
Ambiguity effect  

The ambiguity effect  is a cognitive bias where decision making is affected by a lack of
information, or "ambiguity". The effect implies that people tend to select options for which
the probability of a favorable outcome is known, over an option for which the probability
of a favorable outcome is unknown. The effect was first described by Daniel Ellsberg in
1961. 

Examples 
As an example, consider a bucket containing 30 balls. The balls are colored red, black and
white. Ten of the balls are red, and the remaining 20 are either black or white, with all
combinations of black and white being equally likely. In option X, drawing a red ball wins a
person $100, and in option Y, drawing a black ball wins them $100. The probability of
picking a winning ball is the same for both options X and Y. In option X, the probability of
selecting a winning ball is 1 in 3 (10 red balls out of 30 total balls). In option Y, despite the
fact that the number of black balls is uncertain, the probability of selecting a winning ball
is also 1 in 3. This is because the number of black balls is equally distributed among all
possibilities between 0 and 20. The difference between the two options is that in option X,
the probability of a favorable outcome is known, but in option Y, the probability of a
favorable outcome is unknown ("ambiguous"). 

In spite of the equal probability of a favorable outcome, people have a greater tendency
to select a ball under option X, where the probability of selecting a winning ball is
perceived to be more certain. The uncertainty as to the number of black balls means that
option Y tends to be viewed less favorably. Despite the fact that there could possibly be
twice as many black balls as red balls, people tend not to want to take the opposing risk
that there may be fewer than 10 black balls. The "ambiguity" behind option Y means that
people tend to favor option X, even when the probability is the same. 

A more realistic example might be the way people invest money. A risk-averse investor
might tend to put their money into "safe" investments such as government bonds and
bank deposits, as opposed to more volatile investments such as stocks and funds. Even
though the stock market is likely to provide a significantly higher return over time, the
investor might prefer the "safe" investment in which the return is known, instead of the
less predictable stock market in which the return is not known. The amibiguity effect is a
possible explanation why people are reluctant to adopt new practices in the work place. 

Explanation 
One possible explanation of the effect is that people have a rule of thumb (heuristic) to
avoid options where information is missing. This will often lead them to seek out the
missing information. In many cases, though, the information cannot be obtained. The effect
is often the result of calling some particular missing piece of information to the person's
attention. 

See also 
Black swan theory 
Choice under uncertainty 
Prospect theory 
Risk aversion 
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Anchoring 

Anchoring or focalism is a cognitive bias that describes the common human tendency
to rely too heavily on the first piece of information offered (the "anchor") when making
decisions. During decision making, anchoring occurs when individuals use an initial piece of
information to make subsequent judgments. Once an anchor is set, other judgments are
made by adjusting away from that anchor, and there is a bias toward interpreting other
information around the anchor. For example, the initial price offered for a used car sets
the standard for the rest of the negotiations, so that prices lower than the initial price
seem more reasonable even if they are still higher than what the car is really worth. 

Focusing effect 
The focusing effect  (or focusing illusion) is a cognitive bias that occurs when people
place too much importance on one aspect of an event, causing an error in accurately
predicting the utility of a future outcome. 

People focus on notable differences, excluding those that are less conspicuous, when
making predictions about happiness or convenience. For example, when people were
asked how much happier they believe Californians are compared to Midwesterners,
Californians and Midwesterners both said Californians must be considerably happier, when,
in fact, there was no difference between the actual happiness rating of Californians and
Midwesterners. The bias lies in that most people asked focused on and overweighed the
sunny weather and ostensibly easy-going lifestyle of California and devalued and
underrated other aspects of life and determinants of happiness, such as low crime rates
and safety from natural disasters like earthquakes (both of which large parts of California
lack). 

A rise in income has only a small and transient effect on happiness and well-being, but
people consistently overestimate this effect. Kahneman et al. proposed that this is a
result of a focusing illusion, with people focusing on conventional measures of
achievement rather than on everyday routine. 

Anchoring and adjustment heuristic 
Anchoring and adjustment  is a psychological heuristic that influences the way people
intuitively assess probabilities. According to this heuristic, people start with an implicitly
suggested reference point (the "anchor") and make adjustments to it to reach their
estimate. A person begins with a first approximation (anchor) and then makes incremental
adjustments based on additional information. These adjustments are usually insufficient,
giving the initial anchor a great deal of influence over future assessments. 
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Daniel Kahneman, one of the first researchers to study anchoring. 

The anchoring and adjustment heuristic was first theorized by Amos Tversky and Daniel
Kahneman. In one of their first studies, participants were asked to compute, within 5
seconds, the product of the numbers one through eight, either as

 or reversed as
. Because participants did not have enough time

to calculate the full answer, they had to make an estimate after their first few
multiplications. When these first multiplications gave a small answer – because the
sequence started with small numbers – the median estimate was 512; when the sequence
started with the larger numbers, the median estimate was 2,250. (The correct answer
was 40,320.) In another study by Tversky and Kahneman, participants observed a roulette
wheel that was predetermined to stop on either 10 or 65. Participants were then asked to
guess the percentage of the United Nations that were African nations. Participants whose
wheel stopped on 10 guessed lower values (25% on average) than participants whose
wheel stopped at 65 (45% on average). The pattern has held in other experiments for a
wide variety of different subjects of estimation. 

As a second example, in a study by Dan Ariely, an audience is first asked to write the last
two digits of their social security number and consider whether they would pay this
number of dollars for items whose value they did not know, such as wine, chocolate and
computer equipment. They were then asked to bid for these items, with the result that the
audience members with higher two-digit numbers would submit bids that were between
60 percent and 120 percent higher than those with the lower social security numbers,
which had become their anchor. 

Difficulty of avoiding anchoring 
Various studies have shown that anchoring is very difficult to avoid. For example, in one
study students were given anchors that were obviously wrong. They were asked whether
Mahatma Gandhi died before or after age 9, or before or after age 140. Clearly neither of
these anchors can be correct, but the two groups still guessed significantly differently
(average age of 50 vs. average age of 67). 

Other studies have tried to eliminate anchoring much more directly. In a study exploring
the causes and properties of anchoring, participants were exposed to an anchor and
asked to guess how many physicians were listed in the local phone book. In addition, they
were explicitly informed that anchoring would "contaminate" their responses, and that
they should do their best to correct for that. A control group received no anchor and no
explanation. Regardless of how they were informed and whether they were informed
correctly, all of the experimental groups reported higher estimates than the control group.



correctly, all of the experimental groups reported higher estimates than the control group.

Thus, despite being expressly aware of the anchoring effect, participants were still unable
to avoid it. A later study found that even when offered monetary incentives, people are
unable to effectively adjust from an anchor. 

Causes 
Several theories have been put forth to explain what causes anchoring, although some
explanations are more popular than others, there is no consensus as to which is best. In a
study on possible causes of anchoring, two authors described anchoring as easy to
demonstrate, but hard to explain. At least one group of researchers has argued that
multiple causes are at play, and that what is called "anchoring" is actually several
different effects. 

Anchoring-and-adjusting 
In their original study, Tversky and Kahneman put forth a view later termed anchoring-
and-adjusting. According to this theory, once an anchor is set, people adjust away from
it to get to their final answer; however, they adjust insufficiently, resulting in their final
guess being closer to the anchor than it would be otherwise. Other researchers also
found evidence supporting the anchoring-and-adjusting explanation. 

However, later researchers criticized this model, because it is only applicable when the
initial anchor is outside the range of acceptable answers. To use an earlier example, since
Mahatma Gandhi obviously did not die at age 9, then people will adjust from there. If a
reasonable number were given, though, there would be no adjustment. Therefore this
theory can, according to its critics, not explain the anchoring effect. 

Another study found that the anchoring effect holds even when the anchor is subliminal.
According to Tversky and Kahneman's theory, this is impossible, since anchoring is only
the result of conscious adjustment. Because of arguments like these, anchoring-and-
adjusting has fallen out of favor. 

Selective accessibility 
In the same study that criticized anchoring-and-adjusting, the authors proposed an
alternate explanation regarding selective accessibility, which is derived from a theory
called "confirmatory hypothesis testing". In short, selective accessibility proposes that
when given an anchor, a judge (i.e. a person making some judgment) will evaluate the
hypothesis that the anchor is a suitable answer. Assuming it is not, the judge moves on to
another guess, but not before accessing all the relevant attributes of the anchor itself.
Then, when evaluating the new answer, the judge looks for ways in which it is similar to the
anchor, resulting in the anchoring effect. Various studies have found empirical support for
this hypothesis. This explanation assumes that the judge considers the anchor to be a
plausible value so that it is not immediately rejected, which would preclude considering its
relevant attributes.[  citation needed ] 

Attitude change 
More recently, a third explanation of anchoring has been proposed concerning attitude
change. According to this theory, providing an anchor changes someone's attitudes to
be more favorable to the particular attributes of that anchor, biasing future answers to
have similar characteristics as the anchor. Leading proponents of this theory consider it to
be an alternate explanation in line with prior research on anchoring-and-adjusting and
selective accessibility. 



Factors that influence anchoring 
Mood 
A wide range of research has linked sad or depressed moods with more extensive and
accurate evaluation of problems. As a result of this, earlier studies hypothesized that
people with more depressed moods would tend to use anchoring less than those with
happier moods. However, more recent studies have shown the opposite effect: sad
people are more likely to use anchoring than people with happy or neutral mood. 

Experience 
Early research found that experts (those with high knowledge, experience, or expertise in
some field) were more resistant to the anchoring effect. Since then, however, numerous
studies have demonstrated that while experience can sometimes reduce the effect, even
experts are susceptible to anchoring. In a study concerning the effects of anchoring on
judicial decisions, researchers found that even experienced legal professionals were
affected by anchoring. This remained true even when the anchors provided were arbitrary
and unrelated to the case in question. 

Personality 
Research has correlated susceptibility to anchoring with most of the Big Five personality
traits. People high in agreeableness and conscientiousness are more likely to be affected
by anchoring, while those high in extroversion are less likely to be affected. Another study
found that those high in openness to new experiences were more susceptible to the
anchoring effect. 

Cognitive ability 
The impact of cognitive ability on anchoring is contested. A recent study on willingness to
pay for consumer goods found that anchoring decreased in those with greater cognitive
ability, though it did not disappear. Another study, however, found that cognitive ability
had no significant effect on how likely people were to use anchoring. 

Anchoring in negotiations 
In negotiations, anchoring refers to the concept of setting a boundary that outlines the
basic constraints for a negotiation; subsequently, the anchoring effect is the phenomenon
in which we set our estimation for the true value of the item at hand. In addition to the
initial research conducted by Tversky and Kahneman, multiple other studies have shown
that anchoring can greatly influence the estimated value of an object. For instance,
although negotiators can generally appraise an offer based on multiple characteristics,
studies have shown that they tend to focus on only one aspect. In this way, a deliberate
starting point can strongly affect the range of possible counteroffers. The process of offer
and counteroffer results in a mutually beneficial arrangement. However, multiple studies
have shown that initial offers have a stronger influence on the outcome of negotiations
than subsequent counteroffers. 

An example of the power of anchoring has been conducted during the Strategic
Negotiation Process Workshops. During the workshop, a group of participants is divided
into two sections: buyers and sellers. Each side receives identical information about the
other party before going into a one-on-one negotiation. Following this exercise, both sides



other party before going into a one-on-one negotiation. Following this exercise, both sides

debrief about their experiences. The results show that where the participants anchor the
negotiation had a significant effect on their success. 

Anchoring affects everyone, even people who are highly knowledgeable in a field.
Northcraft and Neale conducted a study to measure the difference in the estimated value
of a house between students and real-estate agents. In this experiment, both groups
were shown a house and then given different listing prices. After making their offer, each
group was then asked to discuss what factors influenced their decisions. In the follow-up
interviews, the real-estate agents denied being influenced by the initial price, but the
results showed that both groups were equally influenced by that anchor. 

Anchoring can have more subtle effects on negotiations as well. Janiszewski and Uy
investigated the effects of precision of an anchor. Participants read an initial price for a
beach house, then gave the price they thought it was worth. They received either a
general, seemingly nonspecific anchor (e.g. $800,000) or a more precise and specific
anchor (e.g. $799,800). Participants with a general anchor adjusted their estimate more
than those given a precise anchor ($751,867 vs $784,671). The authors propose that this
effect comes from difference in scale; in other words, the anchor affects not only the
starting value, but also the starting scale. When given a general anchor of $20, people will
adjust in large increments ($19, $21, etc.), but when given a more specific anchor like
$19.85, people will adjust on a lower scale ($19.75, $19.95, etc.). Thus, a more specific
initial price will tend to result in a final price closer to the initial one. 

See also 
List of cognitive biases 
Primacy effect 
Negotiation strategies 
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Attentional bias 

Attentional bias is an ad hoc scientific term. Attentional bias can also refer to the
tendency of our perception to be affected by our recurring thoughts. For example, if we
think frequently about the clothes we wear, we pay more attention to the clothes of
others. 

Decisions subject to attentional bias 
Several types of cognitive bias occur due to an attentional bias. One example occurs
when a person does not examine all possible outcomes when making a judgment about a
correlation or association. They may focus on one or two possibilities, while ignoring the
rest. 

The most commonly studied type of decision for attentional bias, is one in which there are
two conditions (A and B), which can be present (P) or not present (N). This leaves four
possible combination outcomes: both are present (AP/BP), both are not present (AN/BN),
only A is present (AP/BN), only B is present (AN/BP). This can be better shown in table
form: 

A Present A Not Present
B Present AP/BP AN/BP

B Not Present AP/BN AN/BN

In everyday life, people are often subject to this type of attentional bias when asking
themselves, "Does God answer prayers?" Many would say "Yes" and justify it with "many
times I've asked God for something, and He's given it to me." These people would be
accepting and overemphasizing the data from the present/present (top-left) cell, because
an unbiased person would counter this logic and consider data from the present/absent
cell. "Has God ever given me something that I didn't ask for?" Or "Have I asked God for
something and didn't receive it?" This experiment too supports Smedslund's general
conclusion that subjects tend to ignore part of the table. 

Attentional biases can also influence what information people are likely to focus upon. For
instance, patients with anxiety disorders and chronic pain show increased attention to
information representing their concerns (i.e., angry and painful facial expressions
respectively) in studies using the dot-probe paradigm. It is important to note that two
different forms of attentional bias may be measured. A within-subjects bias occurs when
an individual displays greater bias towards one type of information (e.g., painful faces)
when compared to different types of information (e.g., neutral faces). A between-subjects
bias, alternatively, occurs when one group of participants displays greater bias than
another group of participants (e.g., chronic pain patients shown greater bias towards
painful expressions than healthy control participants). These two types of bias therefore
arise due to different mechanisms, and both are not always present in the same sample
of participants.[  citation needed ] Another commonly used paradigm to measure attentional
biases is the Stroop paradigm. 

Neurological bias 
Attentional bias often seen in eye tracking movements is thought to be an underlying
issue of addiction. Smokers linger on smoking cues compared with neutral cues.
Researchers found higher activation in the insular cortex, the orbitofrontal cortex and the



Researchers found higher activation in the insular cortex, the orbitofrontal cortex and the

amygdala when presented with smoking cues. The orbitofrontal cortex is known to be
coordinated with drug-seeking behavior and the insular cortex and amygdala are involved
in the autonomic and emotional state of an individual. 

Neural activity is also known to decrease upon the beginning of smoking, focusing the
smokers’ attention on their upcoming cigarette. Therefore when smoking cues are nearby
it is harder for a smoker to concentrate on other tasks. This is seen in the activation of
the dorsal anterior cingulate cortex, known for focusing attention on relevant stimuli. 

Attentional bias and smoking 
Recent research has found a strong correlation between smoking cues and attentional
bias. These studies not only illustrate the importance of attentional bias in addiction and
cravings but also how we look at addiction from a scientific standpoint. The behavioral
aspects of cravings are extensively covered; however, the perceptual and neurological
aspects of attentional bias and the role they play is supported by recent research to be
significant. 

The Stroop paradigm is used in attentional bias research to distinguish types of smoking
cues and their effect on smokers. Research using the Stroop paradigm tested the effect
of smoking related words such as cigarette, puff, and smoke, with negative effect words
such as sick, pain and guilty and positive effect words such as safe, glad and hopeful and
neutral words such as tool, shovel and hammer. Results showed a strong correlation in a
slower reaction time between smoking related and negative-effect word lists. A slower
reaction time to negative and smoking word lists indicates lingering attention or
attentional bias by the participant. This is significant because the task call for the
participant to focus on the color of the word rather than meaning, possibly implicating an
underlying negative feeling towards their smoking behavior. Smokers have attentional
bias to a subliminal images and therefore are more likely to be influenced by
environmental cues such as seeing other people smoking, ads for cigarettes or triggers
such as coffee or alcohol. This idea further illustrates that influence of smoking cues
implicate that dependence on nicotine is reinforced by attentional bias.Smokers may have
underlying negative feelings toward smoking, when asked to think of the negative
consequences of smoking, they showed less craving than those who were encouraged to
smoke. This illustrates the influence of attentional bias on environmental smoking cues
and could contribute to a smokers’ inability to quit. 

Similar Stroop paradigm studies have explained that attentional bias is not dependent on
smoking itself, but rather the person who is the smoker displays attentional bias. A recent
study required one group of smokers to refrain from smoking the night before and
another less than an hour before. Abstinence from smoking created slower reaction time,
but a smoke break between study sessions showed increased reaction time. Researchers
say this shows that nicotine dependence intensifies attention, but does not directly
depend on smoking itself due to lack of evidence. The longer reaction time suggests
smokers craving a cigarette linger on smoking related words. Smokers and smokers
attempting to quit displayed the same slower reaction time for smoking related words,
supporting research that implies attentional bias is a behavioral mechanism versus a
dependence mechanism, due to the fact that the smokers were slowed down by smoking
related words and negative words, but not positive and neutral words. 

Further reading 
Baron, Jonathan. (2000). Thinking and Deciding (3d edition). Cambridge University
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Illusory truth effect  

The truth effect, the illusory truth effect  or the illusion-of -truth effect  is the
tendency to believe information to be correct because we are exposed to it more times. 

Explanation 
The effect was first named and defined following the results in a study from 1977.
Participants in it were given a list of 60 factoids which were plausible, but they most likely
did not know. It consisted of statements like "The first air force base was launched in New
Mexico.", "Large migration of chinese railroad workers began in the 1880s." or "Basketball
became an olympic discipline 1925." They had to grade their belief that a statement was
true on a scale from one to seven. 

This was repeated in three occasions with two weeks between each. Twenty of the
statements (one third) remained throughout all occasions. The rest of the statements
were new. What happened was that the grading for the repeated statements went up
from 4.2 the first session, 4.6 the second session and 4.7 the last session. However, the
grading for the rest of the statements showed no discernible pattern. 

See also 
List of cognitive biases 
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Confirmation bias 

Confirmation bias (also called confirmatory bias or myside bias) is the tendency
of people to favor information that confirms their beliefs or hypotheses. People display
this bias when they gather or remember information selectively, or when they interpret it
in a biased way. The effect is stronger for emotionally charged issues and for deeply
entrenched beliefs. People also tend to interpret ambiguous evidence as supporting their
existing position. Biased search, interpretation and memory have been invoked to explain
attitude polarization (when a disagreement becomes more extreme even though the
different parties are exposed to the same evidence), belief perseverance (when beliefs
persist after the evidence for them is shown to be false), the irrational primacy effect (a
greater reliance on information encountered early in a series) and illusory correlation
(when people falsely perceive an association between two events or situations). 

A series of experiments in the 1960s suggested that people are biased toward confirming
their existing beliefs. Later work re-interpreted these results as a tendency to test ideas
in a one-sided way, focusing on one possibility and ignoring alternatives. In certain
situations, this tendency can bias people's conclusions. Explanations for the observed
biases include wishful thinking and the limited human capacity to process information.
Another explanation is that people show confirmation bias because they are weighing up
the costs of being wrong, rather than investigating in a neutral, scientific way. 

Confirmation biases contribute to overconfidence in personal beliefs and can maintain or
strengthen beliefs in the face of contrary evidence. Poor decisions due to these biases
have been found in political and organizational contexts. 

Types 
Confirmation biases are effects in information processing. They differ from the behavioral
confirmation effect, also called "self-fulfilling prophecy", in which behavior, influenced by
expectations, causes those expectations to come true. Some psychologists use
"confirmation bias" to refer to the tendency to avoid rejecting beliefs, while searching for
evidence, interpreting it, or recalling it from memory. Other psychologists restrict the term
to selective collection of evidence. 

Biased search for information 
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Confirmation bias has been described as an internal "yes man", echoing back a person's
beliefs like Charles Dickens' character Uriah Heep. 

Experiments have found repeatedly that people tend to test hypotheses in a one-sided
way, by searching for evidence consistent with their current hypothesis. Rather than
searching through all the relevant evidence, they phrase questions to receive an
affirmative answer that supports their hypothesis. They look for the consequences that
they would expect if their hypothesis were true, rather than what would happen if it were
false. For example, someone using yes/no questions to find a number he or she suspects
to be the number 3 might ask, "Is it an odd number?" People prefer this type of question,
called a "positive test", even when a negative test such as "Is it an even number?" would
yield exactly the same information. However, this does not mean that people seek tests
that guarantee a positive answer. In studies where subjects could select either such
pseudo-tests or genuinely diagnostic ones, they favored the genuinely diagnostic. 

The preference for positive tests in itself is not a bias, since positive tests can be highly
informative. However, in combination with other effects, this strategy can confirm existing
beliefs or assumptions, independently of whether they are true. In real-world situations,
evidence is often complex and mixed. For example, various contradictory ideas about
someone could each be supported by concentrating on one aspect of his or her behavior.
Thus any search for evidence in favor of a hypothesis is likely to succeed. One illustration
of this is the way the phrasing of a question can significantly change the answer. For
example, people who are asked, "Are you happy with your social life?" report greater
satisfaction than those asked, "Are you unhappy with your social life?" 

Even a small change in a question's wording can affect how people search through
available information, and hence the conclusions they reach. This was shown using a
fictional child custody case. Participants read that Parent A was moderately suitable to be
the guardian in multiple ways. Parent B had a mix of salient positive and negative
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the guardian in multiple ways. Parent B had a mix of salient positive and negative

qualities: a close relationship with the child but a job that would take him or her away for
long periods of time. When asked, "Which parent should have custody of the child?" the
majority of participants chose Parent B, looking mainly for positive attributes. However,
when asked, "Which parent should be denied custody of the child?" they looked for
negative attributes and the majority answered that Parent B should be denied custody,
implying that Parent A should have custody. 

Similar studies have demonstrated how people engage in a biased search for information,
but also that this phenomenon may be limited by a preference for genuine diagnostic
tests. In an initial experiment, participants rated another person on the introversion–
extroversion personality dimension on the basis of an interview. They chose the interview
questions from a given list. When the interviewee was introduced as an introvert, the
participants chose questions that presumed introversion, such as, "What do you find
unpleasant about noisy parties?" When the interviewee was described as extroverted,
almost all the questions presumed extroversion, such as, "What would you do to liven up a
dull party?" These loaded questions gave the interviewees little or no opportunity to
falsify the hypothesis about them. A later version of the experiment gave the participants
less presumptive questions to choose from, such as, "Do you shy away from social
interactions?" Participants preferred to ask these more diagnostic questions, showing
only a weak bias towards positive tests. This pattern, of a main preference for diagnostic
tests and a weaker preference for positive tests, has been replicated in other studies. 

Personality traits influence and interact with biased search processes. Individuals vary in
their abilities to defend their attitudes from external attacks in relation to selective
exposure. Selective exposure occurs when individuals search for information that is
consistent, rather than inconsistent, with their personal beliefs. An experiment examined
the extent to which individuals could refute arguments that contradicted their personal
beliefs. People with high confidence levels more readily seek out contradictory information
to their personal position to form an argument. Individuals with low confidence levels do
not seek out contradictory information and prefer information that supports their personal
position. People generate and evaluate evidence in arguments that are biased towards
their own beliefs and opinions. Heightened confidence levels decrease preference for
information that supports individuals' personal beliefs. 

Another experiment gave participants a complex rule-discovery task that involved moving
objects simulated by a computer. Objects on the computer screen followed specific laws,
which the participants had to figure out. So, participants could "fire" objects across the
screen to test their hypotheses. Despite making many attempts over a ten-hour session,
none of the participants figured out the rules of the system. They typically attempted to
confirm rather than falsify their hypotheses, and were reluctant to consider alternatives.
Even after seeing objective evidence that refuted their working hypotheses, they
frequently continued doing the same tests. Some of the participants were taught proper
hypothesis-testing, but these instructions had almost no effect. 

Biased interpretation 
"Smart people believe weird things because they are skilled at defending beliefs they
arrived at for non-smart reasons." 

—Michael Shermer 

Confirmation biases are not limited to the collection of evidence. Even if two individuals
have the same information, the way they interpret it can be biased. 

A team at Stanford University conducted an experiment involving participants who felt



A team at Stanford University conducted an experiment involving participants who felt

strongly about capital punishment, with half in favor and half against it. Each participant
read descriptions of two studies: a comparison of U.S. states with and without the death
penalty, and a comparison of murder rates in a state before and after the introduction of
the death penalty. After reading a quick description of each study, the participants were
asked whether their opinions had changed. Then, they read a more detailed account of
each study's procedure and had to rate whether the research was well-conducted and
convincing. In fact, the studies were fictional. Half the participants were told that one kind
of study supported the deterrent effect and the other undermined it, while for other
participants the conclusions were swapped. 

The participants, whether supporters or opponents, reported shifting their attitudes
slightly in the direction of the first study they read. Once they read the more detailed
descriptions of the two studies, they almost all returned to their original belief regardless
of the evidence provided, pointing to details that supported their viewpoint and
disregarding anything contrary. Participants described studies supporting their pre-
existing view as superior to those that contradicted it, in detailed and specific ways.
Writing about a study that seemed to undermine the deterrence effect, a death penalty
proponent wrote, "The research didn't cover a long enough period of time", while an
opponent's comment on the same study said, "No strong evidence to contradict the
researchers has been presented". The results illustrated that people set higher standards
of evidence for hypotheses that go against their current expectations. This effect, known
as "disconfirmation bias", has been supported by other experiments. 

 
An MRI scanner allowed researchers to examine how the human brain deals with
unwelcome information. 

Another study of biased interpretation occurred during the 2004 US presidential election
and involved participants who reported having strong feelings about the candidates. They
were shown apparently contradictory pairs of statements, either from Republican
candidate George W. Bush, Democratic candidate John Kerry or a politically neutral public
figure. They were also given further statements that made the apparent contradiction
seem reasonable. From these three pieces of information, they had to decide whether or
not each individual's statements were inconsistent. There were strong differences in these
evaluations, with participants much more likely to interpret statements from the candidate
they opposed as contradictory. 

In this experiment, the participants made their judgments while in a magnetic resonance
imaging (MRI) scanner which monitored their brain activity. As participants evaluated
contradictory statements by their favored candidate, emotional centers of their brains
were aroused. This did not happen with the statements by the other figures. The



were aroused. This did not happen with the statements by the other figures. The

experimenters inferred that the different responses to the statements were not due to
passive reasoning errors. Instead, the participants were actively reducing the cognitive
dissonance induced by reading about their favored candidate's irrational or hypocritical
behavior. 

Biases in belief interpretation are persistent, regardless of intelligence level. Participants
in an experiment took the SAT test (a college admissions test used in the United States)
to assess their intelligence levels. They then read information regarding safety concerns
for vehicles, and the experimenters manipulated the national origin of the car. American
participants provided their opinion if the car should be banned on a six point scale, where
one indicated "definitely yes" and six indicated "definitely no." Participants firstly
evaluated if they would allow a dangerous German car on American streets and a
dangerous American car on German streets. Participants believed that the dangerous
German car on American streets should be banned more quickly than the dangerous
American car on German streets. There was no difference among intelligence levels at the
rate participants would ban a car. 

Biased interpretation is not restricted to emotionally significant topics. In another
experiment, participants were told a story about a theft. They had to rate the evidential
importance of statements arguing either for or against a particular character being
responsible. When they hypothesized that character's guilt, they rated statements
supporting that hypothesis as more important than conflicting statements. 

Biased memory 
Even if people gather and interpret evidence in a neutral manner, they may still remember
it selectively to reinforce their expectations. This effect is called "selective recall",
"confirmatory memory" or "access-biased memory". Psychological theories differ in their
predictions about selective recall. Schema theory predicts that information matching prior
expectations will be more easily stored and recalled than information that does not
match. Some alternative approaches say that surprising information stands out and so is
memorable. Predictions from both these theories have been confirmed in different
experimental contexts, with no theory winning outright. 

In one study, participants read a profile of a woman which described a mix of introverted
and extroverted behaviors. They later had to recall examples of her introversion and
extroversion. One group was told this was to assess the woman for a job as a librarian,
while a second group were told it was for a job in real estate sales. There was a
significant difference between what these two groups recalled, with the "librarian" group
recalling more examples of introversion and the "sales" groups recalling more extroverted
behavior. A selective memory effect has also been shown in experiments that manipulate
the desirability of personality types. In one of these, a group of participants were shown
evidence that extroverted people are more successful than introverts. Another group
were told the opposite. In a subsequent, apparently unrelated, study, they were asked to
recall events from their lives in which they had been either introverted or extroverted.
Each group of participants provided more memories connecting themselves with the more
desirable personality type, and recalled those memories more quickly. 

Changes in emotional states can also influence memory recall. Participants rated how
they felt when they had first learned that O.J. Simpson had been acquitted of murder
charges. They described their emotional reactions and confidence regarding the verdict
one week, two months, and one year after the trial. Results indicated that participants'
assessments for Simpson's guilt changed over time. The more that participants' opinion of
the verdict had changed, the less stable were the participant's memories regarding their
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the verdict had changed, the less stable were the participant's memories regarding their

initial emotional reactions. When participants recalled their initial emotional reactions two
months and a year later, past appraisals closely resembled current appraisals of emotion.
People demonstrate sizable myside bias when discussing their opinions on controversial
topics. Memory recall and construction of experiences undergo revision in relation to
corresponding emotional states. 

Myside bias has been shown to influence the accuracy of memory recall. In an experiment,
widows and widowers rated the intensity of their experienced grief six months and five
years after the deaths of their spouses. Participants noted a higher experience of grief at
six months rather than at five years. Yet, when the participants were asked after five
years how they had felt six months after the death of their significant other, the intensity
of grief participants recalled was highly correlated with their current level of grief.
Individuals appear to utilize their current emotional states to analyze how they must have
felt when experiencing past events. Emotional memories are reconstructed by current
emotional states. 

One study showed how selective memory can maintain belief in extrasensory perception
(ESP). Believers and disbelievers were each shown descriptions of ESP experiments. Half
of each group were told that the experimental results supported the existence of ESP,
while the others were told they did not. In a subsequent test, participants recalled the
material accurately, apart from believers who had read the non-supportive evidence. This
group remembered significantly less information and some of them incorrectly
remembered the results as supporting ESP. 

Related effects 
Polarization of opinion 
Main article: Attitude polarization 

When people with opposing views interpret new information in a biased way, their views
can move even further apart. This is called "attitude polarization". The effect was
demonstrated by an experiment that involved drawing a series of red and black balls
from one of two concealed "bingo baskets". Participants knew that one basket contained
60% black and 40% red balls; the other, 40% black and 60% red. The experimenters
looked at what happened when balls of alternating color were drawn in turn, a sequence
that does not favor either basket. After each ball was drawn, participants in one group
were asked to state out loud their judgments of the probability that the balls were being
drawn from one or the other basket. These participants tended to grow more confident
with each successive draw—whether they initially thought the basket with 60% black balls
or the one with 60% red balls was the more likely source, their estimate of the probability
increased. Another group of participants were asked to state probability estimates only
at the end of a sequence of drawn balls, rather than after each ball. They did not show the
polarization effect, suggesting that it does not necessarily occur when people simply hold
opposing positions, but rather when they openly commit to them. 



 
Strong opinions on an issue such as gun ownership can bias how someone interprets new
evidence. 

A less abstract study was the Stanford biased interpretation experiment in which
participants with strong opinions about the death penalty read about mixed experimental
evidence. Twenty-three percent of the participants reported that their views had become
more extreme, and this self-reported shift correlated strongly with their initial attitudes. In
later experiments, participants also reported their opinions becoming more extreme in
response to ambiguous information. However, comparisons of their attitudes before and
after the new evidence showed no significant change, suggesting that the self-reported
changes might not be real. Based on these experiments, Deanna Kuhn and Joseph Lao
concluded that polarization is a real phenomenon but far from inevitable, only happening
in a small minority of cases. They found that it was prompted not only by considering
mixed evidence, but by merely thinking about the topic. 

Charles Taber and Milton Lodge argued that the Stanford team's result had been hard to
replicate because the arguments used in later experiments were too abstract or
confusing to evoke an emotional response. The Taber and Lodge study used the
emotionally charged topics of gun control and affirmative action. They measured the
attitudes of their participants towards these issues before and after reading arguments
on each side of the debate. Two groups of participants showed attitude polarization:
those with strong prior opinions and those who were politically knowledgeable. In part of
this study, participants chose which information sources to read, from a list prepared by
the experimenters. For example they could read the National Rifle Association's and the
Brady Anti-Handgun Coalition's arguments on gun control. Even when instructed to be
even-handed, participants were more likely to read arguments that supported their
existing attitudes than arguments that did not. This biased search for information
correlated well with the polarization effect. 

The "backfire effect" is a name for the finding that, given evidence against their beliefs,
people can reject the evidence and believe even more strongly. The phrase was first
coined by Brendan Nyhan and Jason Reifler. 

Persistence of discredited beliefs 
"[B]eliefs can survive potent logical or empirical challenges. They can survive and even
be bolstered by evidence that most uncommitted observers would agree logically
demands some weakening of such beliefs. They can even survive the total destruction
of their original evidential bases." 

—Lee Ross and Craig Anderson 

Confirmation biases can be used to explain why some beliefs persist when the initial
evidence for them is removed. This belief perseverance effect has been shown by a



evidence for them is removed. This belief perseverance effect has been shown by a

series of experiments using what is called the "debriefing paradigm": participants read
fake evidence for a hypothesis, their attitude change is measured, then the fakery is
exposed in detail. Their attitudes are then measured once more to see if their belief
returns to its previous level. 

A common finding is that at least some of the initial belief remains even after a full debrief.
In one experiment, participants had to distinguish between real and fake suicide notes.
The feedback was random: some were told they had done well while others were told
they had performed badly. Even after being fully debriefed, participants were still
influenced by the feedback. They still thought they were better or worse than average at
that kind of task, depending on what they had initially been told. 

In another study, participants read job performance ratings of two firefighters, along with
their responses to a risk aversion test. This fictional data was arranged to show either a
negative or positive association: some participants were told that a risk-taking firefighter
did better, while others were told they did less well than a risk-averse colleague. Even if
these two case studies were true, they would have been scientifically poor evidence for a
conclusion about firefighters in general. However, the participants found them subjectively
persuasive. When the case studies were shown to be fictional, participants' belief in a link
diminished, but around half of the original effect remained. Follow-up interviews
established that the participants had understood the debriefing and taken it seriously.
Participants seemed to trust the debriefing, but regarded the discredited information as
irrelevant to their personal belief. 

Preference for early information 
Experiments have shown that information is weighted more strongly when it appears early
in a series, even when the order is unimportant. For example, people form a more positive
impression of someone described as "intelligent, industrious, impulsive, critical, stubborn,
envious" than when they are given the same words in reverse order. This irrational
primacy effect is independent of the primacy effect in memory in which the earlier items in
a series leave a stronger memory trace. Biased interpretation offers an explanation for
this effect: seeing the initial evidence, people form a working hypothesis that affects how
they interpret the rest of the information. 

One demonstration of irrational primacy used colored chips supposedly drawn from two
urns. Participants were told the color distributions of the urns, and had to estimate the
probability of a chip being drawn from one of them. In fact, the colors appeared in a pre-
arranged order. The first thirty draws favored one urn and the next thirty favored the
other. The series as a whole was neutral, so rationally, the two urns were equally likely.
However, after sixty draws, participants favored the urn suggested by the initial thirty. 

Another experiment involved a slide show of a single object, seen as just a blur at first
and in slightly better focus with each succeeding slide. After each slide, participants had
to state their best guess of what the object was. Participants whose early guesses were
wrong persisted with those guesses, even when the picture was sufficiently in focus that
the object was readily recognizable to other people. 

Illusory association between events 
Main article: Illusory correlation 

Illusory correlation is the tendency to see non-existent correlations in a set of data. This
tendency was first demonstrated in a series of experiments in the late 1960s. In one
experiment, participants read a set of psychiatric case studies, including responses to the
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experiment, participants read a set of psychiatric case studies, including responses to the

Rorschach inkblot test. They reported that the homosexual men in the set were more
likely to report seeing buttocks, anuses or sexually ambiguous figures in the inkblots. In
fact the case studies were fictional and, in one version of the experiment, had been
constructed so that the homosexual men were less likely to report this imagery. In a
survey, a group of experienced psychoanalysts reported the same set of illusory
associations with homosexuality. 

Another study recorded the symptoms experienced by arthritic patients, along with
weather conditions over a 15-month period. Nearly all the patients reported that their
pains were correlated with weather conditions, although the real correlation was zero. 

This effect is a kind of biased interpretation, in that objectively neutral or unfavorable
evidence is interpreted to support existing beliefs. It is also related to biases in
hypothesis-testing behavior. In judging whether two events, such as illness and bad
weather, are correlated, people rely heavily on the number of positive-positive cases: in
this example, instances of both pain and bad weather. They pay relatively little attention
to the other kinds of observation (of no pain and/or good weather). This parallels the
reliance on positive tests in hypothesis testing. It may also reflect selective recall, in that
people may have a sense that two events are correlated because it is easier to recall
times when they happened together. 

Example 

Days Rain No rain
Arthritis 14 6

No arthritis 7 2

In the above fictional example, arthritic symptoms are more likely on days with no rain.
However, people are likely to focus on the relatively large number of days which have
both rain and symptoms. By concentrating on one cell of the table rather than all four,
people can misperceive the relationship, in this case associating rain with arthritic
symptoms. 

Individual differences 
Myside bias was once believed to be associated with greater intelligence; however,
studies have shown that myside bias can be more influenced by ability to rationally think
as opposed to amount of intelligence. Myside bias can cause an inability to effectively and
logically evaluate the opposite side of an argument. Studies have stated that myside bias
is an absence of "active open-mindedness," meaning the active search for why an initial
idea may by wrong. Typically, myside bias is operationalized in empirical studies as the
quantity of evidence used in support of their side in comparison to the opposite side. 

A study has found individual differences in myside bias. This study investigates individual
differences that are acquired through learning in a cultural context and are mutable. The
researcher found important individual difference in argumentation. Studies have
suggested that individual differences such as deductive reasoning ability, ability to
overcome belief bias, epistemological understanding, and thinking disposition are a
significant predictors of the reasoning and generating arguments, counterarguments, and
rebuttals. 

A study by Christopher Wolfe and Anne Britt also investigated how participants' views of



A study by Christopher Wolfe and Anne Britt also investigated how participants' views of

"what makes a good argument?" can be a source of myside bias that influence the way a
person creates their own arguments. The study investigated individual differences of
argumentation schema and asked participants to write essays. The participants were
randomly assigned to write essays either for or against their side of the argument they
preferred and given balanced or unrestricted research instructions. The balanced
research instructions instructed participants to create a balanced argument that included
both pros and cons and the unrestricted research instruction did not give any particular
instructions on how to create the argument. 

Overall, the results revealed that balance research instruction significantly increased the
use of participants adding opposing information to their argument. These data also reveal
that personal belief is not a source of myside bias. Furthermore, participants who believed
that good arguments were based on facts were more likely to exhibit myside bias than
participants who did not agree with this statement. This evidence is consistent with the
claims proposed in Baron's article that people's opinions about good thinking can
influence how arguments are generated.[  citation needed ] 

History 

 
Francis Bacon 

Informal observation 
Before psychological research on confirmation bias, the phenomenon had been observed
anecdotally by writers, including the Greek historian Thucydides (c. 460 BC – c. 395 BC),
Italian poet Dante Alighieri (1265–1321), English philosopher and scientist Francis Bacon
(1561–1626), and Russian author Leo Tolstoy (1828–1910). Thucydides, in The
Peloponnesian War wrote: "... for it is a habit of mankind to entrust to careless hope what
they long for, and to use sovereign reason to thrust aside what they do not fancy." In the
Divine Comedy , St. Thomas Aquinas cautions Dante when they meet in Paradise, "opinion
—hasty—often can incline to the wrong side, and then affection for one's own opinion
binds, confines the mind." Bacon, in the Novum Organum , wrote, 

The human understanding when it has once adopted an opinion ... draws all
things else to support and agree with it. And though there be a greater
number and weight of instances to be found on the other side, yet these it
either neglects or despises, or else by some distinction sets aside or
rejects[.] 



Bacon said that biased assessment of evidence drove "all superstitions, whether in
astrology, dreams, omens, divine judgments or the like". In his essay "What Is Art?",
Tolstoy wrote, 

I know that most men—not only those considered clever, but even those who
are very clever, and capable of understanding most difficult scientific,
mathematical, or philosophic problems—can very seldom discern even the
simplest and most obvious truth if it be such as to oblige them to admit the
falsity of conclusions they have formed, perhaps with much difficulty—
conclusions of which they are proud, which they have taught to others, and
on which they have built their lives. 

Wason's research on hypothesis-testing 
The term "confirmation bias" was coined by English psychologist Peter Wason. For an
experiment published in 1960, he challenged participants to identify a rule applying to
triples of numbers. At the outset, they were told that (2,4,6) fits the rule. Participants
could generate their own triples and the experimenter told them whether or not each
triple conformed to the rule. 

While the actual rule was simply "any ascending sequence", the participants had a great
deal of difficulty in finding it, often announcing rules that were far more specific, such as
"the middle number is the average of the first and last". The participants seemed to test
only positive examples—triples that obeyed their hypothesized rule. For example, if they
thought the rule was, "Each number is two greater than its predecessor", they would offer
a triple that fit this rule, such as (11,13,15) rather than a triple that violates it, such as
(11,12,19). 

Wason accepted falsificationism, according to which a scientific test of a hypothesis is a
serious attempt to falsify it. He interpreted his results as showing a preference for
confirmation over falsification, hence the term "confirmation bias". Wason also used
confirmation bias to explain the results of his selection task experiment. In this task,
participants are given partial information about a set of objects, and have to specify what
further information they would need to tell whether or not a conditional rule ("If A, then B")
applies. It has been found repeatedly that people perform badly on various forms of this
test, in most cases ignoring information that could potentially refute the rule. 

Klayman and Ha's critique 
A 1987 paper by Joshua Klayman and Young-Won Ha argued that the Wason experiments
had not actually demonstrated a bias towards confirmation. Instead, Klayman and Ha
interpreted the results in terms of a tendency to make tests that are consistent with the
working hypothesis. They called this the "positive test strategy". This strategy is an
example of a heuristic: a reasoning shortcut that is imperfect but easy to compute.
Klayman and Ha used Bayesian probability and information theory as their standard of
hypothesis-testing, rather than the falsificationism used by Wason. According to these
ideas, each answer to a question yields a different amount of information, which depends
on the person's prior beliefs. Thus a scientific test of a hypothesis is one that is expected
to produce the most information. Since the information content depends on initial
probabilities, a positive test can either be highly informative or uninformative. Klayman
and Ha argued that when people think about realistic problems, they are looking for a
specific answer with a small initial probability. In this case, positive tests are usually more
informative than negative tests. However, in Wason's rule discovery task the answer—
three numbers in ascending order—is very broad, so positive tests are unlikely to yield



three numbers in ascending order—is very broad, so positive tests are unlikely to yield

informative answers. Klayman and Ha supported their analysis by citing an experiment
that used the labels "DAX" and "MED" in place of "fits the rule" and "doesn't fit the rule".
This avoided implying that the aim was to find a low-probability rule. Participants had
much more success with this version of the experiment. 

If the true rule (T) encompasses
the current hypothesis (H), then
positive tests (examining an H to
see if it is T) will not show that the
hypothesis is false. 

If the true rule (T) overlaps the
current hypothesis (H), then either
a negative test or a positive test
can potentially falsify H. 

When the working hypothesis (H)
includes the true rule (T) then
positive tests are the only way to
falsify H. 

In light of this and other critiques, the focus of research moved away from confirmation
versus falsification to examine whether people test hypotheses in an informative way, or
an uninformative but positive way. The search for "true" confirmation bias led
psychologists to look at a wider range of effects in how people process information. 

Explanations 
Confirmation bias is often described as a result of automatic, unintentional strategies
rather than deliberate deception. According to Robert Maccoun, most biased evidence
processing occurs through a combination of both "cold" (cognitive) and "hot" (motivated)
mechanisms. 

Cognitive explanations for confirmation bias are based on limitations in people's ability to
handle complex tasks, and the shortcuts, called heuristics , that they use. For example,
people may judge the reliability of evidence by using the availability heuristic , i.e. how
readily a particular idea comes to mind. It is also possible that people can only focus on
one thought at a time, so find it difficult to test alternative hypotheses in parallel. Another
heuristic is the positive test strategy identified by Klayman and Ha, in which people test a
hypothesis by examining cases where they expect a property or event to occur. This
heuristic avoids the difficult or impossible task of working out how diagnostic each
possible question will be. However, it is not universally reliable, so people can overlook
challenges to their existing beliefs. 

Motivational explanations involve an effect of desire on belief, sometimes called "wishful
thinking". It is known that people prefer pleasant thoughts over unpleasant ones in a
number of ways: this is called the "Pollyanna principle". Applied to arguments or sources
of evidence, this could explain why desired conclusions are more likely to be believed
true. According to experiments that manipulate the desirability of the conclusion, people
demand a high standard of evidence for unpalatable ideas and a low standard for
preferred ideas. In other words, they ask, "Can I believe this?" for some suggestions and,
"Must I believe this?" for others. Although consistency is a desirable feature of attitudes,



"Must I believe this?" for others. Although consistency is a desirable feature of attitudes,

an excessive drive for consistency is another potential source of bias because it may
prevent people from neutrally evaluating new, surprising information. Social psychologist
Ziva Kunda combines the cognitive and motivational theories, arguing that motivation
creates the bias, but cognitive factors determine the size of the effect. 

Explanations in terms of cost-benefit analysis assume that people do not just test
hypotheses in a disinterested way, but assess the costs of different errors. Using ideas
from evolutionary psychology, James Friedrich suggests that people do not primarily aim
at truth in testing hypotheses, but try to avoid the most costly errors. For example,
employers might ask one-sided questions in job interviews because they are focused on
weeding out unsuitable candidates. Yaacov Trope and Akiva Liberman's refinement of this
theory assumes that people compare the two different kinds of error: accepting a false
hypothesis or rejecting a true hypothesis. For instance, someone who underestimates a
friend's honesty might treat him or her suspiciously and so undermine the friendship.
Overestimating the friend's honesty may also be costly, but less so. In this case, it would
be rational to seek, evaluate or remember evidence of their honesty in a biased way.
When someone gives an initial impression of being introverted or extroverted, questions
that match that impression come across as more empathic. This suggests that when
talking to someone who seems to be an introvert, it is a sign of better social skills to ask,
"Do you feel awkward in social situations?" rather than, "Do you like noisy parties?" The
connection between confirmation bias and social skills was corroborated by a study of
how college students get to know other people. Highly self-monitoring students, who are
more sensitive to their environment and to social norms, asked more matching questions
when interviewing a high-status staff member than when getting to know fellow students. 

Psychologists Jennifer Lerner and Philip Tetlock distinguish two different kinds of thinking
process. Exploratory thought neutrally considers multiple points of view and tries to
anticipate all possible objections to a particular position, while confirmatory thought
seeks to justify a specific point of view. Lerner and Tetlock say that when people expect
to justify their position to others whose views they already know, they will tend to adopt a
similar position to those people, and then use confirmatory thought to bolster their own
credibility. However, if the external parties are overly aggressive or critical, people will
disengage from thought altogether, and simply assert their personal opinions without
justification. Lerner and Tetlock say that people only push themselves to think critically
and logically when they know in advance they will need to explain themselves to others
who are well-informed, genuinely interested in the truth, and whose views they don't
already know. Because those conditions rarely exist, they argue, most people are using
confirmatory thought most of the time. 

Consequences 
In finance 
Confirmation bias can lead investors to be overconfident, ignoring evidence that their
strategies will lose money. In studies of political stock markets, investors made more
profit when they resisted bias. For example, participants who interpreted a candidate's
debate performance in a neutral rather than partisan way were more likely to profit. To
combat the effect of confirmation bias, investors can try to adopt a contrary viewpoint
"for the sake of argument". In one technique, they imagine that their investments have
collapsed and ask themselves why this might happen. 

In physical and mental health 



Raymond Nickerson, a psychologist, blames confirmation bias for the ineffective medical
procedures that were used for centuries before the arrival of scientific medicine. If a
patient recovered, medical authorities counted the treatment as successful, rather than
looking for alternative explanations such as that the disease had run its natural course.
Biased assimilation is a factor in the modern appeal of alternative medicine, whose
proponents are swayed by positive anecdotal evidence but treat scientific evidence
hyper-critically. 

Cognitive therapy was developed by Aaron T. Beck in the early 1960s and has become a
popular approach. According to Beck, biased information processing is a factor in
depression. His approach teaches people to treat evidence impartially, rather than
selectively reinforcing negative outlooks.Phobias and hypochondria have also been shown
to involve confirmation bias for threatening information. 

In politics and law 

 
Mock trials allow researchers to examine confirmation biases in a realistic setting. 

Nickerson argues that reasoning in judicial and political contexts is sometimes
subconsciously biased, favoring conclusions that judges, juries or governments have
already committed to. Since the evidence in a jury trial can be complex, and jurors often
reach decisions about the verdict early on, it is reasonable to expect an attitude
polarization effect. The prediction that jurors will become more extreme in their views as
they see more evidence has been borne out in experiments with mock trials. Both
inquisitorial and adversarial criminal justice systems are affected by confirmation bias. 

Confirmation bias can be a factor in creating or extending conflicts, from emotionally
charged debates to wars: by interpreting the evidence in their favor, each opposing party
can become overconfident that it is in the stronger position. On the other hand,
confirmation bias can result in people ignoring or misinterpreting the signs of an imminent
or incipient conflict. For example, psychologists Stuart Sutherland and Thomas Kida have
each argued that US Admiral Husband E. Kimmel showed confirmation bias when playing
down the first signs of the Japanese attack on Pearl Harbor. 

A two-decade study of political pundits by Philip E. Tetlock found that, on the whole, their
predictions were not much better than chance. Tetlock divided experts into "foxes" who
maintained multiple hypotheses, and "hedgehogs" who were more dogmatic. In general,
the hedgehogs were much less accurate. Tetlock blamed their failure on confirmation bias
—specifically, their inability to make use of new information that contradicted their
existing theories. 



In the 2013 murder trial of David Camm, the defense argued that Camm was charged for
the murders of his wife and two children solely because of confirmation bias within the
investigation. Camm was arrested three days after the murders on the basis of faulty
evidence. Despite the discovery that almost every piece of evidence on the probable
cause affidavit was inaccurate or unreliable, the charges were not dropped against him. A
sweatshirt found at the crime was subsequently discovered to contain the DNA of a
convicted felon, his prison nickname, and his department of corrections number.
Investigators looked for Camm's DNA on the sweatshirt, but failed to investigate any
other pieces of evidence found on it and the foreign DNA was not run through CODIS until
5 years after the crime. When the second suspect was discovered, prosecutors charged
them as co-conspirators in the crime despite finding no evidence linking the two men.
Camm was acquitted of the murders. 

In the paranormal 
One factor in the appeal of psychic "readings" is that listeners apply a confirmation bias
which fits the psychic's statements to their own lives. By making a large number of
ambiguous statements in each sitting, the psychic gives the client more opportunities to
find a match. This is one of the techniques of cold reading, with which a psychic can
deliver a subjectively impressive reading without any prior information about the client.
Investigator James Randi compared the transcript of a reading to the client's report of
what the psychic had said, and found that the client showed a strong selective recall of
the "hits". 

As a striking illustration of confirmation bias in the real world, Nickerson mentions
numerological pyramidology: the practice of finding meaning in the proportions of the
Egyptian pyramids. There are many different length measurements that can be made of,
for example, the Great Pyramid of Giza and many ways to combine or manipulate them.
Hence it is almost inevitable that people who look at these numbers selectively will find
superficially impressive correspondences, for example with the dimensions of the Earth. 

In science 
A distinguishing feature of scientific thinking is the search for falsifying as well as
confirming evidence. However, many times in the history of science, scientists have
resisted new discoveries by selectively interpreting or ignoring unfavorable data. Previous
research has shown that the assessment of the quality of scientific studies seems to be
particularly vulnerable to confirmation bias. It has been found several times that scientists
rate studies that report findings consistent with their prior beliefs more favorably than
studies reporting findings inconsistent with their previous beliefs. However, assuming that
the research question is relevant, the experimental design adequate and the data are
clearly and comprehensively described, the found results should be of importance to the
scientific community and should not be viewed prejudicially, regardless of whether they
conform to current theoretical predictions. 

In the context of scientific research, confirmation biases can sustain theories or research
programs in the face of inadequate or even contradictory evidence; the field of
parapsychology has been particularly affected. 

An experimenter's confirmation bias can potentially affect which data are reported. Data
that conflict with the experimenter's expectations may be more readily discarded as
unreliable, producing the so-called file drawer effect. To combat this tendency, scientific
training teaches ways to prevent bias. For example, experimental design of randomized
controlled trials (coupled with their systematic review) aims to minimize sources of bias.



controlled trials (coupled with their systematic review) aims to minimize sources of bias.

The social process of peer review is thought to mitigate the effect of individual scientists'
biases, even though the peer review process itself may be susceptible to such biases.
Confirmation bias may thus be especially harmful to objective evaluations regarding
nonconforming results since biased individuals may regard opposing evidence to be weak
in principle and give little serious thought to revising their beliefs. Scientific innovators
often meet with resistance from the scientific community, and research presenting
controversial results frequently receives harsh peer review. 

In self-image 
Social psychologists have identified two tendencies in the way people seek or interpret
information about themselves. Self-verification is the drive to reinforce the existing self-
image and self-enhancement is the drive to seek positive feedback. Both are served by
confirmation biases. In experiments where people are given feedback that conflicts with
their self-image, they are less likely to attend to it or remember it than when given self-
verifying feedback. They reduce the impact of such information by interpreting it as
unreliable. Similar experiments have found a preference for positive feedback, and the
people who give it, over negative feedback. 

See also 
Cherry picking (fallacy) 
Cognitive bias mitigation 
Cognitive inertia 
Denial 
Denialism 
Experimenter's bias 
Congruence bias 
Filter bubble 
Hostile media effect 
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Woozle effect 
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Bandwagon effect  

 
A literal "bandwagon", whence the metaphor is derived. 

The bandwagon effect  is a well documented form of groupthink in behavioral science
and has many applications. The general rule is that conduct or beliefs spread among
people, as fads and trends clearly do, with "the probability of any individual adopting it
increasing with the proportion who have already done so". As more people come to
believe in something, others also "hop on the bandwagon" regardless of the underlying
evidence. 

The tendency to follow the actions or beliefs of others can occur because individuals
directly prefer to conform, or because individuals derive information from others. Both
explanations have been used for evidence of conformity in psychological experiments. For
example, social pressure has been used to explain Asch's conformity experiments, and
information has been used to explain Sherif's autokinetic experiment. 

Concept 
In layman’s term the bandwagon effect refers to people doing certain things because
other people are doing them, regardless of their own beliefs, which they may ignore or
override. The perceived "popularity" of an object or person may have an effect on how it
is viewed on a whole. For instance, once a product becomes popular, more people tend to
"get on the bandwagon" and buy it, too. The bandwagon effect explains why there are
fashion trends. 

When individuals make rational choices based on the information they receive from
others, economists have proposed that information cascades can quickly form in which
people decide to ignore their personal information signals and follow the behavior of
others. Cascades explain why behavior is fragile—people understand that they are based
on very limited information. As a result, fads form easily but are also easily dislodged.
Such informational effects have been used to explain political bandwagons. 

Origin 
Literally, a bandwagon is a wagon which carries the band in a parade, circus or other
entertainment. The phrase "jump on the bandwagon" first appeared in American politics in
1848 when Dan Rice, a famous and popular circus clown of the time, used his bandwagon
and its music to gain attention for his political campaign appearances. As his campaign
became more successful, other politicians strove for a seat on the bandwagon, hoping to
be associated with his success. Later, during the time of William Jennings Bryan's 1900
presidential campaign, bandwagons had become standard in campaigns, and "jump on the
bandwagon" was used as a derogatory term, implying that people were associating



bandwagon" was used as a derogatory term, implying that people were associating

themselves with the success without considering what they associated themselves with. 

Use in politics 
The bandwagon effect occurs in voting: some people vote for those candidates or parties
who are likely to succeed (or are proclaimed as such by the media), hoping to be on the
"winner's side" in the end. The bandwagon effect has been applied to situations involving
majority opinion, such as political outcomes, where people alter their opinions to the
majority view. Such a shift in opinion can occur because individuals draw inferences from
the decisions of others, as in an informational cascade.[  citation needed ] 

Because of time zones, election results are broadcast in the eastern parts of the United
States while polls are still open in the west. This difference has led to research on how the
behavior of voters in western United States are influenced by news about the decisions
of voters in other time zones. In 1980, NBC News declared Ronald Reagan to be the
winner of the presidential race on the basis of the exit polls several hours before the
voting booths closed in the west. 

It is also said to be important in the American Presidential Primary elections. States all
vote at different times, spread over some months, rather than all on one day. Some states
(Iowa, New Hampshire) have special precedence to go early while others have to wait
until a certain date. This is often said to give undue influence to these states, a win in
these early states is said to give a candidate the "Big Mo" (momentum) and has propelled
many candidates to win the nomination. Because of this, other states often try front
loading (going as early as possible) to make their say as influential as they can. In the
2008 presidential primaries two states had all or some of their delegates banned from
the convention by the central party organizations for voting too early. 

Several studies have tested this theory of the bandwagon effect in political decision
making. In the 1994 study of Robert K. Goidel and Todd G. Shields in The Journal of Politics ,
180 students at the University of Kentucky were randomly assigned to nine groups and
were asked questions about the same set of election scenarios. About 70% of subjects
received information about the expected winner (Goidel and Shields 807). Independents,
which are those who do not vote based on the endorsement of any party and are
ultimately neutral, were influenced strongly in favor of the person expected to win (Goidel
and Shields 807-808). Expectations played a significant role throughout the study. It was
found that independents are twice as likely to vote for the Republican candidate when the
Republican is expected to win. From the results, it was also found that when the Democrat
was expected to win, independent Republicans and weak Republicans were more likely to
vote for the Democratic candidate (Goidel and Shields 808). 

A study by Albert Mehrabian, reported in The Journal of Applied Social Psychology (1998),
tested the relative importance of the bandwagon (rally around the winner) effect versus
the underdog (empathic support for those trailing) effect. Bogus poll results presented to
voters prior to the 1996 Republican primary clearly showed the bandwagon effect to
predominate on balance. Indeed, approximately 6% of the variance in the vote was
explained in terms of the bogus polls, showing that poll results (whether accurate or
inaccurate) can significantly influence election results in closely contested elections. In
particular, assuming that one candidate "is an initial favorite by a slim margin, reports of
polls showing that candidate as the leader in the race will increase his or her favorable
margin" (Mehrabian, 1998, p. 2128). Thus, as poll results are repeatedly reported, the
bandwagon effect will tend to snowball and become a powerful aid to leading candidates.

During the 1992 U.S. presidential election, Vicki G. Morwitz and Carol Pluzinski conducted a



During the 1992 U.S. presidential election, Vicki G. Morwitz and Carol Pluzinski conducted a

study, which was published in The Journal of Consumer Research. At a large northeastern
university, some of 214 volunteer business students were given the results of student and
national polls indicating that Bill Clinton was in the lead. Others were not exposed to the
results of the polls. Several students who had intended to vote for Bush changed their
minds after seeing the poll results (Morwitz and Pluzinski 58-64). 

Additionally, British polls have shown an increase to public exposure. Sixty-eight percent
of voters had heard of the general election campaign results of the opinion poll in 1979. In
1987, this number of voters aware of the results increased to 74% (McAllister and Studlar
725). According to British studies, there is a consistent pattern of apparent bandwagon
effects for the leading party. 

Use in microeconomics 
See also: Network effect and Veblen good 

In microeconomics, bandwagon effect describes interactions of demand and preference.
The bandwagon effect arises when people's preference for a commodity increases as the
number of people buying it increases. This interaction potentially disturbs the normal
results of the theory of supply and demand, which assumes that consumers make buying
decisions solely based on price and their own personal preference. Gary Becker has even
argued that the bandwagon effect could be so strong as to make the demand curve
slope upward. 

See also 
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Collective behavior 
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Communal reinforcement 
Crowd manipulation 
Crowd psychology 
Fan loyalty 
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Base rate fallacy 

Base rate fallacy, also called base rate neglect  or base rate bias, is an error in
thinking. If presented with related base rate information (i.e. generic, general information)
and specific information (information only pertaining to a certain case), the mind tends to
ignore the former and focus on the latter. This is what the base rate fallacy refers to. 

Example 1 
John is a man wearing outstanding gothic inspired clothing with long black hair who
listens to death metal. How likely is it that he is a Christian and how likely is it that he
is a Satanist? 

If people were asked this question, they would likely underestimate the probability of him
being a Christian, and overestimate the probability of him being a Satanist. This is
because they would ignore that the base rate of being a Christian (there are about 2
billion in the world) is vastly higher than that of being a Satanist (estimated to be in the
thousands). 

Example 2 
A group of policemen have breathalyzers displaying false drunkenness in 5% of the
cases tested. However, the breathalyzers never fail to detect a truly drunk person.
1/1000 of drivers are driving drunk. Suppose the policemen then stop a driver at
random, and force them to take a breathalyzer test. It indicates that he or she is
drunk. We assume you don't know anything else about him or her. How high is the
probability he or she really is drunk? 

Many would answer as high as 0.95, but the correct probability is about 0.02. 

To find the correct answer, one should use Bayes' theorem. The goal is to find the
probability that the driver is drunk given that the breathalyzer indicated he/she is drunk,
which can be represented as 

 

where "D" means that the breathalyzer indicates that the driver is drunk. Bayes' Theorem
tells us that 

 

We were told the following in the first paragraph: 

 
 

 
 



As you can see from the formula, one needs p(D) for Bayes' Theorem, which one can
compute from the preceding values using 

 

which gives 

 

Plugging these numbers into Bayes' Theorem, one finds that 

 

A more intuitive explanation: in average, for every 1000 drivers tested, 

1 driver is drunk, and it is 100% certain that for that driver there is a true positive
test result, so there is 1 true positive test result 
999 drivers are not drunk, and among those drivers there are 5% false positive test
results, so there are 49.95 false positive test results 

therefore the probability that one of the drivers among the 1 + 49.95 = 50.95 positive
test results really is drunk is . 

The validity of this result does, however, hinge on the validity of the initial assumption that
the policemen stopped the driver truly at random, and not because of bad driving. If that
or another non-arbitrary reason for stopping the driver was present, then the calculation
also involves the probability of a drunk driver driving competently and a non-drunk driver
driving competently. 

Example 3 
In a city of 1 million inhabitants let there be 100 terrorists and 999,900 non-terrorists. To
simplify the example, it is assumed that all people present in the city are inhabitants.
Thus, the base rate probability of a randomly selected inhabitant of the city being a
terrorist is 0.0001, and the base rate probability of that same inhabitant being a non-
terrorist is 0.9999. In an attempt to catch the terrorists, the city installs an alarm system
with a surveillance camera and automatic facial recognition software. 

The software has two failure rates of 1%: 

The false negative rate: If the camera scans a terrorist, a bell will ring 99% of the
time, and it will fail to ring 1% of the time. 
The false positive rate: If the camera scans a non-terrorist, a bell will not ring 99%
of the time, but it will ring 1% of the time. 

Suppose now that an inhabitant triggers the alarm. What is the chance that the person is
a terrorist? In other words, what is P(T | B), the probability that a terrorist has been
detected given the ringing of the bell? Someone making the 'base rate fallacy' would infer
that there is a 99% chance that the detected person is a terrorist. Although the inference
seems to make sense, it is actually bad reasoning, and a calculation below will show that
the chances they are a terrorist are actually near 1%, not near 99%. 

The fallacy arises from confusing the natures of two different failure rates. The 'number of



The fallacy arises from confusing the natures of two different failure rates. The 'number of

non-bells per 100 terrorists' and the 'number of non-terrorists per 100 bells' are unrelated
quantities. One does not necessarily equal the other, and they don't even have to be
almost equal. To show this, consider what happens if an identical alarm system were set
up in a second city with no terrorists at all. As in the first city, the alarm sounds for 1 out
of every 100 non-terrorist inhabitants detected, but unlike in the first city, the alarm never
sounds for a terrorist. Therefore 100% of all occasions of the alarm sounding are for non-
terrorists, but a false negative rate cannot even be calculated. The 'number of non-
terrorists per 100 bells' in that city is 100, yet P(T | B) = 0%. There is zero chance that a
terrorist has been detected given the ringing of the bell. 

Imagine that the city's entire population of one million people pass in front of the camera.
About 99 of the 100 terrorists will trigger the alarm — and so will about 9,999 of the
999,900 non-terrorists. Therefore, about 10,098 people will trigger the alarm, among
which about 99 will be terrorists. So, the probability that a person triggering the alarm
actually is a terrorist, is only about 99 in 10,098, which is less than 1%, and very, very far
below our initial guess of 99%. 

The base rate fallacy is so misleading in this example because there are many more non-
terrorists than terrorists. 

Findings in psychology 
In experiments, people have been found to prefer individuating information over general
information when the former is available. 

In some experiments, students were asked to estimate the grade point averages (GPAs)
of hypothetical students. When given relevant statistics about GPA distribution, students
tended to ignore them if given descriptive information about the particular student, even
if the new descriptive information was obviously of little or no relevance to school
performance. This finding has been used to argue that interviews are an unnecessary part
of the college admissions process because interviewers are unable to pick successful
candidates better than basic statistics. 

Psychologists Daniel Kahneman and Amos Tversky attempted to explain this finding in
terms of a simple rule or "heuristic" called representativeness. They argued that many
judgements relating to likelihood, or to cause and effect, are based on how
representative one thing is of another, or of a category. Kahneman considers base rate
neglect to be a specific form of extension neglect.Richard Nisbett has argued that some
attributional biases like the fundamental attribution error are instances of the base rate
fallacy: people underutilize "consensus information" (the "base rate") about how others
behaved in similar situations and instead prefer simpler dispositional attributions. 

There is considerable debate in psychology on the conditions under which people do or
do not appreciate base rate information. Researchers in the heuristics-and-biases
program have stressed empirical findings showing that people tend to ignore base rates
and make inferences that violate certain norms of probabilistic reasoning, such as Bayes’
theorem. The conclusion drawn from this line of research was that human probabilistic
thinking is fundamentally flawed and error-prone. Other researchers have emphasized the
link between cognitive processes and information formats, arguing that such conclusions
are not generally warranted. 

Consider again Example 2 from above. The required inference is to estimate the
(posterior) probability that a (randomly picked) driver is drunk, given that the
breathalyzer test is positive. Formally, this probability can be calculated using Bayes’
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breathalyzer test is positive. Formally, this probability can be calculated using Bayes’

theorem, as shown above. However, there are different ways of presenting the relevant
information. Consider the following, formally equivalent variant of the problem: 

 1 out of 1000 drivers are driving drunk. The breathalyzers never fail to detect a truly
drunk person. For 50 out of the 999 drivers who are not drunk the breathalyzer
falsely displays drunkness. Suppose the policemen then stop a driver at random, and
force them to take a breathalyzer test. It indicates that he or she is drunk. We
assume you don't know anything else about him or her. How high is the probability he
or she really is drunk? 

In this case, the relevant numerical information—p(drunk), p(D | drunk), p(D | sober)—is
presented in terms of natural frequencies with respect to a certain reference class (see
reference class problem). Empirical studies show that people’s inferences correspond
more closely to Bayes’ rule when information is presented this way, helping to overcome
base-rate neglect in laypeople and experts. As a consequence, organizations like the
Cochrane Collaboration recommend using this kind of format for communicating health
statistics. Teaching people to translate these kinds of Bayesian reasoning problems into
natural frequency formats is more effective than merely teaching them to plug
probabilities (or percentages) into Bayes’ theorem. It has also been shown that graphical
representations of natural frequencies (e.g., icon arrays) help people to make better
inferences. 

Why are natural frequency formats helpful? One important reason is that this information
format facilitates the required inference because it simplifies the necessary calculations.
This can be seen when using an alternative way of computing the required probability
p(drunk|D): 

 

where N(drunk ∩ D) denotes the number of drivers that are drunk and get a positive
breathalyzer result, and N(D) denotes the total number of cases with a positive
breathalyzer result. The equivalence of this equation to the above one follows from the
axioms of probability theory, according to which N(drunk ∩ D) = p (D | drunk) × p (drunk).
Importantly, although this equation is formally equivalent to Bayes’ rule, it is not
psychologically equivalent. Using natural frequencies simplifies the inference because the
required mathematical operation can be performed on natural numbers, instead of
normalized fractions (i.e., probabilities), because it makes the high number of false
positives more transparent, and because natural frequencies exhibit a “nested-set
structure”. 

It is important to note that not any kind of frequency format facilitates Bayesian
reasoning. Natural frequencies refer to frequency information that results from natural
sampling, which preserves base rate information (e.g., number of drunken drivers when
taking a random sample of drivers). This is different from systematic sampling, in which
base rates are fixed a priori (e.g., in scientific experiments). In the latter case it is not
possible to infer the posterior probability p (drunk | positive test) from comparing the
number of drivers who are drunk and test positive compared to the total number of
people who get a positive breathalyzer result, because base rate information is not
preserved and must be explicitly re-introduced using Bayes’ theorem. 

See also 
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Belief bias 

Belief  bias is the tendency to judge the strength of arguments based on the plausibility
of their conclusion rather than how strongly they support that conclusion. 

Syllogisms 
Main article: Syllogism 

A syllogism is a kind of logical argument in which one proposition (the conclusion) is
inferred from two or more others (the premises ) of a specific form. The classical example
of a valid syllogism is: 

All humans are mortal. (major premise) 
Socrates is human. (minor premise) 
Therefore, Socrates is mortal. (conclusion) 

An example of an invalid syllogism is: 

All teenage girls are ambitious. 
Teenage girls study hard. 
Therefore, girls study hard because they are ambitious. 

Typically a majority of test subjects in studies incorrectly identify this syllogism as one in
which the conclusion follows from the premises. It might be true that in the real world that
a) girls study and b) this is because they are ambitious. However, this argument is a
fallacy, because the conclusion is not supported by its premises. The validity of an
argument is different from the truth of its conclusion: there are valid arguments for false
conclusions and invalid arguments for true conclusions. Hence it is an error to judge the
validity of an argument from the plausibility of its conclusion. This is the reasoning error
known as belief bias. 

Research 
In a series of experiments by Evans, Barston and Pollard (1983) participants were
presented with evaluation task paradigms, containing two premises and a conclusion . In
other words, the participants were asked to make an evaluation of logical validity. The
subjects, however, exhibited a belief bias, evidenced by their tendency to reject valid
arguments with unbelievable conclusions, and endorse invalid arguments with believable
conclusions. It seems that instead of following directions and assessing logical validity,
the subjects based their assessments on personal beliefs. 

Consequently, these results demonstrated a greater acceptance of more believable
(80%), than unbelievable (33%) conclusions. Participants also illustrated evidence of
logical competences and the results determined an increase in acceptance of valid (73%)
than invalid (41%). Additionally, there’s a small difference between believable and valid
(89%) in comparison to unbelievable and invalid (56%) (Evans, Barston & Pollard, 1983;
Morley, Evans & Handley, 2004). 

It has been argued that using more realistic content in syllogisms can facilitate more
normative performance from participants. It has been suggested that the use of more
abstract, artificial content will also have a biasing effect on performance. Therefore, more
research is required to understand fully how and why belief bias occurs and if there are



research is required to understand fully how and why belief bias occurs and if there are

certain mechanisms that are responsible for such things.[  citation needed ]. There is also
evidence of clear individual differences in normative responding that are predicted by the
response times of participants 

See also 
Confirmation bias 
Dual process theory 
Hostile media effect 
List of cognitive biases 

Further reading 
Markovits, H.; G. Nantel (1989). "The belief-bias effect in the production and
evaluation of logical conclusions". Memory and Cognition 17 (1): 11–17.
doi:10.3758/BF03199552. 
Klauer, K.C.; J. Musch, B. Naumer (2000). "On belief bias in syllogistic reasoning".
Psychological Review 107 (4): 852–884. doi:10.1037/0033-295X.107.4.852. PMID
11089409. 
Dube, C.; C. M. Rotello, E. Heit (2010). "Assessing the belief bias effect with ROCs:
It’s a response bias effect". Psychological Review 117 (3): 831–863.
doi:10.1037/a0019634. PMID 20658855. 

External links 
Changing Minds: Belief Bias 
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Bias blind spot  

The bias blind spot  is the cognitive bias of failing to compensate for one's own
cognitive biases. The term was created by Emily Pronin, a social psychologist from
Princeton University's Department of Psychology, with colleagues Daniel Lin and Lee Ross.
The bias blind spot is named after the visual blind spot. 

Pronin and her co-authors explained to subjects the better-than-average effect, the halo
effect, self-serving bias and many other cognitive biases. According to the better-than-
average bias, specifically, people are likely to see themselves as inaccurately "better
than average" for possible positive traits and "less than average" for negative traits.
When subsequently asked how biased they themselves were, subjects rated themselves
as being much less vulnerable to those biases than the average person. 

Role of introspection 
Emily Pronin and Matthew Kugler have argued that this phenomenon is due to the
introspection illusion. In their experiments, subjects had to make judgments about
themselves and about other subjects. They displayed standard biases, for example rating
themselves above the others on desirable qualities (demonstrating illusory superiority).
The experimenters explained cognitive bias, and asked the subjects how it might have
affected their judgment. The subjects rated themselves as less susceptible to bias than
others in the experiment (confirming the bias blind spot). When they had to explain their
judgments, they used different strategies for assessing their own and others' bias. 

Pronin and Kugler's interpretation is that when people decide whether someone else is
biased, they use overt behaviour. On the other hand, when assessing whether or not they
themselves are biased, people look inward, searching their own thoughts and feelings for
biased motives. Since biases operate unconsciously, these introspections are not
informative, but people wrongly treat them as reliable indication that they themselves,
unlike other people, are immune to bias. 

Pronin and Kugler tried to give their subjects access to others' introspections. To do this,
they made audio recordings of subjects who had been told to say whatever came into
their heads as they decided whether their answer to a previous question might have been
affected by bias. Although subjects persuaded themselves they were unlikely to be
biased, their introspective reports did not sway the assessments of observers. 

See also 
List of cognitive biases 
Naïve cynicism 
Selective exposure theory 
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Clustering illusion 

 
Up to 10,000 points randomly distributed inside a square with apparent "clumps" or
clusters 

The clustering illusion is the tendency to erroneously perceive small samples from
random distributions to have significant "streaks" or "clusters", caused by a human
tendency to underpredict the amount of variability likely to appear in a small sample of
random or semi-random data due to chance. 

Examples 
Gilovich, an early author on the subject, argues the effect occurs for different types of
random dispersions, including 2-dimensional data such as seeing clusters in the locations
of impact of V-1 flying bombs on 2 dimensional maps of London during World War II or
seeing streaks in stock market price fluctuations over time. Although Londoners
developed specific theories about the pattern of impacts within London, in a statistical
analysis by R. D. Clarke originally published in 1946 the impacts of V-2 rockets on London
is a close fit to the Poisson distribution, meaning it closely resembles the expected result
from a chance dispersion (colloquially known as "random"). 

The clustering illusion is central to the "hot hand fallacy", the first study of which was
reported by Gilovich, Robert Vallone and Amos Tversky. They found that the idea that
basketball players shoot successfully in "streaks", sometimes called by sportcasters as
having a "hot hand" and widely believed by Gilovich et al.'s subjects, was false. In the data
they collected, if anything the success of a previous throw very slightly predicted a
subsequent miss rather than another success. 

Similar biases 



Using this cognitive bias in causal reasoning may result in the Texas sharpshooter fallacy.
More general forms of erroneous pattern recognition are pareidolia and apophenia .
Related biases are the illusion of control which the clustering illusion could contribute to,
and insensitivity to sample size in which people don't expect greater variation in smaller
samples. A different cognitive bias involving misunderstanding of chance streams is the
gambler's fallacy. 

Possible causes 
Daniel Kahneman and Amos Tversky explained this kind of misprediction as being caused
by the representativeness heuristic (which itself they also first proposed). 

See also 
Confirmation bias 
List of cognitive biases 

External links 
Skeptic's Dictionary: The clustering illusion 
Hot Hand website: Statistical analysis of sports streakiness 
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Congruence bias 

Congruence bias is a type of cognitive bias similar to confirmation bias. Congruence
bias occurs due to people's overreliance on directly testing a given hypothesis as well as
neglecting indirect testing. 

Examples 
Suppose that in an experiment, a subject is presented with two buttons, and is told that
pressing one of those buttons, but not the other, will open a door. The subject adopts the
hypothesis that the button on the left opens the door in question. A direct test of this
hypothesis would be pressing the button on the left; an indirect test would be pressing
the button on the right. The latter is still a valid test because once the result of the door's
remaining closed is found, the left button is proven to be the desired button. (This
example is parallel to Bruner, Goodnow, and Austin's example in the psychology classic, A
Study of Thinking.) 

We can take this idea of direct and indirect testing and apply it to more complicated
experiments in order to explain the presence of a congruence bias in people. In an
experiment, a subject will test his own usually naive hypothesis again and again instead
of trying to disprove it. 

The classic example of subjects' congruence bias is found in Wason (1960, 1968b). Here,
the experimenter gave subjects the number sequence "2, 4, 6", telling the subjects that
this sequence followed a particular rule and instructing subjects to find the rule underlying
the sequence logic. Subjects provided their own number sequences as tests to see if they
could ascertain the rule dictating which numbers could be included in the sequence and
which could not. Most subjects respond to the task by quickly deciding that the underlying
rule is "numbers ascending by 2", and provide as tests only sequences concordant with
this rule, such as "3, 5, 7," or even "pi plus 2, plus 4, plus 6". Each of these sequences
follows the underlying rule the experimenter is thinking of, though "numbers ascending by
2" is not the actual criterion being used. However, because subjects succeed at
repeatedly testing the same singular principle, they naively believe their chosen
hypothesis is correct. When a subject offers up to the experimenter the hypothesis
"numbers ascending by 2" only to be told he is wrong, much confusion usually ensues. At
this point, many subjects attempt to change the wording of the rule without changing its
meaning, and even those who switch to indirect testing have trouble letting go of the "+
2" convention, producing potential rules as idiosyncratic as "the first two numbers in the
sequence are random, and the third number is the second number plus two". Many
subjects never realize that the actual rule the experimenter was using was simply just to
list ascending numbers, because of the subjects' inability to consider indirect tests of
their hypotheses. 

Cognitive basis 
Wason attributed this failure of subjects to an inability to consider alternative hypotheses,
which is the root of the congruence bias. Jonathan Baron explains that subjects could be
said to be using a "congruence heuristic", wherein a hypothesis is tested only by thinking
of results that would be found if that hypothesis is true. This heuristic, which many people
seem to use, ignores alternative hypotheses. 

Baron suggests the following heuristics to avoid falling into the congruence bias trap: 

en.wikipedia.org-_w_index.php-f50a8c8c2e41a98a1d26420d9fe6cf22.xhtml


1. Ask "How likely is a yes answer, if I assume that my hypothesis is false?" Remember
to choose a test that has a high probability of giving some answer if the hypothesis
is true, and a low probability if it is false. 

2. "Try to think of alternative hypotheses; then choose a test most likely to distinguish
them—a test that will probably give different results depending on which is true." An
example of the need for the heuristic could be seen in a doctor attempting to
diagnose appendicitis. In that situation, assessing a white blood cell count would
not assist in diagnosis, because an elevated white blood cell count is associated
with a number of maladies. 

See also 
confirmation bias 
List of cognitive biases 

External links 
Jonathan Baron's Website 
Thinking and Deciding, an introduction to Decision Theory 
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Conjunction fallacy 

I am particularly fond of this example [the Linda problem] because I know that the
[conjoint] statement is least probable, yet a little homunculus in my head continues to
jump up and down, shouting at me—“but she can’t just be a bank teller; read the
description.” 

Stephen J. Gould 

The conjunction fallacy is a formal fallacy that occurs when it is assumed that specific
conditions are more probable than a single general one. 

The most often-cited example of this fallacy originated with Amos Tversky and Daniel
Kahneman: 

Linda is 31 years old, single, outspoken, and very bright. She majored in
philosophy. As a student, she was deeply concerned with issues of
discrimination and social justice, and also participated in anti-nuclear
demonstrations. 

Which is more probable? 

1. Linda is a bank teller. 
2. Linda is a bank teller and is active in the feminist movement. 

The majority of those asked chose option 2. However the probability of two events
occurring together (in "conjunction") is always less than or equal to the probability of
either one occurring alone—formally, for two events A and B this inequality could be
written as , and  

For example, even choosing a very low probability of Linda being a bank teller, say
Pr(Linda is a bank teller) = 0.05 and a high probability that she would be a feminist, say
Pr(Linda is a feminist) = 0.95, then, assuming independence, Pr(Linda is a bank teller and
Linda is a feminist) = 0.05 × 0.95 or 0.0475, lower than Pr(Linda is a bank teller). 

Tversky and Kahneman argue that most people get this problem wrong because they use
a heuristic (an easily-calculated procedure) called representativeness to make this kind
of judgment: Option 2 seems more "representative" of Linda based on the description of
her, even though it is clearly mathematically less likely. 

In other demonstrations they argued that a specific scenario seemed more likely because
of representativeness, but each added detail would actually make the scenario less and
less likely. In this way it could be similar to the misleading vividness or slippery slope
fallacies. More recently Kahneman has argued that the conjunction fallacy is a type of
extension neglect. 

Joint versus separate evaluation 
In some experimental demonstrations the conjoint option is evaluated separately from its
basic option. In other words, one group of participants is asked to rank order the
likelihood that Linda is a bank teller, a high school teacher, and several other options, and
another group is asked to rank order whether Linda is a bank teller and active in the
feminist movement versus the same set of options (without Linda is a bankteller as an
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feminist movement versus the same set of options (without Linda is a bankteller as an

option). In this type of demonstration different groups of subjects rank order Linda as a
bank teller and active in the feminist movement more highly than Linda as a bank teller. 

Separate evaluation experiments preceded the earliest joint evaluation experiments, and
Kahneman and Tversky were surprised when the effect was still observed under joint
evaluation. 

In separate evaluation the term conjunction effect  may be preferred. 

Criticism of the Linda problem 
Critics such as Gerd Gigerenzer and Ralph Hertwig criticized the Linda problem on
grounds such as the wording and framing. The question of the Linda problem may violate
conversational maxims in that people assume that the question obeys the maxim of
relevance. Gigerenzer argues that some of the terminology used have polysemous
meanings, the alternatives of which he claimed were more "natural". He argues that the
meaning of probable “what happens frequently”, corresponds to the mathematical
probability people are supposed to be tested on, but the meanings of probable “what is
plausible”, and “whether there is evidence” do not. The term "and" has even been argued
to have relevant polysemous meanings. Many techniques have been developed to control
for this possible misinterpretation but none of them has dissipated the effect. 

Many variations in wording of the Linda problem were studied by Tversky and Kahneman.
If the first option is changed to obey conversational relevance, i.e., "Linda is a bank teller
whether or not she is active in the feminist movement" the effect is decreased, but the
majority (57%) of the respondents still commit the conjunction error. If the probability is
changed to frequency format (see debiasing section below) the effect is reduced or
eliminated. However, studies exist in which indistinguishable conjunction fallacy rates have
been observed with stimuli framed in terms of probabilities versus frequencies. 

The wording criticisms may be less applicable to the conjunction effect in separate
evaluation. The "Linda problem" has been studied and criticized more than other types of
demonstration of the effect (some described below). 

Other demonstrations 
Policy experts were asked to rate the probability that the Soviet Union would invade
Poland, and the United States would break off diplomatic relations, all in the following
year. They rated it on average as having a 4% probability of occurring. Another group of
experts was asked to rate the probability simply that the United States would break off
relations with the Soviet Union in the following year. They gave it an average probability
of only 1%. 

In an experiment conducted in 1980, respondents were asked the following: 

Suppose Björn Borg reaches the Wimbledon finals in 1981. Please rank order
the following outcomes from most to least likely. 

Borg will win the match 
Borg will lose the first set 
Borg will lose the first set but win the match 
Borg will win the first set but lose the match 

On average, participants rated "Borg will lose the first set but win the match" more highly



On average, participants rated "Borg will lose the first set but win the match" more highly

than "Borg will lose the first set". 

In another experiment, participants were asked: 

Consider a regular six-sided die with four green faces and two red faces. The
die will be rolled 20 times and the sequence of greens (G) and reds (R) will
be recorded. You are asked to select one sequence, from a set of three, and
you will win $25 if the sequence you choose appears on successive rolls of
the die. 

1. RGRRR 
2. GRGRRR 
3. GRRRRR 

65% of participants chose the second sequence, though option 1 is contained within it
and is shorter than the other options. In a version where the $25 bet was only
hypothetical the results did not significantly differ. Tversky and Kahneman argued that
sequence 2 appears "representative" of a chance sequence (compare to the clustering
illusion ). 

Debiasing 
Drawing attention to set relationships, using frequencies instead of probabilities and/or
thinking diagrammatically sharply reduce the error in some forms of the conjunction
fallacy. 

In one experiment the question of the Linda problem was reformulated as follows: 

There are 100 persons who fit the description above (that is, Linda’s). How
many of them are: 

Bank tellers? __ of 100 
Bank tellers and active in the feminist movement? __ of 100 

Whereas previously 85% of participants gave the wrong answer (bank teller and active in
the feminist movement), in experiments done with this questioning none of the
participants gave a wrong answer. 

External links 
Fallacy files: Conjunction fallacy 
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Conservatism (belief revision) 

In cognitive psychology and decision science, conservatism or conservatism bias is
a bias in human information processing. This bias describes human belief revision in which
persons over-weigh the prior distribution (base rate) and under-weigh new sample
evidence when compared to Bayesian belief-revision. 

According to the theory, "opinion change is very orderly, and usually proportional to the
numbers of Bayes' Theorem - but it is insufficient in amount". In other words, persons
update their prior beliefs as new evidence becomes observed, but they do so more
slowly than they would if they used Bayes' theorem. 

This bias was discussed by Ward Edwards in 1968, who reported on experiments like the
following one: 

This bookbag contains 1000 poker chips. I started out with two such bags,
one containing 700 red and 300 blue chips, the other containing 300 red and
700 blue. [...] Now, you sample, randomly, with replacement after each chip.
In 12 samples, you get 8 reds and 4 blues. [...] what is the probability that
this is the predominantly red bag? 

Most subjects chose an answer around .7. The correct answer according to Bayes'
Theorem is closer to .97. Edwards suggested that people updated beliefs conservatively,
in accordance with Bayes' Theorem more slowly. They updated from .5 incorrectly
according to an observed bias in several experiments. 

In finance 
In finance, evidence has been found that investors under-react to corporate events,
consistent with conservatism. This includes announcements of earnings, changes in
dividends, and stock splits. 

Possible explanations 
A recent study suggests that the belief revising conservatism can be explained by an
information-theoretic generative mechanism and that assumes a noisy conversion of
objective evidence (observation) into subjective estimates (judgment). The study explains
that the estimates of conditional probabilities are conservative because of noise in the
retrieval of information from memory, whereas noise is defined as the mixing of evidence.
Memories of high likelihoods are mixed with evidence of low likelihood and the resulting
estimate is lower than it should be. The retrieval of memories of lower likelihoods are
higher than they should be, and the result is conservatism (low is not low enough, and high
is not high enough, the result is not extreme enough, which is conservative). 

See also 
Base rate fallacy 
Bayes' Theorem 
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Contrast effect  

A contrast effect  is the enhancement or diminishment, relative to normal, of perception,
cognition and related performance as a result of immediately previous or simultaneous
exposure to a stimulus of lesser or greater value in the same dimension. (Here, normal
perception or performance is that which would be obtained in the absence of the
comparison stimulus—i.e., one based on all previous experience.) 

If you go to a retailer to buy a television it is very likely all television sets are placed next
to each other. Let us say that in this store there are two adjacent models of television
sets, with different video quality. Contrast effect in this case would mean that the
perceived difference between these two television sets is greater in the store than when
compared individually at different locations. 

Types 

 
Simultaneous contrast 

Simultaneous contrast  identified by Michel Eugène Chevreul refers to the manner in
which the colors of two different objects affect each other. The effect is more noticeable
when shared between objects of complementary color. 

In the image here, the two inner rectangles are exactly the same shade of grey, but the
upper one appears to be a lighter grey than the lower one due to the background
provided by the outer rectangles. 

This is a different concept from contrast , which by itself refers to one object's difference
in color and luminance compared to its surroundings or background. 



 
Successive contrast 

Successive contrast  occurs when the perception of currently viewed stimuli is
modulated by previously viewed stimuli. 

For example, when one stares at the dot in the center of one of the two colored disks on
the top row for a few seconds and then looks at the dot in the center of the disk on the
same side in the bottom row, the two lower disks, though identically colored, appear to
have different colors for a few moments. 

One type of contrast that involves both time and space is metacontrast and
paracontrast . When one half of a circle is lit for 10 milliseconds, it is at its maximum
intensity. If the other half is displayed at the same time (but 20-50 ms later), there is a
mutual inhibition: the left side is darkened by the right half (metacontrast), and the center
may be completely obliterated. At the same time, there is a slight darkening of the right
side due to the first stimulus; this is paracontrast. 

 
Metacontrast and paracontrast 

Domains 
The contrast effect was noted by the 17th century philosopher John Locke, who observed
that lukewarm water can feel hot or cold, depending on whether the hand touching it was



that lukewarm water can feel hot or cold, depending on whether the hand touching it was

previously in hot or cold water. In the early 20th century, Wilhelm Wundt identified contrast
as a fundamental principle of perception, and since then the effect has been confirmed in
many different areas. Contrast effects can shape not only visual qualities like color and
brightness, but other kinds of perception, including the perception of weight. One
experiment found that thinking of the name "Hitler" led to subjects rating a person as
more friendly. Whether a piece of music is perceived as good or bad can depend on
whether the music heard before it was unpleasant or pleasant. For the effect to work, the
objects being compared need to be similar to each other: a television reporter can seem
to shrink when interviewing a tall basketball player, but not when standing next to a tall
building. 

See also 
Chubb illusion 
Less-is-better effect 
Negative (Positive) contrast effect 
Overton window 
List of cognitive biases 

External links 
WebExhibits - Simultaneous Contrast 
Example of simultaneous contrast with simple gray objects 
Interactive Classic Black and White example of simultaneous contrast 
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Curse of knowledge 

The curse of  knowledge is a cognitive bias according to which better-informed people
find it extremely difficult to think about problems from the perspective of lesser-informed
people. The effect was first described in print by the economists Colin Camerer, George
Loewenstein and Martin Weber, though they give original credit for suggesting the term to
Robin Hogarth. 

In one experiment, one group of subjects "tapped" a well-known song on a table while
another listened and tried to identify the song. Some "tappers" described a rich sensory
experience in their minds as they tapped out the melody. Tappers on average estimated
that 50% of listeners would identify the specific tune; in reality only 2.5% of listeners could
identify the song. Related to this finding is the phenomenon experienced by players of
charades: The actor may find it frustratingly hard to believe that his or her teammates
keep failing to guess the secret phrase, known only to the actor, conveyed by pantomime.

It has been suggested that the curse of knowledge could contribute to the difficulty of
teaching. 

See also 
Dunning–Kruger effect 
Empathy gap 
False-consensus effect 
Hindsight bias 
Naive realism 
Asymmetric information 
Adverse selection 
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Decoy effect  

In marketing, the decoy effect  (or asymmetric dominance effect) is the
phenomenon whereby consumers will tend to have a specific change in preference
between two options when also presented with a third option that is asymmetrically
dominated. An option is asymmetrically dominated when it is inferior in all respects to one
option; but, in comparison to the other option, it is inferior in some respects and superior
in others. In other words, in terms of specific attributes determining preferability, it is
completely dominated by (i.e., inferior to) one option and only partially dominated by the
other. When the asymmetrically dominated option is present, a higher percentage of
consumers will prefer the dominating option than when the asymmetrically dominated
option is absent. The asymmetrically dominated option is therefore a decoy serving to
increase preference for the dominating option. The decoy effect is also an example of the
violation of the independence of irrelevant alternatives axiom of decision theory. 

Example 
For example, if there is a consideration set involving MP3 players, consumers will
generally see higher storage capacity (number of GB) and lower price as positive
attributes; while some consumers may want a player that can store more songs, other
consumers will want a player that costs less. In Consideration Set 1, two devices are
available: 

Consideration Set 1 
A B

price $400 $300
storage 30GB 20GB

In this case, some consumers will prefer A for its greater storage capacity, while others
will prefer B for its lower price. 

Now suppose that a new player, C, is added to the market; it is more expensive than both
A and B and has more storage than B but less than A: 

Consideration Set 2 
A B C

price $400 $300 $450
storage 30GB 20GB 25GB

The addition of C—which consumers would presumably avoid, given that a lower price can
be paid for a model with more storage—causes A, the dominating option, to be chosen
more often than if only the two choices in Consideration Set 1 existed; C affects consumer
preferences by acting as a basis of comparison for A and B. Because A is better than C in
both respects, while B is only partially better than C, more consumers will prefer A now
than did before. C is therefore a decoy whose sole purpose is to increase sales of A. 

Conversely, suppose that instead of C, a player D is introduced that has less storage than
both A and B, and that is more expensive than B but not as expensive as A: 

Consideration Set 3 
A B D

price $400 $300 $350



storage 30GB 20GB 15GB

The result here is similar: consumers will not prefer D, because it is not as good as B in
any respect. However, whereas C increased preference for A, D has the opposite effect,
increasing preference for B. 
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Denomination effect  

The denomination effect  is a theoretical form of cognitive bias relating to currency,
whereby people are less likely to spend larger bills than their equivalent value in smaller
bills. It was proposed by Priya Raghubir and Joydeep Srivastava in their 2009 paper
"Denomination Effect". 

In an experiment conducted by Raghubir and Srivastava, university students were given a
dollar, either in quarters or as a single dollar bill. The students were then given the option
to either save the money they had been given or to spend it on candy. Consistent with the
theory, the students given the quarters were more likely to spend the money they were
given. 



Distinction bias 

Distinction bias, a concept of decision theory, is the tendency to view two options as
more distinctive when evaluating them simultaneously than when evaluating them
separately. 

The concept was advanced by Hsee and Zhang as an explanation for differences in
evaluations of options between joint evaluation mode and separate evaluation mode
(2004). Evaluation mode is a contextual feature in decision making. Joint evaluation mode
is when options are evaluated simultaneously, and separate evaluation mode is when
each option is evaluated in isolation (e.g., Hsee, 1998; Hsee & Leclerc, 1998). Research
shows that evaluation mode affects the evaluation of options, such that options
presented simultaneously are evaluated differently from the same options presented
separately. 

Hsee and Zhang (2004) offered a number of potential explanations for this change in
preferences from joint evaluation to separate evaluation, including the distinction bias.
The distinction bias suggests that comparing two options, as done in joint evaluation,
makes even small differences between options salient. In other words, viewing options
simultaneously makes them seem more dissimilar than when viewing and evaluating each
in isolation. 

Understanding the differences between joint evaluation and separate evaluation is
important because while preferences are often formed and decisions made through
distinction, options are generally experienced separately. This results in a mismatch in
which the best decision in the choice context may not provide the best experience. For
example, when televisions are displayed next to each other on the sales floor, the
difference in quality between two very similar, high-quality televisions may appear great.
A consumer may pay a much higher price for the higher-quality television, even though the
difference in quality is imperceptible when the televisions are viewed in isolation. Because
the consumer will likely be watching only one television at a time, the lower-cost television
would have provided a similar experience at a lower cost. 

See also 
Less-is-better effect 
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Duration neglect  

Duration neglect  is the psychological observation that people's judgments of the
unpleasantness of painful experiences depend very little on the duration of those
experiences. Multiple experiments have found that these judgments tend to be affected
by two factors: the peak (when the experience was the most painful) and how quickly the
pain diminishes. If it diminishes more quickly, the experience is judged to be more painful.
Hence the term "peak-end rule" describes this process of evaluation. 

Examples 
In one study Daniel Kahneman and Barbara Frederickson showed subjects pleasant or
aversive film clips. When reviewing the clips mentally at a later time, subjects did not
appear to take the length of the stimuli into account, only as if they were a series of
affective "snap shots". 

In another demonstration, Kahneman and Frederickson with other collaborators had
subjects place their hands in painfully cold water. Under one set of instructions, they had
to keep their hand in the water for an additional 30 seconds as the water was slowly
heated to a warmer but still uncomfortably cold level, and under another set of
instructions they were to remove their hand immediately. Otherwise both experiences
were the same. Most subjects chose to repeat the longer experience. Subjects
apparently judged the experience according to the peak-end rule, in other words,
according to its worst and final moments only, paying little attention to duration. 

Debiasing 
Some forms of duration neglect may be reduced or eliminated by having participants
answer in graphical format, or give a rating for every five minutes. Duration neglect is a
subtype of extension neglect and a component of affective forecasting. 



Empathy gap 

A hot-cold empathy gap is a cognitive bias in which a person underestimates the
influences of visceral drives, and instead attributes behavior primarily to other,
nonvisceral factors. 

The term hot-cold empathy gap was coined by Carnegie Mellon University psychologist,
George Loewenstein. Hot-cold empathy gaps are one of Loewenstein's major
contributions to behavioral economics. The crux of this idea is that human understanding
is "state dependent". For example, when one is angry, it is difficult to understand what it is
like for one to be happy, and vice versa; when one is blindly in love with someone, it is
difficult to understand what it is like for one not to be, (or to imagine the possibility of not
being blindly in love in the future). Importantly, an inability to minimize one's gap in
empathy can lead to negative outcomes in medical settings (e.g., when a doctor needs to
accurately diagnose the physical pain of a patient) or in workplace settings (e.g., when an
employer needs to assess the need for an employee's bereavement leave). 

Areas of study 
Implications of the empathy gap were explored in the realm of sexual decision-making,
where young men in an unaroused "cold state" failed to predict that in an aroused "hot
state" they will be more likely to make risky sexual decisions, (e.g.,not using a condom). 

The Empathy gap has also been an important idea in research about the causes of
bullying. In one study examining a central theory that, "only by identifying with a victim’s
social suffering can one understand its devastating effects," researchers created five
experiments. The first four examined the degree to which participants in a game who
were not excluded could estimate the social pain of those participants who were
excluded. The findings were that those who were not socially excluded consistently
underestimated the pain felt by those who were excluded. A survey included in the study
directed at teachers' opinions of school policy toward bullying found that those with an
experience of social pain, caused by bullying, often rated the pain experienced by those
facing bullying or social exclusion as higher than teachers who did not have such
experience, and further, that teachers who had experienced social pain were more likely
to punish students for bullying. 

Power and empathy gap 
The bargaining games conclude that if one is completely powerless, the one proposing
the offer to the powerless will lack strategy. Thus, the powerless will ironically receive
higher outcomes. This is because of the egocentric empathy gap. In general, people have
difficulty taking perspectives of a typical situation and decision making. Often, attribution
bias of false consensus is the reason why the overestimation of similar perspective
occurs. 

Van Boven experiment 
Van Boven divided students in the experiment into sellers and buyers of the coffee mug.
He collected the price that buyers are willing to pay and collected the price at which the
sellers are willing to sell the mug. To test the empathy gap, the buyers of the coffee mug
were also asked to predict the price that the sellers would have to offer. 
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Result 

Prediction of the sellers and buyers were close to their own price proposed and
depended on their own evaluation of the mug. This leads to a conclusion that empathy
gap does exist since both parties were unable to evaluate the other party. When being
the weaker party, an encouragement of being more strategic occurs since the weaker
party fears that their outcome will be in threat. In fact, this leads to a decision in more
favor of the weaker party. 

General conclusion about the results 

Further conclusion can be made about empathy gap and power: the weaker party often
doesn’t realize that being in a weaker party can actually give them more power to
strategically think and make decision, leading to better outcomes. The weaker party has
no idea what they are capable of doing. They convince themselves that being more
powerful is often more advantageous. Whereas the powerful party lacks strategy and
leads to a poor outcome. Trial of experiments that held different combinations of the
ultimatum game was done. The trials lead to an ultimate conclusion that participants like
to be more powerful than to be powerless. Since the reasoning is not necessarily true due
to attribution bias of false consensus, the powerful ones didn’t abuse their power. Even
though an assumption of being powerful leads to power’s abuse, in reality it calls for more
pro-social behavior and responsibility. 

Influence of power on empathy gap 
In certain situations, one with the most power has the strongest influence. The influence is
so intense that people often fail to reason things before the situation has incurred. The
recipient of the powerful one (the weak one) experiences a discrepancy with situational
choices and their behavior. This keeps it consistent with egocentric empathy gap because
of the interpretation of the situation. The powerless one had higher allocations of social
responsibility when the offer has been made from the powerful one. The recipients of the
power often had different expectations from the powerful one, i.e.: more retaliatory power
and orders. However, since the powerful one lacked strategic advances, the behavior
contradicted with the expectations. Thus, the paradigm in expectations leads the concept
of power to influence empathy gap. 

Smokers and empathy gap 
George F. Loewenstein explored visceral factors related to addictions like smoking. The
factors have to do with drive states which are essential for living – for example,
sleepiness and hunger. Somehow, addiction is miscatagorized as an essential living drive
state due to a behavior disorder. From the findings emerged new discoveries about hot
and cold empathy gap and its important role in drug addictions, such as smoking. 

Cold to hot empathy gap in smokers 
A study done in year 2008 explored empathy gap within smokers. 

The experiment 

98 smokers, from the age of 18 to 40 who smoked at least 10 cigarettes per day for
their past 12 days and are not interested in quitting, were selected through paper
advertisements. For the experiments, smokers were asked to shun smoking for two days.
The participants started off from session one and then moved on to session two. 



1. Session One: In this session, smokers were asked to only imagine themselves in
pain. This was to encourage the participants to stimulate themselves with thoughts
irrelevant to smoking. This lead the experimenters to see if the participants were
at either hot or cold stage of empathy gap. After the experimenters discovered the
stage of the participants, experimenters did another experiment. The participants
in the cold state were categorized in the controlled cue and were asked to remove
a plastic cover of a tray after 20 seconds of the exposure of the plastic cover.
Underneath was a tape roll. The participants were asked to stare at the tape roll
and then were surveyed. The participants in the hot state were categorized in the
smoking cue. They were asked to do similar ritual of removing the plastic cover but
the only difference was underneath the plastic cover was a pack of cigarettes, a
lighter and an ashtray. The participants were asked to pick up a cigarette, light it
with the lighter and stare at it without smoking it and were later surveyed. Then
they (both controlled and smoker participants) are asked the minimum amount of
money needed to delay smoking. Both hot and cold staged participants are asked
to state the minimum price amount they need to delay smoking "right now". 

2. Session two: Then the participants were going through similar session as session
one. The only difference was that for the participants in the smoking cue were
asked to express their minimum price to delay smoking before and after removing
the plastic cover off the tray. The participants were also informed that there will be
a 50% chance that the compensation the participants expressed will be taken into
consideration for their real compensation given at the end of the study. In the end,
all participants were rewarded five dollars for their participation. 

The result of  experiment 

WATC or willingness to accept craving is a measurement based on the money that
participants received for previous smoking research. The Figure One shows a graph of the
results. The results indicate that the compensation demand increased from first session
to the second session for those in controlled cue and decreased for those in the hot cue.
Figure Two shows the change in amount stated by the participants to delay smoking. 

Influence of  empathy gap in smoking 

The cold cue participants under predicted their monetary compensation to delay smoking
whereas the hot cue participants over predicted their monetary compensation. This
shows the gap both groups in different stages of empathy. It can also lead to a prediction
that they will be misinformed about high risk situations. For example, many smokers in
parties will probably underestimate their consumption of smoking, however, the
consumption may be higher than predicted for the smoker. Those who would like to quit
smoking may find quitting easy, however during the time of quitting smoking, they might
find it incredibly difficult to control the urge to smoking. High craving situations will lead to
a higher chances for a person to smoke, where as those who are not in the state of
craving smoke will have no idea about how it is like to intensely crave smoking. 

Empathy gap and memory 
Hot-cold empathy gap is also dependent on the person’s memory of visceral experience.
As such, it is very common to underestimate visceral state due to restrictive memory. In
general, people are more likely to underestimate the effect of pain in a cold state as
compared to those in the hot state. 

The experiment 



Nordgren, van der Pligt and van Harreveld, assessed the impact of pain on the subjects
performance on a memory test. In the assessment process, participants were questioned
how pain and other factors affected their performance. 

The result of experiment 
The results revealed that those participants in the pain free or cold state undervalued the
impact of pain on their performance. Whereas, participants undergoing pain, accurately
measured the effect of pain on performance. 

See also 
Curse of knowledge 
Empathy gap and power 
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Endowment effect  

In behavioral economics, the endowment effect  (also known as divestiture
aversion) is the hypothesis that people ascribe more value to things merely because
they own them. This is illustrated by the observation that people will tend to pay more to
retain something they own than to obtain something owned by someone else—even when
there is no cause for attachment, or even if the item was only obtained minutes ago. 

Examples 
One of the most famous examples of the endowment effect in the literature is from a
study by Kahneman, Knetsch & Thaler (1990) where participants were given a mug and
then offered the chance to sell it or trade it for an equally priced alternative good (pens).
Kahneman et al. (1990) found that participants' willingness to accept compensation for
the mug (once their ownership of the mug had been established) was approximately twice
as high as their willingness to pay for it. 

Other examples of the endowment effect include work by Carmon and Ariely (2000) who
found that participants' hypothetical selling price (WTA) for NCAA final four tournament
tickets were 14 times higher than their hypothetical buying price (WTP). Also, work by
Hossain and List (Working Paper) discussed in the Economist (2010), showed that workers
worked harder to maintain ownership of a provisional awarded bonus than they did for a
bonus framed as a potential yet-to-be-awarded gain. In addition to these examples, the
endowment effect has been observed in a wide range of different populations using
different goods (see Hoffman and Spitzer,1993 for a review ) including children (Harbaugh
et al., 2001) great apes (Kanngiesser, Santos, Hood, Call, 2011), and new world monkeys
(Lakshminaryanan, Chen & Santos, 2008). 

Background 
Psychologists first noted the difference between consumers' WTP and WTA as early as the
1960s (Coombs, Bezembinder and Goode, 1967, Slovic and Lichtenstein, 1968). The term
endowment effect however was first explicitly coined by the economist Richard Thaler
(1980) in reference to the under-weighting of opportunity costs as well as the inertia
introduced into a consumer's choice processes when goods included in their endowment
become more highly valued than goods that are not. In the years that followed, extensive
investigations into the endowment effect have been conducted producing a wealth of
interesting empirical and theoretical findings (Hoffman and Spitzer, 1993 for a review). 

Theoretical explanations 
Loss aversion 
The endowment effect due to the fact that once you own the item, forgoing it feels like a
loss, and humans are loss-averse.[  citation needed ] The endowment effect contradicts the
Coase theorem, and was described as inconsistent with standard economic theory which
asserts that a person's willingness to pay (WTP) for a good should be equal to their
willingness to accept (WTA) compensation to be deprived of the good, a hypothesis which
underlies consumer theory and indifference curves. 

Reference-dependent accounts 



According to reference-dependent theories, consumers first evaluate the potential
change in question as either being a gain or a loss. In line with prospect theory (Tversky
and Kahneman, 1979), changes that are framed as losses are weighed more heavily than
are the changes framed as gains. Thus an individual owning "A" amount of a good, asked
how much he/she would be willing to pay to acquire "B', would be willing to pay a value
that is lower than the value that he/she would be willing to accept to sell (B-A) units; the
value function for perceived gains is not as steep as the value function for perceived
losses. 

Figure 1 presents this explanation in graphical form. An individual at point A, asked how
much he/she would be willing to accept (WTA) as compensation to sell X units and move
to point C, would demand greater compensation for that loss than he/she would be willing
to pay for an equivalent gain of X units to move him/her to point B. Thus the difference
between (B-A) and (C-A) would account for the endowment effect. In other words he/she
expects more money while selling; but wants to pay less while buying the same amount of
goods. 

 
Figure 1 : Prospect Theory and the Endowment Effect 

Neoclassical explanations 
Hanemann (1991), develops a neoclassical explanation for the endowment effect,
accounting for the effect without invoking prospect theory. 

Figure 2 presents this explanation in graphical form. In the figure, two indifference curves
for a particular good X and wealth are given. An individual asked how much he/she would
be willing to pay to move from A where he/she has X0 of good X to point B, where he/she
has the same wealth and X1 of good X, has his/her WTP represented by the vertical
distance between C and B since the individual is indifferent about being at A or C. On the
other hand, an individual asked to indicate how much he/she would be willing to accept to
move from B to A has his/her WTA represented by the vertical distance between A and D
as he/she is indifferent about either being at point B or D. Shogren et al. (1994) has
reported findings that lend support to Hanemann's hypothesis. 
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Figure 2 : Hanemann's Endowment Effect Explanation 

Connection-based theories 
Connection-based theories propose that subjective feelings are responsible for an
individual's reluctance to trade (i.e. the endowment effect). For example, receiving a mug
may induce a minimal attachment to that item which an individual may be averse to
breaking, resulting in an increase in the perceived value of that object. A real world
example of this would be an individual refusing to part with an old painting for any price
due to it having "sentimental value". Work by Morewedge, Shu, Gilbert and Wilson (2009)
provides some support for these theories, as does work by Maddux et al. (2010). Others
have argued that the short duration of ownership or highly prosaic items typically used in
endowment effect type studies is not sufficient to produce such a connection, conducting
research demonstrating support for those points (e.g. Liersch & Rottenstreich, Working
Paper). 

Evolutionary arguments 
Huck, Kirchsteiger & Oechssler (2005) have raised the hypothesis that natural selection
may favor individuals whose preferences embody an endowment effect given that it may
improve one's bargaining position in bilateral trades. Thus in a small tribal society with a
few alternative sellers (i.e. where the buyer may not have the option of moving to an
alternative seller), having a predisposition towards embodying the endowment effect may
be evolutionarily beneficial. This may be linked with findings (Shogren, et al., 1994) that
suggest the endowment effect is less strong when the relatively artificial sense of
scarcity induced in experimental settings is lessened. 

Criticisms 
Some economists have questioned the effect's existence. Hanemann (1991) noted that



Some economists have questioned the effect's existence. Hanemann (1991) noted that

economic theory only suggests that WTP and WTA should be equal for goods which are
close substitutes, so observed differences in these measures for goods such as
environmental resources and personal health can be explained without reference to an
endowment effect. Shogren, et al. (1994) noted that the experimental technique used by
Kahneman and Thaler (1990) to demonstrate the endowment effect created a situation of
artificial scarcity. They performed a more robust experiment with the same goods used by
Kahneman and Thaler (chocolate bars and mugs) and found little evidence of the
endowment effect. Others have argued that the use of hypothetical questions and
experiments involving small amounts of money tells us little about actual behavior (e.g.
Hoffman and Spitzer, 1993, p. 69, n. 23 ) with some research supporting these points (e.g.
Kahneman, Knetsch and Thaler, 1990, Harless, 1989) and others not (e.g. Knez, Smith and
Williams, 1985) 

Implications 
Herbert Hovenkamp (1991) has argued that the presence of an endowment effect has
significant implications for law and economics, particularly in regard to welfare economics.
He argues that the presence of an endowment effect indicates that a person has no
indifference curve (see however Hanemann, 1991) rendering the neoclassical tools of
welfare analysis useless, concluding that courts should instead use WTA as a measure of
value. Fischler (1995) however, raises the counterpoint that using WTA as a measure of
value would deter the development of a nation's infrastructure and economic growth. 

The endowment effect has also been raised as a possible explanation for the lack of
demand for reverse mortgage opportunities in the United States (contracts in which a
home owner sells back his property to the bank in exchange for an annuity) (Huck,
Kirchsteiger & Oechssler, 2005). 

See also 
Behavioral economics 
List of cognitive biases 
Sunk costs 
Transaction cost 
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Experimenter's bias 

In experimental science, experimenter's bias, also known as research bias, is a
subjective bias towards a result expected by the human experimenter. For example, it
occurs when scientists unconsciously affect subjects in experiments. 

Observer-expectancy effect 
The experimenter may introduce cognitive bias into a study in several ways. In what is
called the observer-expectancy effect, the experimenter may subtly communicate their
expectations for the outcome of the study to the participants, causing them to alter their
behavior to conform to those expectations. 

Clever Hans (in German, der Kluge Hans) was an Orlov Trotter horse that was claimed to
have been able to perform arithmetic. As a result of the large amount of public interest in
Clever Hans, Philosopher and psychologist Carl Stumpf investigated von Osten's scientific
claims. 

Using a substantial number of trials, Pfungst found that the horse could get the correct
answer even if von Osten himself did not ask the questions, ruling out the possibility of
fraud. However, the horse got the right answer only when the questioner knew what the
answer was, and the horse could see the questioner. He observed that when von Osten
knew the answers to the questions, Hans got 89 percent of the answers correct, but when
von Osten did not know the answers to the questions, Hans only answered six percent of
the questions correctly. 

Pfungst then proceeded to examine the behaviour of the questioner in detail, and showed
that as the horse's taps approached the right answer, the questioner's posture and facial
expression changed in ways that were consistent with an increase in tension, which was
released when the horse made the final, correct tap. This provided a cue that the horse
could use to tell it to stop tapping. 

Evidence for the experimenter's bias has also been found among tests on humans. Two
essentially alike groups were given the same task. This consisted of rating portrait
pictures of people and estimating how successful they were on a scale of -10 to 10.
However, in group a) the experimenters were told they could expect positive ratings.
Conversely, in group b) the experimenters were told they could expect negative ratings.
Group a) gave a much more optimistic appraisal than group b). According to those who
instigated the experiment, it is explained by the fact that the researchers were giving
subtle cues in the same manner von Osten had given his horse. 

Seven stages 
In a review of biases in clinical studies, states that biases can occur in any one of seven
stages of research: 

1. in reading-up on the field, 
2. in specifying and selecting the study sample, 
3. in executing the experimental manoeuvre (or exposure), 
4. in measuring exposures and outcomes, 
5. in analyzing the data, 
6. in interpreting the analysis, and 
7. in publishing the results. 
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The inability of a human being to be objective is the ultimate source of this bias. It occurs
more often in sociological and medical sciences, where double blind techniques are often
employed to combat the bias. But experimenter's bias can also be found in some physical
sciences, for instance, where the experimenter rounds off measurements. 

Classification of experimenter's biases 
Modern electronic or computerized data acquisition techniques have greatly reduced the
likelihood of such bias, but it can still be introduced by a poorly designed analysis
technique. Experimenter's bias was not well recognized until the 1950s and 60's, and then
it was primarily in medical experiments and studies. Sackett (1979) catalogued 56 biases
that can arise in sampling and measurement in clinical research, among the above-stated
first six stages of research. These are as follows: 

1. In reading-up the field 
1. the biases of rhetoric 
2. the all's well literature bias 
3. one-sided reference bias 
4. positive results bias 
5. hot stuff bias 

2. In specifying and selecting the study sample 
1. popularity bias 
2. centripetal bias 
3. referral filter bias 
4. diagnostic access bias 
5. diagnostic suspicion bias 
6. unmasking (detection signal) bias 
7. mimicry bias 
8. previous opinion bias 
9. wrong sample size bias 

10. admission rate (Berkson) bias 
11. prevalence-incidence (Neyman) bias 
12. diagnostic vogue bias 
13. diagnostic purity bias 
14. procedure selection bias 
15. missing clinical data bias 
16. non-contemporaneous control bias 
17. starting time bias 
18. unacceptable disease bias 
19. migrator bias 
20. membership bias 
21. non-respondent bias 
22. volunteer bias 

3. In executing the experimental manoeuvre (or exposure) 
1. contamination bias 
2. withdrawal bias 
3. compliance bias 
4. therapeutic personality bias 
5. bogus control bias 

4. In measuring exposures and outcomes 
1. insensitive measure bias 
2. underlying cause bias (rumination bias) 
3. end-digit preference bias 



4. apprehension bias 
5. unacceptability bias 
6. obsequiousness bias 
7. expectation bias 
8. substitution game 
9. family information bias 

10. exposure suspicion bias 
11. recall bias 
12. attention bias 
13. instrument bias 

5. In analyzing the data 
1. post-hoc significance bias 
2. data dredging bias (looking for the pony) 
3. scale degradation bias 
4. tidying-up bias 
5. repeated peeks bias 

6. In interpreting the analysis 

1. mistaken identity bias 
2. cognitive dissonance bias 
3. magnitude bias 
4. significance bias 
5. correlation bias 
6. under-exhaustion bias 

The effects of bias on experiments in the physical sciences have not always been fully
recognized. 

Prevention 
In principle, if a measurement has a resolution of , then if the experimenter averages 

independent measurements the average will have a resolution of  (this is the
central limit theorem of statistics). This is an important experimental technique used to
reduce the impact of randomness on an experiment's outcome. This requires that the
measurements be statistically independent; there are several reasons why they may not
be. If independence is not satisfied, then the average may not actually be a better
statistic but may merely reflect the correlations among the individual measurements and
their non-independent nature. 

The most common cause of non-independence is systematic errors (errors affecting all
measurements equally, causing the different measurements to be highly correlated, so
the average is no better than any single measurement). Experimenter bias is another
potential cause of non-independence. 

In medical sciences 
The complexity of living systems and the ethical impossibility of performing fully controlled
experiments with certain species of animals and humans provide a rich, and difficult to
control, source of experimental bias. The scientific knowledge about the phenomenon
under study, and the systematic elimination of probable causes of bias, by detecting
confounding factors, is the only way to isolate true cause-effect relationships. It is also in
epidemiology that experimenter bias has been better studied than in other sciences. 



A number of studies into Spiritual Healing illustrate how the design of the study can
introduce experimenter bias into the results. A comparison of two studies illustrates that
subtle differences in the design of the tests can adversely affect the results of one. The
difference was due to the intended result: a positive or negative outcome rather than
positive or neutral. 

A 1995 paper by Hodges & Scofield of spiritual healing used the growth rate of cress
seeds as their independent variable in order to eliminate a placebo response or
participant bias. The study reported positive results as the test results for each sample
were consistent  with the healers intention that healing should or should not occur.
However the healer involved in the experiment was a personal acquaintance of the study
authors raising the distinct possibility of experimenter bias. A randomized clinical trial,
published in 2001, investigated the efficacy of spiritual healing (both at a distance and
face-to-face) on the treatment of chronic pain in 120 patients. Healers were observed by
"simulated healers" who then mimicked the healers movements on a control group while
silently counting backwards in fives - a neutral rather than should not heal intention. The
study found a decrease in pain in all patient groups but "no statistically significant
differences between healing and control groups ... it was concluded that a specific
effect of face-to-face or distant healing on chronic pain could not be demonstrated." 

In physical sciences 
If the signal being measured is actually smaller than the rounding error and the data are
over-averaged, a positive result for the measurement can be found in the data where
none exists (i.e. a more precise experimental apparatus would conclusively show no such
signal). If an experiment is searching for a sidereal variation of some measurement, and if
the measurement is rounded-off by a human who knows the sidereal time of the
measurement, and if hundreds of measurements are averaged to extract a "signal" which
is smaller than the apparatus' actual resolution, then it should be clear that this "signal"
can come from the non-random round-off, and not from the apparatus itself. In such cases
a single-blind experimental protocol is required; if the human observer does not know the
sidereal time of the measurements, then even though the round-off is non-random it
cannot introduce a spurious sidereal variation. 

In forensic sciences 
Observer effects are rooted in the universal human tendency to interpret data in a
manner consistent with one’s expectations. This tendency is particularly likely to distort
the results of a scientific test when the underlying data are ambiguous and the scientist is
exposed to domain-irrelevant information that engages emotions or desires. Despite
impressions to the contrary, forensic DNA analysts often must resolve ambiguities,
particularly when interpreting difficult evidence samples such as those that contain
mixtures of DNA from two or more individuals, degraded or inhibited DNA, or limited
quantities of DNA template. The full potential of forensic DNA testing can only be realized
if observer effects are minimized. 

In social science 
After the data are collected, bias may be introduced during data interpretation and
analysis. For example, in deciding which variables to control in analysis, social scientists
often face a trade-off between omitted-variable bias and post-treatment bias. 

See also 



Bias 
Publication bias 
Confirmation bias 
List of cognitive biases 
Systematic bias 
Funding bias 
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Functional fixedness 

Functional fixedness is a cognitive bias that limits a person to using an object only in
the way it is traditionally used. The concept of functional fixedness originated in Gestalt
Psychology, a movement in psychology that emphasizes holistic processing. Karl Duncker
defined functional fixedness as being a "mental block against using an object in a new
way that is required to solve a problem." (Duncker, 1945) This "block" limits the ability of
an individual to use components given to them to complete a task, as they cannot move
past the original purpose of those components. For example, if someone needs a
paperweight, but they only have a hammer, they may not see how the hammer can be
used as a paperweight. This inability to see a hammer's use as anything other than for
pounding nails, is functional fixedness. The person couldn't think to use the hammer in a
way other than in its conventional function. 

When tested, 5-year-old children show no signs of functional fixedness. It has been argued
that this is because at age 5, any goal to be achieved with an object is equivalent to any
other goal. However, by age 7, children have acquired the tendency to treat the originally
intended purpose of an object as special (German & Defeyter, 2000). 

Examples in Research 
Experimental paradigms typically involve solving problems in novel situations in which the
subject has the use of a familiar object in an unfamiliar context. The object may be familiar
from the subject’s past experience or from previous tasks within an experiment. 

Candle Box 
Main article: The Candle Problem 



 
Candle box problem diagram 

In a classic experiment demonstrating functional fixedness, Duncker (1945) gave
participants a candle, a box of thumbtacks, and a book of matches, and asked them to
attach the candle to the wall so that it did not drip onto the table below. Duncker found
that participants tried to attach the candle directly to the wall with the tacks, or to glue it
to the wall by melting it. Very few of them thought of using the inside of the box as a
candle-holder and tacking this to the wall. In Duncker’s terms the participants were
“fixated” on the box’s normal function of holding thumbtacks and could not re-
conceptualize it in a manner that allowed them to solve the problem. For instance,
participants presented with an empty tack box were two times more likely to solve the
problem than those presented with the tack box used as a container (Adamson 1952). 

More recently, Michael C. Frank and Michael Ramscar gave a written version of the
candlebox problem to undergraduates at Stanford. When the problem was given with
identical instructions to those in the original experiment, 23% of students were able to
solve the problem. For another group of students, the noun phrases such as "book of
matches" were underlined, and for a third group the nouns (e.g., "box") were underlined.
For these two groups, 55% and 47% were able to solve the problem effectively. In a
follow-up experiment, all the nouns except "box" were underlined and similar results were
produced. The authors concluded that students' performance was contingent on their
representation of the lexical concept "box" rather than instructional manipulations. The
ability to overcome functional fixedness was contingent on having a flexible
representation of the word box which allows students to see that the box can be used
when attaching a candle to a wall. 



When Adamson (1952) replicated Duncker's box experiment, Adamson split participants
into 2 experimental groups: preutilization and no preutilization. In this experiment, when
there is preutilization, meaning when objects are presented to participants in a traditional
manner (materials are in the box, thus using the box as a container), participants are less
likely to consider the box for any other use, whereas with no preutilization (when boxes
are presented empty), participants are more likely to think of other uses for the box. 

Two-cord problem 
Birch and Rabinowitz (1951) adapted the two-cord problem from Maier (1930, 1931),
where subjects would be given 2 cords hanging from the ceiling, and 2 heavy objects in
the room. They are told they must connect the cords, but they are just far enough apart
that one cannot reach the other easily. The solution was to tie one of the heavy objects to
a cord and be a weight, and swing the cord as a pendulum, catch the rope as it swings
while holding on to the other rope, and then tie them together. The participants are split
into 3 groups: Group R, which completes a pretask of completing an electrical circuit by
using a relay, Group S, which completes the circuit with a switch, and Group C which is the
control group given no pretest experience. Group R participants were more likely to use
the switch as the weight, and Group S were more likely to use the relay. Both groups did
so because their previous experience led them to use the objects a certain way, and
functional fixedness did not allow them to see the objects as being used for another
purpose. 

Barometer question 
Main article: Barometer question 

The barometer question is an example of an incorrectly designed examination question
demonstrating functional fixedness that causes a moral dilemma for the examinator. In its
classic form, popularized by American test designer professor Alexander Calandra (1911–
2006), the question asked the student to "show how it is possible to determine the height
of a tall building with the aid of a barometer?" The examinator was confident that there
was one, and only one, correct answer. Contrary to the examinator's expectations, the
student responded with a series of completely different answers. These answers were
also correct, yet none of them proved the student's competence in the specific academic
field being tested. 

Calandra presented the incident as a real-life, first-person experience that occurred
during the Sputnik crisis. Calandra's essay, Angels on a Pin, was published in 1959 in Pride,
a magazine of American College Public Relations Association. It was reprinted in Current
Science in 1964, in Saturday Review in 1968 and included in the 1969 edition of Calandra's
The Teaching of Elementary Science and Mathematics. In the same 1969 Calandra's essay
became a subject of an academic discussion. It was frequently reprinted since 1970,
making its way into books on subjects ranging from teaching, writing skills, workplace
counseling and investment in real estate to chemical industry,computer programming and
integrated circuit design. 

Current Conceptual Relevance 
Is functional fixedness universal? 
Researchers have investigated whether functional fixedness is affected by culture. 

In a recent study, preliminary evidence supporting the universality of functional fixedness



In a recent study, preliminary evidence supporting the universality of functional fixedness

was found (German & Barret, 2005). The study’s purpose was to test if individuals from
non-industrialized societies, specifically with low exposure to “high-tech” artifacts,
demonstrated functional fixedness. The study tested the Shuar, hunter-horticulturalists of
the Amazon region of Ecuador, and compared them to a control group from an industrial
culture. 

The Shuar community had only been exposed to a limited amount of industrialized
artifacts, such as machete, axes, cooking pots, nails, shotguns, and fishhooks, all
considered “low-tech”. Two tasks were assessed to participants for the study: the box
task, where participants had to build a tower to help a character from a fictional storyline
to reach another character with a limited set of varied materials; the spoon task, where
participants were also given a problem to solve based on a fictional story of a rabbit that
had to cross a river (materials were used to represent settings) and they were given
varied materials including a spoon. In the box-task, participants were slower to select the
materials than participants in control conditions, but no difference in time to solve the
problem was seen. In the spoon task, participants were slower in selection and
completion of task. Results showed that Individuals from non-industrial (“technologically
sparse cultures”) were susceptible to functional fixedness. They were faster to use
artifacts without priming than when design function was explained to them. This occurred
even though participants were less exposed to industrialized manufactured artifacts, and
that the few artifacts they currently use were used in multiple ways regardless of their
design. (German & Barret, 2005) 

Following the Wrong Footsteps: Fixation Effects of Pictorial
Examples in a Design Problem-Solving Task 
Investigators examined in two experiments "whether the inclusion of examples with
inappropriate elements, in addition to the instructions for a design problem, would
produce fixation effects in students naive to design tasks" (Chrysikou & Weisberg, 2005).
They examined the inclusion of examples of inappropriate elements, by explicitly depicting
problematic aspects of the problem presented to the students through example designs.
They tested non-expert participants on three problem conditions: with standard
instruction, fixated (with inclusion of problematic design), and defixated (inclusion of
problematic design accompanied with helpful methods). They were able to support their
hypothesis by finding that a) problematic design examples produce significant fixation
effects, and b) fixation effects can be diminished with the use of defixating instructions. 

Following is one examples of the three problems used in experiment to understand more
thoroughly the procedure of study. In "The Disposable Spill-Proof Coffee Cup Problem",
adapted from Janson & Smith, 1991, participants were asked to construct as many
designs as possible for an inexpensive, disposable, spill-proof coffee cup. Standard
Condition participants were presented only with instructions. In the fixated condition,
participants were presented with instructions, the design presented below, and problems
they should be aware of. Finally, in the defixated condition, participants were presented
the same as other conditions in addition to suggestions of design elements they should
avoid using. The other two problems included building a bike rack, and designing a
container for cream cheese. 

Techniques to Avoid Functional Fixedness 
Overcoming Functional Fixedness in Science Classrooms with
Analogical Transfer 



Based on the assumption that students are functionally fixed, a study on analogical
transfer in the science classroom shed light on significant data that could provide an
overcoming technique for functional fixedness. The findings support the fact that students
show positive transfer (performance) on problem solving after being presented with
analogies of certain structure and format (Solomon, 1994). The present study expanded
Duncker’s experiments from 1945, by trying to demonstrate that when students were "…
presented with a single analogy formatted as a problem, rather than as a story narrative,
they would orient the task of problem-solving and facilitate positive transfer" (Solomon,
1994). A total of 266 freshmen students from a high school science class participated in
the study. The experiment was a 2x2 design where conditions: "task contexts" (type and
format) vs. "prior knowledge" (specific vs. general) were attested. Students were
classified into 5 different groups, where 4 were according to their prior science
knowledge (ranging from specific to general), and 1 served as a control group (no analog
presentation). The 4 different groups were then classified into "analog type and analog
format" conditions, structural or surface types and problem or surface formats.
Inconclusive evidence was found for positive analogical transfer based on prior
knowledge, however groups did demonstrate variability. The problem format and the
structural type of analog presentation showed the highest positive transference to
problem solving. The researcher suggested then, that a well-thought and planned analogy
relevant in format and type to the problem-solving task to be completed can be helpful
for students to overcome functional fixedness. This study not only brought new knowledge
about the human mind at work but also provides important tools for educational purposes
and possible changes that teachers can apply as aids to lesson plans (Solomon, 1994). 

Uncommitting 
One study suggests that functional fixedness can be combated by design decisions from
functionally fixed designs so that the essence of the design is kept (Latour, 1994). This
helps the subjects who have created functionally fixed designs understand how to go
about solving general problems of this type, rather than using the fixed solution for a
specific problem. Latour performed an experiment researching this by having software
engineers analyze a fairly standard bit of code, the quicksort algorithm, and use it to
create a partitioning function. Part of the quicksort algorithm involves partitioning a list
into subsets so it can be sorted, the experimenters wanted to use the code from within
the algorithm to just do the partitioning. To do this they abstracted each block of code in
the function, discerning the purpose of it, and deciding if it is needed for the partitioning
algorithm. This abstracting allowed them to reuse the code from the quicksort algorithm,
to create a working partition algorithm without having to design it from scratch (Latour,
1994). 

Overcoming Prototypes 
A comprehensive study exploring several classical functional fixedness experiments
showed an overlying theme of overcoming prototypes. Those that were successful at
completing the tasks had the ability to look beyond the prototype, or the original intention
for the item in use. Conversely, those that could not create a successful finished product
could not move beyond the original use of the item. It also seemed to be the case for
functional fixedness categorization studies as well. Reorganization into categories of
seemingly unrelated items was easier for those that could look beyond intended function.
Therefore, there is a need to overcome the prototype in order to avoid functional
fixedness. Carnevale suggests analyzing the object and mentally break it down into its
components. After that is completed, it is essential to explore the possible functions of
those parts. In doing so, an individual may familiarize themselves with new ways to use
the items that are available to them at the givens. Individuals are therefore thinking



the items that are available to them at the givens. Individuals are therefore thinking

creatively and overcoming the prototypes that limit their ability to successfully complete
the functional fixedness problem (Carnevale, 1998). 

The Generic Parts Technique 
For each object, you need to decouple its function from its form. McCaffrey (2012) shows
a highly effective technique for doing so. As you break an object into its parts, ask
yourself two questions. "Can I subdivide the current part further?" If yes, do so. "Does my
current description imply a use?" If yes, create a more generic description involving its
shape and material. For example, initially I divide a candle into its parts: wick and wax. The
word 'wick' implies a use: burning to emit light. So, describe it more generically as a string.
This brings to mind using the wick to tie things together (once I extract it from the wax).
Since 'string' implies a use, I describe it more generically: interwoven fibrous strands. This
brings to mind that I could use the wick to make a wig for my hamster. Since "interwoven
fibrous strands" does not imply a use, I can stop working on wick and start working on
wax. People trained in this technique solved 67% more problems that suffered from
functional fixedness than a control group. This techniques systematically strips away all
the layers of associated uses from an object and its parts. 
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Framing effect (psychology) 

Framing effect  is an example of cognitive bias, in which people react differently to a
particular choice depending on whether it is presented as a loss or as a gain. People tend
to avoid risk when a positive frame is presented but seek risks when a negative frame is
presented. Gain and loss are defined in the scenario as descriptions of outcomes (e.g.
lives lost or saved, disease patients treated and not treated, lives saved and lost during
accidents, etc.). 

Prospect theory shows that a loss is more significant than the equivalent gain, that a sure
gain (certainty effect and pseudocertainty effect) is favored over a probabilistic gain, and
that a probabilistic loss is preferred to a definite loss. One of the dangers of framing
effects is that people are often provided with options within the context of only one of the
two frames. 

The concept helps to develop an understanding of frame analysis within social
movements, and also in the formation of political opinion where spin plays a large role in
political opinion polls that are framed to encourage a response beneficial to the
organization that has commissioned the poll. It has been suggested that the use of the
technique is discrediting political polls themselves. The effect reduces, or even eliminates,
if ample, credible information is provided to people. 

Research 
Amos Tversky and Daniel Kahneman explored how different phrasing affected
participants' responses to a choice in a hypothetical life and death situation in 1981. 

Participants were asked to choose between two treatments for 600 people affected by a
deadly disease. Treatment A was predicted to result in 400 deaths, whereas treatment B
had a 33% chance that no one would die but a 66% chance that everyone would die. This
choice was then presented to participants either with positive framing, i.e. how many
people would live, or with negative framing, i.e. how many people would die. 

Framing Treatment A Treatment B
Positive "Saves 200 lives" "A 33% chance of saving all 600 people, 66%

possibility of saving no one."
Negative "400 people will die""A 33% chance that no people will die, 66%

probability that all 600 will die."

Treatment A was chosen by 72% of participants when it was presented with positive
framing ("saves 200 lives") dropping to only 22% when the same choice was presented
with negative framing ("400 people will die"). 

This effect has been shown in other contexts: 

93% of PhD students registered early when a penalty fee for late registration was
emphasized, with only 67% doing so when this was presented as a discount for
earlier registration. 
62% of people disagreed with allowing "public condemnation of democracy", but
only 46% of people agreed that it was right to "forbid public condemnation of
democracy". 
More people will support an economic policy if the employment rate is emphasised
than when the associated unemployment rates is highlighted. 
It has been argued that pretrial detention may increase a defendant's willingness
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It has been argued that pretrial detention may increase a defendant's willingness

to accept a plea bargain, since imprisonment, rather than freedom, will be his
baseline, and pleading guilty will be viewed as an event that will cause his earlier
release rather than as an event that will put him in prison. 

Developmental factors 
The framing effect has consistently proven to be one of the strongest biases in decision
making. In general, susceptibility to framing effects increases with age. Age difference
factors are particularly important when considering health care and financial decisions.
However, the framing effect seems to disappear when encountering it in a second
language. 

Childhood and adolescence 
Framing effects in decision-making become stronger as children age. This is partially
because qualitative reasoning increases with age. While preschoolers are more likely to
make decisions based on quantitative properties, such as probability of an outcome,
elementary schoolers and adolescents become progressively more likely to reason
qualitatively, opting for a sure option in a gain frame and a risky option in a loss frame
regardless of probabilities. The increase in qualitative thinking is related to an increase in
“gist based” thinking that occurs over a lifetime. 

However, qualitative reasoning, and thus susceptibility to framing effects, is still not as
strong in adolescents as in adults, and adolescents are more likely than adults to choose
the risky option under both the gain and loss frames of a given scenario. One explanation
for adolescent tendencies toward risky choices is that they lack real-world experience
with negative consequences, and thus over-rely on conscious evaluation of risks and
benefits, focusing on specific information and details or quantitative analysis. This reduces
influence of framing effects and leads to greater consistency across frames of a given
scenario. Children between the ages of 10-12 are more likely to take risks and show
framing effects, while younger children only considered the quantitative differences
between the two options presented. 

Young adulthood 
Younger adults are more likely than older adults to be enticed by risk-taking when
presented with loss frame trials. 

In multiple studies of undergraduate students, researchers have found that students are
more likely to prefer options framed positively. For example, they are more likely to enjoy
meat labeled 75% lean meat as opposed to 25% fat, or use condoms advertised as
being 95% effective as opposed to having a 5% risk of failure. 

Young adults are especially susceptible to framing effects when presented with an ill-
defined problem in which there is no correct answer and individuals must arbitrarily
determine what information they consider relevant. For example, undergraduate students
are more willing to purchase an item such as a movie ticket after losing an amount
equivalent to the item’s cost than after losing the item itself. 

Older adulthood 
The framing effect is greater in older adults than in younger adults or adolescents. This
may be a result of enhanced negativity bias, though some sources claim that the
negativity bias actually decreases with age. Another possible cause is that older adults
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negativity bias actually decreases with age. Another possible cause is that older adults

have fewer cognitive resources available to them and are more likely to default to less
cognitively demanding strategies when faced with a decision. They tend to rely on easily
accessible information, or frames, regardless of whether that information is relevant to
making the decision in question. Several studies have shown that younger adults will make
less biased decisions than older adults because they base their choices on
interpretations of patterns of events and can better employ decision making strategies
that require cognitive resources like working-memory skills. Older adults, on the other
hand, make choices based on immediate reactions to gains and losses. 

Older adults' lack of cognitive resources, such as flexibility in decision making strategies,
may cause older adults to be influenced by emotional frames more so than younger
adults or adolescents. In addition, as individuals age, they make decisions more quickly
than their younger counterparts. It is significant that, when prompted to do so, older
adults will often make a less biased decision with reevaluation of their original choice. 

The increase in framing effects among older adults has important implications, especially
in medical contexts. Older adults are influenced heavily by the inclusion or exclusion of
extraneous details, meaning they are likely to make serious medical decisions based on
how doctors frame the two options rather than the qualitative differences between the
options, causing older adults to inappropriately form their choices. 

When considering cancer treatments, framing can shift older adults’ focus from short- to
long-term survival under a negative and positive frame, respectively. When presented with
treatment descriptions described in positive, negative, or neutral terms, older adults are
significantly more likely to agree to a treatment when it is positively described than they
are to agree to the same treatment when it is described neutrally or negatively.
Additionally, framing often leads to inconsistency in choice: a change in description
qualities after an initial choice is made can cause older adults to revoke their initial
decision in favor of an alternative option. Older adults also remember positively framed
statements more accurately than negatively framed statements. This has been
demonstrated by evaluating older adults’ recall of statements in pamphlets about health
care issues. 

See also 
Choice architecture 
Overton window 
Prospect theory 
Status quo bias 
Thinking, Fast and Slow 
Fuzzy-trace theory 

References and sources 
Sources 

Clark, D (2009). Framing effects exposed. Pearson Education. 
Druckman, J. (2001a). "Evaluating framing effects". Journal of Economic Psychology
22: 96–101. doi:10.1016/S0167-4870(00)00032-5. 
Druckman, J. (2001b). "Using credible advice to overcome framing effects". Journal
of Law, Economics, and Organization 17: 62–82. doi:10.1093/jleo/17.1.62. 
Gächter, S.; Orzen, H.; Renner, E.; Stamer, C. (2009). "Are experimental economists
prone to framing effects? A natural field experiment". Journal of Economic Behavior

en.wikipedia.org-_w_index.php-d5e62884fd3c9c46ada84d4721149e10.xhtml
en.wikipedia.org-_w_index.php-3831d1d4e76a55afdcd0f892f9588743.xhtml
http://www.sciencedirect.com/science/article/pii/S0167487000000325
http://dx.doi.org/10.1016/S0167-4870%2800%2900032-5
http://dx.doi.org/10.1093/jleo/17.1.62
http://www.sciencedirect.com/science/article/pii/S0167268109000171
http://www.sciencedirect.com/science/article/pii/S0167268109000171


prone to framing effects? A natural field experiment". Journal of Economic Behavior

& Organization. doi:10.1016/j.jebo.2007.11.003. 
Plous, Scott (1993). The psychology of judgment and decision making. McGraw-Hill.
ISBN 978-0-07-050477-6. 
Tversky, Amos; Kahneman, Daniel (1981). "The Framing of decisions and the
psychology of choice". Science 211 (4481): 453–458. doi:10.1126/science.7455683.
PMID 7455683. 

Further reading 
Kühberger, Anton; Tanner, Carmen (2010). "Risky choice framing: Task versions and a
comparison of prospect theory and fuzzy-trace theory". Journal of Behavioral
Decision Making 23 (3): 314–329. doi:10.1002/bdm.656. 

http://www.sciencedirect.com/science/article/pii/S0167268109000171
http://dx.doi.org/10.1016/j.jebo.2007.11.003
http://dx.doi.org/10.1126/science.7455683
https://www.ncbi.nlm.nih.gov/pubmed/7455683
http://dx.doi.org/10.1002/bdm.656


Gambler's fallacy 

The gambler's fallacy, also known as the Monte Carlo fallacy or the fallacy of  the
maturity of  chances, is the mistaken belief that if something happens more frequently
than normal during some period, then it will happen less frequently in the future
(presumably as a means of balancing nature). In situations where what is being observed
is truly random (i.e. independent trials of a random process), this belief, though appealing
to the human mind, is false. This fallacy can arise in many practical situations although it is
most strongly associated with gambling where such mistakes are common among
players. 

The use of the term Monte Carlo fallacy originates from the most famous example of this
phenomenon, which occurred in a Monte Carlo Casino in 1913. 

An example: coin-tossing 

 
Simulation of coin tosses: Each frame, a coin is flipped which is red on one side and blue
on the other. The result of each flip is added as a colored dot in the corresponding
column. As the pie chart shows, the proportion of red versus blue approaches 50-50 (the
Law of Large Numbers). But the difference between red and blue does not systematically
decrease to zero. 

The gambler's fallacy can be illustrated by considering the repeated toss of a fair coin.
With a fair coin, the outcomes in different tosses are statistically independent and the
probability of getting heads on a single toss is exactly 1⁄2 (one in two). It follows that the
probability of getting two heads in two tosses is 1⁄4 (one in four) and the probability of
getting three heads in three tosses is 1⁄8 (one in eight). In general, if we let Ai be the event
that toss i of a fair coin comes up heads, then we have, 

. 

Now suppose that we have just tossed four heads in a row, so that if the next coin toss
were also to come up heads, it would complete a run of five successive heads. Since the
probability of a run of five successive heads is only 1⁄32 (one in thirty-two), a person
subject to the gambler's fallacy might believe that this next flip was less likely to be
heads than to be tails. However, this is not correct, and is a manifestation of the
gambler's fallacy; the event of 5 heads in a row and the event of "first 4 heads, then a
tails" are equally likely, each having probability 1⁄32 . Given that the first four rolls turn up



tails" are equally likely, each having probability 1⁄32 . Given that the first four rolls turn up

heads, the probability that the next toss is a head is in fact, 

. 

While a run of five heads is only 1⁄32 = 0.03125, it is only that before the coin is first tossed.
After the first four tosses the results are no longer unknown, so their probabilities are 1.
Reasoning that it is more likely that the next toss will be a tail than a head due to the
past tosses, that a run of luck in the past somehow influences the odds in the future, is
the fallacy. 

Explaining why the probability is 1/2 for a fair coin 
We can see from the above that, if one flips a fair coin 21 times, then the probability of 21
heads is 1 in 2,097,152. However, the probability of flipping a head after having already
flipped 20 heads in a row is simply 1⁄2 . This is an application of Bayes' theorem. 

This can also be seen without knowing that 20 heads have occurred for certain (without
applying of Bayes' theorem). Consider the following two probabilities, assuming a fair coin:

probability of 20 heads, then 1 tail = 0.520 × 0.5 = 0.521 
probability of 20 heads, then 1 head = 0.520 × 0.5 = 0.521 

The probability of getting 20 heads then 1 tail, and the probability of getting 20 heads
then another head are both 1 in 2,097,152. Therefore, it is equally likely to flip 21 heads
as it is to flip 20 heads and then 1 tail when flipping a fair coin 21 times. Furthermore,
these two probabilities are equally as likely as any other 21-flip combinations that can be
obtained (there are 2,097,152 total); all 21-flip combinations will have probabilities equal
to 0.521, or 1 in 2,097,152. From these observations, there is no reason to assume at any
point that a change of luck is warranted based on prior trials (flips), because every
outcome observed will always have been as likely as the other outcomes that were not
observed for that particular trial, given a fair coin. Therefore, just as Bayes' theorem
shows, the result of each trial comes down to the base probability of the fair coin: 1⁄2 . 

Other examples 
There is another way to emphasize the fallacy. As already mentioned, the fallacy is built on
the notion that previous failures indicate an increased probability of success on
subsequent attempts. This is, in fact, the inverse of what actually happens, even on a fair
chance of a successful event, given a set number of iterations. Assume a fair 16-sided die,
where a win is defined as rolling a 1. Assume a player is given 16 rolls to obtain at least
one win (1−Pr(rolling no 1's in 16 rolls)). The low winning odds are just to make the
change in probability more noticeable. The probability of having at least one win in the 16
rolls is: 

 

However, assume now that the first roll was a loss (93.75% chance of that, 15⁄16 ). The
player now only has 15 rolls left and, according to the fallacy, should have a higher chance
of winning since one loss has occurred. His chances of having at least one win are now: 



 

Simply by losing one toss the player's probability of winning dropped by 2 percentage
points. By the time this reaches 5 losses (11 rolls left), his probability of winning on one of
the remaining rolls will have dropped to ~50%. The player's odds for at least one win in
those 16 rolls has not increased given a series of losses; his odds have decreased
because he has fewer iterations left to win. In other words, the previous losses in no way
contribute to the odds of the remaining attempts, but there are fewer remaining attempts
to gain a win, which results in a lower probability of obtaining it. 

The player becomes more likely to lose in a set number of iterations as he fails to win,
and eventually his probability of winning will again equal the probability of winning a single
toss, when only one toss is left: 6.25% in this instance. 

Some lottery players will choose the same numbers every time, or intentionally change
their numbers, but both are equally likely to win any individual lottery draw. Copying the
numbers that won the previous lottery draw gives an equal probability, although a rational
gambler might attempt to predict other players' choices and then deliberately avoid
these numbers. Low numbers (below 31 and especially below 12) are popular because
people play birthdays as their so-called lucky numbers; hence a win in which these
numbers are over-represented is more likely to result in a shared payout. 

A joke told among mathematicians demonstrates the nature of the fallacy. When flying on
an aircraft, a man decides to always bring a bomb with him. "The chances of an aircraft
having a bomb on it are very small," he reasons, "and certainly the chances of having two
are almost none!" A similar example is in the book The World According to Garp when the
hero Garp decides to buy a house a moment after a small plane crashes into it, reasoning
that the chances of another plane hitting the house have just dropped to zero. 

Reverse fallacy 
The reversal is also a fallacy (not to be confused with the inverse gambler's fallacy) in
which a gambler may instead decide, after a consistent tendency towards tails, that tails
are more likely out of some mystical preconception that fate has thus far allowed for
consistent results of tails. Believing the odds to favor tails, the gambler sees no reason to
change to heads. Again, the fallacy is the belief that the "universe" somehow carries a
memory of past results which tend to favor or disfavor future outcomes. 

Caveats 
In most illustrations of the gambler's fallacy and the reversed gambler's fallacy, the trial
(e.g. flipping a coin) is assumed to be fair. In practice, this assumption may not hold. 

For example, if one flips a fair coin 21 times, then the probability of 21 heads is 1 in
2,097,152 (above). If the coin is fair, then the probability of the next flip being heads is
1/2. However, because the odds of flipping 21 heads in a row is so slim, it may well be
that the coin is somehow biased towards landing on heads, or that it is being controlled
by hidden magnets, or similar. In this case, the smart bet is "heads" because the Bayesian
inference from the empirical evidence — 21 "heads" in a row — suggests that the coin is
likely to be biased toward "heads", contradicting the general assumption that the coin is
fair. 



The opening scene of the play Rosencrantz and Guildenstern Are Dead by Tom Stoppard
discusses these issues as one man continually flips heads and the other considers various
possible explanations. 

Childbirth 
Instances of the gambler’s fallacy being applied to childbirth can be traced all the way
back to 1796, in Pierre-Simon Laplace’s A Philosophical Essay on Probabilities. Laplace
wrote of the ways in which men calculated their probability of having sons: "I have seen
men, ardently desirous of having a son, who could learn only with anxiety of the births of
boys in the month when they expected to become fathers. Imagining that the ratio of
these births to those of girls ought to be the same at the end of each month, they judged
that the boys already born would render more probable the births next of girls." In short,
the expectant fathers feared that if more sons were born in the surrounding community,
then they themselves would be more likely to have a daughter. 

Some expectant parents believe that, after having multiple children of the same sex, they
are "due" to have a child of the opposite sex. While the Trivers–Willard hypothesis predicts
that birth sex is dependent on living conditions (i.e. more male children are born in "good"
living conditions, while more female children are born in poorer living conditions), the
probability of having a child of either gender is still generally regarded as near 50%. 

Monte Carlo Casino 
The most famous example of the gambler’s fallacy occurred in a game of roulette at the
Monte Carlo Casino on August 18, 1913, when the ball fell in black 26 times in a row. This
was an extremely uncommon occurrence, although no more nor less common than any of
the other 67,108,863 sequences of 26 red or black. Gamblers lost millions of francs
betting against black, reasoning incorrectly that the streak was causing an "imbalance" in
the randomness of the wheel, and that it had to be followed by a long streak of red. 

Non-examples of the fallacy 
There are many scenarios where the gambler's fallacy might superficially seem to apply,
when it actually does not. When the probability of different events is not independent, the
probability of future events can change based on the outcome of past events (see
statistical permutation). Formally, the system is said to have memory. An example of this
is cards drawn without replacement. For example, if an ace is drawn from a deck and not
reinserted, the next draw is less likely to be an ace and more likely to be of another rank.
The odds for drawing another ace, assuming that it was the first card drawn and that
there are no jokers, have decreased from 4⁄52 (7.69%) to 3⁄51 (5.88%), while the odds for
each other rank have increased from 4⁄52 (7.69%) to 4⁄51 (7.84%). This type of effect is
what allows card counting systems to work (for example in the game of blackjack). 

The reversed gambler's fallacy may appear to apply in the story of Joseph Jagger, who
hired clerks to record the results of roulette wheels in Monte Carlo. He discovered that
one wheel favored nine numbers and won large sums of money until the casino started
rebalancing the roulette wheels daily. In this situation, the observation of the wheel's
behavior provided information about the physical properties of the wheel rather than its
"probability" in some abstract sense, a concept which is the basis of both the gambler's
fallacy and its reversal. Even a biased wheel's past results will not affect future results,
but the results can provide information about what sort of results the wheel tends to
produce. However, if it is known for certain that the wheel is completely fair, then past



produce. However, if it is known for certain that the wheel is completely fair, then past

results provide no information about future ones. 

The outcome of future events can be affected if external factors are allowed to change
the probability of the events (e.g., changes in the rules of a game affecting a sports
team's performance levels). Additionally, an inexperienced player's success may
decrease after opposing teams discover his weaknesses and exploit them. The player
must then attempt to compensate and randomize his strategy. Such analysis is part of
game theory. 

Non-example: unknown probability of event 
When the probabilities of repeated events are not known, outcomes may not be equally
probable. In the case of coin tossing, as a run of heads gets longer and longer, the
likelihood that the coin is biased towards heads increases. If one flips a coin 21 times in a
row and obtains 21 heads, one might rationally conclude a high probability of bias
towards heads, and hence conclude that future flips of this coin are also highly likely to be
heads. In fact, Bayesian inference can be used to show that when the long-run proportion
of different outcomes are unknown but exchangeable (meaning that the random process
from which they are generated may be biased but is equally likely to be biased in any
direction) and that previous observations demonstrate the likely direction of the bias,
such that the outcome which has occurred the most in the observed data is the most
likely to occur again. 

Psychology behind the fallacy 
Origins 
Gambler's fallacy arises out of a belief in the law of small numbers, or the erroneous
belief that small samples must be representative of the larger population. According to
the fallacy, "streaks" must eventually even out in order to be representative.Amos
Tversky and Daniel Kahneman first proposed that the gambler's fallacy is a cognitive bias
produced by a psychological heuristic called the representativeness heuristic, which
states that people evaluate the probability of a certain event by assessing how similar it
is to events they have experienced before, and how similar the events surrounding those
two processes are. According to this view, "after observing a long run of red on the
roulette wheel, for example, most people erroneously believe that black will result in a
more representative sequence than the occurrence of an additional red", so people
expect that a short run of random outcomes should share properties of a longer run,
specifically in that deviations from average should balance out. When people are asked to
make up a random-looking sequence of coin tosses, they tend to make sequences where
the proportion of heads to tails stays closer to 0.5 in any short segment than would be
predicted by chance (insensitivity to sample size); Kahneman and Tversky interpret this to
mean that people believe short sequences of random events should be representative of
longer ones. The representativeness heuristic is also cited behind the related
phenomenon of the clustering illusion, according to which people see streaks of random
events as being non-random when such streaks are actually much more likely to occur in
small samples than people expect. 

The gambler's fallacy can also be attributed to the mistaken belief that gambling (or even
chance itself) is a fair process that can correct itself in the event of streaks, otherwise
known as the just-world hypothesis. Other researchers believe that individuals with an
internal locus of control—i.e., people who believe that the gambling outcomes are the
result of their own skill—are more susceptible to the gambler's fallacy because they

en.wikipedia.org-_w_index.php-ee29467ef7cc2569b3abda9cf0773d4d.xhtml
en.wikipedia.org-_w_index.php-86a140d10f20fe27d2b4a2d9b8d1b10d.xhtml
en.wikipedia.org-_w_index.php-f2ae9c91bb48ec9cb3d715f6b4c441e4.xhtml
en.wikipedia.org-_w_index.php-c5d91a1cce8bc16bcbabc045a5c48cd0.xhtml


result of their own skill—are more susceptible to the gambler's fallacy because they

reject the idea that chance could overcome skill or talent. 

Variations of the gambler's fallacy 
Some researchers believe that there are actually two types of gambler's fallacy: Type I
and Type II. Type I is the "classic" gambler's fallacy, when individuals believe that a certain
outcome is "due" after a long streak of another outcome. Type II gambler's fallacy, as
defined by Gideon Keren and Charles Lewis, occurs when a gambler underestimates how
many observations are needed to detect a favorable outcome (such as watching a
roulette wheel for a length of time and then betting on the numbers that appear most
often). Detecting a bias that will lead to a favorable outcome takes an impractically large
amount of time and is very difficult, if not impossible, to do; therefore people fall prey to
the Type II gambler's fallacy. The two types are different in that Type I wrongly assumes
that gambling conditions are fair and perfect, while Type II assumes that the conditions
are biased, and that this bias can be detected after a certain amount of time. 

Another variety, known as the retrospective gambler's fallacy, occurs when individuals
judge that a seemingly rare event must come from a longer sequence than a more
common event does. For example, people believe that an imaginary sequence of die rolls
is more than three times as long when a set of three 6's is observed as opposed to when
there are only two 6's. This effect can be observed in isolated instances, or even
sequentially. A real world example is that when a teenager becomes pregnant after
having unprotected sex, people assume that she has been engaging in unprotected sex
for longer than someone who has been engaging in unprotected sex and is not pregnant. 

Relationship to hot-hand fallacy 
Another psychological perspective states that gambler's fallacy can be seen as the
counterpart to basketball's hot-hand fallacy, in which people tend to predict the same
outcome of the last event (positive recency)—that a high scorer will continue to score. In
gambler's fallacy, however, people predict the opposite outcome of the last event
(negative recency)—that, for example, since the roulette wheel has landed on black the
last six times, it is due to land on red the next. Ayton and Fischer have theorized that
people display positive recency for the hot-hand fallacy because the fallacy deals with
human performance, and that people do not believe that an inanimate object can become
"hot." Human performance is not perceived as "random," and people are more likely to
continue streaks when they believe that the process generating the results is nonrandom.
Usually, when a person exhibits the gambler's fallacy, they are more likely to exhibit the
hot-hand fallacy as well, suggesting that one construct is responsible for the two fallacies.

The difference between the two fallacies is also represented in economic decision-
making. A study by Huber, Kirchler, and Stockl (2010) examined how the hot hand and the
gambler's fallacy are exhibited in the financial market. The researchers gave their
participants a choice: they could either bet on the outcome of a series of coin tosses, use
an "expert" opinion to sway their decision, or choose a risk-free alternative instead for a
smaller financial reward. Participants turned to the "expert" opinion to make their decision
24% of the time based on their past experience of success, which exemplifies the hot-
hand. If the expert was correct, 78% of the participants chose the expert's opinion again,
as opposed to 57% doing so when the expert was wrong. The participants also exhibited
the gambler's fallacy, with their selection of either heads or tails decreasing after noticing
a streak of that outcome. This experiment helped bolster Ayton and Fischer's theory that
people put more faith in human performance than they do in seemingly random processes.

Neurophysiology 
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While the representativeness heuristic and other cognitive biases are the most commonly
cited cause of the gambler's fallacy, research suggests that there may be a neurological
component to it as well. Functional magnetic resonance imaging has revealed that, after
losing a bet or gamble ("riskloss"), the frontoparietal network of the brain is activated,
resulting in more risk-taking behavior. In contrast, there is decreased activity in the
amygdala, caudate, and ventral striatum after a riskloss. Activation in the amygdala is
negatively correlated with gambler's fallacy—the more activity exhibited in the amygdala,
the less likely an individual is to fall prey to the gambler's fallacy. These results suggest
that gambler's fallacy relies more on the prefrontal cortex (responsible for executive,
goal-directed processes) and less on the brain areas that control affective decision-
making. 

The desire to continue gambling or betting is controlled by the striatum, which supports a
choice-outcome contingency learning method. The striatum processes the errors in
prediction and the behavior changes accordingly. After a win, the positive behavior is
reinforced and after a loss, the behavior is conditioned to be avoided. In individuals
exhibiting the gambler's fallacy, this choice-outcome contingency method is impaired, and
they continue to make risks after a series of losses. 

Possible solutions 
The gambler's fallacy is a deep-seated cognitive bias and therefore very difficult to
eliminate. For the most part, educating individuals about the nature of randomness has
not proven effective in reducing or eliminating any manifestation of the gambler's fallacy.
Participants in an early study by Beach and Swensson (1967) were shown a shuffled deck
of index cards with shapes on them, and were told to guess which shape would come
next in a sequence. The experimental group of participants was informed about the nature
and existence of the gambler's fallacy, and were explicitly instructed not to rely on "run
dependency" to make their guesses. The control group was not given this information.
Even so, the response styles of the two groups were similar, indicating that the
experimental group still based their choices on the length of the run sequence. Clearly,
instructing individuals about randomness is not sufficient in lessening the gambler's fallacy.

It does appear, however, that an individual's susceptibility to the gambler's fallacy
decreases with age. Fischbein and Schnarch (1997) administered a questionnaire to five
groups: students in grades 5, 7, 9, 11, and college students specializing in teaching
mathematics. None of the participants had received any prior education regarding
probability. The question was, "Ronni flipped a coin three times and in all cases heads
came up. Ronni intends to flip the coin again. What is the chance of getting heads the
fourth time?" The results indicated that as the older the students got, the less likely they
were to answer with "smaller than the chance of getting tails", which would indicate a
negative recency effect. 35% of the 5th graders, 35% of the 7th graders, and 20% of the
9th graders exhibited the negative recency effect. Only 10% of the 11th graders
answered this way, however, and none of the college students did. Fischbein and Schnarch
therefore theorized that an individual's tendency to rely on the representativeness
heuristic and other cognitive biases can be overcome with age. 

Another possible solution that could be seen as more proactive comes from Roney and
Trick, Gestalt psychologists who suggest that the fallacy may be eliminated as a result of
grouping. When a future event (ex: a coin toss) is described as part of a sequence, no
matter how arbitrarily, a person will automatically consider the event as it relates to the
past events, resulting in the gambler's fallacy. When a person considers every event as
independent, however, the fallacy can be greatly reduced. 
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In their experiment, Roney and Trick told participants that they were betting on either two
blocks of six coin tosses, or on two blocks of seven coin tosses. The fourth, fifth, and sixth
tosses all had the same outcome, either three heads or three tails. The seventh toss was
grouped with either the end of one block, or the beginning of the next block. Participants
exhibited the strongest gambler's fallacy when the seventh trial was part of the first
block, directly after the sequence of three heads or tails. Additionally, the researchers
pointed out how insidious the fallacy can be—the participants that did not show the
gambler's fallacy showed less confidence in their bets and bet fewer times than the
participants who picked "with" the gambler's fallacy. However, when the seventh trial was
grouped with the second block (and was therefore perceived as not being part of a
streak), the gambler's fallacy did not occur. 

Roney and Trick argue that a solution to gambler's fallacy could be, instead of teaching
individuals about the nature of randomness, training people to treat each event as if it is
a beginning and not a continuation of previous events. This would prevent people from
gambling when they are losing in the vain hope that their chances of winning are due to
increase. 

See also 
Availability heuristic 
Gambler's conceit 
Gambler's ruin 
Inverse gambler's fallacy 
Hot hand fallacy 
Law of averages 
Martingale (betting system) 
Mean reversion (finance) 
Regression toward the mean 
Statistical regularity 
Ulam spiral 



Hard–easy effect  

The hard–easy effect  is a cognitive bias that occurs when, based on a specific level of
difficulty of a given task, subjective judgements do not accurately reflect the true difficulty
of that task. This manifests as a tendency to overestimate the probability of success in
difficult tasks, and to underestimate the probability of success in easy tasks. 

Example 
An experimental group was given a questionnaire. It consisted of two alternative general-
knowledge questions. Such as "Who was born first, Aristotle or Buddha?" or "Was the
zipper invented before or after 1920?". The subjects filled in the answers they believed to
be correct and rated how sure they were of them. The result shows that subjects tends to
be underconfident when it comes to questions designated by the experimenters to be
easy, and overconfident when it comes to questions designated by the experimenters to
be hard. 

See also 
Overconfidence effect 
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Hostile media effect  

The hostile media effect , originally deemed the hostile media phenomenon and
sometimes called hostile media perception, is a perceptual theory of mass
communication that refers to the finding that people with strong biases toward an issue
(partisans) perceive media coverage as biased against their opinions, regardless of the
reality. Proponents of the hostile media effect argue that this finding cannot be attributed
to the presence of bias in the news reports, since partisans from opposing sides of an
issue perceive the same coverage differently. The hostile media effect illustrates notions
of the active media audience, in demonstrating that audiences do not passively receive
media content but instead selectively interpret it in light of their own values and
predispositions. Despite journalists’ best intentions to report news in a fair and objective
way, partisans are motivated to see neutral content as harboring a hostile bias. The
phenomenon was first proposed and studied experimentally by Robert Vallone, Lee Ross
and Mark Lepper. 

Studies 
In 1982, the first major study of this phenomenon was undertaken; pro-Palestinian
students and pro-Israeli students at Stanford University were shown the same news
filmstrips pertaining to the then-recent Sabra and Shatila massacre of Palestinian
refugees by Christian Lebanese militia fighters abetted by the Israeli army in Beirut during
the Lebanese Civil War. On a number of objective measures, both sides found that these
identical news clips were slanted in favor of the other side. Pro-Israeli students reported
seeing more anti-Israel references and fewer favorable references to Israel in the news
report and pro-Palestinian students reported seeing more anti-Palestinian references, and
so on. Both sides said a neutral observer would have a more negative view of their side
from viewing the clips, and that the media would have excused the other side where it
blamed their side. 

Subsequent studies have found hostile media effects related to other political conflicts,
such as strife in Bosnia. and in U.S. presidential elections., as well as in other areas, such
as media coverage of the South Korean National Security Act, the 1997 United Parcel
Service Teamsters strike,genetically modified food, and sports. 

This effect is interesting to psychologists because it appears to be a reversal of the
otherwise pervasive effects of confirmation bias: in this area, people seem to pay more
attention to information that contradicts rather than supports their existing views. This is
an example of disconfirmation bias. 

An oft-cited forerunner to Vallone's et al. study was conducted by Albert Hastorf and
Hadley Cantril in 1954.Princeton and Dartmouth students were shown a filmstrip of a
controversial Princeton-Dartmouth football game. Asked to count the number of
infractions committed by both sides, students at both universities "saw" many more
infractions committed by the opposing side, in addition to making different generalizations
about the game. Hastorf and Cantril concluded that "there is no such 'thing' as a 'game'
existing 'out there' in its own right which people merely 'observe.' ... For the 'thing' simply
is not the same for different people whether the 'thing' is a football game, a presidential
candidate, Communism, or spinach." 

Explanations 
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Cognitive 
Three cognitive mechanisms for explaining the hostile media effect have been suggested: 

Selective recall refers to memory and retrieval. In instances of the hostile media
effect, partisans should tend to remember more of the disconfirming portions of a
message than the parts that support their position, in a variation of the negativity
effect. Vallone and his colleagues observed selective recall differing along partisan
lines even on simple, objective criteria such as the number of references to a given
subject. However, numerous studies have documented the hostile media effect
even when selective recall is positive rather than negative. 
Selective Perception refers to the process by which individuals perceive what
they want to in media messages while ignoring opposing viewpoints. In instances of
the hostile media effect, partisans have a heightened tendency to interpret
aspects of a message as unfavorable - or hostile - as opposed to categorizations
by non-partisans. In other words selective perception is a form of bias because we
interpret information in a way that is congruent with our existing values and beliefs. 
The different standards explanation or Motivated reasoning refers to the
validity of arguments. This is confirmation bias taken to the next level. It leads
people to confirm what they already believe, while ignoring contrary data. But it
also drives people to develop elaborate rationalizations to justify holding beliefs
that logic and evidence have shown to be wrong. Motivated reasoning responds
defensively to contrary evidence, actively discrediting such evidence or its source
without logical or evidentiary justification. It seems to be assumed by social
scientists that motivated reasoning is driven by a desire to avoid cognitive
dissonance. It suggests that reason partisans are so prone to see an unbiased
message in a hostile light is because of the strength of the favorable argument
they have built in their minds over time. Rather than seeing confirmation bias as an
opposite force of hostile media effect, the different standards explanation sees it
as a contributing force. As Vallone et al. noted in the seminal study: 

"Partisans who have consistently processed facts and arguments in light of their
preconceptions and prejudices […] are bound to believe that the
preponderance of reliable, pertinent evidence favors their viewpoint.
Accordingly, to the extent that the small sample of evidence and argument
featured in a media presentation seems unrepresentative of this larger
“population” of information, perceivers will charge bias in the presentation and
will be likely to infer hostility and bias on the part of those responsible for it." 

It is important to note that these criteria allow for specific measures beyond subjective
generalizations about the media coverage as a whole, such as what might be expressed
as "I thought that the news has been generally biased against this side of the issue." The
research suggests the hostile media effect is not just a difference of opinion but a
difference of perception (selective perception). 

Source Factors 
Characteristics of the message source may also influence the hostile media effect. A
source perceived to be friendly to the partisan (usually because of agreeable ideology or
geographic proximity to the group) is less likely to invoke the hostile media effect than a
source that is disagreeable or geographically detached. In numerous studies, Albert C.
Gunther and his associates have suggested that the ability of mass media to reach a
large audience is what triggers the hostile media effect. Consistently, they found that a
message appearing to originate from a newspaper was perceived as hostile by partisans,
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message appearing to originate from a newspaper was perceived as hostile by partisans,

while an identical message appearing in a student essay was perceived as unbiased, or
even favorable toward the partisan cause. 

Partisanship 
All of these explanatory mechanisms are influenced by partisanship. From the first studies,
the hostile media effect has required an audience of partisans, with stronger beliefs
correlating with stronger manifestations of the effect. Increasing devotion to a particular
side of an issue leads to increasing levels of biased information processing, whether out
of protection of personal values or a strong sense of group affiliation. 

Relative hostile media effect 
Early hostile media effect studies measured perceptions of a media message designed to
be unbiased. As ideologically diversified news outlets became more commonplace, later
experiments began to utilize messages that were less objective. They found that while
partisans on both sides of an issue recognized the bias, the group the message opposed
perceived a greater degree of bias than the group the message supported. This variation
is referred to as the relative hostile media effect, and has been demonstrated in media
coverage of the use of primates for lab testing, as well as in partisan perceptions of The
O'Reilly Factor and The Daily Show with Jon Stewart . 

See also 
Psychology 
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Hot-hand fallacy 

The "hot-hand fallacy" (also known as the "hot hand phenomenon" or "hot hand")
is the fallacious belief that a person who has experienced success with a random event
has a greater chance of further success in additional attempts. The concept has been
applied to gambling and sports, such as basketball. While a previous success at a skill-
based athletic task, such as making a shot in basketball, can change the psychological
behavior and subsequent success rate of a player, researchers have often found little
evidence for a true "hot hand" in practice. It has been reported that a belief in the hot-
hand fallacy affects a player's perceptions of success. 

Discovery 
Three men discovered the fallacy, with Thomas Gilovich and Amos Tversky acting as the
primary investigators. Gilovich's primary focus was on judgment, decision-making
behaviors and heuristics, while Amos Tversky came from a cognitive and mathematical
psychology background. The pair collaborated with Robert Vallone, a cognitive
psychologist, and all three became pioneers of the hot hand fallacy theory. Their study,
"The Hot Hand in Basketball: On the Misperception of Random Sequences" (1985),
investigated the validity of people's thoughts on "hot" shooters in basketball. 

The "Hot Hand in Basketball" study provided a large body of evidence that disproved the
theory the basketball players have "hot hands", that is, that they are more likely to make
a successful shot if their previous shot was successful. The study looked at the inability of
respondents to properly understand randomness and random events; much like
innumeracy can impair a person's judgement of statistical information, the hot hand fallacy
can lead people to form incorrect assumptions regarding random events. The three
researchers provide an example in the study regarding the "coin toss"; respondents
expected even short sequences of heads and tails to be approximately 50% heads and
50% tails. The study proposed two biases that are created by the kind of thought pattern
applied to the coin toss: it could lead an individual to believe that the probability of heads
or tails increases after a long sequence of either has occurred (known as the gambler's
fallacy); or it could cause an individual to reject randomness due to a belief that a streak
of either outcome is not representative of a random sample. 

The first study was conducted via a questionnaire of 100 basketball fans from the
colleges of Cornell and Stanford. The other looked at the individual records of players
from the Philadelphia 76ers during the 1980–81 season. The third study analyzed free-
throw data and the fourth study was of a controlled shooting experiment. The reason for
the different studies was to gradually eliminate external factors around the shot. For
example, in the first study there is the factor of how the opposing team's defensive
strategy and shot selection would interfere with the shooter. The second and third take
out the element of shot selection, and the fourth eliminates the game setting and the
distractions and other external factors mentioned before. The studies primarily found that
the outcomes of both field goal and free throw attempts are independent of each other. In
the later studies involving the controlled shooting experiment the results were the same;
evidently, the sense of being "hot" does not predict hits or misses. 

Even if the Philadelphia 76ers did shoot in streaks, it is highly unlikely that Gilovich, Vallone
and Tversky would have discovered that fact. 

Hot-hand in sports 
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Basketball 
In relation to basketball the hot hand is the belief that a player is more likely to make his
next shot given that he has made the previous two or three shots in a row.[  citation needed ]

However, research has shown that a player's shots are each independent statistical
events, meaning that the chance that an athlete would make a shot (e.g., a free throw)
was about the same regardless of whether the athlete made or missed one or more
similar shots beforehand. According to game theory, when an ideal player that hits about
50% of his basketball shots takes 20 shots, he will have a number of hits and misses that
are a chance sequence. People that see chance sequences with lumps of hits and misses
will say that he is shooting in streaks (having hot or cold hands) when the player actually
is not. 

The NBA is a place where people tend to place a lot of emphasis on streaks. A study by
Koehler, J. J. & Conley C. A. was conducted to examine the hot hand myth in professional
basketball. In this study the researchers examined film from the NBA shooting contests
from 1994–1997. Through studying the film of the contests the researchers hoped to find
evidence of sequential dependency within each shooter across all shots. They also
searched for sequential dependencies within each shooter per set of 25 continuous shots,
and employed a variety of novel techniques for isolating hot performance. To examine the
data they used a runs analysis, which examined the streakiness of each individual player.
A run is categorized as one or more hits and misses. Thus the sequence hit-hit-hit-hit-hit
has one run and the sequence hit-miss-hit-miss-hit has five runs. According to the hot
hand a player should have very few runs and instead their hits and misses should be in
clusters. In their research there were only two players who had a significantly smaller
amount of runs than expected by chance. No shooter had significantly more runs than
would be expected by chance. About half of the shooters (12 of 23 = 52%) had fewer
runs than expected, and about half (11 of 23 = 48%) had more runs than expected. The
researchers also compared the shooters hits and misses. The data were more in
accordance with chance than the hot hand. Through their analysis of the data the
conclusion was drawn that there was nothing that supported the hot hand hypothesis. 

In his 1991 book How We Know What Isn't So, Thomas Gilovich details his empirical
investigation of the hot hand fallacy. By analyzing the shooting data of a professional
basketball team over the course of a year, he discovered that a player’s performance on
a shot is independent of his performance on the previous shot. This result is not expected
if there is such a thing as a “hot hand”. The result holds when considering players' free
throw records, in which things such as defensive pressure and difficulty of the shot are
constant. The result also holds when the definition of a hot hand is changed to account for
a player’s ability to predict the outcome of his next shot. 

There does, however, seem to exist some support for the basketball “hot hand”
hypothesis, at least where the shooting of free throws are concerned. In a report
published October, 2011 by Yaari and Eisenmann, a large data set of more than 300,000
NBA free throws were found to show “strong evidence” for the “hot hand” phenomenon at
the individual level. They analyzed all free throws taken during five regular seasons NBA
seasons from 2005 to 2010. They found that there was a significant increase in players'
probabilities of hitting the second shot in a two-shot series compared to the first one.
They also found that in a set of two consecutive shots, the probability of hitting the
second shot is greater following a hit than following a miss on the previous one. 

Hot-hand consumers 
There are more places than sport that can be affected by the hot-hand fallacy. A study
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There are more places than sport that can be affected by the hot-hand fallacy. A study

conducted by Joseph Johnson et al. examined the characteristics of an individual's buying
and selling behavior as it pertained to the hot hand and gambler's heuristic. Both of these
occur when a consumer misunderstands random events in the market and is influenced by
a belief that a small sample is able to represent the underlying process. To examine the
effect of the hot hand and gambler's heuristic on the buying and selling behaviors of
consumers, three hypotheses were made. Hypothesis one stated that consumers that
were given stocks with positive and negative trends in earning would be more likely to
buy a stock that was positive when it was first getting started but would become less
likely to do so as the trend lengthened. Hypothesis two was that consumers would be
more likely to sell a stock with negative earnings as the trend length initially increased
but would decrease as the trend length increased more. Finally, the third hypothesis was
that consumers in the buy condition would be more likely to choose a winning stock over
those in the selling condition. 

The results of the experiment did not support the first hypothesis but did support
hypotheses two and three, suggesting that the use of these heuristics is dependent on
buying or selling and the length of the sequence. This means that those who had the
shorter length and the buying condition would fall under the influence of the hot-hand
fallacy. The opposite would be in accordance with the gambler's fallacy which has more of
an influence on longer sequences of numerical information. This particular study explores a
portion of the possibilities that the hot hand and gambler's fallacies affect other aspects
of consumers' potential behavior, especially when selling instead of buying, because it is a
more complex task. 

Hot-hand and the gambler's fallacy 
A study was conducted to examine the difference between the hot-hand and gambler's
fallacy. The gambler's fallacy is the expectation of a reversal following a run of one
outcome. Gambler's fallacy occurs mostly in cases in which people feel that an event is
random, such as rolling a pair of dice on a craps table or spinning the roulette wheel. It is
caused by the false belief that the random numbers of a small sample will balance out the
way they do in large samples; this is known as the law of small numbers heuristic. The
difference between this and the hot-hand fallacy is that with the hot-hand fallacy an
individual expects a run to continue. There is a much larger aspect of the hot hand that
relies on the individual. This relates to a person's perceived ability to predict random
events, which is not possible for truly random events. The fact that people believe that
they have this ability is in line with the illusion of control. 

In this study, the researchers wanted to test if they could manipulate a coin toss, and
counter the gambler's fallacy by having the participant focus on the person tossing the
coin. In contrast, they attempted to initiate the hot-hand fallacy by centering the
participant's focus on the person tossing the coin as a reason for the streak of either
heads or tails. In either case the data should fall in line with sympathetic magic, whereby
they feel that they can control the outcomes of random events in ways that defy the laws
of physics, such as being "hot" at tossing a specific randomly determined outcome. 

They tested this concept under three different conditions. The first was person focused,
where the person who tossed the coin mentioned that she was tossing a lot of heads or
tails. Second was a coin focus, where the person who tossed the coin mentioned that the
coin was coming up with a lot of heads or tails. Finally there was a control condition in
which there was nothing said by the person tossing the coin. The participants were also
assigned to different groups, one in which the person flipping the coin changed and the
other where the person remained the same. 
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The researchers found the results of this study to match their initial hypothesis that the
gambler's fallacy could in fact be countered by the use of the hot hand and people's
attention to the person who was actively flipping the coin. It is important to note that this
counteraction of the gambler's fallacy only happened if the person tossing the coin
remained the same. This study shed light on the idea that the gambler's and hot hand
fallacies at times fight for dominance when people try to make predictions about the
same event. 

Explanation 
Gilovich offers two different explanations for why people believe hot hands exist. The first
is that a person may be biased towards looking for streaks before watching a basketball
game. This bias would then affect their perceptions and recollection of the game
(confirmation bias). The second explanation deals with people’s inability to recognize
chance sequences. People expect chance sequences to alternate between the options
more than they actually do. Chance sequences can seem too lumpy, and are thus
dismissed as non-chance (clustering illusion). 

There are many proposed explanations for why people are susceptible to the hot-hand
fallacy. Alan D. Castel, and others investigated the idea that age would alter an individual's
belief in the fallacy. The researchers cited various studies that found that younger adults
are more capable of using complex, less heuristic-based decision-making strategies when
the environment requires their use. By contrast, an older individual would be subject to an
adaptive dependence on heuristic-based judgments. To test this idea researchers
conducted a cross-sectional study where they sampled 455 participants ranging in age
from 22 to 90 years old. These participants were given a questionnaire preceded by a
prompt that said in college and professional basketball games no players make 100% of
their attempted shots. Then the questionnaire asked two important questions: (1) Does a
basketball player have a better chance of making a shot after having just made the last
two or three shots than after having missed the last two or three shots? (2) Is it
important to pass the ball to someone who has just made several shots in a row?
Participants were then asked to rate their level of interest in basketball from 1 to 6, 1
being low and 6 being high. 

The main interest of the questionnaire was to see if a participant answered yes to the
first question, implying that they believed in the hot-hand fallacy. The results showed that
participants over 70 years of age were twice as likely to believe the fallacy than adults
40–49, confirming that the older individuals relied more on heuristic-based processes.
Older adults are more likely to remember positive information, making them more
sensitive to gains and less to losses than younger adults. The study did note that the
fallacy may be adaptive because in basketball it could influence players to pass the ball
to a player that has a higher overall shooting percentage. This is knowledge that can be
accumulated over time and thus would increase with age. There are limitations to this
study however. Since it is a cross-sectional study it only makes the case that there a
differences in age cohorts, but not that individuals change in their belief in the fallacy as
they age. 

One study looked at the root of the hot-hand fallacy as being from our inability to
appropriately judge sequences. This analytical study compiled research from dozens of
behavioral and cognitive studies that examined the hot-hand and gambler's fallacies with
random mechanisms and skill-generated streaks. In terms of judging random sequences
the general conclusion was that people do not a have a statistically correct concept of
random. This paper covered concepts such as complex, cognitive mental models of
sequence generators, folk theories about luck and randomness, and judgments of random
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sequence generators, folk theories about luck and randomness, and judgments of random

sequences to show the ways in which humans interpret and seek to understand
information such as streaks and random sequences in relation to the hot-hand fallacy. It
concluded that human beings are built to see patterns in sensory and conceptual data of
all types (Gawande, 1999; Gilvich, 1993). 

See also 
Clustering illusion 
Gambler's fallacy 
Game theory 
Probability 
Winning streak (sports) 

External links 
The Hot Hand in Basketball: Fallacy or Adaptive Thinking? - B.D. Burns 
The Hot Hand Fallacy: Taxonomy of the Logical Fallacies 
Reifman, A. (2011). Hot Hand: The Statistics Behind Sports Greatest Streaks. Dulles,
VA: Potomac Books. (Reviews research on the hot-hand fallacy.) 
Sports Streaks and The Hot Hand Phenomenon 
Prof. Alan Reifman's page "The Hot Hand in Sports" 

https://en.wiktionary.org/wiki/sensory
en.wikipedia.org-_w_index.php-f2ae9c91bb48ec9cb3d715f6b4c441e4.xhtml
en.wikipedia.org-_w_index.php-f80b7e0f96874ec8a24240ec008e42b7.xhtml
http://www.hcrc.ed.ac.uk/cogsci2001/pdf-files/0152.pdf
http://www.fallacyfiles.org/hothandf.html
http://www.potomacbooksinc.com/Books/BookDetail.aspx?productID=273879
http://www.potomacbooksinc.com/Books/BookDetail.aspx?productID=273879
http://www.potomacbooksinc.com/Books/BookDetail.aspx?productID=273879
http://www.potomacbooksinc.com/Books/BookDetail.aspx?productID=273879
http://www.simonspicks/economics/sportsstreaksandhothandphenomenon
http://thehothand.blogspot.co.at/


Hyperbolic discounting 

In economics, hyperbolic discounting is a time-inconsistent model of discounting. 

The discounted utility approach: Intertemporal choices are no different from other choices,
except that some consequences are delayed and hence must be anticipated and
discounted (i.e. reweighted to take into account the delay). 

Given two similar rewards, humans show a preference for one that arrives sooner rather
than later. Humans are said to discount the value of the later reward, by a factor that
increases with the length of the delay. This process is traditionally modeled in form of
exponential discounting, a time-consistent model of discounting. A large number of studies
have since demonstrated that the constant discount rate assumed in exponential
discounting is systematically being violated. Hyperbolic discounting is a particular
mathematical model devised as an improvement over exponential discounting, in the
sense that it better fits the experimental data about actual behavior. But note, the time
inconsistency of this behavior has some quite perverse consequences. Hyperbolic
discounting has been observed in humans and animals. 

In hyperbolic discounting, valuations fall very rapidly for small delay periods, but then fall
slowly for longer delay periods. This contrasts with exponential discounting, in which
valuation falls by a constant factor per unit delay, regardless of the total length of the
delay. The standard experiment used to reveal a test subject's hyperbolic discounting
curve is to compare short-term preferences with long-term preferences. For instance:
"Would you prefer a dollar today or three dollars tomorrow?" or "Would you prefer a dollar
in one year or three dollars in one year and one day?" For certain range of offerings, a
significant fraction of subjects will take the lesser amount today, but will gladly wait one
extra day in a year in order to receive the higher amount instead. Individuals with such
preferences are described as "present-biased". 

Individuals using hyperbolic discounting reveal a strong tendency to make choices that
are inconsistent over time – they make choices today that their future self would prefer
not to have made, despite using the same reasoning. This dynamic inconsistency happens
because the value of future rewards is much lower under hyperbolic discounting than
under exponential discounting. 

Observations 
The phenomenon of hyperbolic discounting is implicit in Richard Herrnstein's "matching
law," which states that when dividing their time or effort between two non-exclusive,
ongoing sources of reward, most subjects allocate in direct proportion to the rate and
size of rewards from the two sources, and in inverse proportion to their delays. That is,
subjects' choices "match" these parameters. 

After the report of this effect in the case of delay,George Ainslie pointed out that in a
single choice between a larger, later and a smaller, sooner reward, inverse
proportionality to delay would be described by a plot of value by delay that had a
hyperbolic shape, and that when the larger, later reward is preferred, this preference can
be reversed by reducing both rewards' delays by the same absolute amount. That is, for
values of x for which under current conditions it would be obviously rational to prefer x
dollars in (n + 1) days over one dollar in n days (e.g., x = 3), a large subset of the
population would (rationally) prefer the former alternative given large values of n, but
even among this subset, a large (sub-)subset would (irrationally) prefer one dollar in n



even among this subset, a large (sub-)subset would (irrationally) prefer one dollar in n

days when n = 0. Ainslie demonstrated the predicted reversal to occur among pigeons. 

A large number of subsequent experiments have confirmed that spontaneous preferences
by both human and nonhuman subjects follow a hyperbolic curve rather than the
conventional, "exponential" curve that would produce consistent choice over time. For
instance, when offered the choice between $50 now and $100 a year from now, many
people will choose the immediate $50. However, given the choice between $50 in five
years or $100 in six years almost everyone will choose $100 in six years, even though
that is the same choice seen at five years' greater distance. 

Hyperbolic discounting has also been found to relate to real-world examples of self-
control. Indeed, a variety of studies have used measures of hyperbolic discounting to find
that drug-dependent individuals discount delayed consequences more than matched
nondependent controls, suggesting that extreme delay discounting is a fundamental
behavioral process in drug dependence. Some evidence suggests pathological gamblers
also discount delayed outcomes at higher rates than matched controls. Whether high
rates of hyperbolic discounting precede addictions or vice-versa is currently unknown,
although some studies have reported that high-rate discounting rates are more likely to
consume alcohol and cocaine than lower-rate discounters. Likewise, some have
suggested that high-rate hyperbolic discounting makes unpredictable (gambling)
outcomes more satisfying. 

The degree of discounting is vitally important in describing hyperbolic discounting,
especially in the discounting of specific rewards such as money. The discounting of
monetary rewards varies across age groups due to the varying discount rate. The rate
depends on a variety of factors, including the species being observed, age, experience,
and the amount of time needed to consume the reward. 

Criticism 
An article from 2003 noted that the evidence might be better explained by a similarity
heuristic than by hyperbolic discounting. Similarly, a 2011 paper criticized the existing
studies for mostly using data collected from university students and being too quick to
conclude that the hyperbolic model of discounting is correct. 

A study by Daniel Read introduces "subadditive discounting": the fact that discounting
over a delay increases if the delay is divided into smaller intervals. This hypothesis may
explain the main finding of many studies in support of hyperbolic discounting—the
observation that impatience declines with time–while also accounting for observations not
predicted by hyperbolic discounting. 

Mathematical model 
Step-by-step explanation 
Suppose that in a study, participants are offered the choice between taking x dollars
immediately or taking y dollars n days later. Suppose further that one participant in that
study employs exponential discounting and another employs hyperbolic discounting. 

Each participant will realize that a) they should take x dollars immediately if they can
invest the dollar in a different venture that will yield more than y dollars n days later and
b) they will be indifferent between the choices (selecting one at random) if the best
available alternative will likewise yield y dollars n days later. (Assume, for the sake of



available alternative will likewise yield y dollars n days later. (Assume, for the sake of

simplicity, that the values of all available investments are compounded daily.) Each
participant correctly understands the fundamental question being asked: "For any given
value of y dollars and n days, what is the minimum amount of money, i.e., the minimum
value for x dollars, that I should be willing to accept? In other words, how many dollars
would I need to invest today to get y dollars n days from now?" Each will take x dollars if
x is greater than the answer that they calculate, and each will take y dollars n days from
now if x is smaller than that answer. However, the methods that they use to calculate that
amount and the answers that they get will be different, and only the exponential
discounter will use the correct method and get a reliably correct result: 

The exponential discounter will think "The best alternative investment available
(that is, the best investment available in the absence of this choice) gives me a
return of r percent per day; in other words, once a day it adds to its value r percent
of the value that it had the previous day. That is, every day it multiplies its value
once by (100% + r%). So if I hold the investment for n days, its value will have
multiplied itself by this amount n times, making that value (100% + r%)^n of what
it was at the start – that is, (1 + r%)^n times what it was at the start. So to figure
out how much I would need to start with today to get y dollars n days from now, I
need to divide y dollars by ([1 + r%]^n). If my other choice of how much money to
take is greater than this result, then I should take the other amount, invest it in the
other venture that I have in mind, and get even more at the end. If this result is
greater than my other choice, then I should take y dollars n days from now,
because it turns out that by giving up the other choice I am essentially investing
that smaller amount of money to get y dollars n days from now, meaning that I'm
getting an even greater return by waiting n days for y dollars, making this my best
available investment." 

The hyperbolic discounter, however, will think "If I want y dollars n days from now,
then the amount that I need to invest today is y divided by n, because that amount
times n equals y dollars. [There lies the hyperbolic discounter's error.] If my other
choice is greater than this result, I should take it instead because x times n will be
greater than y times n; if it is less than this result, then I should wait n days for y
dollars." 

Where the exponential discounter reasons correctly and the hyperbolic discounter goes
wrong is that as n becomes very large, the value of ([1 + r%]^n) becomes much larger
than the value of n, with the effect that the value of (y/[(1 + r%)^n) becomes much
smaller than the value of (y/n). Therefore, the minimum value of x (the number of dollars in
the immediate choice) that suffices to be greater than that amount will be much smaller
than the hyperbolic discounter thinks, with the result that they will perceive x-values in the
range from (y/[(1 + r%)^n) to (y/n) (inclusive at the low end) as being too small and, as a
result, irrationally turn those alternatives down when they are in fact the better
investment. 

Formal model 



 
Comparison of the discount factors of hyperbolic and exponential discounting. In both
cases, . Hyperbolic discounting is shown to value future assets higher than
exponential discounting. 

Hyperbolic discounting is mathematically described as: 

 

where f(D) is the discount factor that multiplies the value of the reward, D is the delay in
the reward, and k is a parameter governing the degree of discounting. This is compared
with the formula for exponential discounting: 

 

Simple derivation 

If  is an exponential discounting function and  a
hyperbolic function (with n the amount of weeks), then the exponential discounting a week

later from "now" (n=0) is , and the exponential discounting a week from week

n is , which means they are the same. For g(n), , which is the

same as for f, while . From this one can see that the two
types of discounting are the same "now", but when n is much greater than 1, for instance

52 (one year),  will tend to go to 1, so that the hyperbolic discounting of a



52 (one year),  will tend to go to 1, so that the hyperbolic discounting of a

week in the far future is virtually zero, while the exponential is still 1/2. 

Quasi-hyperbolic approximation 
The "quasi-hyperbolic" discount function, proposed by Laibson (1997), approximates the
hyperbolic discount function above in discrete time by 

 

and 

 

where β and δ are constants between 0 and 1; and again D is the delay in the reward, and
f(D) is the discount factor. The condition f(0) = 1 is stating that rewards taken at the
present time are not discounted. 

Quasi-hyperbolic time preferences are also referred to as "beta-delta" preferences. They
retain much of the analytical tractability of exponential discounting while capturing the key
qualitative feature of discounting with true hyperbolas. 

Explanations 
Uncertain risks 
Notice that whether discounting future gains is rational or not—and at what rate such
gains should be discounted—depends greatly on circumstances. Many examples exist in
the financial world, for example, where it is reasonable to assume that there is an implicit
risk that the reward will not be available at the future date, and furthermore that this risk
increases with time. Consider: Paying $50 for dinner today or delaying payment for sixty
years but paying $100,000. In this case, the restaurateur would be reasonable to
discount the promised future value as there is significant risk that it might not be paid
(e.g. due to the death of the restaurateur or the diner). 

Uncertainty of this type can be quantified with Bayesian analysis. For example, suppose
that the probability for the reward to be available after time t is, for known hazard rate λ 

 

but the rate is unknown to the decision maker. If the prior probability distribution of λ is 

 

then, the decision maker will expect that the probability of the reward after time t is 

 

which is exactly the hyperbolic discount rate. Similar conclusions can be obtained from
other plausible distributions for λ. 



Applications 
More recently these observations about discount functions have been used to study
saving for retirement, borrowing on credit cards, and procrastination. It has frequently
been used to explain addiction. Hyperbolic discounting has also been offered as an
explanation of the divergence between privacy attitudes and behaviour. 

Present Values of Annuities 
Present Value of an Standard Annuity 
The present value of a series of equal annual cash flows in arrears discounted
hyperbolically: 

 

Where V is the present value, P is the annual cash flow, D is the number of annual
payments and k is the factor governing the discounting. 

See also 
Time value of money 
Time preference 
Intertemporal choice 
Deferred gratification 
Akrasia 
Temporal motivation theory 
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Identifiable victim effect  

"Identifiable victim effect" refers to the tendency of individuals to offer greater aid
when a specific, identifiable person ("victim") is observed under hardship, as compared to
a large, vaguely defined group with the same need. The effect is also observed when
subjects administer punishment rather than reward. Participants in a study were more
likely to mete out punishment, even at their own expense, when they were punishing
specific, identifiable individuals ("perpetrators"). 

Vivid, flesh and blood-victims are often more powerful sources of persuasion than
abstract statistic (Collins, Taylor, Wood & Thompson, 1988). For example, Ryan White
contracted HIV at age 13 and struggled nobly with the disease until succumbing some six
years later. Following his death, the US congress passed the Ryan White Care Act, which
funded the largest set of services for people living with the AIDS in the country. It is clear
that Ryan's moving, meritorious six-year struggle with AIDS did more to shift peoples'
attitude about the disease than any amount of statistic or medical arguments. 

See also 
List of cognitive biases 
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IKEA effect  

The IKEA effect  is a cognitive bias that occurs when consumers place a disproportionally
high value on products they partially created. The name derives from the Swedish
manufacturer and furniture retailer IKEA, which sells many furniture products that require
assembly. 

Overview 
Official experiment results on the IKEA effect were first published by Michael I. Norton of
Harvard Business School, Daniel Mochon of Yale University, and Dan Ariely of Duke
University in 2011. Their experiments demonstrate that self-assembly impacts the
evaluation of a product by its consumers. The experiment result suggests that when
people use their own labor to construct a particular product, they value it more than if
they didn't put any effort into its creation, even if it is done poorly. 

The experiments 
Michael Norton, along with his colleagues, conducted an experiment based around the
principle question whether consumers would pay a higher price for products that required
self-assembly. The research consisted of three different experiments where the
participants built with Lego, folded origami figures and assembled IKEA boxes. 

In the first experiment, the subjects were given the task of finishing self-assembly IKEA-
furniture. Researchers then priced the objects the experimenters self had assembled as
well as already assembled IKEA-furniture. The experiment examined whether subjects
were willing to pay more for furniture they assembled themselves, as opposed to pre-
assembled furniture. Results showed that the subjects were willing to pay more for the
former. 

In the second experiment, researchers asked subjects to make either origami frogs or
cranes. They then asked the subjects how much they were willing to pay for their own
work. Following this, researchers gathered another group of subjects who had not taken
part in the origami creation. The new subjects were asked how much they were willing to
pay for an origami built by the participants. 

Following this, the researcher asked how much they were willing to pay for an origami
built by an expert. They were willing to pay more for the latter. The first test group were
given a display of origami. It consisted of one set of origami they had built themselves
and one set that had been built by experts. Without knowing that their own origami was
part of the display as well, these subjects were asked to bid on the different origami.
They valued the origami they created equally high as those created by professionals. 

The final, third experiment, involved two sets of subjects. The first set were told to
completely assemble a piece of IKEA furniture. The second set were also instructed to
assemble a piece of IKEA furniture, but only partially. Both groups then took part in bidding
over these objects. Results showed that individuals who had built the box completely
were willing to pay more than the individuals who only partially built the box. 

Limitations 
Additional research has shown that labor leads to higher valuation only when the labor is



Additional research has shown that labor leads to higher valuation only when the labor is

fruitful. When participants failed to complete a task requiring their own labor, the IKEA
effect dissipated. 

Implications 
The IKEA effect is thought to contribute to the sunk costs effect. It occurs when managers
continue to devote resources to sometimes failing projects they have invested their labor
in. The effect also is related to the "not invented here" syndrome, whereby managers
disregard good ideas developed elsewhere, in favor of possibly inferior internally
developed ideas. 
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Illusion of control 

The illusion of  control is the tendency for people to overestimate their ability to
control events, for instance to feel that they control outcomes that they demonstrably
have no influence over. The effect was named by psychologist Ellen Langer and has been
replicated in many different contexts. It is thought to influence gambling behavior and
belief in the paranormal. Along with illusory superiority and optimism bias, the illusion of
control is one of the positive illusions. Although, the idea of illusion of control has been
studied prior to Langer. Psychological theorists have consistently emphasized the
importance of perceptions of control over life events. One of the earliest instances of this
is when Adler argued that people strive for proficiency in their lives. Heider later proposed
that humans have a strong motive to control their environment and White hypothesized a
basic competence motive that people satisfy by exerting control. Weiner, an attribution
theorist, modified his original theory of achievement motivation to include a controllability
dimension. Kelley then argued that people’s failure to detect noncontingencies may result
in their attributing uncontrollable outcomes to personal causes. Later on, Lefcourt argued
that the sense of control, the illusion that one can exercise personal choice, has a definite
and a positive role in sustaining life. Nearer to the present, Taylor and Brown argued that
positive illusions, including the illusion of control, foster mental health. 

The illusion is more common in familiar situations, and in situations where the person
knows the desired outcome. Feedback that emphasizes success rather than failure can
increase the effect, while feedback that emphasizes failure can decrease or reverse the
effect. The illusion is weaker for depressed individuals and is stronger when individuals
have an emotional need to control the outcome. The illusion is strengthened by stressful
and competitive situations, including financial trading. Though people are likely to
overestimate their control when the situations are heavily chance-determined, they also
tend to underestimate their control when they actually have it, which runs contrary to
some theories of the illusion and its adaptiveness. People also showed a higher illusion of
control when they were allowed to become familiar with a task through practice trials,
make their choice before the event happens like with throwing dice, and when they can
make their choice rather than have it made for them with the same odds. People even are
more likely to show control when they have more answers right at the beginning than at
the end even when the people had the same number of correct answers. 

The illusion might arise because people lack direct introspective insight into whether they
are in control of events. This has been called the introspection illusion. Instead they may
judge their degree of control by a process that is often unreliable. As a result, they see
themselves as responsible for events when there is little or no causal link. In one study,
college students were in a virtual reality setting to treat a fear of heights using an
elevator. Those who were told that they had control, yet had none felt as though they had
as much control as those who actually did have control over the elevator. Those who were
led to believe they did not have control said they felt as though they had little control. 

Illusion of control by proxy 
At times, people attempt to gain control by transferring responsibility to more capable or
“luckier” others to act for them. By forfeiting direct control, it is perceived to be a valid
way of maximizing outcomes. This illusion of control by proxy is a significant theoretical
extension of the traditional illusion of control model. People will of course give up control
if another person is thought to have more knowledge or skill in areas such as medicine
where actual skill and knowledge are involved. In cases like these it is entirely rational to
give up responsibility to people such as doctors. However, when it comes to events of
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give up responsibility to people such as doctors. However, when it comes to events of

pure chance, allowing another to make decisions (or gamble) on one’s behalf, because
they are seen as luckier is not rational and would go against people’s well-documented
desire for control in uncontrollable situations. However, it does seem plausible since
people generally believe that they can possess luck and employ it to advantage in games
of chance, and it is not a far leap that others may also be seen as lucky and able to
control uncontrollable events. 

In one instance, a lottery pool at a company decides on who picks the numbers and buys
the tickets based on the wins and losses of each member. The member with the best
record becomes the representative until they accumulate a certain number of losses and
then a new representative is picked based on wins and losses. Even though no member is
truly better than the other and it is all by chance, they still would rather have someone
with seemingly more luck to have control over them. 

In another real world example, in the 2002 Olympics men's and women's hockey finals,
Team Canada beat Team USA but it was later believed that the win was the result of the
luck of a Canadian coin that was secretly placed under the ice before the game. The
members of Team Canada were the only people who knew the coin had been placed
there. The coin was later put in the Hockey Hall of Fame where there was an opening so
people could touch it. People believed they could transfer luck from the coin to
themselves by touching it, and thereby change their own luck. Though the coin is not
actually lucky or helpful in any way, people believed it was so they thought it could give
them better luck, which is completely irrational. 

Demonstration 
The illusion of control is demonstrated by three converging lines of evidence: 1)
laboratory experiments, 2) observed behavior in familiar games of chance such as
lotteries, and 3) self-reports of real-world behavior. 

One kind of laboratory demonstration involves two lights marked "Score" and "No Score".
Subjects have to try to control which one lights up. In one version of this experiment,
subjects could press either of two buttons. Another version had one button, which
subjects decided on each trial to press or not. Subjects had a variable degree of control
over the lights, or none at all, depending on how the buttons were connected. The
experimenters made clear that there might be no relation between the subjects' actions
and the lights. Subjects estimated how much control they had over the lights. These
estimates bore no relation to how much control they actually had, but was related to how
often the "Score" light lit up. Even when their choices made no difference at all, subjects
confidently reported exerting some control over the lights. 

Ellen Langer's research demonstrated that people were more likely to behave as if they
could exercise control in a chance situation where "skill cues" were present. By skill cues,
Langer meant properties of the situation more normally associated with the exercise of
skill, in particular the exercise of choice, competition, familiarity with the stimulus and
involvement in decisions. One simple form of this effect is found in casinos: when rolling
dice in a craps game people tend to throw harder when they need high numbers and
softer for low numbers. 

In another experiment, subjects had to predict the outcome of thirty coin tosses. The
feedback was rigged so that each subject was right exactly half the time, but the groups
differed in where their "hits" occurred. Some were told that their early guesses were
accurate. Others were told that their successes were distributed evenly through the thirty
trials. Afterwards, they were surveyed about their performance. Subjects with early "hits"



trials. Afterwards, they were surveyed about their performance. Subjects with early "hits"

overestimated their total successes and had higher expectations of how they would
perform on future guessing games. This result resembles the irrational primacy effect in
which people give greater weight to information that occurs earlier in a series. Forty
percent of the subjects believed their performance on this chance task would improve
with practice, and twenty-five percent said that distraction would impair their
performance. 

Another of Langer's experiments—replicated by other researchers—involves a lottery.
Subjects are either given tickets at random or allowed to choose their own. They can then
trade their tickets for others with a higher chance of paying out. Subjects who had chosen
their own ticket were more reluctant to part with it. Tickets bearing familiar symbols were
less likely to be exchanged than others with unfamiliar symbols. Although these lotteries
were random, subjects behaved as though their choice of ticket affected the outcome.
Participants who chose their own numbers were less likely to trade their ticket even for
one in a game with better odds. 

Another way to investigate perceptions of control is to ask people about hypothetical
situations, for example their likelihood of being involved in a motor vehicle accident. On
average, drivers regard accidents as much less likely in "high-control" situations, such as
when they are driving, than in "low-control" situations, such as when they are in the
passenger seat. They also rate a high-control accident, such as driving into the car in
front, as much less likely than a low-control accident such as being hit from behind by
another driver. 

Explanations 
Ellen Langer, who first demonstrated the illusion of control, explained her findings in terms
of a confusion between skill and chance situations. She proposed that people base their
judgments of control on "skill cues". These are features of a situation that are usually
associated with games of skill, such as competitiveness, familiarity and individual choice.
When more of these skill cues are present, the illusion is stronger. 

Suzanne Thompson and colleagues argued that Langer's explanation was inadequate to
explain all the variations in the effect. As an alternative, they proposed that judgments
about control are based on a procedure that they called the "control heuristic". This
theory proposes that judgments of control to depend on two conditions; an intention to
create the outcome, and a relationship between the action and outcome. In games of
chance, these two conditions frequently go together. As well as an intention to win, there
is an action, such as throwing a die or pulling a lever on a slot machine, which is
immediately followed by an outcome. Even though the outcome is selected randomly, the
control heuristic would result in the player feeling a degree of control over the outcome. 

Self-regulation theory offers another explanation. To the extent that people are driven by
internal goals concerned with the exercise of control over their environment, they will
seek to reassert control in conditions of chaos, uncertainty or stress. One way of coping
with a lack of real control is to falsely attribute oneself control of the situation. 

The core self-evaluations (CSE) trait is a stable personality trait composed of locus of
control, neuroticism, self-efficacy, and self-esteem. While those with high core self-
evaluations are likely to believe that they control their own environment (i.e., internal locus
of control), very high levels of CSE may lead to the illusion of control. 

Benefits and costs to the individual 



See also: Depressive realism 

Taylor and Brown have argued that positive illusions, including the illusion of control, are
adaptive as they motivate people to persist at tasks when they might otherwise give up.
This position is supported by Albert Bandura's claim that "optimistic self-appraisals of
capability, that are not unduly disparate from what is possible, can be advantageous,
whereas veridical judgements can be self-limiting". His argument is essentially concerned
with the adaptive effect of optimistic beliefs about control and performance in
circumstances where control is possible, rather than perceived control in circumstances
where outcomes do not depend on an individual's behavior. 

Bandura has also suggested that: 

"In activities where the margins of error are narrow and missteps can
produce costly or injurious consequences, personal well-being is best served
by highly accurate efficacy appraisal." 

Taylor and Brown argue that positive illusions are adaptive, since there is evidence that
they are more common in normally mentally healthy individuals than in depressed
individuals. However, Pacini, Muir and Epstein have shown that this may be because
depressed people overcompensate for a tendency toward maladaptive intuitive
processing by exercising excessive rational control in trivial situations, and note that the
difference with non-depressed people disappears in more consequential circumstances. 

There is also empirical evidence that high self-efficacy can be maladaptive in some
circumstances. In a scenario-based study, Whyte et al. showed that participants in whom
they had induced high self-efficacy were significantly more likely to escalate commitment
to a failing course of action. Knee and Zuckerman have challenged the definition of mental
health used by Taylor and Brown and argue that lack of illusions is associated with a non-
defensive personality oriented towards growth and learning and with low ego involvement
in outcomes. They present evidence that self-determined individuals are less prone to
these illusions. In the late 1970s, Abramson and Alloy demonstrated that depressed
individuals held a more accurate view than their non-depressed counterparts in a test
which measured illusion of control. This finding held true even when the depression was
manipulated experimentally. However, when replicating the findings Msetfi et al. (2005,
2007) found that the overestimation of control in nondepressed people only showed up
when the interval was long enough, implying that this is because they take more aspects
of a situation into account than their depressed counterparts. Also, Dykman et al. (1989)
showed that depressed people believe they have no control in situations where they
actually do, so their perception is not more accurate overall. Allan et al. (2007) has
proposed that the pessimistic bias of depressives resulted in "depressive realism" when
asked about estimation of control, because depressed individuals are more likely to say
no even if they have control. 

A number of studies have found a link between a sense of control and health, especially in
older people. 

Fenton-O'Creevy et al. argue, as do Gollwittzer and Kinney, that while illusory beliefs about
control may promote goal striving, they are not conducive to sound decision-making.
Illusions of control may cause insensitivity to feedback, impede learning and predispose
toward greater objective risk taking (since subjective risk will be reduced by illusion of
control). 

Applications 



Psychologist Daniel Wegner argues that an illusion of control over external events
underlies belief in psychokinesis, a supposed paranormal ability to move objects directly
using the mind. As evidence, Wegner cites a series of experiments on magical thinking in
which subjects were induced to think they had influenced external events. In one
experiment, subjects watched a basketball player taking a series of free throws. When
they were instructed to visualise him making his shots, they felt that they had contributed
to his success. 

One study examined traders working in the City of London's investment banks. They each
watched a graph being plotted on a computer screen, similar to a real-time graph of a
stock price or index. Using three computer keys, they had to raise the value as high as
possible. They were warned that the value showed random variations, but that the keys
might have some effect. In fact, the fluctuations were not affected by the keys. The
traders' ratings of their success measured their susceptibility to the illusion of control.
This score was then compared with each trader's performance. Those who were more
prone to the illusion scored significantly lower on analysis, risk management and
contribution to profits. They also earned significantly less. 

See also 
Causality 
Core self-evaluations 
Gambler's fallacy 
Inverse gambler's fallacy 
List of biases in judgment and decision making 
Placebo button 

References 
Baron, Jonathan (2000), Thinking and deciding (3rd ed.), New York: Cambridge
University Press, ISBN 0-521-65030-5, OCLC 316403966 
Hardman, David (2009), Judgment and decision making: psychological perspectives,
Wiley-Blackwell, ISBN 978-1-4051-2398-3 
Plous, Scott (1993), The Psychology of Judgment and Decision Making, McGraw-Hill,
ISBN 978-0-07-050477-6, OCLC 26931106 
Thompson, Suzanne C. (1999), "Illusions of Control: How We Overestimate Our
Personal Influence", Current Directions in Psychological Science (Association for
Psychological Science) 8 (6): 187–190, ISSN 0963-7214, JSTOR 20182602 
Thompson, Suzanne C. (2004), "Illusions of control", in Pohl, Rüdiger F., Cognitive
Illusions: A Handbook on Fallacies and Biases in Thinking, Judgement and Memory,
Hove, UK: Psychology Press, pp. 115–125, ISBN 978-1-84169-351-4, OCLC
55124398 
Vyse, Stuart A. (1997), Believing in Magic: The Psychology of Superstition, Oxford
University Press US, ISBN 0-19-513634-9 

Further reading 
Fast, Nathanael J.; Gruenfeld, Deborah H; Sivanathan, Niro; Galinsky, Adam D. (2009).
"Illusory Control: A Generative Force Behind Power's Far-Reaching Effects".
Psychological Science 20 (4): 502–508. doi:10.1111/j.1467-9280.2009.02311.x. ISSN
0956-7976. 

en.wikipedia.org-_w_index.php-f80b7e0f96874ec8a24240ec008e42b7.xhtml
https://www.worldcat.org/oclc/316403966
https://www.worldcat.org/oclc/26931106
https://www.worldcat.org/issn/0963-7214
https://www.jstor.org/stable/20182602
https://www.worldcat.org/oclc/55124398
http://dx.doi.org/10.1111/j.1467-9280.2009.02311.x
https://www.worldcat.org/issn/0956-7976


Illusion of validity 

Illusion of  validity is the belief that additional information generates additional relevant
data for predictions, even when it evidently does not. 

Explanation 
Here is an imaginary example of illusion of validity. Let us picture a large hypothetical
corporation. It only recruits people of a certain kind. Only those are wanted who have a
prestigious college education which requires high SAT-scores. Also, job candidates are
forced to participate in IQ tests. This despite the fact that some studies have shown a
high degree of correlation between IQ and SAT scores, so once you know someone's SAT
score, knowing their IQ in addition would not add much information and should increase
confidence only very little; and, to whatever degree SAT scores correlate with GPA scores,
GPA could be predicted from an IQ score nearly as effectively as SAT score. 

Causes 
The illusion of validity may be caused in part by confirmation bias and/or the
representativeness heuristic and could in turn cause the overconfidence effect. 

Trivia 
Kahneman describes this bias as the first cognitive bias he conceived, in which he
evaluated officer candidates for the Israeli Defense Forces according to a particular test.
While serving in the Israeli army as a psychologist at 21 years old, he conducted a test to
select candidates for officer training called the Leaderless Group Test. Eight participants
were stripped of all identifying marks of rank and insignia, and set about navigating an
obstacle course while meeting certain conditions. In particular, the participants were to
maneuver a telephone pole through the course as well as themselves; one of the
obstacles was a large vertical wall which both candidates and pole must pass over,
without either ever touching the wall or the pole touching the ground. The candidates
were allowed to organize themselves in whatever fashion they saw fit in order to
complete this test. Kahneman and his peers observed and submitted notes to their
superiors, and periodically received statistical information validating the correctness of
their evaluations. While the observers consistently received poor marks in predicting a
candidate's performance in officer training school, the team incongruously remained
optimistic in their ability to correctly predict future outcomes. 

Kahnemann on YouTube: Explorations of the Mind: Intuition 
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Illusory correlation 

Illusory correlation is the phenomenon of perceiving a relationship between variables
(typically people, events, or behaviors) even when no such relationship exists. A common
example of this phenomenon would be when people form false associations between
membership in a statistical minority group and rare (typically negative) behaviors as
variables that are novel or salient tend to capture the attention. This is one way
stereotypes form and endure. David Hamilton and Terrence Rose (1980) found that
stereotypes can lead people to expect certain groups and traits to fit together, and then
to overestimate the frequency with which these correlations actually occur. 

History 
"Illusory correlation" was originally coined by Chapman and Chapman (1967) to describe
people's tendencies to overestimate relationships between two groups when distinctive
and unusual information is presented. The concept was used to question claims about
objective knowledge in clinical psychology through the Chapmans' refutation of many
clinicians' widely used Wheeler signs for homosexuality in Rorschach tests. 

Example 
David Hamilton and Robert Gifford (1976) conducted a series of experiments that
demonstrated how stereotypic beliefs regarding minorities could derive from illusory
correlation processes. To test their hypothesis, Hamilton and Gifford had research
participants read a series of sentences describing either desirable or undesirable
behaviors, which were attributed to either Group A or Group B. Abstract groups were used
so that no previously established stereotypes would influence results. Most of the
sentences were associated with Group A, and the remaining few were associated with
Group B. The following table summarizes the information given. 

Behaviors Group A (Majority)Group B (Minority)Total
Desirable 18 (69%) 9 (69%) 27
Undesirable 8 (30%) 4 (30%) 12
Total 26 13 39

Each group had the same proportions of positive and negative behaviors, so there was no
real association between behaviors and group membership. Results of the study show
that positive, desirable behaviors were not seen as distinctive so people were accurate
in their associations. On the other hand, when distinctive, undesirable behaviors were
represented in the sentences, the participants overestimated how much the minority
group exhibited the behaviors. 

A parallel effect occurs when people judge whether two events, such as pain and bad
weather, are correlated. They rely heavily on the relatively small number of cases where
the two events occur together. People pay relatively little attention to the other kinds of
observation (of no pain or good weather). 

Theories 
General theory 
Most explanations for illusory correlation involve psychological heuristics : information
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Most explanations for illusory correlation involve psychological heuristics : information

processing short-cuts that underlie many human judgments. One of these is availability :
the ease with which an idea comes to mind. Availability is often used to estimate how
likely an event is or how often it occurs. This can result in illusory correlation, because
some pairings can come easily and vividly to mind even though they are not especially
frequent. 

Information processing 
Martin Hilbert (2012) proposes an information processing mechanism that assumes a
noisy conversion of objective observations into subjective judgments. The theory defines
noise as the mixing of these observations during retrieval from memory. According to the
model, underlying cognitions or subjective judgments are identical with noise or objective
observations that can lead to overconfidence or what is known as conservatism bias—
when asked about behavior participants underestimate the majority or larger group and
overestimate the minority or smaller group. These results are illusory correlations. 

Working-memory capacity 
In an experimental study done by Eder, Fiedler and Hamm-Eder (2011), the effects of
working-memory capacity on illusory correlations were investigated. They first looked at
the individual differences in working memory, and then looked to see if that had any effect
on the formation of illusory correlations. They found that individuals with higher working
memory capacity viewed minority group members more positively than individuals with
lower working memory capacity. In a second experiment, the authors looked into the
effects of memory load in working memory on illusory correlations. They found that
increased memory load in working memory led to an increase in the prevalence of illusory
correlations. The experiment was designed to specifically test working memory and not
substantial stimulus memory. This means that the development of illusory correlations was
caused by deficiencies in central cognitive resources caused by the load in working
memory, not selective recall. 

Attention theory of learning 
Attention theory of learning proposes that features of majority groups are learned first,
and then features of minority groups. This results in an attempt to distinguish the minority
group from the majority, leading to these differences being learned more quickly. The
Attention theory also argues that, instead of forming one stereotype regarding the
minority group, two stereotypes, one for the majority and one for the minority, are formed.

Learning effects on illusory correlations 
A study was conducted to investigate whether increased learning would have any effect
on illusory correlations. It was found that educating people about how illusory correlation
occurs resulted in a decreased incidence of illusory correlations. 

Age 
Johnson and Jacobs (2003) performed an experiment to see how early in life individuals
begin forming illusory correlations. Children in grades 2 and 5 were exposed to a typical
illusory correlation paradigm to see if negative attributes were associated with the
minority group. The authors found that both groups formed illusory correlations. 

A study also found that children create illusory correlations. In their experiment, children in
grades 1, 3, 5, and 7, and adults all looked at the same illusory correlation paradigm. The



grades 1, 3, 5, and 7, and adults all looked at the same illusory correlation paradigm. The

study found that children did create significant illusory correlations, but those correlations
were weaker than the ones created by adults. In a second study, groups of shapes with
different colors were used. The formation of illusory correlation persisted showing that
social stimuli are not necessary for creating these correlations. 

Explicit versus implicit attitudes 
Two studies performed by Ratliff and Nosek examined whether or not explicit and implicit
attitudes affected illusory correlations. In one study, Ratliff and Nosek had two groups:
one a majority and the other a minority. They then had three groups of participants, all
with readings about the two groups. One group of participants received overwhelming
pro-majority readings, one was given pro-minority readings, and one received neutral
readings. The groups that had pro-majority and pro-minority readings favored their
respective pro groups both explicitly and implicitly. The group that had neutral readings
favored the majority explicitly, but not implicitly. The second study was similar, but instead
of readings, pictures of behaviors were shown, and the participants wrote a sentence
describing the behavior they saw in the pictures presented. The findings of both studies
supported the authors' argument that the differences found between the explicit and
implicit attitudes is a result of the interpretation of the covariation and making judgments
based on these interpretations (explicit) instead of just accounting for the covariation
(implicit). 

Paradigm structure 
Berndsen et al. (1999) wanted to determine if the structure of testing for illusory
correlations could lead to the formation of illusory correlations. The hypothesis was that
identifying test variables as Group A and Group B might be causing the participants to
look for differences between the groups, resulting in the creation of illusory correlations.
An experiment was set up where one set of participants were told the groups were Group
A and Group B, while another set of participants were given groups labeled as students
who graduated in 1993 or 1994. This study found that illusory correlations were more
likely to be created when the groups were Group A and B, as compared to students of the
class of 1993 or the class of 1994. 

See also 
Apophenia 
Clustering illusion 
Cognitive bias 
Confirmation bias 
Cum hoc ergo propter hoc 
Observer bias 
Observer-expectancy effect 
Pareidolia 
Subject-expectancy effect 
Post hoc ergo propter hoc 
Radical behaviorism 
Superstition 
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Impact bias 

The impact bias, a form of which is the durability bias, in affective forecasting, is the
tendency for people to overestimate the length or the intensity of future feeling states. 

Example 
In Gilbert et al., 1998, there was a conducted study on individuals participating in a job
interview. The participants were separated into two groups; the unfair decision condition
(where the decision of being hired was left up to a single MBA student with sole authority
listening to the interview) and the fair decision condition (where the decision was made by
a team of MBA students who has to independently and unanimously decide the fate of the
interviewee). Then, certain participants were chosen to forecast how they would feel if
they were chosen or not chosen for the job immediately after learning if they had been
hired or fired and then they had to predict how they would feel ten minutes after hearing
the news. Then following the interview, all participants were given letters notifying them
they had not been selected for the job. All participants were then required to fill out a
questionnaire that reported their current happiness. Then after waiting ten minutes, the
experimenter presented all the participants with another questionnaire that once again
asked them to report their current level of happiness. The results of the study were quite
interesting. The predictions made by the participants in both the unfair and fair groups
were about the same regarding how they would feel immediately after hearing the news
as well as ten minutes later. Both groups accurately predicted how they would feel
immediately after hearing the news but the study showed that both groups actually felt
much better in the ratings on current happiness taken ten minutes later than they had
originally predicted, demonstrating the impact bias. 

Causes 
Other explanations for the occurrence of the impact bias are the following: 

Misconstrual of  future events When predicting how an experience will impact us
emotionally, events which have not been experienced are particularly difficult. Often how
we think an event may be like does not relate to how the experience is actually like. 

Inaccurate theories People have created cultural theories and had experiences that
greatly influence beliefs of how an event will affect us. For example, our culture has
emphasized a correlation between wealth and happiness, however despite this belief;
money does not necessarily bring happiness. 

Motivated Distortions When faced with a negative event people may have forecasts
that are overestimated and can evoke either comfort or fear in the present. The
overestimation however can often be used to soften the effects of an event or make it
easier by the reality not being as extreme as the forecasted impact. 

Under correction (anchoring and adjustment) People anchor their prediction on
how they currently feel and never accurately adjust their prediction 

Focalism Often when making a prediction of the impact of an event people focus solely
on the event in question. This method ignored the fact that other events will occur that
influence our reactions. 

Immune Neglect  We have unconscious psychological processes such as ego defense,



Immune Neglect  We have unconscious psychological processes such as ego defense,

dissonance reductions, self-serving biases, etc that will cushion the effects of a negative
event. 

See also 
List of cognitive biases 

Online here. 
Reprint. 
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Information bias (psychology) 

Information bias is a type of cognitive bias, and involves e.g. distorted evaluation of
information. An example of information bias is believing that the more information that can
be acquired to make a decision, the better, even if that extra information is irrelevant for
the decision. 

Example 
In an experiment, subjects considered this diagnostic problem involving fictitious diseases:

A female patient is presenting symptoms and a history which both suggest a diagnosis of
globoma, with about 80% probability. If it isn't globoma, it's either popitis or flapemia. Each
disease has its own treatment which is ineffective against the other two diseases. A test
called the ET scan would certainly yield a positive result if the patient had popitis, and a
negative result if she has flapemia. If the patient has globoma, a positive and negative
result are equally likely. If the ET scan was the only test you could do, should you do it?
Why or why not? 

Many subjects answered that they would conduct the ET scan even if it were costly, and
even if it were the only test that could be done. However, the test in question does not
affect the course of action as to what treatment should be done. Because the probability
of globoma is so high with a probability of 80%, the patient would be treated for globoma
no matter what the test says. Globoma is the most probable disease before or after the
ET scan. 

In this example, we can calculate the value of the ET scan. Out of 100 patients, a total of
80 people will have globoma regardless of whether the ET scan is positive or negative.
Since it is equally likely for a patient with globoma to have a positive or negative ET scan
result, 40 people will have a positive ET scan and 40 people will have a negative ET scan,
which totals to 80 people having globoma. This means that a total of 20 people will have
either popitis or flapemia regardless of the result of the ET scan. The number of patients
with globoma will always be greater than the number of patients with popitis or flapemia
in either case of a positive or negative ET scan so the ET scan is useless in determining
what disease to treat. The ET scan will indicate that globoma should be treated
regardless of the result. 

See also 
Shared information bias 
Cognitive psychology 
List of cognitive biases 
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Insensitivity to sample size 

Insensitivity to sample size is a cognitive bias that occurs when people judge the
probability of obtaining a sample statistic without respect to the sample size. For
example, in one study subjects assigned the same probability to the likelihood of
obtaining a mean height of above six feet [183 cm] in samples of 10, 100, and 1,000 men.
In other words, variation is more likely in smaller samples, but people may not expect this.

In another example, Amos Tversky and Daniel Kahneman asked subjects 

A certain town is served by two hospitals. In the larger hospital about 45
babies are born each day, and in the smaller hospital about 15 babies are
born each day. As you know, about 50% of all babies are boys. However, the
exact percentage varies from day to day. Sometimes it may be higher than
50%, sometimes lower. 

For a period of 1 year, each hospital recorded the days on which more than
60% of the babies born were boys. Which hospital do you think recorded
more such days? 

1. The larger hospital 
2. The smaller hospital 
3. About the same (that is, within 5% of each other) 

56% of subjects chose option 3, and 22% of subjects respectively chose options 1 or 2.
However, according to sampling theory the larger hospital is much more likely to report a
sex ratio close to 50% on a given day than the smaller hospital (see the law of large
numbers). 

Relative neglect of sample size were obtained in a different study of statistically
sophisticated psychologists. 

Tversky and Kahneman explained these results as being caused by the
representativeness heuristic, according to which people intuitively judge samples as
having similar properties to their population without taking other considerations into
effect. A related bias is the clustering illusion, in which people under-expect streaks or
runs in small samples. Insensitivity to sample size is a subtype of extension neglect. 
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Escalation of commitment  

Escalation of  commitment  was first described by Barry M. Staw in his 1976 paper,
"Knee deep in the big muddy: A study of escalating commitment to a chosen course of
action". More recently the term sunk cost fallacy has been used to describe the
phenomenon where people justify increased investment in a decision, based on the
cumulative prior investment, despite new evidence suggesting that the cost, starting
today, of continuing the decision outweighs the expected benefit. Such investment may
include money, time, or even — in the case of military strategy — human lives. The
phenomenon and the sentiment underlying it are reflected in such proverbial images as
"Throwing good money after bad", "In for a dime, in for a dollar", or "In for a penny, in for a
pound". 

The term is also used to describe poor decision-making in business, politics, and
gambling. The term has been used to describe the United States commitment to military
conflicts including Vietnam in the 1960s - 1970s and in Iraq in the 2000s, where sunk costs
in terms of dollars spent and lives lost were taken as justifying continued involvement. 

Additionally, "irrational escalation" (sometimes referred to as "irrational escalation of
commitment" or "commitment bias") is a term frequently used in psychology and
sociology to refer to a situation in which people can make irrational decisions based upon
rational decisions in the past or to justify actions already taken. Examples are frequently
seen when parties engage in a bidding war; the bidders can end up paying much more
than the object is worth to justify the initial expenses associated with bidding (such as
research), as well as part of a competitive instinct. 

Four main determinants 
The main drivers of the tendency to invest in losing propositions are: 

Social (peer pressure) 
Psychological (gambling) 
Project (past commitments) 
Structural (cultural and environmental factors) 

Examples 
The dollar auction is a thought exercise demonstrating the concept. 
After a heated and aggressive bidding war, Robert Campeau ended up buying
Bloomingdale's for an estimated $600 million more than it was worth. The Wall
Street Journal noted that "we're not dealing in price anymore but egos." Campeau
was forced to declare bankruptcy soon afterwards. 

See also 
List of cognitive biases 
Lock-in (decision-making) 
Progress trap 
Sunk cost 
Zero-profit condition 
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Just-world hypothesis 

The just-world hypothesis or just-world fallacy is the cognitive bias (or
assumption) that a person's actions always bring morally fair and fitting consequences to
that person, so that all noble actions are eventually rewarded and all evil actions are
eventually punished. In other words, the just-world hypothesis is the tendency to attribute
consequences to—or expect consequences as the result of—a universal force that
restores moral balance. The fallacy is that this implies (often unintentionally) the existence
of cosmic justice, desert, stability, or order, and may also serve to rationalize people's
misfortune on the grounds that they deserve it. 

The hypothesis popularly appears in the English language in various figures of speech that
imply guaranteed negative reprisal, such as: "You got what was coming to you", "What
goes around comes around", and "You reap what you sow". This hypothesis has been
widely studied by social psychologists since Melvin J. Lerner conducted seminal work on
the belief in a just world in the early 1960s. Research has continued since then, examining
the predictive capacity of the hypothesis in various situations and across cultures, and
clarifying and expanding the theoretical understandings of just-world beliefs. 

Emergence 
Many philosophers and social theorists have observed and considered the phenomenon
of belief in a just world. Lerner's work made the just-world hypothesis a focus of research
in the field of social psychology. 

Melvin Lerner 
Lerner was prompted to study justice beliefs and the just-world hypothesis in the context
of social psychological inquiry into negative social and societal interactions. Lerner saw
his work as extending Stanley Milgram's work on obedience. He sought to answer the
questions of how regimes that cause cruelty and suffering maintain popular support, and
how people come to accept social norms and laws that produce misery and suffering. 

Lerner's inquiry was influenced by repeatedly witnessing the tendency of observers to
blame victims for their suffering. During his clinical training as a psychologist, he observed
treatment of mentally ill persons by the health care practitioners with whom he worked.
Though he knew them to be kindhearted, educated people, they often blamed patients for
the patients' own suffering. Lerner also describes his surprise at hearing his students
derogate the poor, seemingly oblivious to the structural forces that contribute to poverty.
In a study on rewards, he observed that when one of two men was chosen at random to
receive a reward for a task, that caused him to be more favorably evaluated by
observers, even when the observers had been informed that the recipient of the reward
was chosen at random. Existing social psychological theories, including cognitive
dissonance, could not fully explain these phenomena. The desire to understand the
processes that caused these phenomena led Lerner to conduct his first experiments on
what is now called the just-world hypothesis. 

Early evidence 
In 1966, Lerner and his colleagues began a series of experiments that used shock
paradigms to investigate observer responses to victimization. In the first of these
experiments conducted at the University of Kansas, 72 female subjects were made to
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experiments conducted at the University of Kansas, 72 female subjects were made to

watch a confederate receiving electrical shocks under a variety of conditions. Initially,
subjects were upset by observing the apparent suffering. But as the suffering continued
and observers remained unable to intervene, the observers began to derogate the victim.
Derogation was greater when the observed suffering was greater. But when subjects
were told the victim would receive compensation for her suffering, subjects did not
derogate the victim. Lerner and colleagues replicated these findings in subsequent
studies, as did other researchers. 

Theory 
To explain these studies' findings, Lerner theorized that there was a prevalent belief in a
just world. A just world is one in which actions and conditions have predictable,
appropriate consequences. These actions and conditions are typically individuals'
behaviors or attributes. The specific conditions that correspond to certain consequences
are socially determined by a society's norms and ideologies. Lerner presents the belief in
a just world as functional: it maintains the idea that one can influence the world in a
predictable way. Belief in a just world functions as a sort of "contract" with the world
regarding the consequences of behavior. This allows people to plan for the future and
engage in effective, goal-driven behavior. Lerner summarized his findings and his
theoretical work in his 1980 monograph The Belief in a Just World: A Fundamental Delusion.

Lerner hypothesized that the belief in a just world is crucially important for people to
maintain for their own well-being. But people are confronted daily with evidence that the
world is not just: people suffer without apparent cause. Lerner explained that people use
strategies to eliminate threats to their belief in a just world. These strategies can be
rational or irrational. Rational strategies include accepting the reality of injustice, trying to
prevent injustice or provide restitution, and accepting one's own limitations. Non-rational
strategies include denial, withdrawal, and reinterpretation of the event.[  citation needed ] 

There are a few modes of reinterpretation that could make an event fit the belief in a just
world. One can reinterpret the outcome, the cause, and/or the character of the victim. In
the case of observing the injustice of the suffering of innocent people, one major way to
rearrange the cognition of an event is to interpret the victim of suffering as deserving.
Specifically, observers can blame victims for their suffering on the basis of their behaviors
and/or their characteristics. Much psychological research on the belief in a just world has
focused on these negative social phenomena of victim blaming and victim derogation in
different contexts. 

An additional effect of this thinking is that individuals experience less personal
vulnerability because they do not believe they have done anything to deserve or cause
negative outcomes. This is related to the self-serving bias observed by social
psychologists. 

Many researchers have interpreted just-world beliefs as an example of causal attribution.
In victim blaming, the causes of victimization are attributed to an individual rather than to
a situation. Thus, the consequences of belief in a just world may be related to or
explained in terms of particular patterns of causal attribution. 

Alternatives 
Veridical judgment 
See also: Veridicality 

#Additional_evidence
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Others have suggested alternative explanations for the derogation of victims. One
suggestion is that derogation effects are based on accurate judgments of a victim's
character. In particular, in relation to Lerner's first studies, some have hypothesized that it
would be logical for observers to derogate an individual who would allow himself to be
shocked without reason. A subsequent study by Lerner challenged this alternative
hypothesis by showing that individuals are only derogated when they actually suffer;
individuals who agreed to undergo suffering but did not were viewed positively. 

Guilt reduction 
Another alternative explanation offered for the derogation of victims early in the
development of the just-world hypothesis was that observers derogate victims to reduce
their own feelings of guilt. Observers may feel responsible, or guilty, for a victim's suffering
if they themselves are involved in the situation or experiment. In order to reduce the guilt,
they may devalue the victim. Lerner and colleagues claim that there has not been
adequate evidence to support this interpretation. They conducted one study that found
derogation of victims occurred even by observers who were not implicated in the process
of the experiment and thus had no reason to feel guilty. 

Additional evidence 
After Lerner's first studies, other researchers replicated these findings in other settings in
which individuals are victimized. This work, which began in the 1970s and continues today,
has investigated how observers react to victims of random calamities like traffic
accidents, as well as rape and domestic violence, illnesses, and poverty. Generally,
researchers have found that observers of the suffering of innocent victims tend to both
derogate and blame victims for their suffering. Observers thus maintain their belief in a
just world by changing their cognitions about the victims' character. 

In the early 1970s, social psychologists Zick Rubin and Letitia Anne Peplau developed a
measure of belief in a just world. This measure and its revised form published in 1975
allowed for the study of individual differences in just-world beliefs. Much of the subsequent
research on the just-world hypothesis used these measurement scales. 

Violence 
Researchers have looked at how observers react to victims of rape and other violence. In
a formative experiment on rape and belief in a just world by Linda Carli and colleagues,
researchers gave two groups of subjects a narrative about interactions between a man
and a woman. The description of the interaction was the same until the end; one group
received a narrative that had a neutral ending and the other group received a narrative
that ended with the man raping the woman. Subjects judged the rape ending as inevitable
and blamed the woman in the narrative for the rape on the basis of her behavior, but not
her characteristics. These findings have been replicated repeatedly, including using a rape
ending and a 'happy ending' (a marriage proposal). 

Other researchers have found a similar phenomenon for judgments of battered partners.
One study found that observers' labels of blame of female victims of relationship violence
increase with the intimacy of the relationship. Observers blamed the perpetrator only in
the most significant case of violence, in which a male struck an acquaintance. 

Bullying 
Researchers have employed the just-world hypothesis to understand bullying. Given other



Researchers have employed the just-world hypothesis to understand bullying. Given other

research on beliefs in a just world, it would be expected that observers would derogate
and blame bullying victims, but the opposite has been found: individuals high in just-world
belief have stronger anti-bullying attitudes. Other researchers have found that strong
belief in a just world is associated with lower levels of bullying behavior. This finding is in
keeping with Lerner's understanding of belief in a just world as functioning as a "contract"
that governs behavior. There is additional evidence that belief in a just world is protective
of the well-being of children and adolescents in the school environment, as has been
shown for the general population. 

Illness 
Other researchers have found that observers judge sick people as responsible for their
illnesses. One experiment showed that persons suffering from a variety of illnesses were
derogated on a measure of attractiveness more than healthy individuals were. In
comparison to healthy people, victim derogation was found for persons presenting with
indigestion, pneumonia, and stomach cancer. Moreover, derogation was found to be
higher for those suffering from severer illnesses, except for those presenting with cancer.
Stronger belief in a just world has also been found to correlate with greater derogation of
AIDS victims. 

Poverty 
More recently, researchers have explored how people react to poverty through the lens
of the just-world hypothesis. Strong belief in a just world is associated with blaming the
poor, with weak belief in a just world associated with identifying external causes of
poverty including world economic systems, war, and exploitation. 

The self as victim 
See also: Psychological response to rape and Self blame 

Some research on belief in a just world has examined how people react when they
themselves are victimized. An early paper by Dr. Ronnie Janoff-Bulman found that rape
victims often blame their own behavior, but not their own characteristics, for their
victimization. It was hypothesized that this may be because blaming one's own behavior
makes an event more controllable. 

These studies on victims of violence, illness, and poverty and others like them have
provided consistent support for the link between observers' just-world beliefs and their
tendency to blame victims for their suffering. As a result, the just-world hypothesis has
become widely accepted. 

Theoretical refinement 
Subsequent work on measuring belief in a just world has focused on identifying multiple
dimensions of the belief. This work has resulted in the development of new measures of
just-world belief and additional research. Hypothesized dimensions of just-world beliefs
include belief in an unjust world, beliefs in immanent justice and ultimate justice, hope for
justice, and belief in one's ability to reduce injustice. Other work has focused on looking at
the different domains in which the belief may function; individuals may have different just-
world beliefs for the personal domain, the sociopolitical domain, the social domain, etc. An
especially fruitful distinction is between the belief in a just world for the self (personal)
and the belief in a just world for others (general). These distinct beliefs are differentially
associated with health. 

#Positive_health_effects
#Violence
#Illness
#Poverty
#positive_health_effects


Correlates 
Researchers have used measures of belief in a just world to look at correlates of high and
low levels of belief in a just world. 

Limited studies have examined ideological correlates of the belief in a just world. These
studies have found sociopolitical correlates of just-world beliefs, including right-wing
authoritarianism and the protestant work ethic. Studies have also found belief in a just
world to be correlated with aspects of religiousness. 

Studies of demographic differences, including gender and racial differences, have not
shown systematic differences, but do suggest racial differences, with Black and African
Americans having the lowest levels of belief in a just world. 

The development of measures of just-world beliefs has also allowed researchers to
assess cross-cultural differences in just-world beliefs. Much research conducted shows
that beliefs in a just world are evident cross-culturally. One study tested beliefs in a just
world of students in 12 countries. This study found that in countries where the majority of
inhabitants are powerless, belief in a just world tends to be weaker than in other
countries. This supports the theory of the just-world hypothesis because the powerless
have had more personal and societal experiences that provided evidence that the world
is not just and predictable. 

Current research 
Positive mental health effects 
Though much of the initial work on belief in a just world focused on its negative social
effects, other research suggests that belief in a just world is good, and even necessary,
for mental health. Belief in a just world is associated with greater life satisfaction and
well-being and less depressive affect. Researchers are actively exploring reasons that
belief in a just world might have this relationship to mental health; it has been suggested
that such beliefs could be a personal resource or coping strategy that buffers stress
associated with daily life and with traumatic events. This hypothesis suggests that belief
in a just world can be understood as a positive illusion. 

Correlational studies also show that beliefs in a just world are correlated with internal
locus of control. Strong belief in a just world is associated with greater acceptance of and
less dissatisfaction with negative events in one's life. This may be one way in which belief
in a just world affects mental health. Others have suggested that this relationship holds
only for beliefs in a just world for oneself. Beliefs in a just world for others are related
instead to the negative social phenomena of victim blaming and victim derogation
observed in other studies. 

International research 
More than 40 years after Lerner's seminal work on belief in a just world, researchers
continue to study the phenomenon. Work continues primarily in the United States, Europe,
Australia, and Asia. Researchers in Germany have contributed disproportionately to
recent research. Their work resulted in a volume edited by Lerner and a German
researcher titled Responses to Victimizations and Belief in a Just World. 

See also 



Best of all possible worlds 
Candide 
Denial 
Fundamental attribution error 
Hindsight bias 
Mean world syndrome 
Moral panic 
System justification 
Theodicy 
Victim blaming 
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Less-is-better effect  

The less-is-better effect  is a type of preference reversal that occurs when the lesser
or smaller alternative of a proposition is preferred when evaluated separately, but not
evaluated together. The term was first proposed by Christopher Hsee. The effect has also
been studied by Dan Ariely. 

Examples 
Christopher Hsee demonstrated in 1988 the effect in a number of experiments: When both
of the following options were offered separately participants preferred the lesser option.
However, if they were judged together, participants preferred the other larger or more
numerous option. 

Christopher Hsee demonstrated the effect in a number of experiments, including some
which found: 

seven ounces of ice cream overflowing in a small cup was preferred over eight
ounces of ice cream in a much larger cup 
a dinnerware set with 24 intact pieces was preferred over a dinnerware set of 31
pieces with a few broken pieces 
a smaller dictionary was preferred over a larger dictionary with a torn cover 
participants perceived people giving away a $45 scarf as more generous than
those who gave a cheap $55 coat. 

Hypothesized causes 
Theoretical causes of the less-is-better effect include: 

counterfactual thinking . A study found that bronze medalists are happier than
silver medalists, apparently because silver invites comparison to gold whereas
bronze invites comparison to not receiving a medal. 
evaluability heuristic and/or fluency heuristic . Hsee hypothesized that subjects
evaluated proposals more highly based on attributes which were easier to
evaluate (attribute substitution). Another study found that students preferred funny
versus artistic posters according to attributes they could verbalize easily, but the
preference was reversed when they did not need to explain a reason (see also
introspection illusion ). 
representativeness heuristic or judgment by prototype . People judge things
according to average of a set more easily than size, a component of extension
neglect. 

See also 
Contrast effect 
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Mere-exposure effect  

The mere-exposure effect  is a psychological phenomenon by which people tend to
develop a preference for things merely because they are familiar with them. In social
psychology, this effect is sometimes called the familiarity principle. The effect has
been demonstrated with many kinds of things, including words, Chinese characters,
paintings, pictures of faces, geometric figures, and sounds. In studies of interpersonal
attraction, the more often a person is seen by someone, the more pleasing and likeable
that person appears to be. 

Research 
The earliest known research on the effect was conducted by Gustav Fechner in
1876.Edward B. Titchener also documented the effect and described the "glow of warmth"
felt in the presence of something that is familiar. However, Titchener's hypothesis was
thrown out once tested and results showed that the enhancement of preferences for
objects did not depend on the individual's subjective impressions of how familiar the
objects were. The rejection of Titchener's hypothesis spurred further research and the
development of current theory. 

The scholar who is best known for developing the mere-exposure effect is Robert Zajonc.
Before conducting his research, he observed that exposure to a novel stimulus initially
elicits a fear/avoidance response by all organisms. Each repeated exposure to the novel
stimulus causes less fear and more of an approach tactic by the observing organism.
After repeated exposure, the observing organism will begin to react fondly to the once
novel stimulus. This observation led to the research and development of the mere-
exposure effect.[  citation needed ] 

Zajonc (1960s) 
In the 1960s, a series of laboratory experiments by Robert Zajonc demonstrated that
simply exposing subjects to a familiar stimulus led them to rate it more positively than
other, similar stimuli which had not been presented. In the beginning of his research,
Zajonc looked at language and the frequency of words used. He found that overall
positive words received more usage than their negative counterparts. 

One experiment that was conducted to test the mere-exposure effect used fertile chicken
eggs for the test subjects. Tones of two different frequencies were played to different
groups of chicks while they were still unhatched. Once hatched, each tone was played to
both groups of chicks. Each set of chicks consistently chose the tone prenatally played to
it. Zajonc tested the mere-exposure effect by using meaningless Chinese characters on
two groups of individuals. The individuals were then told that these symbols represented
adjectives and were asked to rate whether the symbols held positive or negative
connotations. The symbols that had been previously seen by the test subjects were
consistently rated more positively than those unseen. After this experiment, the group
with repeated exposure to certain characters reported being in better moods and felt
more positive than those who did not receive repeated exposure. 

In one variation, subjects were shown an image on a tachistoscope for a very brief
duration that could not be perceived consciously. This subliminal exposure produced the
same effect, though it is important to note that subliminal effects are unlikely to occur
without controlled laboratory conditions. 



According to Zajonc, the mere-exposure effect is capable of taking place without
conscious cognition, and that "preferences need no inferences". This statement by Zajonc
has spurred much research in the relationship between cognition and affect. Zajonc
explains that if preferences (or attitudes) were merely based upon information units with
affect attached to them, then persuasion would be fairly simple. He argues that this is not
the case: such simple persuasion tactics have failed miserably. Zajonc states that
affective responses to stimuli happen much more quickly than cognitive responses, and
that these responses are often made with much more confidence. He states that thought
(cognition) and feeling (affect) are distinct, and that cognitions are not free from affect,
nor is affect free of cognition. Zajonc states, "...the form of experience that we came to
call feeling accompanies all cognitions, that it arises early in the process of registration
and retrieval, albeit weakly and vaguely, and that it derives from a parallel, separate, and
partly independent system in the organism." 

In regards to the mere-exposure effect and decision making, Zajonc states that there has
been no empirical proof that cognition precedes any form of decision making. While this is
a common assumption, Zajonc argues that the opposite is more likely: decisions are made
with little to no cognitive process. He equates deciding upon something with liking it,
meaning that more often we cognize reasons to rationalize a decision instead of deciding
upon it. Being that as it may, once we have decided that we 'like' something it is very
difficult to sway that opinion. We are experts on ourselves, we know what we like, whether
or not we have made cognitions to back it up. 

Goetzinger (1968) 
Charles Goetzinger conducted an experiment using the mere-exposure effect on his class
at Oregon State University. Goetzinger had a student come to class in a large black bag
with only his feet visible. The black bag sat on a table in the back of the classroom.
Goetzinger's experiment was to observe if the students would treat the black bag in
accordance to Zajonc's mere-exposure effect. His hypothesis was confirmed. The
students in the class first treated the black bag with hostility, which over time turned into
curiosity, and eventually friendship. This experiment confirms Zajonc's mere-exposure
effect, by simply presenting the black bag over and over again to the students their
attitudes were changed, or as Zajonc states "mere repeated exposure of the individual to
a stimulus is a sufficient condition for the enhancement of his attitude toward it". 

Bornstein (1989) 
A meta-analysis of 208 experiments found that the mere-exposure effect is robust and
reliable, with an effect size of r=0.26. This analysis found that the effect is strongest when
unfamiliar stimuli are presented briefly. Mere exposure typically reaches its maximum
effect within 10–20 presentations, and some studies even show that liking may decline
after a longer series of exposures. For example, people generally like a song more after
they have heard it a few times, but many repetitions can reduce this preference. A delay
between exposure and the measurement of liking actually tends to increase the strength
of the effect. The effect is weaker on children, and for drawings and paintings as
compared to other types of stimuli. One social psychology experiment showed that
exposure to people we initially dislike makes us dislike them even more. 

Zola-Morgan (2001) 
In support of Zajonc's claim that affect does not need cognition to occur, Zola-Morgan
conducted experiments on monkeys with lesions to the amygdala (the brain structure that
is responsive to affective stimuli). In his experiments Zola-Morgan proved that lesions to



is responsive to affective stimuli). In his experiments Zola-Morgan proved that lesions to

the amygdala impair affective functioning, but not cognitive processes. However, lesions
in the hippocampus (the brain structure responsible for memory) impair cognitive
functions but leave emotional responses fully functional. 

Two-factor theory 
The mere-exposure effect has been explained by a two-factor theory that posits that
repeated exposure of a stimulus increases perceptual fluency which is the ease with
which a stimulus can be processed. Perceptual fluency, in turn, increases positive affect
Studies showed that repeated exposure increases perceptual fluency, confirming the first
part of the two-factor theory. Later studies observed that perceptual fluency is affectively
positive, confirming the second part of the fluency account of the mere-exposure effect. 

Application 
Advertising 
The most obvious application of the mere-exposure effect is found in advertising, but
research has been mixed as to its effectiveness at enhancing consumer attitudes toward
particular companies and products. One study tested the mere-exposure effect with
banner ads seen on a computer screen. The study was conducted on college-aged
students who were asked to read an article on the computer while banner ads flashed at
the top of the screen. The results showed that each group exposed to the "test" banner
rated the ad more favorably than other ads shown less frequently or not at all. This
research bolsters the evidence for the mere-exposure effect. 

A different study showed that higher levels of media exposure are associated with lower
reputations for companies, even when the mere exposure is mostly positive. A
subsequent review of the research concluded that exposure leads to ambivalence
because it brings about a large number of associations, which tend to be both favorable
and unfavorable. Exposure is most likely to be helpful when a company or product is new
and unfamiliar to consumers. An 'optimal' level of exposure to an advertisement may or
may not exist. In a third study, experimenters primed consumers with affective motives.
One group of thirsty consumers were primed with a happy face before being offered a
beverage, while a second group was primed with an unpleasant face. The group primed
with the happy face bought more beverages, and were also willing to pay more for the
beverage than their unhappy counterparts. This study bolsters Zajonc's claim that choices
are not in need of cognition. Buyers often choose what they 'like' instead of what they
have substantially cognized. 

In the advertising world, the mere-exposure effect suggests that consumers need not
cognize advertisements: the simple repetition is enough to make a 'memory trace' in the
consumer's mind and unconsciously affect their consuming behavior. One scholar explains
this relationship as follows: "The approach tendencies created by mere exposure may be
preattitudinal in the sense that they do not require the type of deliberate processing that
is required to form brand attitude." 

Other areas 
The mere-exposure effect exists in most areas of human decision making. For example,
many stock traders tend to invest in securities of domestic companies merely because
they are more familiar with them despite the fact that international markets offer similar
or even better alternatives. The mere-exposure effect also distorts the results of journal



or even better alternatives. The mere-exposure effect also distorts the results of journal

ranking surveys; those academics who previously published or completed reviews for a
particular academic journal rate it dramatically higher than those who did not. There are
mixed results on the question of whether mere exposure can promote good relations
between different social groups. When groups already have negative attitudes to each
other, further exposure can increase hostility. A statistical analysis of voting patterns
found that a candidate's exposure has a strong effect on the number of votes they
receive, distinct from the popularity of the policies. Another example would be an
automotive journalist claiming his own car being the best car in the world despite having
driven countless cars. 

See also 
Interpersonal attraction 
Propinquity effect 
Subliminal advertising 

External links 
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Money illusion 

In economics, money illusion, or price illusion, refers to the tendency of people to
think of currency in nominal, rather than real, terms. In other words, the numerical/face
value (nominal value) of money is mistaken for its purchasing power (real value). This is
false, as modern fiat currencies have no intrinsic value and their real value is derived from
their ability to be exchanged for goods (purchasing power) and used for payment of
taxes. 

The term was coined by Irving Fisher in Stabilizing the Dollar. It was popularized by John
Maynard Keynes in the early twentieth century, and Irving Fisher wrote an important book
on the subject, The Money Illusion, in 1928. The existence of money illusion is disputed by
monetary economists who contend that people act rationally (i.e. think in real prices) with
regard to their wealth.Eldar Shafir, Peter A. Diamond, and Amos Tversky (1997) have
provided compelling[  citation needed ] empirical evidence for the existence of the effect and it
has been shown to affect behaviour in a variety of experimental and real-world situations.

Shafir et al. also state that money illusion influences economic behaviour in three main
ways: 

Price stickiness. Money illusion has been proposed as one reason why nominal
prices are slow to change even where inflation has caused real prices or costs to
rise. 
Contracts and laws are not indexed to inflation as frequently as one would
rationally expect. 
Social discourse, in formal media and more generally, reflects some confusion
about real and nominal value. 

Money illusion can also influence people's perceptions of outcomes. Experiments have
shown that people generally perceive an approximate 2% cut in nominal income with no
change in monetary value as unfair, but see a 2% rise in nominal income where there is
4% inflation as fair, despite them being almost rational equivalents. However, this result is
consistent with the 'Myopic Loss Aversion theory'. Furthermore, the money illusion means
nominal changes in price can influence demand even if real prices have remained
constant. 

On the money illusion 
Some have suggested that money illusion implies that the negative relationship between
inflation and unemployment described by the Phillips curve might hold, contrary to recent
macroeconomic theories such as the "expectations-augmented Phillips curve". If workers
use their nominal wage as a reference point when evaluating wage offers, firms can keep
real wages relatively lower in a period of high inflation as workers accept the seemingly
high nominal wage increase. These lower real wages would allow firms to hire more
workers in periods of high inflation. 

Explanations of money illusion generally describe the phenomenon in terms of heuristics.
Nominal prices provide a convenient rule of thumb for determining value and real prices
are only calculated if they seem highly salient (e.g. in periods of hyperinflation or in long
term contracts). 

A hypothetical example is if a man has $1,000,000 which doubles every 10 years in the
bank, while living expenses (initially $100,000 every 10 years) also doubles every 10



bank, while living expenses (initially $100,000 every 10 years) also doubles every 10

years. The man will have $1,900,000 after the first decade, $3,600,000 after the second,
and $6,800,000 after the third (ignoring inflation before each 10-year mark), and will thus
feel safe because each 10 years his net gains (interest subtract living expenses) are
more than the previous 10 years, even though his purchasing power is decreasing
because the interest rate matches inflation rate. 

See also 
Behavioural economics 
Fiscal Illusion 
Framing (social science) 
Homo economicus 
Map-territory relation 
The Mandrake Mechanism 
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Moral credential 

The moral credential effect  is a bias that occurs when a person's track record as a
good egalitarian establishes in them an unconscious ethical certification, endorsement, or
license that increases the likelihood of less egalitarian decisions later. This effect occurs
even when the audience or moral peer group is unaware of the affected person's
previously established moral credential. For example, individuals who had the opportunity
to recruit a woman or African American in one setting were more likely to say later, in a
different setting, that a job would be better suited for a man or a Caucasian. Similar
effects also appear to occur when a person observes another person from a group they
identify with making an egalitarian decision. 

Group membership 
It has been found that moral credentials can be obtained vicariously. That is, a person will
behave as if they themselves have moral credentials when that person observes another
person from a group they identify with making an egalitarian decision. In research that
draws on social identity theory it was also found that group membership moderates the
effectiveness of moral credentials in mitigating perceptions of prejudice. Specifically, it
was observed that displays of moral credentials have more effect between people who
share in-group status. 

Quotes 
Philosopher Friedrich Nietzsche in Human, All Too Human (1878) : 

Innocent corruption. In all institutions that do not feel the sharp wind of public
criticism (as, for example, in scholarly organizations and senates), an
innocent corruption grows up, like a mushroom. 

See also 
Discrimination 
List of cognitive biases 
Prejudice 
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Negativity effect  

In psychology, the negativity effect  is the tendency of people, when evaluating the
causes of the behaviors of a person they dislike, to attribute their positive behaviors to
the environment and their negative behaviors to the person's inherent nature. The
negativity effect is the inverse of the positivity effect , which is found when people
evaluate the causes of the behaviors of a person they like. Both effects are attributional
biases. The negativity effect plays a role in producing the fundamental attribution error, a
major contributor to prejudice. 

It's said in politics that the negativity effect is more influential with voters than the
positivity effect.[  citation needed ] 

The term negativity effect also refers to the tendency of some people to assign more
weight to negative information in descriptions of others. Research has shown that the
negativity effect in this sense is quite common, especially with younger people; older
adults, however, display less of this tendency and more of the opposite tendency (the
positivity effect).[  citation needed ] 

See also 
List of biases in judgment and decision making 
Moral panic 
Selective attention 
Social undermining 
Trait ascription bias 
Victim blaming 
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Negativity bias 

Negativity bias is the psychological phenomenon by which humans have a greater
recall of unpleasant memories compared with positive memories. People are seen to be
much more biased to the avoidance of negative experiences. They seem to behave in
ways that will help them avoid these events. With this, humans are much more likely to
recall and be influenced by the negative experiences of the past. 

History 
The capacity to put more weight on negative entities than positive ones likely evolved for
an important reason: to keep us out of harm’s way. From the beginning of humanity is has
been our most important survival skill to be able to stay away from or dodge danger.
Knowing this survival technique, our brain has developed systems that make it hard for us
to not notice danger and respond to it. 

The concept of negativity bias is not new. The earlier research on this phenomenon led to
the development of the prospect theory. The prospect theory evaluates the ways people
make choices when there is a known risk. Both negativity bias and the derived prospect
theory coincide with the idea that “people are much more likely to choose things based
on their need to avoid negative experiences, rather than on their desire to get positive
things”. 

This phenomenon has recently been researched by psychologists Roy F. Baumister, Ellen
Bratslavsky, Kathleen Vohs, and Catrin Finkenauer. These psychologists found that
negative experience, or fear of bad events has a greater impact on people than do
neutral or positive experiences. Their findings were published in 2001 and can be found in
the Review of General Psychology in the article “Bad is Stronger than Good”. In the same
year, another paper with almost exactly the same findings was published by Rozin and
Royzman titled Negativity Bias, Negativity Dominance, and Contagion. 

According to Rozi and Royzman, there are four ways in which humans and animals show to
give greater weight to negative entities. These four aspects are negative potency,
steeper negative gradients, negativity dominance, and negative differentiation. Negative
potency is that negative entities are stronger than the equivalent positive entities.
Steeper negative gradient means that the negativity of these negative events grows
more rapidly with space or time than positive events. With negativity dominance,
“combinations of negative and positive entities yield evaluations that are more negative
than the algebraic sum of individual subjective valences would predict.” And finally,
negative differentiation is that negative entities are more varied, yield more complex
conceptual representations, and engage a wider response range. In their paper they
seem to focus more on negativity dominance and on the idea that negative are more
contagious than positive ones. 

Research 
One study was done by John Cacioppo, a Ph.D. professor formerly at Ohio State
University. His study entailed showing participants pictures of either positive,
negative, or neutral objects. These pictures whether a Ferrari (positive), a mutilated
face (negative), or a hair dryer (neutral) all were known to arouse certain feelings.
While showing participants these pictures he measured the electrical activity on the
brain’s cerebral cortex. Cacioppo found that the brain reacted more strongly to the



brain’s cerebral cortex. Cacioppo found that the brain reacted more strongly to the

stimuli that was “negative.” This meaning, in the terms of electrical activity in the
brain, that there was a greater electrical surge in electrical activity. This proved
that our attitudes are more heavily influenced by downbeat than good news. 

The use of social media for large organizations demonstrates the negativity bias.
McDonalds used Twitter to get customers to tell their favorite stories of their
experiences with the restaurant . Out of the 79,000 tweets about McDonalds, 2,000
were negative. Even though 97.5% of the tweets had a positive sentiment, most of
the headlines focused on the failure of the campaign. 

Hamlin et al. researched three-month olds and found that they process negativity
just as adults do. This suggests that the negativity bias is instinctual in humans and
not a conscious decision. 

Researchers found that the negativity bias is noticeable during the work day.
Amabile studied professionals and looked at what made their day good or bad. The
findings showed that when professionals made even the slightest step forward on a
project, their day was good; however, a minor setback resulted in a bad day.
Furthermore, Amabile found that the negative setbacks were more than twice as
strong as the positive steps forward when relating to the individual’s happiness
that day. 

Researchers examined the negativity bias with respect to reward and punishment.
The findings conclude that faster learning develops from negative reinforcement
rather than positive reinforcement. 

Researchers analyzed language to study the negativity bias. There are more
emotional words in the human dictionary that are negative. One study in particular
found that 62% of the emotional words were negative and 32% were positive.
Seventy-four percent of the total words in the English language describing
personality traits are negative. 

Researchers studied facial expressions in order to study the negativity bias.
Participants’ facial expressions were monitored as they were exposed to pleasant,
neutral, and unpleasant odors. The results show that the participant’s negative
reactions to unpleasant odors were stronger than the positive reactions to the
pleasant odors. Researchers also tested negativity bias with children as the
participants with respect to facial expressions. Children perceived both negative
and neutral facial expressions as negative. 

Explanations 
Research suggests many explanations behind the negativity bias. Listed below are
several explanations ranging from small to large instances of information integration. Each
of these tries to clarify why negativity biases occur. However, future research must be
conducted in order to fully understand the causation of humans’ negative mindset. 

Selective attention : Research shows that people pay more attention to negative
issues. Because humans can only focus on one message at a time, due to selective
attention, the negative message becomes more profound.[  citation needed ] 

Retrieval and accessibility: Some studies found some negativity biases to appear
only over time. This demonstrates how memory places an important role in negativity
bias. Throughout the retrieval process, negativity biases arise. People retain the



bias. Throughout the retrieval process, negativity biases arise. People retain the

impression of information rather than the features of the information. Also, because
negative experiences and memories are more distinct in one’s mind, they are retrieved
more rapidly and therefore more easily accessible. 

Definitiveness: Humans rely heavily on distinguishing features from an object. For
example, when talking about cars, people rely on the features that make a certain car
stand out from another car. However, when this effect is applied to perception of people,
it is the negative traits that stand out. Normal traits of people tend to be positive traits,
so when perceiving other people, humans rely heavily on the negative appearances such
as a big nose or a round tummy. 

The judgment process: People weigh negative information more than positive
information because that is how they think it should be weighed. It makes sense to people
to think in negative terms.[  citation needed ] 

The figure–ground hypothesis: There are many happy people in the world and most
people expect and report high levels of personal happiness. People evaluate others in a
positive way, and this makes it easier for the more negative information to stand out so
much. 

Novelty and distinctiveness: Negative information is more distinctive and more novel
compared to positive information. The fact that it has more novelty means that it will be
remembered more and more easily recalled. The fact that it is more distinctive means
that it will be more distinguishable among different objects. If the negative information
eliminates its surprisingness or informativeness it will reduce the impact of the negative
information.[  citation needed ] 

Credibility: Negative information is more credible than positive information. Because
there is a strong normative pressure to say positive things, the person who says
something negative is the one who is more likely to seem sincere.[  citation needed ] 

Interference effects: Humans have a very hard time enjoying the positive attributes
of an object or event when there is a negative attribute clinging to that same object or
event. For example, if an iPhone screen is cracked, then it is a cracked iPhone and no
longer as valuable as it was before being cracked.[  citation needed ] 

Neurological evidence 
In the brain, there are two different systems for negative and positive stimuli. The left
hemisphere, which is known for articulate language, is somewhat specialized for positive
experiences; whereas, the right hemisphere focuses more on negative experiences.
Another area of the brain used for the negativity bias is the amygdala. This specific area
of the brain uses about two-thirds of its neurons searching for negative experiences.
Once the amygdala starts looking for the bad news, it is stored into long-term memory.
Positive experiences have to be held in awareness for more than twelve seconds in order
for the transfer from short-term memory to long-term memory to take place. We
remember more after we hear disapproving or disappointing news than before; this shows
how the brain processes criticism. As a result, Cliff Nass, professor of communication from
Stanford University has suggested managers offer praise after criticism, not before, so
that the praise actually makes an impression on the receiver.Implicit memory registers
and responds to negative events almost immediately. It takes five to twenty seconds for
positive experiences to even register in the brain. Emotional information revolves within
the limbic system. Therefore, the limbic system ties perfectly into the negativity bias.
Furthermore, the limbic system can become overloaded with negative information and in



Furthermore, the limbic system can become overloaded with negative information and in

turn takes control of the brain. The neocortex is responsible for maintaining higher level
cognitive processes. A person uses the neocortex when trying to control the negative
symptoms dispersed from the limbic system. Based on the connection between the limbic
system and the nervous system, the body reacts harshly when solely speaking about
negative events. 

See also 
Loss aversion 
Negativity effect 
Positivity effect 
Positivity offset 
Cognitive bias 
List of biases in judgment and decision making 

Further reading 
Early negativity bias occurring prior to experiencing of emotion: An ERP study . Dong,
G. et al. (2011) 
How to change things when things are hard. Written by: Chip Heath and Dan Heath 
Bad is Stronger Than Good Article 
A note on negativity bias and framing response asymmetry . Sonsino, D. (2011) 

External links 
Theory and Research Information on theoretical aspect of negativity bias. 
Negativity Bias- description Video. 
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Neglect of probability 

The neglect of  probability, a type of cognitive bias, is the tendency to completely
disregard probability when making a decision under uncertainty and is one simple way in
which people regularly violate the normative rules for decision making. Small risks are
typically either neglected entirely or hugely overrated, the continuum between the
extremes is ignored. The term probability neglect  was coined by Cass Sunstein. 

There are many related ways in which people violate the normative rules of decision
making with regard to probability including the hindsight bias, the neglect of prior base
rates effect, and the gambler's fallacy. This bias, though, is notably different from the
preceding biases because with this bias, the actor completely disregards probability
when deciding, instead of incorrectly using probability, as the actor does in the above
examples. 

Baron, Granato, Spranca, and Teubal (1993) studied the bias. They did so by asking
children the following question: 

Susan and Jennifer are arguing about whether they should wear seat belts
when they ride in a car. Susan says that you should. Jennifer says you
shouldn't... Jennifer says that she heard of an accident where a car fell into a
lake and a woman was kept from getting out in time because of wearing her
seat belt, and another accident where a seat belt kept someone from getting
out of the car in time when there was a fire. What do you think about this? 

Jonathan Baron (2000) notes that subject X responded in the following manner: 

A: Well, in that case I don't think you should wear a seat belt. 
Q (interviewer): How do you know when that's gonna happen? 
A: Like, just hope it doesn't! 
Q: So, should you or shouldn't you wear seat belts? 
A: Well, tell-you-the-truth we should wear seat belts. 
Q: How come? 
A: Just in case of an accident. You won't get hurt as much as you will if you didn't wear
a seat belt. 
Q: OK, well what about these kinds of things, when people get trapped? 
A: I don't think you should, in that case. 

It is clear that subject X completely disregards the probability of an accident happening
versus the probability of getting hurt by the seat belt in making the decision. A normative
model for this decision would advise the use of expected-utility theory to decide which
option would likely maximize utility. This would involve weighing the changes in utility in
each option by the probability that each option will occur, something that subject X
ignores. 

Another subject responded to the same question: 

A: If you have a long trip, you wear seat belts half way. 
Q: Which is more likely? 
A: That you'll go flyin' through the windshield. 
Q: Doesn't that mean you should wear them all the time? 
A: No, it doesn't mean that. 
Q: How do you know if you're gonna have one kind of accident or the other? 
A: You don't know. You just hope and pray that you don't. 
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Here again, the subject disregards the probability in making the decision by treating each
possible outcome as equal in his reasoning. 

Baron (2000) suggests that adults may suffer from the bias as well, especially when it
comes to difficult decisions like a medical decision under uncertainty. This bias could make
actors drastically violate expected-utility theory in their decision making, especially when
a decision must be made in which one possible outcome has a much lower or higher utility
but a small probability of occurring (e.g. in medical or gambling situations). In this aspect,
the neglect of probability bias is similar to the neglect of prior base rates effect. 

In another example of near-total neglect of probability, Rottenstreich and Hsee (2001)
found that the typical subject was willing to pay $10 to avoid a 99% chance of a painful
electric shock, and $7 to avoid a 1% chance of the same shock. (They suggest that
probability is more likely to be neglected when the outcomes are emotion arousing.) 

See also 
List of cognitive biases 
Decision analysis 

Baron, J. (2000). Thinking and Deciding (3d ed.). Cambridge University Press.
p. 260-261 
Rottenstreich, Y. & Hsee, C.K. (2001). Money, kisses, and electric shocks: on the
affective psychology of risk. Psychological Science, 12, 185-190. 
Baron, J., Granato, L., Spranca, M., & Teubal, E. (1993). Decision-making biases in
children and early adolescents: Exploratory studies. Merrill-Palmer Quarterly
(1982-), 22-46. 
Sunstein, C. R. (2002). Probability neglect: Emotions, worst cases, and law. The Yale
Law Journal, 112(1), 61-107. 
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Normalcy bias 

The normalcy bias, or normality bias, refers to a mental state people enter when facing
a disaster. It causes people to underestimate both the possibility of a disaster occurring
and its possible effects. This often results in situations where people fail to adequately
prepare for a disaster, and on a larger scale, the failure of governments to include the
populace in its disaster preparations. The assumption that is made in the case of the
normalcy bias is that since a disaster never has occurred then it never will occur. It also
results in the inability of people to cope with a disaster once it occurs. People with a
normalcy bias have difficulties reacting to something they have not experienced before.
People also tend to interpret warnings in the most optimistic way possible, seizing on any
ambiguities to infer a less serious situation. 

Examples 
Little Sioux Scout camp in June 2008. Despite being in the middle of "Tornado Alley," the
campground had no tornado shelter to offer protection from a strong tornado. 

During the September 11 attacks, many in the World Trade Center returned to their offices
during the evacuation to turn off their computers and ultimately died when the towers
collapsed. More than 70% of survivors checked with others before deciding to evacuate. 

Continued growth of the National Debt in spite of credit downgrades, warnings made
public by David M. Walker (U.S. Comptroller General) , and ongoing deficit spending. 

Effects 
The normalcy bias often results in unnecessary deaths in disaster situations. The lack of
preparation for disasters often leads to inadequate shelter, supplies, and evacuation
plans. Even when all these things are in place, individuals with a normalcy bias often
refuse to leave their homes. 

The normalcy bias also causes people to drastically underestimate the effects of the
disaster. Therefore, they think that everything will be all right, while information from the
radio, television, or neighbors gives them reason to believe there is a risk. The normalcy
bias creates a cognitive dissonance that they then must work to eliminate. Some manage
to eliminate it by refusing to believe new warnings coming in and refusing to evacuate
(maintaining the normalcy bias), while others eliminate the dissonance by escaping the
danger. The possibility that some may refuse to evacuate causes significant problems in
disaster planning. 

Hypothesized cause 
The normalcy bias may be caused in part by the way the brain processes new data.
Research suggests that even when the brain is calm, it takes 8–10 seconds to process
new information. Stress slows the process, and when the brain cannot find an acceptable
response to a situation, it fixates on a single and sometimes default solution that may or
may not be correct. An evolutionary reason for this response could be that paralysis gives
an animal a better chance of surviving an attack; predators are less likely to eat prey
that isn't struggling. 

https://en.wiktionary.org/wiki/mental_state
en.wikipedia.org-_w_index.php-e510f31a417b5199e0fde8ab8434d2e2.xhtml


Prevention 
The negative effects can be combated through the four stages of disaster response: 

preparation, including publicly acknowledging the possibility of disaster and forming
contingency plans 
warning, including issuing clear, unambiguous, and frequent warnings and helping
the public to understand and believe them 
impact, the stage at which the contingency plans take effect and emergency
services, rescue teams, and disaster relief teams work in tandem 
aftermath, or reestablishing equilibrium after the fact by providing supplies and aid
to those in need 

See also 
Disaster relief 
Disaster planning 
Black Swan Theory 
Somebody Else's Problem 



Selection bias 

Selection bias is a statistical bias in which there is an error in choosing the individuals
or groups to take part in a scientific study. It is sometimes referred to as the selection
effect . The phrase "selection bias" most often refers to the distortion of a statistical
analysis, resulting from the method of collecting samples. If the selection bias is not taken
into account, then some conclusions of the study may not be accurate.. 

Types 
There are many types of possible selection bias, including: 

Sampling bias 
Sampling bias is systematic error due to a non-random sample of a population, causing
some members of the population to be less likely to be included than others, resulting in a
biased sample, defined as a statistical sample of a population (or non-human factors) in
which all participants are not equally balanced or objectively represented. It is mostly
classified as a subtype of selection bias, sometimes specifically termed sample selection
bias, but some classify it as a separate type of bias. 

A distinction of sampling bias (albeit not a universally accepted one) is that it undermines
the external validity of a test (the ability of its results to be generalized to the rest of the
population), while selection bias mainly addresses internal validity for differences or
similarities found in the sample at hand. In this sense, errors occurring in the process of
gathering the sample or cohort cause sampling bias, while errors in any process
thereafter cause selection bias. 

Examples of sampling bias include self-selection, pre-screening of trial participants,
discounting trial subjects/tests that did not run to completion and migration bias by
excluding subjects who have recently moved into or out of the study area. 

Time interval 
Early termination of a trial at a time when its results support a desired conclusion. 
A trial may be terminated early at an extreme value (often for ethical reasons), but
the extreme value is likely to be reached by the variable with the largest variance,
even if all variables have a similar mean. 

Exposure 
Susceptibility bias 

Clinical susceptibility bias, when one disease predisposes for a second
disease, and the treatment for the first disease erroneously appears to
predispose to the second disease. For example, postmenopausal syndrome
gives a higher likelihood of also developing endometrial cancer, so estrogens
given for the postmenopausal syndrome may receive a higher than actual
blame for causing endometrial cancer. 
Protopathic bias, when a treatment for the first symptoms of a disease or
other outcome appear to cause the outcome. It is a potential bias when
there is a lag time from the first symptoms and start of treatment before
actual diagnosis. It can be mitigated by lagging, that is, exclusion of



actual diagnosis. It can be mitigated by lagging, that is, exclusion of

exposures that occurred in a certain time period before diagnosis. 
Indication bias, a potential mix up between cause and effect when exposure
is dependent on indication, e.g. a treatment is given to people in high risk of
acquiring a disease, potentially causing a preponderance of treated people
among those acquiring the disease. This may cause an erroneous
appearance of the treatment being a cause of the disease. 

Data 
Partitioning (dividing) data with knowledge of the contents of the partitions, and
then analyzing them with tests designed for blindly chosen partitions. 
Rejection of "bad" data on arbitrary grounds, instead of according to previously
stated or generally agreed criteria. 
Rejection of "outliers" on statistical grounds that fail to take into account important
information that could be derived from "wild" observations. 

Studies 
Selection of which studies to include in a meta-analysis (see also combinatorial
meta-analysis). 
Performing repeated experiments and reporting only the most favorable results,
perhaps relabelling lab records of other experiments as "calibration tests",
"instrumentation errors" or "preliminary surveys". 
Presenting the most significant result of a data dredge as if it were a single
experiment (which is logically the same as the previous item, but is seen as much
less dishonest). 

Attrition 
Attrition bias is a kind of selection bias caused by attrition (loss of participants),
discounting trial subjects/tests that did not run to completion. It includes dropout,
nonresponse (lower response rate), withdrawal and protocol deviators. It gives biased
results where it is unequal in regard to exposure and/or outcome. For example, in a test
of a dieting program, the researcher may simply reject everyone who drops out of the
trial, but most of those who drop out are those for whom it was not working. Different loss
of subjects in intervention and comparison group may change the characteristics of these
groups and outcomes irrespective of the studied intervention. 

Observer selection 
Data is filtered not only by study design and measurement, but by the necessary
precondition that there has to be someone doing a study. In situations where the
existence of the observer or the study is correlated with the data observation selection
effects occur, and anthropic reasoning is required. 

An example is the past impact event record of Earth: if large impacts cause mass
extinctions and ecological disruptions precluding the evolution of intelligent observers for
long periods, no one will observe any evidence of large impacts in the recent past (since
they would have prevented intelligent observers from evolving). Hence there is a potential
bias in the impact record of Earth. Astronomical existential risks might similarly be
underestimated due to selection bias, and an anthropic correction has to be introduced. 

Avoidance 



In the general case, selection biases cannot be overcome with statistical analysis of
existing data alone, though Heckman correction may be used in special cases. An informal
assessment of the degree of selection bias can be made by examining correlations
between exogenous (background) variables and a treatment indicator. However, in
regression models, it is correlation between unobserved determinants of the outcome and
unobserved determinants of selection into the sample which bias estimates, and this
correlation between unobservables cannot be directly assessed by the observed
determinants of treatment. 

Related issues 
Selection bias is closely related to: 

publication bias or reporting bias, the distortion produced in community perception
or meta-analyses by not publishing uninteresting (usually negative) results, or
results which go against the experimenter's prejudices, a sponsor's interests, or
community expectations. 
confirmation bias, the distortion produced by experiments that are designed to
seek confirmatory evidence instead of trying to disprove the hypothesis. 
exclusion bias, results from applying different criteria to cases and controls in
regards to participation eligibility for a study/different variables serving as basis
for exclusion. 

See also 
Berkson's paradox 
Black Swan theory 
Cherry picking (fallacy) 
Funding bias 
List of cognitive biases 
Reporting bias 
Sampling bias 
Self-fulfilling prophecy 
Publication bias 
Participation bias 
Survivorship bias 
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Observer-expectancy effect  

"Participant-observer effect" redirects here. 
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The observer-expectancy effect  (also called
the experimenter-expectancy effect ,
expectancy bias, observer effect , or
experimenter effect) is a form of reactivity in
which a researcher's cognitive bias causes them
to unconsciously influence the participants of an
experiment. It is a significant threat to a study's
internal validity, and is therefore typically
controlled using a double-blind experimental
design. 

An example of the observer-expectancy effect is
demonstrated in music backmasking,[  citation needed ]

in which hidden verbal messages are said to be
audible when a recording is played backwards.
Some people expect to hear hidden messages
when reversing songs, and therefore hear the
messages, but to others it sounds like nothing
more than random sounds. Often when a song is
played backwards, a listener will fail to notice the
"hidden" lyrics until they are explicitly pointed out,
after which they are obvious. Other prominent
examples include facilitated communication and
dowsing. 

See also 
Demand characteristics 
Clever Hans – a horse who seemed to be
performing arithmetic and other amazing
skills, but in reality took cues transmitted
unconsciously by his trainer and observers. 
epistemic feedback 
Expectation 
Hawthorne effect 
Placebo – an inert medicine or preparation
which works because the patient thinks it
will 
Nocebo 
N rays – imaginary radiation 
Pygmalion effect – teachers who expect
higher achievement from some children
actually get it 
Reality tunnel 
Reflexivity (social theory) 
Subject-expectancy effect 
Naturalistic observation 
Participant observer 
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External links 
Skeptic's Dictionary on the Experimenter
Effect 
Article discussing expectancy effects in
paranormal investigation 
Another article by Rupert Sheldrake 

http://skepdic.com/experimentereffect.html
http://skepdic.com/experimentereffect.html
http://www.williamjames.com/Science/ESP.htm
http://www.williamjames.com/Science/ESP.htm
http://www.sheldrake.org/experiments/expectations/


Omission bias 

The omission bias is an alleged type of cognitive bias. It is the tendency to judge
harmful actions as worse, or less moral than equally harmful omissions (inactions) due to
the fact that actions are more obvious than inactions. It is contentious as to whether this
represents a systematic error in thinking, or is supported by a substantive moral theory.
For a consequentialist, judging harmful actions as worse than inaction would indeed be
inconsistent, but deontological ethics may, and normally does, draw a moral distinction
between doing and allowing. The bias is usually showcased through the trolley problem. 

Examples & Applications 
Spranca, Minsk and Baron extended the omission bias to judgments of morality of choices.
In one scenario, John, a tennis player, would be facing a tough opponent the next day in a
decisive match. John knows his opponent is allergic to a food substance. Subjects were
presented with two conditions: John recommends the food containing the allergen to hurt
his opponent's performance, or the opponent himself orders the allergenic food, and John
says nothing. A majority of people judged that John's action of recommending the
allergenic food as being more immoral than John's inaction of not informing the opponent
of the allergenic substance. 

The effect has also held in real world athletic arenas: NBA statistics showcased referees
called 50 percent fewer fouls in the final moments of close games. 

An additional real world example is when parents decide not to vaccinate their children
because of the potential chance of death - even when the probability the vaccination will
cause death is much less likely than death from the disease prevented. 

See also 
List of cognitive biases 
Omission 
Status quo bias 
Trolley problem 

Baron, Jonathan. (1988, 1994, 2000). Thinking and Deciding. Cambridge University
Press. 
Asch DA, Baron J, Hershey JC, Kunreuther H, Meszaros JR, Ritov I, Spranca M.
Omission bias and pertussis vaccination. Medical Decision Making. 1994; 14:118-24.
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Optimism bias 

The optimism bias (also known as unrealistic or comparative optimism) is a bias
that causes a person to believe that they are less at risk of experiencing a negative
event compared to others. There are four factors that cause a person to be optimistically
biased: their desired end state, their cognitive mechanisms, the information they have
about themselves versus others, and overall mood. The optimistic bias is seen in a
number of situations. For example: people believing that they are less at risk of being a
crime victim, smokers believing that they are less likely to contract lung cancer or disease
than other smokers, first-time bungee jumpers believing that they are less at risk of an
injury than other jumpers, or traders who think they are less exposed to losses in the
markets. 

Although the optimism bias occurs for both positive events, such as believing oneself to
be more financially successful than others and negative events, such as being less likely
to have a drinking problem, there is more research and evidence suggesting that the bias
is stronger for negative events. Different consequences result from these two types of
events: positive events often lead to feelings of well being and self-esteem, while
negative events lead to consequences involving more risk, such as engaging in risky
behaviors and not taking precautionary measures for safety. 

Measuring 
The optimistic bias is typically measured through two determinants of risk: absolute risk,
where individuals are asked to estimate their likelihood of experiencing a negative event
compared to their actual chance of experiencing a negative event (comparison against
self), and comparative risk, where individuals are asked to estimate the likelihood of
experiencing a negative event (their personal risk estimate) compared to others of the
same age and sex (a target risk estimate). Problems can occur when trying to measure
absolute risk because it is extremely difficult to determine the actual risk statistic for a
person. Therefore, the optimistic bias is primarily measured in comparative risk forms,
where people compare themselves against others, through direct and indirect
comparisons. Direct comparisons ask whether an individual's own risk of experiencing an
event is negative, positive or equal than someone else's risk, while indirect comparisons
ask individuals to provide separate estimates of their own risk of experiencing an event
and other's risk of experiencing the same event. 

After obtaining scores, researchers are able to use the information to determine if there
is a difference in the average risk estimate of the individual compared to the average risk
estimate of their peers. Generally in negative events, the mean risk of an individual
appears lower than the risk estimate of others. This is then used to demonstrate the bias'
effect. The optimistic bias can only be defined at a group level, because at an individual
level the positive assessment could be true. Likewise, difficulties can arise in
measurement procedures, as it is difficult to determine when someone is being optimistic,
realistic, or pessimistic. Research suggests that the bias comes from an overestimate of
group risks rather than underestimating one's own risk. 

Factors 
The factors leading to the optimistic bias can be categorized into four different groups:
desired end states of comparative judgment, cognitive mechanisms, information about the
self versus a target, and underlying affect. These are explained more in detail below. 



Desired end states of comparative judgment 
Many explanations for the optimistic bias come from the goals that people want and
outcomes they wish to see. People tend to view their risks as less than others because
they believe that this is what other people want to see. These explanations include self-
enhancement, self-presentation, and perceived control. 

Self -enhancement 

Self-enhancement suggests that optimistic predictions are satisfying and that it feels
good to think that positive events will happen. People can control their anxiety and other
negative emotions if they believe they are better off than others. People tend to focus on
finding information that supports what they want to see happen, rather than what will
happen to them. With regards to the optimistic bias, individuals will perceive events more
favorably, because that is what they would like the outcome to be. This also suggests
that people might lower their risks compared to others to make themselves look better
than average: they are less at risk than others and therefore better. 

Self -presentation 

Studies suggest that people attempt to establish and maintain a desired personal image
in social situations. People are motivated to present themselves towards others in a
good light, and some researchers suggest that the optimistic bias is a representative of
self-presentational processes: people want to appear more well-off than others. However,
this is not through conscious effort. In a study where participants believed their driving
skills would be either tested in either real-life or driving simulations, people who believed
they were to be tested had less optimistic bias and were more modest about their skills
than individuals who would not be tested. Studies also suggest that individuals who
present themselves in a pessimistic and more negative light are generally less accepted
by the rest of society. This might contribute to overly optimistic attitudes. 

Personal control/perceived control 

People tend to be more optimistically biased when they believe they have more control
over events than others. For example, people are more likely to think that they will not be
harmed in a car accident if they are driving the vehicle. Another example is that if
someone believes that they have a lot of control over becoming infected with HIV, they
are more likely to view their risk of contracting the disease to be low. Studies have
suggested that the greater perceived control someone has, the greater their optimistic
bias. Stemming from this, control is a stronger factor when it comes to personal risk
assessments, but not when assessing others. 

A meta-analysis reviewing the relationship between the optimistic bias and perceived
control found that a number of moderators contribute to this relationship. In previous
research, participants from the United States generally had higher levels of optimistic
bias relating to perceived control than those of other nationalities. Students also showed
larger levels of the optimistic bias than non-students. The format of the study also
demonstrated differences in the relationship between perceived control and the
optimistic bias: direct methods of measurement suggested greater perceived control and
greater optimistic bias as compared to indirect measures of the bias. The optimistic bias
is strongest in situations where an individual needs to rely heavily on direct action and
responsibility of situations. 

An opposite factor of perceived control is that of prior experience. Prior experience is
typically associated with less optimistic bias, which some studies suggest is from either a



typically associated with less optimistic bias, which some studies suggest is from either a

decrease in the perception of personal control, or make it easier for individuals to imagine
themselves at risk. Prior experience suggests that events may be less controllable than
previously believed. 

Cognitive mechanisms 
The optimistic bias is possibly also influenced by three cognitive mechanisms that guide
judgments and decision-making processes: the representativeness heuristic, singular
target focus, and interpersonal distance. 

Representativeness heuristic 

The estimates of likelihood associated with the optimistic bias are based on how closely
an event matches a person's overall idea of the specific event. Some researchers
suggest that the representativeness heuristic is a reason for the optimistic bias:
individuals tend to think in stereotypical categories rather than about their actual targets
when making comparisons. For example, when drivers are asked to think about a car
accident, they are more likely to associate a bad driver, rather than just the average
driver. Individuals compare themselves with the negative elements that come to mind,
rather than an overall accurate comparison between them and another driver.
Additionally, when individuals were asked to compare themselves towards friends, they
chose more vulnerable friends based on the events they were looking at. Individuals
generally chose a specific friend based on if they resemble a given example, rather than
just an average friend. People find examples that relate directly to what they are asked,
resulting in representativeness heuristics. 

Singular target focus 

One of the difficulties of the optimistic bias is that people know more about themselves
than they do about others. While individuals know how to think about themselves as a
single person, they still think of others as a generalized group, which leads to biased
estimates and inabilities to sufficiently understand their target or comparison group.
Likewise, when making judgments and comparisons about their risk compared to others,
people generally ignore the average person, but primarily focus on their own feelings and
experiences. 

Interpersonal distance 

Perceived risk differences occur depending on how far or close a compared target is to
an individual making a risk estimate. The greater the perceived distance between the self
and the comparison target, the greater the perceived difference in risk. When one brings
the comparison target closer to the individual, risk estimates appear closer together than
if the comparison target was someone more distant to the participant. There is support
for perceived social distance in determining the optimistic bias. Through looking at
comparisons of personal and target risk between the in-group level contributes to more
perceived similarities than when individuals think about outer-group comparisons which
lead to greater perceived differences. In one study, researchers manipulated the social
context of the comparison group, where participants made judgements for two different
comparison targets: the typical student at their university and a typical student at
another university. Their findings showed that not only did people work with the closer
comparison first, but also had closer ratings to themselves than the "more different"
group. 

Studies have also noticed that people demonstrate more optimistic bias when making
comparisons when the other is a vague individual, but biases are reduced when the other
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comparisons when the other is a vague individual, but biases are reduced when the other

is a familiar person, such as a friend or family member. This also is determined due to the
information they have about the individuals closest to them, but not having the same
information about other people. 

Information about self versus target 
Individuals know a lot more about themselves than they do about others. Because
information about others is less available, information about the self versus others leads
people to make specific conclusions about their own risk, but results in them having a
harder time making conclusions about the risks of others. This leads to differences in
judgments and conclusions about self-risks compared to the risks of others, leading to
larger gaps in the optimistic bias. 

Person-positivity bias 

Person-positivity bias is the tendency to evaluate an object more favorably the more the
object resembles an individual human being. Generally, the more a comparison target
resembles a specific person, the more familiar it will be. However, groups of people are
considered to be more abstract concepts, which leads to less favorable judgments. With
regards to the optimistic bias, when people compare themselves to an average person,
whether someone of the same sex or age, the target continues to be viewed as less
human and less personified, which will result in less favorable comparisons between the
self and others. 

Egocentric thinking 

Main article: Egotism 

Egocentric thinking refer to how individuals know more of their own personal information
and risk that they can use to form judgments and make decisions. One difficulty, though, is
that people have a large amount of knowledge about themselves, but no knowledge
about others. Therefore, when making decisions, people have to use other information
available to them, such as population data, in order to learn more about their comparison
group. This can relate to an optimism bias because while people are using the available
information they have about themselves, they have more difficulty understanding correct
information about others. This self-centered thinking is seen most commonly in
adolescents and college students, who generally think more about themselves than
others. 

It is also possible that someone can escape egocentric thinking. In one study, researchers
had one group of participants list all factors that influenced their chances of experiencing
a variety of events, and then a second group read the list. Those who read the list
showed less optimistic bias in their own reports. It's possible that greater knowledge
about others and their perceptions of their chances of risk bring the comparison group
closer to the participant. 

Underestimating average person's control 

Also regarding egocentric thinking, it is possible that individuals underestimate the
amount of control the average person has. This is explained in two different ways: 

1. People underestimate the control that others have in their lives. 
2. People completely overlook that others have control over their own outcomes. 

For example, many smokers believe that they are taking all necessary precautionary



For example, many smokers believe that they are taking all necessary precautionary

measures so that they won't get lung cancer, such as smoking only once a day, or using
filtered cigarettes, and believe that others are not taking the same precautionary
measures. However, it is likely that many other smokers are doing the same things. 

Underlying affect 
The last factor of optimistic bias is that of underlying affect and affect experience.
Research has found that people show less optimistic bias when experiencing a negative
mood, and more optimistic bias when in a positive mood. Sad moods reflect greater
memories of negative events, which lead to more negative judgments, while positive
moods promote happy memories and more positive feelings. This suggests that overall
negative moods, including depression, result in increased personal risk estimates but less
optimistic bias overall. Anxiety also leads to less optimistic bias, continuing to suggest
that overall positive experiences and positive attitudes lead to more optimistic bias in
events. 

Consequences 
In health, the optimistic bias tends to prevent individuals from taking on preventative
measures for good health. Therefore, researchers need to be aware of the optimistic bias
and the ways it can prevent people from taking precautionary measures in life choices.
For example, people who underestimate their comparative risk of heart disease know
less about heart disease, and even after reading an article with more information, are still
less concerned about risk of heart disease. Because the optimistic bias can be a strong
force in decision-making, it is important to look at how risk perception is determined and
how this will result in preventative behaviors. Risk perceptions are particularly important
for individual behaviors, such as exercise, diet, and even sunscreen use. 

A large portion of risk prevention focuses on adolescents. Especially with health risk
perception, adolescence is associated with an increased frequency of risky health-related
behaviors such as smoking, drugs, and unsafe sex. While adolescents are aware of the
risk, this awareness does not change behavior habits. Adolescents with strong positive
optimistic bias toward risky behaviors had an overall increase in the optimistic bias with
age. 

However, many times there are methodological problems in these tests. Unconditional
risk questions in cross-sectional studies are used consistently, leading to problems, as
they ask about the likelihood of an action occurring, but does not determine if there is an
outcome, or compare events that haven't happened to events that have. Concerning
vaccines, perceptions of those who have not been vaccinated are compared to the
perceptions of people who have been. Other problems which arise include the failure to
know a person's perception of a risk. Knowing this information will be helpful for continued
research on optimistic bias and preventative behaviors. 

Attempts to alter and eliminate 
Studies have shown that it is very difficult to eliminate the optimistic bias, however some
people believe that trying to reduce the optimistic bias will encourage people to adapt to
health-protective behaviors.Some researchers suggest that the optimistic bias cannot be
reduced, and that by trying to reduce the optimistic bias the end result was generally
even more optimistically biased. In a study of four different tests to reduce the optimistic
bias, researchers found that regardless of the attempts to reduce the bias, through lists
of risk factors, participants perceiving themselves as inferior to others, participants asked



of risk factors, participants perceiving themselves as inferior to others, participants asked

to think of high-risk individuals, and giving attributes of why they were at risk, all increased
the bias rather than decreased it. Although studies have tried to reduce the optimistic
bias through reducing distance, overall, the optimistic bias still remains. 

Although research has suggested that it is very difficult to eliminate the bias, some
factors may help in closing the gap of the optimistic bias between an individual and their
target risk group. First, by placing the comparison group closer to the individual, the
optimistic bias can be reduced: studies found that when individuals were asked to make
comparisons between themselves and close friends, there was almost no difference in the
likelihood of an event occurring. Additionally, by actually experiencing an event leads to a
decrease in the optimistic bias. While this only applies to events with prior experience,
knowing the previously unknown will result in less optimism of it not occurring. 

Policy, planning, and management 
Optimism bias influences decisions and forecasts in policy, planning, and management,
e.g., the costs and completion times of planned decisions tend to be underestimated and
the benefits overestimated due to optimism bias. The term planning fallacy for this effect
was first proposed by Daniel Kahneman and Amos Tversky. There is a growing body of
evidence proving that optimism bias represents one of the biggest single causes of risk
for megaproject overspend. 

Pessimistic bias 
The opposite of optimism bias is pessimism bias, because the principles of the optimistic
bias continue to be in effect in situations where individuals regard themselves as worse
off than others. Optimism may occur from either a distortion of personal estimates,
representing personal optimism, or a distortion for others, representing personal
pessimism. 

See also 
Negativity bias 
Positivity bias 
Depressive realism 
Normalcy bias 

External links 
"Tali Sharot: The optimism bias", Tali Sharot's talk at the TED.com 
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Ostrich effect  

In behavioral finance, the ostrich effect  is the avoidance of apparently risky financial
situations by pretending they do not exist. The name comes from the common (but false)
legend that ostriches bury their heads in the sand to avoid danger. 

Galai and Sade (2006) explain differences in returns in the fixed income market by using a
psychological explanation, which they name the "ostrich effect," attributing this anomalous
behavior to an aversion to receiving information on potential interim losses. They also
provide evidence that the entrance to a leading financial portal in Israel is positively
related to the equity market. Later, research by George Loewenstein and Duane Seppi
determined that people in Scandinavia looked up the value of their investments 50% to
80% less often during bad markets. 

The original paper cites that investors prefer financial investments where the risk is
unreported over those with a similar risk-return profile and frequently reported risks.
Other examples include: 

Averted Gaze: for example, avoiding the gaze of your financial manager after
discussing a potential financial loophole. 
Counterfeit problems: a subject avoids addressing a certain problem by instead
creating a larger problem as a result of the former. For example, a partner in a firm
has had communication issues with the other partner. He feels that he is doing the
majority of the work. Instead of addressing the issue the partner asks his team to
create a partner buyout plan. 

See also 
Denial 
Elephant in the room 



Outcome bias 

The outcome bias is an error made in evaluating the quality of a decision when the
outcome of that decision is already known. Specifically, the outcome effect occurs when
the same “behavior produce[s] more ethical condemnation when it happen[s] to produce
bad rather than good outcome, even if the outcome is determined by chance.” 

While similar to the hindsight bias, the two phenomena are markedly different. The
hindsight bias focuses on memory distortion to favor the actor, while the outcome bias
focuses exclusively on weighting the past outcome heavier than other pieces of
information in deciding if a past decision was correct. 

Overview 
One will often judge a past decision by its ultimate outcome instead of based on the
quality of the decision at the time it was made, given what was known at that time. This is
an error because no decision maker ever knows whether or not a calculated risk will turn
out for the best. The actual outcome of the decision will often be determined by chance,
with some risks working out and others not. Individuals whose judgments are influenced
by outcome bias are seemingly holding decision makers responsible for events beyond
their control. 

Baron and Hershey (1988) presented subjects with hypothetical situations in order to test
this. One such example involved a surgeon deciding whether or not to do a risky surgery
on a patient. The surgery had a known probability of success. Subjects were presented
with either a good or bad outcome (in this case living or dying), and asked to rate the
quality of the surgeon's pre-operation decision. Those presented with bad outcomes
rated the decision worse than those who had good outcomes. "The ends justify the
means" is an often used aphorism to express the Outcome effect when the outcome is
desirable. 

The reason why an individual makes this mistake is that he or she will incorporate
presently available information when evaluating a past decision. To avoid the influence of
outcome bias, one should evaluate a decision by ignoring information collected after the
fact and focusing on what the right answer is, or was at the time the decision was made. 

See also 
Historian's fallacy 
Deontology vs. teleology and consequentialism (ethical theories) 
List of cognitive biases 
Group attribution error 

en.wikipedia.org-_w_index.php-f009fdf7d09e24f3c4a047ab3d1cdd51.xhtml
en.wikipedia.org-_w_index.php-f009fdf7d09e24f3c4a047ab3d1cdd51.xhtml
en.wikipedia.org-_w_index.php-246cfd05164dfdc07234f228be59fb94.xhtml
en.wikipedia.org-_w_index.php-09be63d252560bae12cc19d9419e7db1.xhtml


Overconfidence effect  

The overconfidence effect  is a well-established bias in which someone's subjective
confidence in their judgments is reliably greater than their objective accuracy, especially
when confidence is relatively high. For example, in some quizzes, people rate their
answers as "99% certain" but are wrong 40% of the time. It has been proposed that a
metacognitive trait mediates the accuracy of confidence judgments, but this trait's
relationship to variations in cognitive ability and personality remains uncertain.
Overconfidence is one example of a miscalibration of subjective probabilities. 

Demonstration 
The most common way in which overconfidence has been studied is by asking people how
confident they are of specific beliefs they hold or answers they provide. The data show
that confidence systematically exceeds accuracy, implying people are more sure that
they are correct than they deserve to be. If human confidence had perfect calibration,
judgments with 100% confidence would be correct 100% of the time, 90% confidence
correct 90% of the time, and so on for the other levels of confidence. By contrast, the key
finding is that confidence exceeds accuracy so long as the subject is answering hard
questions about an unfamiliar topic. For example, in a spelling task, subjects were correct
about 80% of the time when they were "100% certain." Put another way, the error rate
was 20% when subjects expected it to be 0%. In a series where subjects made true-or-
false responses to general knowledge statements, they were overconfident at all levels.
When they were 100% certain of their answer to a question, they were wrong 20% of the
time. 

In a confidence-intervals task, where subjects had to judge quantities such as the total
egg production of the U.S. or the total number of physicians and surgeons in the Boston
Yellow Pages, they expected an error rate of 2% when their real error rate was 46%.
Once subjects had been thoroughly warned about the bias, they still showed a high
degree of overconfidence. 

Overprecision is the excessive confidence that one knows the truth. For reviews, see
Harvey (1997) or Hoffrage (2004). Much of the evidence for overprecision comes from
studies in which participants are asked about their confidence that individual items are
correct. This paradigm, while useful, cannot distinguish overestimation from overprecision;
they are one and the same in these item-confidence judgments. After making a series of
item-confidence judgments, if people try to estimate the number of items they got right,
they do not tend to systematically overestimate their scores. The average of their item-
confidence judgments exceeds the count of items they claim to have gotten right. One
possible explanation for this is that item-confidence judgments were inflated by
overprecision, and that their judgments do not demonstrate systematic overestimation. 

Confidence intervals 
The strongest evidence of overprecision comes from studies in which participants are
asked to indicate how precise their knowledge is by specifying a 90% confidence interval
around estimates of specific quantities. If people were perfectly calibrated, their 90%
confidence intervals would include the correct answer 90% of the time. In fact, hit rates
are often as low as 50%, suggesting people have drawn their confidence intervals too
narrowly, implying that they think their knowledge is more accurate than it actually is. 

Planning fallacy 



The planning fallacy describes the tendency for people to overestimate their rate of work
or to underestimate how long it will take them to get things done. It is strongest for long
and complicated tasks, and disappears or reverses for simple tasks that are quick to
complete. 

Illusion of control 
Illusion of control describes the tendency for people to behave as if they might have some
control when in fact they have none. However, evidence does not support the notion that
people systematically overestimate how much control they have; when they have a great
deal of control, people tend to underestimate how much control they have. 

Contrary evidence 
Wishful thinking effects, in which people overestimate the likelihood of an event because
of its desirability are relatively rare. This may be in part because people engage in more
defensive pessimism in advance of important outcomes, in an attempt to reduce the
disappointment that follows overly optimistic predictions. 

Overplacement 
Overplacement is the false belief that one is better than others. For a review, see Alicke
and Govorun (2005). 

Better-than-average effects 
Main article: Illusory superiority 

Perhaps the most celebrated better-than-average finding is Svenson’s (1981) finding that
93% of American drivers rate themselves as better than the median. The frequency with
which school systems claim their students outperform national averages has been
dubbed the “Lake Wobegon” effect, after Garrison Keillor’s apocryphal town in which “all
the children are above average.” Overplacement has likewise been documented in a wide
variety of other circumstances. Kruger (1999), however showed that this effect is limited
to “easy” tasks in which success is common or in which people feel competent. For
difficult tasks, the effect reverses itself and people believe they are worse than others. 

Comparative-optimism effects 
Some researchers have claimed that people think good things are more likely to happen
to them than to others, whereas bad events were less likely to happen to them than to
others. But others (Chambers & Windschitl, 2004; Chambers, Windschitl, & Suls, 2003;
Kruger & Burrus, 2004) have pointed out that prior work tended to examine good
outcomes that happened to be common (such as owning one’s own home) and bad
outcomes that happened to be rare (such as being struck by lightning). Event frequency
accounts for a proportion of prior findings of comparative optimism. People think common
events (such as living past 70) are more likely to happen to them than to others, and rare
events (such as living past 100) are less likely to happen to them than to others. 

Positive illusions 
Taylor and Brown (1988) have argued that people cling to overly positive beliefs about
themselves, illusions of control, and beliefs in false superiority, because it helps them
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themselves, illusions of control, and beliefs in false superiority, because it helps them

cope and thrive. While there is some evidence that optimistic beliefs are correlated with
better life outcomes, most of the research documenting such links is vulnerable to the
alternative explanation that their forecasts are accurate. The cancer patients who are
most optimistic about their survival chances are optimistic because they have good
reason to be. 

Contrary evidence 
Recent work has critiqued the methodology used in older research on overplacement,
calling some of the effects documented in prior research into question. 

Practical implications 
"Overconfident professionals sincerely believe they have expertise, act as experts and
look like experts. You will have to struggle to remind yourself that they may be in the
grip of an illusion." 

—Daniel Kahneman 

Overconfidence has been called the most “pervasive and potentially catastrophic” of all
the cognitive biases to which human beings fall victim. It has been blamed for lawsuits,
strikes, wars, and stock market bubbles and crashes. 

Strikes, lawsuits, and wars could arise from overplacement. If plaintiffs and defendants
were prone to believe that they were more deserving, fair, and righteous than their legal
opponents, that could help account for the persistence of inefficient enduring legal
disputes. If corporations and unions were prone to believe that they were stronger and
more justified than the other side, that could contribute to their willingness to endure
labor strikes. If nations were prone to believe that their militaries were stronger than
were those of other nations, that could explain their willingness to go to war. 

Overprecision could have important implications for investing behavior and stock market
trading. Because Bayesians cannot agree to disagree, classical finance theory has trouble
explaining why, if stock market traders are fully rational Bayesians, there is so much
trading in the stock market. Overprecision might be one answer. If market actors are too
sure their estimates of an asset’s value is correct, they will be too willing to trade with
others who have different information than they do. 

Oskamp (1965) tested groups of clinical psychologists and psychology students on a
multiple-choice task in which they drew conclusions from a case study. Along with their
answers, subjects gave a confidence rating in the form of a percentage likelihood of being
correct. This allowed confidence to be compared against accuracy. As the subjects were
given more information about the case study, their confidence increased from 33% to
53%. However their accuracy did not significantly improve, staying under 30%. Hence this
experiment demonstrated overconfidence which increased as the subjects had more
information to base their judgment on. 

Even if there is no general tendency toward overconfidence, social dynamics and adverse
selection could conceivably promote it. For instance, those most likely to have the
courage to start a new business are those who most overplace their abilities relative to
those of other potential entrants. And if voters find confident leaders more credible, then
contenders for leadership learn that they should express more confidence than their
opponents in order to win election. 



Overconfidence can be beneficial to individual self-esteem as well as giving an individual
the will to succeed in their desired goal. Just believing in oneself may give one the will to
take one's endeavours further than those who do not. 

Related biases 
Overconfidence bias often serves to increase the effects of escalating commitment
- causing decision makers to refuse to withdraw from a losing situation, or to
continue to throw good money, effort, time and other resources after bad
investments.[  citation needed ] 
People often tend to ignore base rates or undervalue their effect. For example, if
one is competing against individuals who are already winners of previous
competitions, one's odds of winning should be adjusted downward considerably.
People tend to fail to do so sufficiently.[  citation needed ] 

Core self-evaluations 
Very high levels of core self-evaluations (CSE), a stable personality trait composed of
locus of control, neuroticism, self-efficacy, and self-esteem, may lead to the
overconfidence effect. People who have high core self-evaluations will think positively of
themselves and be confident in their own abilities, although extremely high levels of CSE
may cause an individual to be more confident than is warranted. 

See also 
Confidence 
Dunning–Kruger effect 
False consensus effect 
Hard-easy effect 
Hindsight bias 
Heuristics in judgment and decision making 
List of cognitive biases 
Misplaced loyalty 
Optimism bias 
Depressive realism 
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Pareidolia 

 
A satellite photo of a mesa in Cydonia, often called the Face on Mars. Later imagery from
other angles did not contain the illusion. 

Pareidolia ( / p ær ɨ  ˈ d oʊ l i ə / parr-i- doh -lee-ə ) is a psychological phenomenon
involving a vague and random stimulus (often an image or sound) being perceived as
significant, a form of apophenia. Common examples include seeing images of animals or
faces in clouds, the man in the moon or the Moon rabbit, and hearing hidden messages on
records when played in reverse. 

The word comes from the Greek words para (παρά, "beside, alongside, instead") in this
context meaning something faulty, wrong, instead of; and the noun eidōlon (εἴδωλον
"image, form, shape") the diminutive of eidos . Pareidolia is a type of apophenia, seeing
patterns in random data. 

Examples 
Art 

 
Giuseppe Arcimboldo. The Jurist. 

https://en.wiktionary.org/wiki/para-
https://en.wiktionary.org/wiki/%CE%B5%E1%BC%B4%CE%B4%CF%89%CE%BB%CE%BF%CE%BD
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In his notebooks, Leonardo da Vinci wrote of pareidolia as a device for painters, writing "if
you look at any walls spotted with various stains or with a mixture of different kinds of
stones, if you are about to invent some scene you will be able to see in it a resemblance
to various different landscapes adorned with mountains, rivers, rocks, trees, plains, wide
valleys, and various groups of hills. You will also be able to see divers combats and figures
in quick movement, and strange expressions of faces, and outlandish costumes, and an
infinite number of things which you can then reduce into separate and well conceived
forms." 

Religious 
Further information: Perceptions of religious imagery in natural phenomena 

There have been many instances of perceptions of religious imagery and themes,
especially the faces of religious figures, in ordinary phenomena. Many involve images of
Jesus, the Virgin Mary, the word Allah, or other religious phenomena: in September 2007 in
Singapore, for example, a callus on a tree resembled a monkey, leading believers to pay
homage to the "Monkey god" (either Sun Wukong or Hanuman) in the monkey tree
phenomenon. 

Publicity surrounding sightings of religious figures and other surprising images in ordinary
objects has spawned a market for such items on online auctions like eBay. One famous
instance was a grilled cheese sandwich with the Virgin Mary's face. 

Divination 
Various European ancient divination practices involve the interpretation of shadows cast
by objects. For example, in molybdomancy, a random shape produced by pouring molten
tin into cold water is interpreted by the shadow it casts in candlelight. 

Fossils 
From the late 1970s through the early 1980s, Japanese researcher Chonosuke Okamura
self-published a famous series of reports titled "Original Report of the Okamura Fossil
Laboratory" in which he described tiny inclusions in polished limestone from the Silurian
period (425 mya) as being preserved fossil remains of tiny humans, gorillas, dogs,
dragons, dinosaurs, and other organisms, all of them only millimeters long, leading him to
claim "There have been no changes in the bodies of mankind since the Silurian period...
except for a growth in stature from 3.5 mm to 1,700 mm." Okamura's research earned him
a winner of the Ig Nobel Prize (a parody of the Nobel Prizes) in biodiversity. See List of Ig
Nobel Prize winners (1996). 

Projective tests 
Main article: Rorschach inkblot test 

The Rorschach inkblot test uses pareidolia in an attempt to gain insight into a person's
mental state. The Rorschach is a projective test, as it intentionally elicits the thoughts or
feelings of respondents which are "projected" onto the ambiguous inkblot images.
Projection in this instance is a form of "directed pareidolia" because the cards have been
deliberately designed not to resemble anything in particular. 

Electronic voice phenomenon 



In 1971, Konstantīns Raudive wrote Breakthrough, detailing what he believed was the
discovery of electronic voice phenomenon (EVP). EVP has been described as auditory
pareidolia. 

Backmasking 
The allegations of backmasking in popular music have also been described as auditory
pareidolia. 

Explanations 

 
A drawing which, despite not bearing much resemblance to a real face, is likely to be
compared to one by a human observer 

Carl Sagan hypothesized that as a survival technique, human beings are "hard-wired" from
birth to identify the human face. This allows people to use only minimal details to
recognize faces from a distance and in poor visibility but can also lead them to interpret
random images or patterns of light and shade as being faces. The evolutionary
advantages of being able to discern friend from foe with split-second accuracy are
numerous; prehistoric (and even modern) men and women who accidentally identify an
enemy as a friend could face deadly consequences for this mistake. This is only one
among many evolutionary pressures responsible for the development of the facial
recognition capability of modern humans. 

A 2009 magnetoencephalography study found that objects incidentally perceived as
faces evoke an early (165 ms) activation in the ventral fusiform cortex, at a time and
location similar to that evoked by faces, whereas other common objects do not evoke
such activation. This activation is similar to a slightly earlier peak at 130 ms seen for
images of real faces. The authors suggest that face perception evoked by face-like
objects is a relatively early process, and not a late cognitive reinterpretation
phenomenon. An fMRI study in 2011 similarly showed that repeated presentation of novel
visual shapes that were interpreted as meaningful led to decreased fMRI responses for
real objects. These result indicate that interpretation of ambiguous stimuli depends on
similar processes as those elicited for known objects. 

These studies help to explain why people identify a few circles and a line as a "face" so
quickly and without hesitation. Cognitive processes are activated by the "face-like" object,
which alert the observer to both the emotional state and identity of the subject – even



which alert the observer to both the emotional state and identity of the subject – even

before the conscious mind begins to process – or even receive – the information. The
"stick figure face", despite its simplicity, conveys mood information (in this case,
disappointment or mild unhappiness). It would be just as simple to draw a stick figure face
that would be perceived (by most people) as hostile and aggressive. This robust and
subtle capability is the result of eons of natural selection favoring people most able to
quickly identify the mental state, for example, of threatening people, thus providing the
individual an opportunity to flee or attack preemptively. In other words, processing this
information subcortically (and therefore subconsciously) – before it is passed on to the
rest of the brain for detailed processing – accelerates judgment and decision making
when alacrity is paramount. This ability, though highly specialized for the processing and
recognition of human emotions, also functions to determine the demeanor of wildlife. 

Combined with Apophenia (identifying meaningful patterns in meaningless randomness)
and hierophany (a manifestation of the sacred), pareidolia may have helped early
societies organize chaos and make the world intelligible. 

Pathologies 
Pareidolia can be related to obsessive–compulsive disorder as seen in one woman's case.

Notable landmarks 

 

The Romanian Sphinx in Bucegi Mountains 

 

Human face on Pedra da Gavea in Rio de Janeiro, Brazil, known as "Head of the
Emperor" 



 

"La Gardienne des Gorges", a profile of a woman with a hat in Daluis Gorge (Alpes-
Maritimes, France) 

 

The "Rock Face" in the Rocky Mountains, Colorado State 

 

Head of a native American chief nicknamed “El Indio” on the island of Gran Canaria
(Canary Islands) 

 

The “Grimacing human face" of red shale (Cians, Mercantour National Park) 



 

The Old Man of the Mountain in Franconia, New Hampshire 

 

Baba Yaga at the Bayanaul National Park in Kazakhstan 

 

Smiley face in Galle Crater on Mars 

 

Hoburgsgubben "The Old Man of Hoburgen" a lime stone formation on the island
Gotland in Sweden 

See also 
Apophenia 
Asterism 
Constellations 

Other natural examples 

Ayu-Dag 



Clustering illusion 
Confabulation 
Face perception, for the cognitive
process 
Fooled by Randomness 
Ghosts as an artifact of pareidolia
Images of Jesus 
Mondegreen 
Nephelococcygia 
Paranoiac-critical method 
Perceptions of religious imagery in
natural phenomena 
Psychological projection 
Simulacrum 
Street light interference
phenomenon 

Badlands Guardian 
Galešnjak 
Heikegani 
Horsehead Nebula 
Manicouagan Reservoir 
Old Man of the Mountain 
Pedra da Gavea 
Runamo 
Sleeping Giant (Ontario) 

External links 
Cloud pareidolia 33 examples of meteorological pareidolia. 
Skepdic.com Skeptic's Dictionary definition of pareidolia 
The Stone Face: Fragments of An Earlier World 
Feb. 13, 2007, article in The New York Times about cognitive science of face
recognition 
Snopes.com Faces of 'Satan' seen in World Trade Center smoke 
NPR: Teapot on billboard looks like Hitler 
Google faces 

en.wikipedia.org-_w_index.php-f2ae9c91bb48ec9cb3d715f6b4c441e4.xhtml
en.wikipedia.org-_w_index.php-4127cab09970ce57f54683744248bd94.xhtml
http://www.environmentalgraffiti.com/featured/33-creepiest-clouds-on-earth/1515
http://skepdic.com/pareidol.html
http://www.mnmuseumofthems.org/Faces/intro.html
http://www.nytimes.com/2007/02/13/health/psychology/13face.html
http://www.nytimes.com/2007/02/13/health/psychology/13face.html
http://www.nytimes.com/2007/02/13/health/psychology/13face.html
http://www.nytimes.com/2007/02/13/health/psychology/13face.html
http://www.snopes.com/rumors/wtcface.asp
http://www.npr.org/blogs/thetwo-way/2013/05/29/187054424/tempest-over-a-teapot-jc-penney-removes-hitler-billboard
http://www.onformative.com/lab/googlefaces/


Pessimism bias 

Pessimism bias is an effect in which people exaggerate the likelihood that negative
things will happen to them. It contrasts with optimism bias. The difference is that we are in
an improbable way worried about our society's future. Conversely, optimism bias is a
tendency to underestimate personal risks and overestimate the likelihood of positive life
events. 

Depressed people are particularly likely to exhibit a pessimism bias. This is likely
explained by the fact depressed people think negatively in general. Surveys of smokers
have found that their ratings of their risk of heart disease showed a small but significant
pessimism bias; however, the literature as a whole is inconclusive. 

en.wikipedia.org-_w_index.php-a2f97c83072d6846a0f8206cea02415b.xhtml


Planning fallacy 

 
Daniel Kahneman who, along with Amos Tversky, proposed the fallacy. 

The planning fallacy is a tendency for people and organizations to underestimate how
long they will need to complete a task, even when they have experience of similar tasks
over-running. The term was first proposed in a 1979 paper by Daniel Kahneman and Amos
Tversky. Since then the effect has been found for predictions of a wide variety of tasks,
including tax form completion, school work, furniture assembly, computer programming
and origami. In 2003, Lovallo and Kahneman proposed an expanded definition as the
tendency to underestimate the time, costs, and risks of future actions and at the same
time overestimate the benefits of the same actions. According to this definition, the
planning fallacy results in not only time overruns, but also cost overruns and benefit
shortfalls. The bias only affects predictions about one's own tasks; when uninvolved
observers predict task completion times, they show a pessimistic bias, overestimating
the time taken. 

Demonstration 
In a 1994 study, 37 psychology students were asked to estimate how long it would take
to finish their senior theses. The average estimate was 33.9 days. They also estimated
how long it would take "if everything went as well as it possibly could" (averaging 27.4
days) and "if everything went as poorly as it possibly could" (averaging 48.6 days). The
average actual completion time was 55.5 days, with only about 30% of the students
completing their thesis in the amount of time they predicted. 

Another study asked students to estimate when they would complete their personal
academic projects. Specifically, the researchers asked for estimated times by which the
students thought it was 50%, 75%, and 99% probable their personal projects would be
done. 

13% of subjects finished their project by the time they had assigned a 50%
probability level; 
19% finished by the time assigned a 75% probability level; 
45% finished by the time of their 99% probability level. 

A survey of Canadian tax payers, published in 1997, found that they mailed in their tax
forms about a week later than they predicted. They had no misconceptions about their
past record of getting forms mailed in, but expected that they would get it done more
quickly next time. This illustrates a defining feature of the planning fallacy; that people
recognize that their past predictions have been over-optimistic, while insisting that their



recognize that their past predictions have been over-optimistic, while insisting that their

current predictions are realistic. 

Explanations 
Kahneman and Tversky's original explanation for the fallacy was that planners focus on
the most optimistic scenario for the task, rather than using their full experience of how
much time similar tasks require. One explanation offered by Roger Buehler and colleagues
is wishful thinking; in other words, people think tasks will be finished quickly and easily
because that is what they want to be the case. In a different paper, Buehler and
colleagues suggest an explanation in terms of the self-serving bias in how people
interpret their past performance. By taking credit for tasks that went well but blaming
delays on outside influences, people can discount past evidence of how long a task
should take. One experiment found that when people made their predictions anonymously,
they do not show the optimistic bias. This suggests that the people make optimistic
estimates so as to create a favorable impression with others, which is similar to the
concepts outlined in impression management theory. 

One explanation, focalism, may account for the mental discounting of off-project risks.
People formulating the plan may eliminate factors they perceive to lie outside the
specifics of the project. Additionally, they may discount multiple improbable high-impact
risks because each one is so unlikely to happen.[  citation needed ] 

Planners tend to focus on the project and underestimate time for sickness, vacation,
meetings, and other "overhead" tasks. Planners also tend not to plan projects to a detail
level that allows estimation of individual tasks, like placing one brick in one wall; this
enhances optimism bias and prohibits use of actual metrics, like timing the placing of an
average brick and multiplying by the number of bricks. Complex projects that lack
immutable goals are also subject to mission creep, scope creep, and featuritis. As
described by Fred Brooks in The Mythical Man-Month , adding new personnel to an
already-late project incurs a variety of risks and overhead costs that tend to make it
even later; this is known as Brooks's law. 

Another possible explanation is the "authorization imperative": Much of project planning
takes place in a context where financial approval is needed to proceed with the project
and the planner often has a stake in getting the project approved. This dynamic may lead
to a tendency on the part of the planner to deliberately underestimate the project effort
required. It is easier to get forgiveness (for overruns) than permission (to commence the
project if a realistic effort estimate were provided.) Such deliberate underestimation has
been named strategic misrepresentation. 

Other than psychological explanations, the phenomenon has also been explained as a
natural asymmetry, and scaling issues. The asymmetric nature is that results from random
events give negative results of delay or cost, not evenly balanced between positive and
negative results. The scaling difficulties is an observation that consequences of
disruptions is not linear, that as size of effort increases the error increases much more as
a natural effect of inefficiencies of larger efforts ability to react, particularly efforts that
are not divisible in increments. Additionally this is contrasted with earlier efforts being
more commonly on-time (e.g. Empire State Building, The Crystal Palace, Golden Gate
Bridge) to conclude it indicates inherent flaws in more modern planning systems and
modern efforts having hidden fragility. (e.g. That modern efforts being computerized and
less localized invisibly have less insight and control, and more dependencies on
transportation.) 

en.wikipedia.org-_w_index.php-234bfd033768dd1de61b38f7106e24c9.xhtml
en.wikipedia.org-_w_index.php-aa614a413a13107304d3cb0fd0709d02.xhtml
en.wikipedia.org-_w_index.php-a2f97c83072d6846a0f8206cea02415b.xhtml


See also 
Hofstadter's law 
List of cognitive biases 
Optimism bias 
Procrastination 
Project management 
Risk 
Forecasting 
Optimism 
Ninety-ninety rule 
Lindy Effect 

References 
Lev Virine and Michael Trumper. Project Decisions: The Art and Science , Vienna, VA:
Management Concepts, 2008. ISBN 978-1-56726-217-9 

Further reading 
If you don't want to be late, enumerate: Unpacking reduces the planning fallacy by
Justin Kruger and Matt Evans 

en.wikipedia.org-_w_index.php-246cfd05164dfdc07234f228be59fb94.xhtml
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Post-purchase rationalization 

Post-purchase rationalization, also known as Buyer's Stockholm Syndrome , is a
cognitive bias whereby someone who has purchased an expensive product or service
overlooks any faults or defects in order to justify their purchase. It is a special case of
choice-supportive bias. 

Expensive purchases often involve a lot of careful research and deliberation, and many
consumers will often refuse to admit that their decision was made in poor judgement.
Many purchasing decisions are made emotionally, based on factors such as brand-loyalty
and advertising, and so are often rationalized retrospectively in an attempt to justify the
choice. 

Example 
For example, a consumer cannot decide between two popular video game consoles, but
in the end decides to purchase the one that many of their peers also own. After
purchasing it, they may find few games for their console worth purchasing, and more for
the console they did not purchase. However, they do not wish to feel they made the
wrong decision, and so will attempt to convince themselves, and their peers, that their
original choice was the correct one, and the consumer's opinion is better than everyone's
opinion, i.e. using sour grapes arguments. 

Causes 
This rationalization is based on the Principle of Commitment and the psychological desire
to stay consistent to that commitment. Some authorities would also consider this
rationalization a manifestation of cognitive dissonance. 

See also 
Buyer's remorse 
Fan loyalty 
Sunk cost 
Choice-supportive bias 
Escalation of commitment 
List of cognitive biases 
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Pro-innovation bias 

In diffusion of innovation theory, a pro-innovation bias is the belief that an innovation
should be adopted by whole society without the need of its alteration. The innovation's
"champion" has such strong bias in favor of the innovation, that he/she may not see its
limitations or weaknesses and continues to promote it nonetheless. 

Example 
Main article: Atomic Age 

A feeling of nuclear optimism emerged in the 1950s in which it was believed that all power
generators in the future would be atomic in nature. The atomic bomb would render all
conventional explosives obsolete and nuclear power plants would do the same for power
sources such as coal and oil. There was a general feeling that everything would use a
nuclear power source of some sort, in a positive and productive way, from irradiating food
to preserve it, to the development of nuclear medicine. There would be an age of peace
and plenty in which atomic energy would "provide the power needed to desalinate water
for the thirsty, irrigate the deserts for the hungry, and fuel interstellar travel deep into
outer space". This use would render the Atomic Age as significant a step in technological
progress as the first smelting of Bronze, of Iron, or the commencement of the Industrial
Revolution. 

Roger Smith, then chairman of General Motors, said in 1986: "By the turn of the century,
we will live in a paperless society." In the late 20th century, there were many predictions
of this kind. This transformation has so far not taken place. 

See also 
Status quo bias 
Wishful thinking 

Further reading 
Rogers, Everett (Original edition (August 16, 2003)). Diffusion of Innovations. Free
Press. p. 512. ISBN 0-7432-2209-1. 

en.wikipedia.org-_w_index.php-3831d1d4e76a55afdcd0f892f9588743.xhtml


Pseudocertainty effect  

In prospect theory, the pseudocertainty effect  is people's tendency to perceive an
outcome as certain while in fact it is uncertain. It is observed in multi-stage decisions, in
which evaluation of outcomes in previous decision stage is discarded when making an
option in subsequent stages. 

Example 
Kahneman and Tversky (1986) illustrated the pseudocertainty effect by the following
examples. 

First, consider this problem: 

Which of the following options do you prefer? 

C. 25% chance to win $30 and 75% chance to win nothing 
D. 20% chance to win $45 and 80% chance to win nothing 

In this case, 42% of participants chose option C while 58% chose option D. 

Now, consider this problem: 

Consider the following two stage game. In the first stage, there is a 75% chance to end
the game without winning anything, and a 25% chance to move into the second stage. If
you reach the second stage you have a choice between: 

E. a sure win of $30 
F. 80% chance to win $45 and 20% chance to win nothing 

Your choice must be made before the outcome of the first stage is known. 

This time, 74% of participants chose option E while only 26% chose option F. 

In fact, the actual probability of winning money in option E (25% x 100% = 25%) and
option F (25% x 80% = 20%) is the same as the probability of winning money in option C
(25%) and option D (20%) respectively. In the second problem, since individuals have no
choice on options in the first stage, individuals tend to discard the first option when
evaluating the overall probability of winning money, but just to consider the options in the
second stage that individuals have a choice on. This is also known as cancellation,
meaning that possible options are yielding to the same outcome thus ignoring decision
process in that stage. 

See also 
Loaded question 

External links 
Kahneman, Daniel and Tversky, Amos. The Framing of Decisions and the Psychology
of Choice Science 211 (1981), pp. 4538, copyright 1981 by the American
Association for the Advancement of Science. [2] 
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Reactance (psychology) 

Psychology 
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Reactance is a motivational reaction to offers,
persons, rules, or regulations that threaten or
eliminate specific behavioral freedoms. Reactance
occurs when a person feels that someone or
something is taking away his or her choices or
limiting the range of alternatives. 

Reactance can occur when someone is heavily
pressured to accept a certain view or attitude.
Reactance can cause the person to adopt or
strengthen a view or attitude that is contrary to
what was intended, and also increases resistance
to persuasion. People using reverse psychology
are playing on at least an informal awareness of
reactance, attempting to influence someone to
choose the opposite of what they request. 

Definition 
Psychological reactance occurs in response to
threats to perceived behavioral freedoms. An
example of such behavior can be observed when
an individual engages in a prohibited activity in
order to deliberately taunt the authority who
prohibits it, regardless of the utility or disutility
that the activity confers. An individual's freedom to
select when and how to conduct their behavior,
and the level to which they are aware of the
relevant freedom—and are able to determine
behaviors necessary to satisfy that freedom—
affect the generation of psychological reactance.
It is assumed that if a person's behavioral
freedom is threatened or reduced, they become
motivationally aroused. The fear of loss of further
freedoms can spark this arousal and motivate
them to re-establish the threatened freedom.
Because this motivational state is a result of the
perceived reduction of one's freedom of action, it
is considered a counterforce, and thus is called
"psychological reactance". 

There are four important elements to reactance
theory: perceived freedom, threat to freedom,
reactance, and restoration of freedom. Freedom is
not an abstract consideration, but rather a feeling
associated with real behaviors, including actions,
emotions, and attitudes. 

Reactance also explains denial as it is
encountered in addiction counselling. According to
William R. Miller, "Research demonstrates that a
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William R. Miller, "Research demonstrates that a

counselor can drive resistance (denial) levels up
and down dramatically according to his or her
personal counseling style". Use of a "respectful,
reflective approach" described in motivational
interviewing and applied as motivation
enhancement therapy, rather than by
argumentation, the accusation of "being in denial",
and direct confrontations, lead to the motivation
to change and avoid the resistance and denial, or
reactance, elicited by strong direct confrontation.
For a complete review of how confrontation
became popular in addiction treatment, see Miller,
W.R. & White, W. 

Theory 
Reactance theory assumes there are "free
behaviors" individuals perceive and can take part in at any given moment. For a behavior
to be free, the individual must have the relevant physical and psychological abilities to
partake in it, and must know they can engage in it at the moment, or in the near future. 

"Behavior" includes any imaginable act. More specifically, behaviors may be explained as
"what one does (or doesn't do)", "how one does something", or "when one does
something". It is not always clear, to an observer, or the individuals themselves, if they
hold a particular freedom to engage in a given behavior. When a person has such a free
behavior they are likely to experience reactance whenever that behavior is restricted,
eliminated, or threatened with elimination. 

There are several rules associated with free behaviors and reactance: 

1. When certain free behaviors are threatened or removed, the more important a free
behavior is to a certain individual the greater the magnitude of the reactance. 

a. The level of reactance has a direct relationship to the importance of the
eliminated or threatened behavioral freedom, in relationship to the
importance of other freedoms at the time. 

2. With a given set of free behaviors, the greater the proportion threatened or
eliminated, the greater will be the total level of reactance. 

3. When an important free behavior has been threatened with elimination, the greater
will be the threat, and the greater will be the level of reactance. 

a. When there is a loss of a single free behavior, there may be by implication a
related threat of removal of other free behaviors now or in the future. 

b. A free behavior may be threatened or eliminated by virtue of the elimination
(or threat of elimination) of another free behavior; therefore a free behavior
may be threatened by the relation of the elimination of (or threat to) another
person's free behavior. 

Other core concepts of the theory are justification and legitimacy. A possible effect of
justification is a limitation of the threat to a specific behavior or set of behaviors. For
example, if Mr Doe states that he is interfering with Mrs. Smith's expectations because of
an emergency, this keeps Mrs Smith from imagining that Mr Doe will interfere on future
occasions as well. Likewise, legitimacy may point to a set of behaviors threatened since
there will be a general assumption that an illegitimate interference with a person's
freedom is less likely to occur. With legitimacy there is an additional implication that a



freedom is less likely to occur. With legitimacy there is an additional implication that a

person's freedom is equivocal. 

Effects of reactance 
In the phenomenology of reactance there is no assumption that a person will be aware of
reactance. When a person becomes aware of reactance, they will feel a higher level of
self-direction in relationship to their own behavior. In other words, they will feel that if they
are able to do what they want, then they do not have to do what they do not want. In this
case when the freedom is in question, that person alone is the director of their own
behavior. 

When considering the direct re-establishment of freedom, the greater the magnitude of
reactance, the more the individual will try to re-establish the freedom that has been lost
or threatened. When a freedom is threatened by a social pressure then reactance will
lead a person to resist that pressure. Also, when there are restraints against a direct re-
establishment of freedom, there can be attempts at re-establishment by implication
whenever possible. 

Freedom can and may be reestablished by a social implication. When an individual has
lost a free behavior because of a social threat, then the participation in a free-like
behavior by another person similar to himself will allow him to re-establish his own
freedom. 

In summary the definition of psychological reactance is a motivational state that is aimed
at re-establishment of a threatened or eliminated freedom. A short explanation of the
concept is that the level of reactance has a direct relationship between the importance
of a freedom which is eliminated or threatened, and a proportion of free behaviors
eliminated or threatened. 

Empirical evidence 
A number of studies have looked at psychological reactance, providing empirical evidence
for the behaviour; some key studies are discussed below. 

Brehm's 1981 study Psychological reactance and the attractiveness of unobtainable
objects: sex differences in children's responses to an elimination of freedom examined the
differences in sex and age in a child's view of the attractiveness of obtained and
unobtainable objects. The study reviewed how well children respond in these situations
and determined if the children being observed thought the "grass was greener on the
other side". It also determined how well the child made peace with the world if they
devalued what they could not have. This work concluded that when a child cannot have
what they want, they experience emotional consequences of not getting it. 

In this study the results were duplicated from a previous study by Hammock and J. Brehm
(1966). The male subjects wanted what they could not obtain, however the female
subjects did not conform to the theory of reactance. Although their freedom to choose
was taken away, it had no overall effect on them. 

Silvia's 2005 study Deflecting reactance: The role of similarity in increasing compliance and
reducing resistance concluded that one way to increase the activity of a threatened
freedom is to censor it, or provide a threatening message toward the activity. In turn a
"boomerang effect" occurs, in which people choose forbidden alternatives. This study also
shows that social influence has better results when it does not threaten one's core
freedoms. Two concepts revealed in this study are that a communicator may be able to



freedoms. Two concepts revealed in this study are that a communicator may be able to

increase the positive force towards compliance by increasing their credibility, and that
increasing the positive communication force and decreasing the negative communication
force simultaneously should increase compliance. 

Miller et al. concluded in their 2006 study, Identifying principal risk factors for the initiation
of adolescent smoking behaviors: The significance of psychological reactance, that
psychological reactance is an important indicator in adolescent smoking initiation. Peer
intimacy, peer individuation, and intergenerational individuation are strong predictors of
psychological reactance. The overall results of the study indicate that children think that
they are capable of making their own decisions, although they are not aware of their own
limitations. This is an indicator that adolescents will experience reactance to authoritative
control, especially the proscriptions and prescriptions of adult behaviors that they view as
hedonically relevant. 

Measurement of reactance 
Dillard & Shen have provided evidence that psychological reactance can be measured, in
contrast to the contrary opinion of Jack Brehm, who developed the theory. In their work
they measured the impact of psychological reactance with two parallel studies: one
advocating flossing and the other urging students to limit their alcohol intake. 

They formed several conclusions about reactance. Firstly reactance is mostly cognitive;
this allows reactance to be measurable by self-report techniques. Also, in support of
previous research, they conclude reactance is in part related to an anger response. This
verifies Brehm's description that during the reactance experience one tends to have
hostile or aggressive feelings, often aimed more at the source of a threatening message
than at the message itself. Finally, within reactance, both cognition and affect are
intertwined; Dillard and Shen suggest they are so intertwined that their effects on
persuasion cannot be distinguished from each other. 

Dillard and Shen's research indicates reactance can effectively be studied using
established self-report methods. Furthermore, it provided a better understanding of
reactance theory and its relationship to persuasive health communication. 

Miller et al. conducted their 2007 study Psychological reactance and promotional health
messages: the effects of controlling language, lexical concreteness, and the restoration of
freedom at the University of Oklahoma, with the primary goal being to measure the effects
of controlling language in promotional health messages. Their research revisited the
notion of restoring freedom by examining the use of a short postscripted message
tagged on the end of a promotional health appeal. Results of the study indicated that
more concrete messages generate greater attention than less concrete (more abstract)
messages. Also, the source of concrete messages can be seen as more credible than the
source of abstract messages. They concluded that the use of more concrete, low-
controlling language, and the restoration of freedom through inclusion of a choice-
emphasizing postscript, may offer the best solution to reducing ambiguity and reactance
created by overtly persuasive health appeals. 

See also 
Bre'er Rabbit and the Tar Baby, an Uncle Remus trickster tale known for its
quotation "Please don't fling me in that briar patch" 
Reverse psychology (and iterations including "double[-]reverse psychology," etc.) 

Baron, R. A., et al. (2006). Social psychology, Pearson 



Reactive devaluation 

Reactive devaluation is a cognitive bias that occurs when a proposal is devalued if it
appears to originate from an antagonist. The bias was proposed by Lee Ross and
Constance Stillinger. 

In an initial experiment conducted in 1991, Stillinger and co-authors asked pedestrians
whether they would support a drastic bilateral nuclear arms reduction program. If they
were told the proposal came from President Ronald Reagan, 90 percent said it would be
favorable or even-handed to the United States; if they were told the proposal came from
a group of unspecified policy analysts, 80 percent thought it was favorable or even; but, if
respondents were told it came from Mikhail Gorbachev only 44 percent thought it was
favorable or neutral to the United States. 

In another experiment, a contemporaneous controversy at Stanford University led to the
university divesting of South African assets because of the apartheid regime. Students at
Stanford were asked to evaluate the university's divestment plan before it was announced
publicly and after such. Proposals including the actual eventual proposal were valued
more highly when they were hypothetical. 

In another study, experimenters showed Israeli participants a peace proposal which had
been actually proposed by Israel. If participants were told the proposal came from an
Palestinian source they rated it lower than if they were told (correctly) the identical
proposal came from the Israeli government. If participants identified as "hawkish" were
told it came from "dovish" Israeli government they believed it was relatively bad for their
people and good for the other side, but not if participants identified as "doves". 

Reactive devaluation could be caused by loss aversion or attitude polarization, or naïve
realism. 

en.wikipedia.org-_w_index.php-885e22df14472f81c82bc3f2ebd7c01c.xhtml
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Recency illusion 

The recency illusion is the belief or impression that a word or language usage is of
recent origin when it is in fact long-established. 

The term was invented by Arnold Zwicky, a linguist at Stanford University who was
primarily interested in examples involving words, meanings, phrases, and grammatical
constructions. However, use of the term is not restricted to linguistic phenomena: Zwicky
has defined it simply as, "the belief that things you have noticed only recently are in fact
recent". 

Linguistic items prone to the Recency Illusion include: 

"Singular they" - the use of they to reference a singular antecedent, as in someone
said they liked the play. Although this usage is often cited as a modern invention, it
is found in Jane Austen and Shakespeare. 
The phrase between you and I (rather than between you and me), often viewed
today as a hypercorrection, which could also be found occasionally in Early Modern
English. 
The intensifier really as in it was a really wonderful experience, and the moderating
adverb pretty as in it was a pretty exciting experience. Many people have the
impression that these usages are somewhat slang-like, and have developed
relatively recently. In fact, they go back to at least the 18th century, and are
commonly found in the works and letters of such writers as Benjamin Franklin. 
"Aks" as a production of African-American English only. Use of "aks" in place of "ask"
dates back to the 1600s and Middle English, though typically in this context spelled
"ax." 

According to Zwicky, the illusion is caused by selective attention. 

External links 
New Scientist article (subscription only; hard copy at New Scientist , 17 November
2007 p. 60) 

en.wikipedia.org-_w_index.php-5ae8678360501415095eb30b7f626143.xhtml
http://www.newscientist.com/channel/being-human/mg19626302.300-the-word-recency-illusion.html


Restraint bias 

Restraint bias is the tendency for people to overestimate their ability to control
impulsive behavior. An inflated self-control belief may lead to greater exposure to
temptation, and increased impulsiveness. Therefore, the restraint bias has bearing on
addiction. For example, someone might experiment with drugs, simply because they
believe they can resist any potential addiction. An individual's inability to control, or their
temptation can come from several different visceral impulses, Visceral Impulses can
include hunger, sexual arousal, and fatigue. These impulses provide information about the
current state and behavior needed to keep the body satisfied. 

Empathy Gap Effect: The Empathy Gap Effect deals with individuals having trouble
appreciating the power that the impulse states have on their behavior. There is a cold-to-
hot empathy gap that states when people are in a cold state, like not experiencing
hunger, they tended to underestimate those influences in a hot state. The underestimation
of the visceral impulses can be contributed to restricted memory for the visceral
experience which means the individual can recall the impulsive state but cannot recreate
the sensation of the impulsive state. 

Impulse Control and Attention: Studies have proved that when people believe that
they have stronger sense of self-control over situations in their environment, they have
greater control over their impulse control. Individuals also tend to overestimate their
capacity for self-control when one is told that they have a high capacity for self-restraint.
The more someone is told that they have a high capacity for self-restraint, the more they
believe it and display higher levels of impulse control. Attention has a lot to do with
biases, self and impulse controls in our environment. The less attention an individual pays
to something, the less control they have over whatever they are doing. Focusing attention
to oneself can lead to successful self-control which can be helpful in many aspects of life.
Self-control engages conflict between competing pressures, pressures that can be
brought on by situational or internal prompts from the environment. Some of the cues
make the individual act on or engage in that behavior or act to prevent the individual from
taking action. 

See also 
Empathy gap 
List of cognitive biases 
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Rhyme-as-reason effect  

The rhyme-as-reason effect  (or Eaton-Rosen phenomenon) is a cognitive bias
whereupon a saying or aphorism is judged as more accurate or truthful when it is
rewritten to rhyme. 

In experiments, subjects judged variations of sayings which did and did not rhyme, and
tended to evaluate those that rhymed as more truthful (controlled for meaning). For
example, the statement "What sobriety conceals, alcohol reveals" was judged to be more
accurate than by different participants who saw "What sobriety conceals, alcohol
unmasks". 

The effect could be caused by the Keats heuristic, according to which a statement's truth
is evaluated according to aesthetic qualities; or the fluency heuristic, according to which
things could be preferred due their ease of cognitive processing. 

For an example of the persuasive quality of the rhyme-as-reason effect, see "if it doesn't
fit, you must acquit," the signature phrase used by Johnnie Cochran to gain acquittal for
O.J. Simpson in Simpson's murder trial. 



Risk compensation 

 
Booth's rule#2: "The safer skydiving gear becomes, the more chances skydivers will take,
in order to keep the fatality rate constant" 

Risk compensation is a theory which suggests that people typically adjust their
behavior in response to the perceived level of risk, becoming more careful where they
sense greater risk and less careful if they feel more protected. Although usually small in
comparison to the fundamental benefits of safety interventions, it may result in a lower
net benefit than expected. 

By way of example, it has been observed that motorists drove faster when wearing
seatbelts and closer to the vehicle in front when the vehicles were fitted with anti-lock
brakes. There is also evidence that the risk compensation phenomenon could explain the
failure of condom distribution programs to reverse HIV prevalence and that condoms may
foster disinhibition, with people engaging in risky sex both with and without condoms. 

By contrast, shared space, is a highway design method which consciously aims to increase
the level of perceived risk and uncertainty, thereby slowing traffic and reducing the
number of and seriousness of injuries. 

Overview 
Risk compensation is related to the broader term behavioral adaptation which includes all
behavior changes in response to safety measures, whether compensatory or not.
However, since researchers are primarily interested in the compensatory or negative
adaptive behavior the terms are sometimes used interchangeably. 

The theory emerged from road safety research after it was observed that many
interventions failed to achieve the expected level of benefits but has since found
application in many other fields. 

Peltzman effect 
The reduction of predicted benefit from regulations that intend to increase safety is
sometimes referred to as the Peltzman effect  in recognition of Sam Peltzman, a
professor of economics at the University of Chicago Booth School of Business, who
published "The Effects of Automobile Safety Regulation" in the Journal of Political Economy
in 1975 in which he controversially suggested that "offsets (due to risk compensation) are



in 1975 in which he controversially suggested that "offsets (due to risk compensation) are

virtually complete, so that regulation has not decreased highway deaths". According to
Peltzman, regulation was at best useless, at worst counterproductive. Although Peltzman
asserted that the level of risk compensation in response to highway safety regulations
was complete, he did not claim that this was the case in all situations and the theory does
not predict the magnitude of risk compensation in general. 

The Peltzman effect can also result in a redistributing effect where the consequences of
risky behaviour are increasingly felt by innocent parties (see moral hazard). By way of
example, if a risk-tolerant driver responds to driver-safety interventions, such as
compulsory seat belts, crumple zones, ABS etc. by driving faster with less attention, then
this can result in increases in injuries and deaths to pedestrians. 

Risk homeostasis 
Risk homeostasis is a controversial hypothesis, initially proposed in 1982 by Gerald J. S.
Wilde, a professor at Queen's University at Kingston, which suggests that people
maximise their benefit by comparing the expected costs and benefits of safer and riskier
behaviour and which introduced the idea of the target level of risk. He proposed four
constituents to a persons calculations relating to risk: 

Expected benefits of risky behavior (e.g., gaining time by speeding, fighting
boredom, increasing mobility) 
Expected costs of risky behavior (e.g., speeding tickets, car repairs, insurance
surcharges) 
Expected benefits of safe behavior (e.g., insurance discounts for accident-free
periods, enhancement of reputation of responsibility) 
Expected costs of safe behavior (e.g., using an uncomfortable seat belt, being
called a coward by one's peers, time loss) 

Wilde noted that when Sweden changed from driving on the left to driving on the right in
1967, this was followed by a marked reduction in the traffic fatality rate for 18 months
after which the trend returned to its previous values. He suggested that drivers had
responded to increased perceived danger by taking more care, only to revert to previous
habits as they became accustomed to the new regime. 

In a Munich study, part of a fleet of taxicabs were equipped with anti-lock brakes (ABS),
while the remainder had conventional brake systems. In other respects, the two types of
cars were identical. The crash rates, studied over three years, were a little higher for the
cabs with ABS, Wilde concluded that drivers of ABS-equipped cabs took more risks,
assuming that ABS would take care of them; non-ABS drivers were said to drive more
carefully since they could not rely on ABS in a dangerous situation.[  citation needed ] 

The idea of risk homeostasis is disputed. One author claimed that it received "little
support" another suggested that it "commands about as much credence as the flat earth
hypothesis", a third noted that the proposal did create considerable media attention:
"What set the debate alight, rather like petrol on flames, was the proposition in 1982 that
road users did not just adapt to perceptions of changing risk through compensatory
behaviors, but that the process was a homeostatic one, producing overall equilibrium in
safety-related outcomes". Others claimed that road fatality statistics, which have fallen
considerably since the introduction of safety measures, do not support the theory. 

Examples 
Road transport 



Anti-lock brakes 

Anti-lock braking systems are designed to increase vehicle safety by reducing skidding. 

A number of studies show that drivers of vehicles with ABS tend to drive faster, follow
closer and brake later, accounting for the failure of ABS to result in any measurable
improvement in road safety. The studies were performed in Canada, Denmark, and
Germany. A study led by Fred Mannering, a professor of civil engineering at Purdue
University supports risk compensation, terming it the "offset hypothesis". A study of
crashes involving taxicabs in Munich of which half had been equipped with anti-lock brakes
noted that crash rate was substantially the same for both types of cab, and concluded
this was due to drivers of ABS-equipped cabs taking more risks. 

However, the Insurance Institute for Highway Safety released a study in 2010 that found
motorcycles with ABS 37% less likely to be involved in a fatal crash than models without
ABS. A 2004 study found that ABS reduced the risk of multiple vehicle crashes by 18
percent, but had increased the risk of run-off-road crashes by 35 percent. 

Bicycle helmets 

A Spanish study of traffic accidents between 1990 and 1999 found that cyclists wearing
bicycle helmets who were involved in accidents were less likely to have committed a
traffic law violation than unhelmeted cyclists, and that helmeted cyclists were no more
likely to have committed a speeding violation in association with the accident than
unhelmeted cyclists. The authors concluded that "although the findings do not support the
existence of a strong risk compensation mechanism among helmeted cyclists, this
possibility cannot be ruled out". In one experimental study, adults accustomed to wearing
helmets cycled more slowly without a helmet, but no difference in helmeted and
unhelmeted cycling speed was found for cyclists who do not usually wear helmets. 

Motorists may also alter their behavior toward helmeted cyclists. One study by Walker in
England found that 2,500 vehicles passed a helmeted cyclist with measurably less
clearance (8.5 cm) than that given to the same cyclist unhelmeted (out of an average
total passing distance of 1.2 to 1.3 metres). The significance of these differences has
been re-analysed by Olivier. See also slides 40-45 in for further analysis by Olivier of the
data from the Walker study. 

In 1988 Rodgers re-analysed data which supposedly showed helmets to be effective and
found both data errors and methodological weaknesses. He concluded that in fact the
data showed "bicycle-related fatalities are positively and significantly associated with
increased helmet use" and mentioned risk compensation as one possible explanation of
this association. 

Seat belts 

A 1994 research study of people both wore and habitually did not wear seatbelts
concluded that drivers were found to drive faster and less carefully when belted. 

In Britain in 1981 at a time when the government was considering the introduction of seat
belt legislation, John Adams of University College London, suggested that there was no
convincing evidence of a correlation between the seat-belt legislation and reductions
injuries and fatalities based on a comparison between states with and without seat belt
laws. He also suggested that some injuries were displaced from car drivers to
pedestrians and other road users. The "Isles Report" echoed these concerns. Adams
subsequently argued that the reduction in fatalities that followed the introduction of



subsequently argued that the reduction in fatalities that followed the introduction of

legislation could not be attributed with confidence to seat-belt use due to the
simultaneous introduction of breath testing for driving under the influence of alcohol. 

However, a 2007 study based on data from the Fatality Analysis Reporting System (FARS)
of the National Highway Traffic Safety Administration concluded that between 1985 and
2002 there were "significant reductions in fatality rates for occupants and motorcyclists
after the implementation of belt use laws", and that "seatbelt use rate is significantly
related to lower fatality rates for the total, pedestrian, and all non-occupant models even
when controlling for the presence of other state traffic safety policies and a variety of
demographic factors". 

Swedish change to driving on the right 

In Sweden, following the change from driving on the left to driving on the right there was a
drop in crashes and fatalities, which was linked to the increased apparent risk. The
number of motor insurance claims went down by 40%, returning to normal over the next
six weeks. Fatality levels took two years to return to normal. 

Shared space 

Shared space is an approach to the design of roads, where risk compensation is
consciously used to increase the level of uncertainty for drivers and other road users by
removing traditional demarcations between vehicle traffic by removing curbs, road
surface markings, traffic signs. The approach has been found to result in lower vehicle
speeds and fewer road casualties. 

Speed limits 

The control of traffic speeds using effectively enforced speed limits and other traffic
calming methods plays an important role in the reduction of road traffic casualties; speed
limit changes alone without accompanying enforcement or traffic calming measures will
not. 

A 1994 study conducted to test the risk homeostasis theory, using a driving simulator,
found that that increasing posted speed limits and a reduction of speeding fines had
significantly increased driving speed but resulted in no change in the accident frequency. It
also showed that increased accident cost caused large and significant reductions in
accident frequency but no change in speed choice. The results suggest that regulation of
specific risky behaviors such as speed choice may have little influence on accident rates. 

Sport 
Ski helmets 

Recent studies indicate that skiers wearing helmets go faster on average than non-
helmeted skiers, and that overall risk index is higher in helmeted skiers than non-helmeted
skiers. Moreover, while helmets may help prevent minor head injuries, increased usage of
helmets has not reduced the overall fatality rate. 

Other recent studies have concluded that helmet use is not associated with riskier
behavior among skiers and snowboarders, and that helmet usage reduces the risk and
severity of head injuries. 

Skydiving 

'Booth's rule #2', often attributed to skydiving pioneer Bill Booth, states, "the safer



'Booth's rule #2', often attributed to skydiving pioneer Bill Booth, states, "the safer

skydiving gear becomes, the more chances skydivers will take, in order to keep the
fatality rate constant". Even though skydiving equipment has made huge leaps forward in
terms of reliability, including the introduction of safety devices such as AADs, the fatality
rate has stayed roughly constant when adjusted for the increasing number of participants.
This can largely be attributed to an increase in the popularity of high performance
canopies, which fly much faster than traditional parachutes.[  citation needed ] A greater number
landing fatalities in recent years has been attributed to high speed manoeuvres close to
the ground.[  citation needed ] 

Safety equipment in children 
Experimental studies have suggested that children who wear protective equipment are
likely to take more risks. 

Health 
Risky sexual behavior and HIV/AIDS 

Evidence on risk compensation associated with HIV prevention interventions is mixed.
Harvard researcher Edward C. Green argued that the risk compensation phenomenon
could explain the failure of condom distribution programs to reverse HIV prevalence,
providing a detailed explanations of his views in an op-ed article for The Washington Post
and an extended interview with the BBC. A 2007 article in the Lancet suggested that
"condoms seem to foster disinhibition, in which people engage in risky sex either with
condoms or with the intention of using condoms". Another report compared risk behaviour
of men based on whether they were circumcised. 

Citations 
Hedlund (2000). "Risky business: safety regulations, risk compensation, and
individual behavior". Injury Prevention: 6:82–89. doi:10.1136/ip.6.2.82. 
Rudin-Brown and Jamson (2013). Behavioural Adaptation and Road Safety: Theory,
Evidence and Action . CRC Press. p. 67. ISBN 9781439856673. 
Vrolix (2006). Behavioural Adaptation, Risk Compensation, Risk Homeostasis and
Moral Hazard in Traffic Safety . 
Wilde (1998). "Risk homeostasis theory: an overview". Injury Prevention.
doi:10.1136/ip.4.2.89. 
O'Neill B, Williams A (June 1998). "Risk homeostasis hypothesis: a rebuttal". Injury
Prevention 4 (2): 92–3. doi:10.1136/ip.4.2.92. PMC 1730350. PMID 9666359. 
G Ruedl, E Pocecco, R Sommersacher, H Gatterer, M Kopp, W Nachbauer and M
Burtscher (February 2010). "Factors associated with self-reported risk-taking
behaviour on ski slopes". Br J Sports Med 44 (3): 204–6.
doi:10.1136/bjsm.2009.066779. PMID 20231601. 

Other sources 
Adams, John (1995). Risk. Routledge. ISBN 1-85728-068-7. 
Wilde, Gerald J.S. (1994). Target Risk . PDE Publications. ISBN 0-9699124-0-4 .
Retrieved 2006-04-26. 

External links 

http://injuryprevention.bmj.com/content/6/2/82.long#sec-7
http://injuryprevention.bmj.com/content/6/2/82.long#sec-7
http://dx.doi.org/10.1136/ip.6.2.82
http://books.google.com/books?id=F8HfuHnFbCMC&printsec=frontcover#v=onepage&q&f=false
http://books.google.com/books?id=F8HfuHnFbCMC&printsec=frontcover#v=onepage&q&f=false
http://books.google.com/books?id=F8HfuHnFbCMC&printsec=frontcover#v=onepage&q&f=false
https://doclib.uhasselt.be/dspace/bitstream/1942/4002/1/behavioraladaptation.pdf
https://doclib.uhasselt.be/dspace/bitstream/1942/4002/1/behavioraladaptation.pdf
https://doclib.uhasselt.be/dspace/bitstream/1942/4002/1/behavioraladaptation.pdf
http://dx.doi.org/10.1136/ip.4.2.89
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1730350
http://dx.doi.org/10.1136/ip.4.2.92
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1730350
https://www.ncbi.nlm.nih.gov/pubmed/9666359
http://dx.doi.org/10.1136/bjsm.2009.066779
https://www.ncbi.nlm.nih.gov/pubmed/20231601
http://psyc.queensu.ca/target/
http://psyc.queensu.ca/target/


'Naked' streets are safer, say Tories – The Times 
Sam Peltzman on IDEAS at RePEc 
Sam Peltzman podcast Interview at EconTalk 
"Regulation and the Wealth of Nations" ( New Perspectives on Political Economy .
Volume 3, Number 2, 2007, pp. 185 – 204) 
"Regulation and the Natural Progress of Opulence" (PDF), a lecture by Peltzman at
the American Enterprise Institute in 2004 
"Buckle Up Your Seatbelt and Behave - Do we take more risks when we feel safe? "
William Ecenbarg Smithsonian magazine April 2009 
Roberts, Russ (November 13, 2006). "[Samuel] Peltzman on Regulation". EconTalk .
Library of Economics and Liberty. 
Risk homeostasis theory: an overview Gerald J S Wilde Inj Prev 1998;4:89-91
doi:10.1136/ip.4.2.89 
Homeostasis Theory and Traffic Accident Data Leonard Evans Risk
Analysis,Vol.6,No.1, 1986 

http://www.timesonline.co.uk/tol/news/article1295120.ece
http://ideas.repec.org/f/ppe234.html
http://www.econtalk.org/archives/2006/11/peltzman_on_reg.html
http://pcpe.libinst.cz/nppe/3_2/nppe3_2_3.pdf
http://faculty.chicagobooth.edu/sam.peltzman/teaching/aei%20brookings0904.pdf
http://www.smithsonianmag.com/science-nature/Presence-of-Mind-Buckle-Up-And-Behave.html
http://www.econtalk.org/archives/_featuring/sam_peltzman/
http://injuryprevention.bmj.com/content/4/2/89.full
http://injuryprevention.bmj.com/content/4/2/89.full
http://onlinelibrary.wiley.com/doi/10.1111/j.1539-6924.1986.tb00196.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1539-6924.1986.tb00196.x/abstract


Selective perception 

Selective perception is the tendency to not notice and more quickly forget stimuli that
causes emotional discomfort and contradicts our prior beliefs. For example, a teacher
may have a favorite student because they are biased by in-group favoritism. The teacher
ignores the student's poor attainment. Conversely, they might not notice the progress of
their least favorite student. 

Overview 
Selective perception is the process by which individuals perceive what they want to in
media messages while ignoring opposing viewpoints. It is a broad term to identify the
behavior all people exhibit to tend to "see things" based on their particular frame of
reference. It also describes how we categorize and interpret sensory information in a way
that favors one category or interpretation over another. In other words selective
perception is a form of bias because we interpret information in a way that is congruent
with our existing values and beliefs. Psychologists believe this process occurs
automatically. 

Selective perception may refer to any number of cognitive biases in psychology related to
the way expectations affect perception. Human judgment and decision making is distorted
by an array of cognitive, perceptual and motivational biases, and people tend not to
recognise their own bias, though they tend to easily recognise (and even overestimate)
the operation of bias in human judgment by others. One of the reasons this might occur
might be because people are simply bombarded with too much stimuli every day to pay
equal attention to everything, therefore, they pick and choose according to their own
needs. 

To understand when and why a particular region of a scene is selected, studies observed
and described the eye movements of individuals as they go about performing specific
tasks. In this case, vision was an active process that integrated scene properties with
specific, goal-oriented oculomotor behaviour. 

Several other studies have shown that students who were told they were consuming
alcoholic beverages (which in fact were non-alcoholic) perceived themselves as being
"drunk", exhibited fewer physiological symptoms of social stress, and drove a simulated
car similarly to other subjects who had actually consumed alcohol. The result is somewhat
similar to the placebo effect.[  citation needed ] 

In one classic study on this subject related to the hostile media effect (which is itself an
example of selective perception), viewers watched a filmstrip of a particularly violent
Princeton-Dartmouth American football game. Princeton viewers reported seeing nearly
twice as many rule infractions committed by the Dartmouth team than did Dartmouth
viewers. One Dartmouth alumnus did not see any infractions committed by the Dartmouth
side and erroneously assumed he had been sent only part of the film, sending word
requesting the rest. 

Selective perception is also an issue for advertisers, as consumers may engage with
some ads and not others based on their pre-existing beliefs about the brand. 

Seymour Smith, a prominent advertising researcher, found evidence for selective
perception in advertising research in the early 1960s, and he defined it to be "a
procedure by which people let in, or screen out, advertising material they have an
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procedure by which people let in, or screen out, advertising material they have an

opportunity to see or hear. They do so because of their attitudes, beliefs, usage
preferences and habits, conditioning, etc." People who like, buy, or are considering buying
a brand are more likely to notice advertising than are those who are neutral toward the
brand. This fact has repercussions within the field of advertising research because any
post-advertising analysis that examines the differences in attitudes or buying behavior
among those aware versus those unaware of advertising is flawed unless pre-existing
differences are controlled for. Advertising research methods that utilize a longitudinal
design are arguably better equipped to control for selective perception. 

Selective perceptions are of two types: 

Low level – Perceptual vigilance 
High level – Perceptual defense 

See also 
List of cognitive biases 

Further reading 
Selective Perception in Stock Investing 
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Semmelweis reflex 

The Semmelweis reflex or "Semmelweis effect" is a metaphor for the reflex-like
tendency to reject new evidence or new knowledge because it contradicts established
norms, beliefs or paradigms. 

The term originated from the story of Ignaz Semmelweis, who discovered that childbed
fever mortality rates reduced ten-fold when doctors washed their hands with a chlorine
solution between patients. His hand-washing suggestions were rejected by his
contemporaries, often for non-medical reasons. For instance, some doctors refused to
believe that a gentleman's hands could transmit disease (see Contemporary reaction to
Ignaz Semmelweis). 

While there is some uncertainty regarding the origin and generally accepted use of the
expression, the use of the expression Semmelweis Reflex has been documented and at
least used by the author Robert Anton Wilson. In his book The Game of Life , Timothy Leary
provided the following polemical definition of the Semmelweis reflex: "Mob behavior found
among primates and larval hominids on undeveloped planets, in which a discovery of
important scientific fact is punished". The expression has found way into philosophy and
religious studies as "unmitigated Humean skepticism concerning causality". 

See also 
Confirmation bias 
Conservatism (belief revision) 
Cognitive dissonance 
Paradigm shift 
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Social comparison bias 

Social comparison bias is having feelings of dislike and competitiveness with someone
that is seen physically, or mentally better than yourself. 

Introduction 
A majority of people in society base their moods and feelings off of how well they are
doing compared to other people in their environment. Social comparison bias happens in
everyday society regularly. Social comparison bias can be defined as having feelings of
dislike and competitiveness with someone that is seen physically, or mentally better than
yourself. This can be compared to social comparison, which is believed to be central to
achievement motivation, feelings of injustice, depression, jealousy and people's
willingness to remain in relationships or jobs. In this competitive day and age, citizens in
society are competing to get the best grades, the best jobs and the best houses.
Although in many situations, social comparison bias is fairly self-explanatory. For example,
you might make a comparison if you shop at low-end department stores and a peer
shops at the designer stores, and you are overcome with feelings of resentment, anger
and envy with that peer. This social comparison bias involves wealth and social status.
Some of us make social comparisons, but are largely unaware of them. In most cases, we
try to compare ourselves to those in our peer group or with whom we are similar. 

Research 
There are many studies revolving around social comparison and the effects it has on
mental health. One study involved the relationship between depression and social
comparison. Thwaites and Dagnan, in "Moderating variables in the relationship between
social comparison and depression", investigated the relationship between social
comparison and depression utilizing an evolutionary framework. Their hypothesis was that
depression was an outcome from social comparisons that people carried out. This study
investigated the moderating effects on social comparison of the importance of
comparison dimensions to the person, and of the perceived importance of the dimensions
to other people. What the researchers used to measure the depression in their
participants was a self-esteem test called the Self Attributes Questionnaire created by
Pelham and Swann in 1989. The test consisted of 10-point Likert scale ratings on 10
individual social comparison dimensions (e.g. intelligence, social skills, sense of humor).
“Questions were added to explore beliefs regarding the importance of social comparison
dimensions. Data were collected from a combined clinical sample and non-clinical sample
of 174 people.” They concluded that social comparison did have a relationship with
depression based on the data that they collected. More people that contributed in social
comparisons had a higher level of depression than people that rarely used social
comparison. 

Cognitive effects 
One major symptom that can occur with social comparison bias is the mental disorder of
depression. Depression is typically diagnosed during a clinical encounter using the
Diagnostic and Statistical Manual of Mental Disorders volume IV (DSM-IV) criteria.
Symptoms include depressed mood, hopelessness, and sleep difficulties, including both
hypersomnia and insomnia. Clinical depression can be caused by many factors in a
person’s life. Depression is the most common mental illness associated to social



person’s life. Depression is the most common mental illness associated to social

comparison bias. Depression has a biological explanation to why people lose hope in life.
It is caused by the brain because of the hippocampus decreasing in size and the lowering
levels of serotonin that circulates through the brain. Another negative symptom that is
associated to social comparison bias is suicide ideation. “Suicide ideation can be defined
as the constant thoughts about suicide and suicide attempts. Suicide is the taking of
one’s own life.” Suicide ideation can occur due to social comparison bias because people
that compare themselves to people that are seen better than themselves get mentally
discouraged because they believe they can not perform or look a certain way which
causes low self-esteem. Low self-esteem is one of the main factors in suicide ideation. 

Social comparison bias in the media 
Mainstream media is also a main contributor to social comparisons. Everywhere you go,
advertisements tries to portray to the public what beauty should be. Magazines,
commercials, billboards, they all show what beauty is supposed to look like. When growing
generation of our youth and adults see this, they socially compare themselves to the
advertisements they see all around them. When they do not look a certain way or weigh a
certain amount, society puts them down for it. This can cause low self-esteem and an
onset of depression because they do not fit the mold of what beauty is seen to be.
People get criticized when they do not look like the models in the magazine or on TV. After
socially comparing oneself to the people in the media, it can have negative effects and
cause mental anxiety, stress, negative body image and even eating disorders. With media
being such an important part of our generation, having low self-esteems and negative
self-images of ourselves impacts society with tragic incidents including suicide and self-
harm. Social comparison to others whether on TV and magazines can cause a person to
lose confidence in themselves and stress over trying to be perfect and be what society
expects them to be. In an experiment that studied women’s body image after comparing
themselves to different types of models, body image was significantly more negative
after viewing thin media images than after viewing images of either average size models,
or plus size models.Media is one of the leading causes for bad body image among youth
and adults because of social comparison. 

Social comparison bias through social media 
Social media being a main source of news and breaking new stories, people can connect
to people from all over the world and learn in new ways. It is easier to see people’s
private life on a public network. This being said, social networks such as Facebook makes
viewing someone’s daily life as simple as sending a request. Society is exposed to
everyone’s lives and people are starting to compare themselves with their friends that
they have on Facebook. It is easy to log in and see someone brag about their success or
their new belongings and feel bad about yourself. In recent studies, researchers have
been linking Facebook with depression in this generation of social media. They may start
to have low self-esteem by seeing their friends online have more exciting lives and more
popularity. This social comparison bias among social network users online can make
people start to think of their lives as not as fulfilling as they want to be. They see pictures
or statuses about job promotions or new jobs, vacations; new relationships, fun outings or
even those that can afford nice things. This can cognitively effect a person’s self-esteem
and cause depression. They can start to feel bad about their appearance and their life in
general. Social media does have an impact on the amount of social comparison people
have. 

Social comparison bias in the classroom 



Social comparisons are also very important in the school system. Students depending on
their grade level are very competitive about the grades they receive compared to their
peers. Social comparisons not only influence students' self-concepts but also improve
their performance. This social comparison process leads to a lower self-concept when the
class level is high and to a higher self-concept when the class level is low. Therefore, two
students with equal performance in a domain may develop different self-concepts when
they belong to different classes with different performance levels. Social comparisons are
important and valid predictors of students' self-evaluations and achievement behavior.
Students may feel jealously or competitiveness when it comes to grades and getting into
better colleges and universities than their peers. Social comparison can also motivate
students to do well because they want to keep along with their peers. 

Conclusion 
Social comparison bias can occur in people’s everyday life. Whether it is on social
networking sites, in the media, in society regarding wealth and social status or in the
school system. It can be negative to one’s mental health due to the increasing risks of
depression, suicide ideation and other mental disorders. Social comparison in this
generation is everywhere and society revolves around comparing ourselves to each other
if it is to have a higher self-esteem or to try and better themselves as a whole. With social
comparison being so important, it will lead to social comparison bias and cause negative
effects in a person’s life. With the research found, the hypothesis was proven correct
stating that depression does has a relationship with the social comparison that people in
society participate in. 

See also 
Social comparison theory 
List of cognitive biases 
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Social desirability bias 

Social desirability bias is the tendency of respondents to answer questions in a
manner that will be viewed favorably by others. It can take the form of over-reporting
"good behavior" or under-reporting "bad," or undesirable behavior. The tendency poses a
serious problem with conducting research with self-reports, especially questionnaires. This
bias interferes with the interpretation of average tendencies as well as individual
differences. 

Topics where socially desirable responding (SDR) is of special concern are self-reports of
abilities, personality, sexual behavior, and drug use. When confronted with the question
"How often do you masturbate?", for example, respondents may be pressured by the
societal taboo against masturbation, and either under-report the frequency or avoid
answering the question. Therefore the mean rates of masturbation derived from self-
report surveys are likely to be severe underestimates. 

When confronted with the question, "Do you use drugs/illicit substances?" the respondent
may be influenced by the fact that controlled substances, including the more commonly
used marijuana, are generally illegal. Respondents may feel pressured to deny any drug
use or rationalize it, e.g., "I only smoke marijuana when my friends are around." The bias
can also influence reports of number of sexual partners. In fact, the bias may operate in
opposite directions for different subgroups: Whereas men tend to inflate the numbers,
women tend to underestimate theirs. In either case, the mean reports from both groups
are likely to be distorted by social desirability bias. 

Other topics that are sensitive to social desirability bias: 

Personal income and earnings, often inflated when low and deflated when high. 
Feelings of low self-worth and/or powerlessness, often denied. 
Excretory functions, often approached uncomfortably, if discussed at all. 
Compliance with medicinal dosing schedules, often inflated. 
Religion, often either avoided or uncomfortably approached. 
Patriotism, either inflated or, if denied, done so with a fear of other party's
judgement. 
Bigotry and intolerance, often denied, even if it exists within the responder. 
Intellectual achievements, often inflated. 
Physical appearance, either inflated or deflated 
Acts of real or imagined physical violence, often denied. 
Indicators of charity or "benevolence," often inflated. 
Illegal acts, often denied. 

Individual differences 
The fact that people differ in their tendency to engage in socially desirable responding
(SDR) is a special concern to those measuring individual differences with self-reports.
Individual differences in SDR make it difficult to distinguish those people with good traits
who are responding factually from those distorting their answers in a positive direction. 

When SDR cannot be eliminated, researchers may resort to evaluating the tendency and
then control for it. A separate measure of SDR must be administered together with the
primary measure (test or interview) aimed at the subject matter of the
research/investigation.The key assumption is that respondents who answer in a socially
desirable manner on that scale are also responding desirably to all self reports



desirable manner on that scale are also responding desirably to all self reports

throughout the study. 

In some cases the entire questionnaire package from high scoring respondents may
simply be discarded. Alternatively, respondents' answers on the primary questionnaires
may be statistically adjusted commensurate with their SDR tendencies. For example, this
adjustment is performed automatically in the standard scoring of MMPI scales. 

The major concern with SDR scales is that they confound style with content. After all,
people actually differ in the degree to which they possess desirable traits (e.g., nuns
versus criminals). Consequently, measures of social desirability confound true differences
with social-desirability bias. 

Standard measures 
Until recently, the most commonly used measure of socially desirable responding was the
Marlowe-Crowne Social Desirability Scale. The original version comprised 33 True-False
items. A shortened version, the Strahan–Gerbasi comprises only 10 items, but some have
raised questions regarding the reliability of this measure.Thompson and Phua. 

In 1991, Delroy L. Paulhus published the Balanced Inventory of Desirable Responding: a
questionnaire designed to measure two forms of SDR. This 40-item instrument provides
separate subscales for "impression management", the tendency to give inflated self-
descriptions to an audience; and self-deceptive enhancement, the tendency to give honest
but inflated self-descriptions. The commercial version of the BIDR called "Paulhus
Deception Scales (PDS)",". 

Non-English measures 
Scales designed to tap response styles are available in all major languages, including
Italian and German 

Another measure has been used in surveys or opinion polls carried out by interviewing
people face-to-face or through the telephone. 

Other response styles 
'Extreme response bias' (ERB) takes the form of exaggerated extremity preference, e.g.
for '1' or '7' on 7-point scales. Its converse, 'moderacy bias' entails a preference for
middle range (or midpoint) responses (e.g. 3-5 on 7-point scales). 'Acquiescence' is the
tendency to prefer the higher ratings over lower ratings, whatever the content of the
question. 

Anonymity and confidentiality 
When the subjects' details are not required, as in sample investigations and screenings,
anonymous administration is preferably used as the person does not feel directly and
personally involved in the answers he or she is going to give. 

Anonymous self-administration provides neutrality, detachment and reassurance. An even
better result is obtained by returning the questionnaires by mail or ballot boxes so as to
further guarantee anonymity and the impossibility to identify the subjects who filled in the
questionnaires. 

http://www.springerlink.com/content/g5771006303277ww/fulltext.pdf
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Neutralized administration 
SDR tends to be reduced by wording questions in a neutral fashion. Another is to use
forced-choice questions where the two options have been equated for their desirability. 

One approach is to administer tests through a computer (self-administration software). A
computer, even compared to the most competent interviewer, provides a higher sense of
neutrality: it does not appear to be judging. 

Behavioral measurement 
The most recent approach—the Over-claiming Technique—assesses the tendency to claim
knowledge about non-existent items. More complex methods to promote honest answers
include the Randomized response and Unmatched count techniques, as well as the Bogus
Pipeline Technique. 

See also 
Bradley effect 
Honesty 
Observer effect 
Political correctness 
Silent majority 
Social research 



Status quo bias 

Status quo bias is a cognitive bias; a preference for the current state of affairs. The
current baseline (or status quo) is taken as a reference point, and any change from that
baseline is perceived as a loss. Status quo bias should be distinguished from a rational
preference for the status quo ante, as when the current state of affairs is objectively
superior to the available alternatives, or when imperfect information is a significant
problem. A large body of evidence, however, shows that status quo bias frequently
affects human decision-making. 

Status quo bias interacts with other non-rational cognitive processes such as loss
aversion, existence bias, endowment effect, longevity, mere exposure, and regret
avoidance. Experimental evidence for the detection of status quo bias is seen through the
use of the Reversal test. A vast amount of experimental and field examples exist.
Behavior in regards to retirement plans, health, and ethical choices show evidence of the
status quo bias. 

Examples 
Kahneman, Thaler, and Knetsch created experiments that could produce this effect
reliably.Samuelson and Zeckhauser (1988) demonstrated status quo bias using a
questionnaire in which subjects faced a series of decision problems, which were
alternately framed to be with and without a pre-existing status quo position. Subjects
tended to remain with the status quo when such a position was offered to them. 

Hypothetical Choice Tasks: Subjects were given a hypothetical choice task in the
following "neutral" version, in which no status quo was defined: "You are a serious reader
of the financial pages but until recently you have had few funds to invest. That is when you
inherited a large sum of money from your great-uncle. You are considering different
portfolios. Your choices are to invest in: a moderate-risk company, a high-risk company,
treasury bills, municipal bonds." Other subjects were presented with the same problem
but with one of the options designated as the status quo. In this case, the opening
passage continued: "A significant portion of this portfolio is invested in a moderate risk
company . . . (The tax and broker commission consequences of any changes are
insignificant.)" The result was that an alternative became much more popular when it was
designated as the status quo. 

Electric Power Consumers: California electric power consumers were asked about
their preferences regarding trade-offs between service reliability and rates. The
respondents fell into two groups, one with much more reliable service than the other. Each
group was asked to state a preference among six combinations of reliability and rates,
with one of the combinations designated as the status quo. A strong bias to the status
quo was observed. Of those in the high-reliability group, 60.2 percent chose the status
quo, whereas a mere 5.7 percent chose the low-reliability option that the other group had
been experiencing, despite its lower rates. Similarly, of those in the low reliability group,
58.3 chose their low-reliability status quo, and only 5.8 chose the high-reliability option. 

Automotive Insurance Consumers and Other Examples: The US states of New
Jersey and Pennsylvania inadvertently ran a real-life experiment providing evidence of
status quo bias in the early 1990s. As part of tort law reform programs, citizens were
offered two options for their automotive insurance: an expensive option giving them full
right to sue and a less expensive option with restricted rights to sue. In New Jersey the
cheaper option was the default and most citizens selected it. Only a minority chose the
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cheaper option was the default and most citizens selected it. Only a minority chose the

cheaper option in Pennsylvania, where the more expensive option was the default. Similar
effects have been shown for contributions to retirement plans, choice of internet privacy
policies and the decision to become an organ donor. 

Explanations 
Status quo bias has been attributed to a combination of loss aversion and the
endowment effect, two ideas relevant to prospect theory. An individual weighs the
potential losses of switching from the status quo more heavily than the potential gains;
this is due to the prospect theory value function being steeper in the loss domain. As a
result, the individual will prefer not to switch at all. However, the status quo bias is
maintained even in the absence of gain/loss framing: for example, when subjects were
asked to choose the colour of their new car, they tended towards one colour arbitrarily
framed as the status quo. Loss aversion, therefore, cannot wholly explain the status quo
bias, with other potential causes including regret avoidance,transaction costs and
psychological commitment. 

Rational Routes to Status Quo Maintenance 
A status quo bias can also be a rational route if there are cognitive or informational
limitations. 

Informational limitations 

Decision outcomes are rarely certain, nor is the utility they may bring. Because some
errors are more costly than others (Haselton & Nettle, 2006), sticking with what worked in
the past is a safe option, as long as previous decisions are ‘‘good enough’'. 

Cognitive limitations 

Choice is often difficult, and decision makers may prefer to do nothing and ⁄ or to maintain
their current course of action because it is easier. Status quo alternatives often require
less mental effort to maintain (Eidelman & Crandall, 2009). 

Irrational Routes to the Status Quo Bias 
The irrational maintenance of the status quo bias links and confounds many cognitive
biases. 

Existence bias 

An assumption of longevity and goodness are part of the status quo bias. People treat
existence as a prima facie case for goodness, aesthetic and Longevity increases this
preference. The status quo bias affects people’s preferences; people report preferences
for what they are likely rather than unlikely to receive. People simply assume, with little
reason or deliberation, the goodness of existing states. 

Longevity is a corollary of the existence bias: if existence is good, longer existence should
be better. This thinking resembles quasi-evolutionary notions of ‘‘survival of the fittest,’’
and also the augmentation principle in attribution theory. 

Inertia is another reason used to explain a bias towards the status quo. Another
explanation is fear of regret in making a wrong decision, i.e. If we choose a partner, when
we think there could be someone better out there. 
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Mere exposure 
Mere exposure is an explanation for the status quo bias. Existing states are encountered
more frequently than non-existent states and because of this they will be perceived as
more true and evaluated more preferably. One way to increase liking for something is
repeated exposure over time. 

Loss aversion 

Loss aversion also leads to greater regret for action than for inaction; more regret is
experienced when a decision changes the status quo than when it maintains it. Together
these forces provide an advantage for the status quo; people are motivated to do
nothing or to maintain current or previous decisions. Change is avoided, and decision
makers stick with what has been done in the past. 

Changes from the status quo will typically involve both gains and losses, with the change
having good overall consequences if the gains outweigh these losses. A tendency to
overemphasize the avoidance of losses will thus favor retaining the status quo, resulting
in a status quo bias. Even though choosing the status quo may entail forfeiting certain
positive consequences, when these are represented as forfeited "gains" they are
psychologically given less weight than the "losses" that would be incurred if the status
quo were changed. () 

Omission bias 

Omission bias may account for some of the findings previously ascribed to status quo
bias. Omission bias is diagnosed when a decision maker prefers a harmful outcome that
results from an omission to a less harmful outcome that results from an action (; Ilana
Ritov and Jonathan Baron, "Status-Quo and Omission Biases," Journal of Risk and
Uncertainty 5 [1992]: 49–61). 

Detection 
The Reversal Test : When a proposal to change a certain parameter is thought to have
bad overall consequences, consider a change to the same parameter in the opposite
direction. If this is also thought to have bad overall consequences, then the onus is on
those who reach these conclusions to explain why our position cannot be improved
through changes to this parameter. If they are unable to do so, then we have reason to
suspect that they suffer from status quo bias. The rationale of the Reversal Test is: if a
continuous parameter admits of a wide range of possible values, only a tiny subset of
which can be local optima, then it is prima facie implausible that the actual value of that
parameter should just happen to be at one of these rare local optima. 

Neural Activity 
A study found that erroneous status quo rejections have a greater neural impact than
erroneous status quo acceptances. This asymmetry in the genesis of regret might drive
the status quo bias on subsequent decisions. 

A study was done using a visual detection task in which subjects tended to favor the
default when making difficult, but not easy, decisions. This bias was suboptimal in that
more errors were made when the default was accepted. A selective increase in
subthalamic nucleus (STN) activity was found when the status quo was rejected in the
face of heightened decision difficulty. Analysis of effective connectivity showed that
inferior frontal cortex, a region more active for difficult decisions, exerted an enhanced
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inferior frontal cortex, a region more active for difficult decisions, exerted an enhanced

modulatory influence on the STN during switches away from the status quo. 

Research by University College London scientists that examines the neural pathways
involved in 'status quo bias' in the human brain and found that the more difficult the
decision we face, the more likely we are not to act. The study, published in Proceedings of
the National Academy of Sciences (PNAS), looked at the decision-making of participants
taking part in a tennis 'line judgement' game while their brains were scanned using
functional MRI (fMRI). The 16 study participants were asked to look at a cross between
two tramlines on a screen while holding down a 'default' key. They then saw a ball land in
the court and had to make a decision as to whether it was in or out. On each trial, the
computer signalled which was the current default option - 'in' or 'out'. The participants
continued to hold down the key to accept the default and had to release it and change to
another key to reject the default. The results showed a consistent bias towards the
default, which led to errors. As the task became more difficult, the bias became even
more pronounced. The fMRI scans showed that a region of the brain known as the
subthalamic nucleus (STN) was more active in the cases when the default was rejected.
Also, greater flow of information was seen from a separate region sensitive to difficulty
(the prefrontal cortex) to the STN. This indicates that the STN plays a key role in
overcoming status quo bias when the decision is difficult. 

Behavioral Economics and the Default position 
Against this background, two behavioral economists devised an opt-out plan to help
employees of a particular company build their retirement savings. In an opt-out plan, the
employees are automatically enrolled unless they explicitly ask to be excluded. They
found evidence for status quo bias and other associated effects. They also noted that
changing the default alternatives has, in some instances, been shown to have dramatic
effects on people’s choices. 

Conflict 
Status-Quo educational bias can be both a barrier to political progress and a threat to
the state's legitimacy/ argue that the values of stability, compliance, and patriotism
underpin important reasons for status quo bias that appeal not to the substantive merits
of existing institutions but merely to the fact that those institutions are the status quo 

Relevant fields 
The Status quo bias is seen in important real life decisions; it has been found to be
prominent is data on selections of health care plans and retirement programs. 

Politics 
Preference for the status quo represents a core component of conservative ideology
because conserving the current state affairs is one significant element of conservative
ideology, the bias in its favour plays a role – under certain conditions – in promoting
political conservatism. 

Ethics 
Status quo bias may be responsible for much of the opposition to human enhancement in
general and to genetic cognitive enhancement in particular. 



Education 
Education can (sometimes unintentionally) encourage children’s belief in the substantive
merits of a particular existing law or political institution, where the effect does not derive
from an improvement in their ability or critical thinking about that law or institution.
However, this biasing effect is not automatically illegitimate or counterproductive: a
balance between social inculcation and openness needs to be maintained. 

Reading in schools within the elementary classroom, reading aloud sessions that exclude
ethnically diverse materials create a bias in favor of the status quo that is harmful to
children's education. 

Health 
An experiment to determine if status-quo bias—bias toward current medication even
when better alternatives are offered—exists in a stated-choice study among asthma
patients who take prescription combination maintenance medications. The results of this
study indicate that the status quo bias may exist in stated-choice studies, especially with
medications that patients have to take daily such as asthma maintenance medications.
Stated-choice practitioners should include a current medication in choice surveys to
control for this bias. 

Retirement plans 
An example of the status quo bias affecting retirement plans is a study done that
examined the U.S. equity mutual fund. They found that people maintained the plan they
had previously, even if it was no longer the optimal choice. 

See also 
Endowment effect 
List of cognitive biases 
Norm (social) 
Omission Bias 
Pro-innovation bias 
Situationism (psychology) 
System justification 
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Stereotype 

 
An 18th century Dutch engraving of the peoples of the world, depicting the inhabitants of
Asia, the Americas and Africa as savages. Shown below are an Englishman, a Dutchman, a
German and a Frenchman. 

 
Police officers buying doughnuts and coffee, an example of perceived stereotypical
behavior in North America. 

A stereotype is a thought that may be adopted about specific types of individuals or
certain ways of doing things. These thoughts or beliefs may or may not accurately reflect
reality. However, this is only a fundamental psychological definition of a stereotype. Within
psychology and spanning across other disciplines, there are different conceptualizations
and theories of stereotyping that provide their own expanded definition. Some of these
definitions share commonalities, though each one may also harbor unique aspects that
may contradict the others. 

Etymology 
The term stereotype derives from the Greek words στερεός ( stereos ), "firm, solid" and
τύπος ( typos ), "impression," hence "solid impression". 

The term comes from the printing trade and was first adopted in 1798 by Firmin Didot to
describe a printing plate that duplicated any typography. The duplicate printing plate, or
the stereotype, is used for printing instead of the original. 

Outside of printing, the first reference to "stereotype" was in 1850, as a noun that meant
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Outside of printing, the first reference to "stereotype" was in 1850, as a noun that meant

"image perpetuated without change." However, it was not until 1922 that "stereotype"
was first used in the modern psychological sense by American journalist Walter Lippmann
in his work Public Opinion . 

Relationship with other types of intergroup
attitudes 
Stereotypes, prejudice, and discrimination are understood as related but different
concepts. Stereotypes are regarded as the most cognitive component and often occurs
without conscious awareness, whereas prejudice is the affective component of
stereotyping and discrimination is the behavioral component of prejudicial reactions. In
this tripartite view of intergroup attitudes, stereotypes reflect expectations and beliefs
about the characteristics of members of groups perceived as different from one's own,
prejudice represents the emotional response, and discrimination refers to actions. 

Although related, the three concepts can exist independently of each other. According to
Daniel Katz and Kenneth Braly, stereotyping leads to racial prejudice when people
emotionally react to the name of a group, ascribe characteristics to members of that
group, and then evaluate those characteristics. 

Possible prejudicial effects of stereotypes are: 

Justification of ill-founded prejudices or ignorance 
Unwillingness to rethink one's attitudes and behavior towards stereotyped groups 
Preventing some people of stereotyped groups from entering or succeeding in
activities or fields 

Content 

 
Stereotype content model, adapted from Fiske et al. (2002): Four types of stereotypes
resulting from combinations of perceived warmth and competence. 

Stereotype content refers to the attributes that people think characterize a group.
Studies of stereotype content examine what people think of others, rather than the
reasons and mechanisms involved in stereotyping. 

Early theories of stereotype content proposed by social psychologists such as Gordon
Allport assumed that stereotypes of outgroups reflected uniform antipathy. For instance,



Allport assumed that stereotypes of outgroups reflected uniform antipathy. For instance,

Katz and Braly argued in their classic 1933 study that ethnic stereotypes were uniformly
negative. 

By contrast, a newer model of stereotype content theorizes that stereotypes are
frequently ambivalent and vary along two dimensions: warmth and competence. Warmth
and competence are respectively predicted by lack of competition and status. Groups
that do not compete with the in-group for the same resources (e.g., college space) are
perceived as warm, whereas high-status (e.g., economically or educationally successful)
groups are considered competent. The groups within each of the four combinations of high
and low levels of warmth and competence elicit distinct emotions. The model explains the
phenomenon that some out-groups are admired but disliked, whereas others are liked but
disrespected. This model was empirically tested on a variety of national and international
samples and was found to reliably predict stereotype content. 

Functions 
Early studies suggested that stereotypes were only used by rigid, repressed, and
authoritarian people. This idea has been refuted by contemporary studies that suggest
the ubiquity of stereotypes and it was suggested to regard stereotypes as collective
group beliefs, meaning that people who belong to the same social group share the same
set of stereotypes. Modern research asserts that full understanding of stereotypes
requires considering them from two complementary perspectives: as shared within a
particular culture/subculture and as formed in the mind of an individual person. 

Relationship between cognitive and social functions 
Stereotyping can serve cognitive functions on an interpersonal level, and social functions
on an intergroup level. For stereotyping to function on an intergroup level (see social
identity approaches: social identity theory and self-categorization theory), an individual
must see themselves as part of a group and being part of that group must also be salient
for the individual. 

Craig McGarty, Russell Spears, and Vincent Y. Yzerbyt (2002) argued that the cognitive
functions of stereotyping are best understood in relation to its social functions, and vice
versa. 

Cognitive functions 
Stereotypes can help make sense of the world. They are a form of categorization that
helps to simplify and systematize information. Thus, information is more easily identified,
recalled, predicted, and reacted to. Stereotypes are categories of objects or people.
Between stereotypes, objects or people are as different from each other as possible.
Within stereotypes, objects or people are as similar to each other as possible. 

Gordon Allport has suggested possible answers to why people find it easier to
understand categorized information. First, people can consult a category to identify
response patterns. Second, categorized information is more specific than non-
categorized information, as categorization accentuates properties that are shared by all
members of a group. Third, people can readily describe object in a category because
objects in the same category have distinct characteristics. Finally, people can take for
granted the characteristics of a particular category because the category itself may be
an arbitrary grouping. 

A complementary perspective theorizes how stereotypes function as time- and energy-
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savers that allow people to act more efficiently. Yet another perspective suggests that
stereotypes are people's biased perceptions of their social contexts. In this view, people
use stereotypes as shortcuts to make sense of their social contexts, and this makes a
person's task of understanding his or her world less cognitively demanding. 

Social functions: social categorization 
In the following situations, the overarching purpose of stereotyping is for people to put
their collective self (their ingroup membership) in a positive light: 

when stereotypes are used for explaining social events 
when stereotypes are used for justifying activities of one's own group (ingroup) to
another group (outgroup) 
when stereotypes are used for differentiating the ingroup as positively distinct from
outgroups 

Explanation purposes 

As mentioned previously, stereotypes can be used to explain social events.Henri Tajfel
described his observations of how some people found that the anti-Semitic contents of
The Protocols of the Elders of Zion only made sense if Jews have certain characteristics.
Therefore, according to Tajfel, Jews were stereotyped as being evil and yearning for world
domination to match the anti-Semitic ‘facts’ as presented in The Protocols of the Elders
of Zion. 

Justification purposes 

People create stereotypes of an outgroup to justify the actions that their ingroup has
committed (or plans to commit) towards that outgroup. For example, according to Tajfel,
Europeans stereotyped Turkish, Indian, and Chinese people as being incapable of
achieving financial advances without European help. This stereotype was used to justify
European colonialism in Turkey, India, and China. 

Intergroup differentiation 

An assumption is that people want their ingroup to have a positive image relative to
outgroups, and so people want to differentiate their ingroup from relevant outgroups in a
desirable way. If an outgroup does not affect the ingroup’s image, then from an image
preservation point of view, there is no point for the ingroup to be positively distinct from
that outgroup. 

People can actively create certain images for relevant outgroups by stereotyping. People
do so when they see that their ingroup is no longer as clearly and/or as positively
differentiated from relevant outgroups, and they want to restore the intergroup
differentiation to a state that favours the ingroup. 

Social functions: self categorization 
People will change their stereotype of their ingroups and outgroups to suit the context
they are in. People are likely to self-stereotype their ingroup as homogenous in an
intergroup context, and they are less likely to do so in an intragroup context where the
need to emphasise their group membership is not as great. Stereotypes can emphasise a
person’s group membership in two steps: First, stereotypes emphasise the person’s
similarities with ingroup members on relevant dimensions, and also the person’s
differences from outgroup members on relevant dimensions. Second, the more the
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stereotypes emphasise within-group similarities and between-group differences, the more
salient the person’s social identity will become, and the more depersonalise that person
will be. A depersonalised person will abandon his/her individual differences and embrace
the stereotypes associated with his/her relevant group membership. 

Social functions: social influence and consensus 
Stereotypes are an indicator of ingroup consensus. When there are intragroup
disagreement over stereotypes of the ingroup and/or outrgroups, ingroup members will
take collective action to prevent other ingroup members from diverging from each other. 

John C. Turner proposed in 1987 that if ingroup members disagree on an outgroup
stereotype, then one of three possible collective actions will follow: First, ingroup
members may negotiate with each other and conclude that they have different outgroup
stereotypes because they are stereotyping different subgroups of an outgroup (e.g.,
Russian gymnasts versus Russian boxers). Second, ingroup members may negotiate with
each other, but conclude that they are disagreeing because of categorical differences
amongst themselves. Accordingly, in this context, it is better to categorise ingroup
members under different categories (e.g., Democrats versus Republican) than under a
shared category (e.g., American). Finally, ingroup members may influence each other to
arrive at a common outgroup stereotype. 

Formation 
Different disciplines give different accounts of how stereotypes develop: Psychologists
may focus on an individual's experience with groups, patterns of communication about
those groups, and intergroup conflict. As for sociologists, they may focus on the relations
among different groups in a social structure. They suggest that stereotypes are the result
of conflict, poor parenting, and inadequate mental and emotional development. Once
stereotypes have formed, there are two main factors that explain their persistence. First,
the cognitive effects of schematic processing (see schema) make it so that when a
member of a group behaves as we expect, the behavior confirms and even strengthens
existing stereotypes. Second, the affective or emotional aspects of prejudice render
logical arguments against stereotypes ineffective in countering the power of emotional
responses. 

Correspondence bias 
Main article: Correspondence bias 

The correspondence bias refers to the tendency to ascribe a person's behavior to her or
his disposition or personality and to underestimate the extent to which situational factors
elicited the behavior. The correspondence bias can play an important role in stereotype
formation. 

For example, in a study by Roguer and Yzerbyt (1999) participants watched a video
showing students who were randomly instructed to find arguments either for or against
euthanasia. The students that argued in favor of euthanasia came from the same law
department or from different departments. Results showed that participants attributed
the students' responses to their attitudes although it had been made clear in the video
that students had no choice about their position. Participants reported that group
membership, i.e., the department that the students belonged to, had an impact on the
students' opinions about euthanasia. Law students were perceived to be more in favor of
euthanasia than students from different departments despite the fact that a pretest had



euthanasia than students from different departments despite the fact that a pretest had

revealed that subjects had no preexisting expectations about attitudes toward
euthanasia and the department that students belong to. The attribution error created the
new stereotype that law students are more likely to support euthanasia. 

Nier et al. (2012) found that people who tend to draw dispositional inferences from
behavior and ignore situational constraints are more likely to stereotype low-status
groups as incompetent and high-status groups as competent. Participants listened to
descriptions of two fictitious groups of Pacific Islanders, one of which was described as
being higher in status than the other. In a second study, subjects rated actual groups – the
poor and wealthy, women and men – in the United States in terms of their competence.
Subjects who scored high on the measure of correspondence bias stereotyped the poor,
women, and the fictitious lower-status Pacific Islanders as incompetent whereas they
stereotyped the wealthy, men, and the high-status Pacific Islanders as competent. The
correspondence bias was a significant predictor of stereotyping even after controlling for
other measures that have been linked to beliefs about low status groups, the just-world
hypothesis and social dominance orientation. 

Illusory correlation 
Main article: Illusory correlation 

Research has shown that stereotypes can develop based on a cognitive mechanism
known as illusory correlation – an erroneous inference about the relationship between two
events. If two events which are statistically infrequent co-occur, observers overestimate
the frequency of co-occurrence of these events. The underlying reason is that rare,
infrequent events are distinctive and salient and, when paired, become even more so. The
heightened salience results in more attention and more effective encoding, which
strengthens the belief that the events are correlated. 

In the intergroup context, illusory correlations lead people to misattribute rare behaviors
or traits at higher rates to minority group members than to majority groups, even when
both display the same proportion of the behaviors or traits. Black people, for instance,
are a minority group in the United States and interaction with blacks is a relatively
infrequent event for an average white American. Similarly, undesirable behavior (e.g.
crime) is statistically less frequent than desirable behavior. Since both events "blackness"
and "undesirable behavior" are distinctive in the sense that they are infrequent, the
combination of the two leads observers to overestimate the rate of co-occurrence.
Similarly, in workplaces where women are underrepresented and negative behaviors such
as errors occur less frequently than positive behaviors, women become more strongly
associated with mistakes than men. 

In a landmark study, David Hamilton and Richard Gifford (1976) examined the role of
illusory correlation in stereotype formation. Subjects were instructed to read descriptions
of behaviors performed by members of groups A and B. Negative behaviors outnumbered
positive actions and group B was smaller than group A, making negative behaviors and
membership in group B relatively infrequent and distinctive. Participants were then asked
who had performed a set of actions: a person of group A or group B. Results showed that
subjects overestimated the frequency with which both distinctive events, membership in
group B and negative behavior, co-occurred, and evaluated group B more negatively. This
despite the fact the proportion of positive to negative behaviors was equivalent for both
groups and that there was no actual correlation between group membership and
behaviors. Although Hamilton and Gifford found a similar effect for positive behaviors as
the infrequent events, a meta-analytic review of studies showed that illusory correlation
effects are stronger when the infrequent, distinctive information is negative. 
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Hamilton and Gifford's distinctiveness-based explanation of stereotype formation was
subsequently extended. A 1994 study by McConnell, Sherman, and Hamilton found that
people formed stereotypes based on information that was not distinctive at the time of
presentation, but was considered distinctive at the time of judgement. Once a person
judges non-distinctive information in memory to be distinctive, that information is re-
encoded and re-represented as if it had been distinctive when it was first processed. 

Common environment 
One explanation for why stereotypes are shared is that they are the result of a common
environment that stimulates people to react in the same way. 

The problem with the ‘common environment’ explanation in general is that it does not
explain how shared stereotypes can occur without direct stimuli. Research since the
1930s suggested that people are highly similar with each other in how they describe
different racial and national groups, although those people have no personal experience
with the groups they are describing. 

Socialisation and upbringing 
Another explanation says that people are socialised to adopt the same stereotypes.
Some psychologists believe that although stereotypes can be absorbed at any age,
stereotypes are usually acquired in early childhood under the influence of parents,
teachers, peers, and the media. 

If stereotypes are defined by social values, then stereotypes will only change as per
changes in social values. The suggestion that stereotype content depend on social values
reflects Walter Lippman argument in his 1922 publication that stereotypes are rigid
because they cannot be changed at people’s will. 

Studies emerging since the 1940s refuted the suggestion that stereotype contents
cannot be changed at people’s will. Those studies suggested that one group’s stereotype
of another group will become more or less positive depending on whether their intergroup
relationship has improved or degraded. Intergroup events (e.g., World War Two, Persian
Gulf conflict) often changed intergroup relationships. For example, after WWII, Black
American students held a more negative stereotype of people from countries that were
USA’s WWII enemies. If there are no changes to an intergroup relationship, then relevant
stereotypes will not change. 

Intergroup relations 
According to a third explanation, shared stereotypes are neither caused by the
coincidence of common stimuli, nor by socialisation. It explains that stereotypes are
shared because group members are motivated to behave in certain ways, and
stereotypes reflect those behaviours. It is important to note from this explanation that
stereotypes are the consequence, not the cause, of intergroup relations. This explanation
assumes that when it is important for people to acknowledge both their ingroup and
outgroup, then those people will aim to emphasise their difference from outgroup
members, and their similarity to ingroup members. 

Activation 
The dual-process model of cognitive processing of stereotypes asserts that automatic
activation of stereotypes is followed by a controlled processing stage, during which an
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individual may choose to disregard or ignore the stereotyped information that has been
brought to mind. 

A number of studies have found that stereotypes are activated automatically. Patricia
Devine (1989), for example, suggested that stereotypes are automatically activated in
the presence of a member (or some symbolic equivalent) of a stereotyped group and
that the unintentional activation of the stereotype is equally strong for high- and low-
prejudice persons. Words related to the cultural stereotype of blacks were presented
subliminally. During an ostensibly unrelated impression-formation task, subjects read a
paragraph describing a race-unspecified target person's behaviors and rated the target
person on several trait scales. Results showed that participants who received a high
proportion of racial words rated the target person in the story as significantly more
hostile than participants who were presented with a lower proportion of words related to
the stereotype. This effect held true for both high- and low-prejudice subjects (as
measured by the Modern Racism Scale). Thus, the racial stereotype was activated even
for low-prejudice individuals who did not personally endorse it. Studies using alternative
priming methods have shown that the activation of gender and age stereotypes can also
be automatic. 

Subsequent research suggested that the relation between category activation and
stereotype activation was more complex. Lepore and Brown (1997), for instance, noted
that the words used in Devine's study were both neutral category labels (e.g., "Blacks")
and stereotypic attributes (e.g., "lazy"). They argued that if only the neutral category
labels were presented, people high and low in prejudice would respond differently. In a
design similar to Devine's, Lepore and Brown primed the category of African-Americans
using labels such as "blacks" and "West Indians" and then assessed the differential
activation of the associated stereotype in the subsequent impression-formation task.
They found that high-prejudice participants increased their ratings of the target person on
the negative stereotypic dimensions and decreased them on the positive dimension
whereas low-prejudice subjects tended in the opposite direction. The results suggest that
the level of prejudice and stereotype endorsement affects people's judgements when the
category – and not the stereotype per se – is primed. 

Research has shown that people can be trained to activate counterstereotypic
information and thereby reduce the automatic activation of negative stereotypes. In a
study by Kawakami et al. (2000), for example, participants were presented with a
category label and taught to respond "No" to stereotypic traits and "Yes" to
nonstereotypic traits. After this training period, subjects showed reduced stereotype
activation. This effect is based on the learning of new and more positive stereotypes
rather than the negation of already existing ones. 

Automatic behavioral outcomes 
Empirical evidence suggests that stereotype activation can automatically influence social
behavior. For example, Bargh, Chen, and Burrows (1996) activated the stereotype of the
elderly among half of their participants by administering a scrambled-sentence test where
participants saw words related to age stereotypes. Subjects primed with the stereotype
walked significantly slower than the control group (although the test did not include any
words specifically referring to slowness), thus acting in a way that the stereotype
suggests that elderly people will act. In another experiment, Bargh, Chen, and Burrows
also found that because the stereotype about blacks includes the notion of aggression,
subliminal exposure to black faces increased the likelihood that randomly selected white
college students reacted with more aggression and hostility than participants who
subconsciously viewed a white face. Similarly, Correll et al. (2002) showed that activated



subconsciously viewed a white face. Similarly, Correll et al. (2002) showed that activated

stereotypes about blacks can influence people's behavior. In a series of experiments,
black and white participants played a video game, in which a black or white person was
shown holding a gun or a harmless object (e.g., a mobile phone). Participants had to
decide as quickly as possible whether to shoot the target. When the target person was
armed, both black and white participants were faster in deciding to shoot the target when
he was black than when he was white. When the target was unarmed, the participants
avoided shooting him more quickly when he was white. Time pressure made the shooter
bias even more pronounced. 

Accuracy 

 
A magazine feature from Beauty Parade from March 1952 stereotyping women drivers. It
features Bettie Page as the model. 

Stereotypes can be efficient shortcuts and sense-making tools. They can, however, keep
people from processing new or unexpected information about each individual, thus biasing
the impression formation process. Early researchers believed that stereotypes were
inaccurate representations of reality. A series of pioneering studies which appeared in the
1930s found no empirical support for widely held racial stereotypes. By the mid-1950s,
Gordon Allport wrote that "it is possible for a stereotype to grow in defiance of all
evidence". 

Research on the role of illusory correlations in the formation of stereotypes suggests that
stereotypes can develop because of incorrect inferences about the relationship between
two events (e.g., membership in a social group and bad or good attributes). This means
that at least some stereotypes are inaccurate. 

There is empirical social science research which shows that stereotypes are often
accurate. Jussim et al. reviewed four studies concerning racial and seven studies which
examined gender stereotypes about demographic characteristics, academic
achievement, personality and behavior. Based on that, the authors argued that some
aspects of ethnic and gender stereotypes are accurate while stereotypes concerning
political affiliation and nationality are much less accurate. A study by Terracciano et al.
also found that stereotypic beliefs about nationality do not reflect the actual personality
traits of people from different cultures. 

Effects 



Attributional ambiguity 
Main article: Attributional ambiguity 

Attributional ambiguity refers to the uncertainty that members of stereotyped groups
experience in interpreting the causes of others' behavior toward them. Stereotyped
individuals who receive negative feedback can attribute it either to personal
shortcomings, such as lack of ability or poor effort, or the evaluator's stereotypes and
prejudice toward their social group. Alternatively, positive feedback can either be
attributed to personal merit or discounted as a form of sympathy or pity. 

Crocker et al. (1991) showed that when black participants were evaluated by a white
person who was aware of their race, black subjects mistrusted the feedback, attributing
negative feedback to the evaluator's stereotypes and positive feedback to the
evaluator's desire to appear unbiased. When the black participants race was unknown to
the evaluator, they were more accepting of the feedback. 

Attributional ambiguity has been shown to impact a person's self-esteem. When they
receive positive evaluations, stereotyped individuals are uncertain of whether they really
deserved their success and, consequently, they find it difficult to take credit for their
achievements. In the case of negative feedback, ambiguity has been shown to have a
protective effect on self-esteem as it allows people to assign blame to external causes.
Some studies, however, have found that this effect only holds when stereotyped
individuals can be absolutely certain that their negative outcomes are due to the
evaluators's prejudice. If any room for uncertainty remains, stereotyped individuals tend
to blame themselves. 

Attributional ambiguity can also make it difficult to assess one's skills because
performance-related evaluations are mistrusted or discounted. Moreover, it can lead to
the belief that one's efforts are not directly linked to the outcomes, thereby depressing
one's motivation to succeed. 

Stereotype threat 

 
The effect of stereotype threat (ST) on math test scores for girls and boys. Data from
Osborne (2007). 
Main article: Stereotype threat 

Stereotype threat occurs when people are aware of a negative stereotype about their
social group and experience anxiety or concern that they might confirm the stereotype.
Stereotype threat has been shown to undermine performance in a variety of domains. 

Claude M. Steele and Joshua Aronson conducted the first experiments showing that
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stereotype threat can depress intellectual performance on standardized tests. In one
study, they found that black college students performed worse than white students on a
verbal test when the task was framed as a measure of intelligence. When it was not
presented in that manner, the performance gap narrowed. Subsequent experiments
showed that framing the test as diagnostic of intellectual ability made black students
more aware of negative stereotypes about their group, which in turn impaired their
performance. 

Stereotype threat effects have been demonstrated for an array of social groups in many
different arenas, including not only academics but also sports,chess and business. 

Self-fulfilling prophecy 
Main article: Self-fulfilling prophecy 

Stereotypes lead people to expect certain actions from members of social groups. These
stereotype-based expectations may lead to self-fulfilling prophecies, in which one's
inaccurate expectations about a person's behavior, through social interaction, prompt
that person to act in stereotype-consistent ways, thus confirming one's erroneous
expectations and validating the stereotype. 

Word, Zanna, and Cooper (1974) demonstrated the effects of stereotypes in the context
of a job interview. White participants interviewed black and white subjects who, prior to
the experiments, had been trained to act in a standardized manner. Analysis of the
videotaped interviews showed that black job applicants were treated differently: They
received shorter amounts of interview time and less eye contact; interviewers made more
speech errors (e.g., stutters, sentence incompletions, incoherent sounds) and physically
distanced themselves from black applicants. In a second experiment, trained interviewers
were instructed to treat applicants, all of whom were white, like the whites or blacks had
been treated in the first experiment. As a result, applicants treated like the blacks of the
first experiment behaved in a more nervous manner and received more negative
performance ratings than interviewees receiving the treatment previously afforded to
whites. 

A 1977 study by Snyder, Tanke, and Berscheid found a similar pattern in social interactions
between men and women. Male undergraduate students were asked to talk to female
undergraduates, whom they believed to be physically attractive or unattractive, on the
phone. The conversations were taped and analysis showed that men who thought that
they were talking to an attractive woman communicated in a more positive and friendlier
manner than men who believed that they were talking to unattractive women. This altered
the women's behavior: Female subjects who, unknowingly to them, were perceived to be
physically attractive behaved in a friendly, likeable, and sociable manner in comparison
with subjects who were regarded as unattractive. 

Discrimination 
Because stereotypes simplify and justify social reality, they have potentially powerful
effects on how people perceive and treat one another. As a result, stereotypes can lead
to discrimination in labor markets and other domains. For example, Tilcsik (2011) has
found that employers who seek job applicants with stereotypically male heterosexual
traits are particularly likely to engage in discrimination against gay men, suggesting that
discrimination on the basis of sexual orientation is partly rooted in specific stereotypes
and that these stereotypes loom large in many labor markets. Agerström and Rooth
(2011) showed that automatic obesity stereotypes captured by the Implicit Association



(2011) showed that automatic obesity stereotypes captured by the Implicit Association

Test can predict real hiring discrimination against the obese. Similarly, experiments
suggest that gender stereotypes play an important role in judgments that affect hiring
decisions. 

Self-stereotyping 
Main article: Self-stereotyping 

Stereotypes can affect self-evaluations and lead to self-stereotyping. For instance, Correll
(2001, 2004) found that specific stereotypes (e.g., the stereotype that women have lower
mathematical ability) affect women's and men's evaluations of their abilities (e.g., in math
and science), such that men assess their own task ability higher than women performing
at the same level. Similarly, a study by Sinclair et al. (2006) has shown that Asian
American women rated their math ability more favorably when their ethnicity and the
relevant stereotype that Asian Americans excel in math was made salient. In contrast,
they rated their math ability less favorably when their gender and the corresponding
stereotype of women's inferior math skills was made salient. Sinclair et al. found, however,
that the effect of stereotypes on self-evaluations is mediated by the degree to which
close people in someone's life endorse these stereotypes. People's self-stereotyping can
increase or decrease depending on whether close others view them in stereotype-
consistent or inconsistent manner. 

Stereotyping can also play a central role in depression, when people have negative self-
stereotypes about themselves, according to Cox, Abramson, Devine, and Hollon (2012).
This depression that is caused by prejudice (i.e., "deprejudice") can be related to a group
membership (e.g., Me–Gay–Bad) or not (e.g., Me–Bad). If someone holds prejudicial beliefs
about a stigmatized group and then becomes a member of that group, they may
internalize their prejudice and develop depression. People may also show prejudice
internalization through self-stereotyping because of negative childhood experiences such
as verbal and physical abuse. 

Role in art and culture 

 
American political cartoon titled The Usual Irish Way of Doing Things, depicting a drunken
Irishman lighting a powder keg and swinging a bottle. Published in Harper's Weekly , 1871. 

Stereotypes are common in various cultural media, where they take the form of dramatic
stock characters. These characters are found in the works of playwright Bertold Brecht,
Dario Fo, and Jacques Lecoq, who characterize their actors as stereotypes for theatrical
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effect. In commedia dell'arte this is similarly common. The instantly recognizable nature of
stereotypes mean that they are effective in advertising and situation comedy. These
stereotypes change, and in modern times only a few of the stereotyped characters shown
in John Bunyan's The Pilgrim's Progress would be recognizable. 

Media stereotypes of women first emerged in the early 20th century. Various stereotypic
depictions or "types" of women appeared in magazines, including Victorian ideals of
femininity, the New Woman, the Gibson Girl, the Femme fatale, and the Flapper. More
recently, artists such as Anne Taintor and Matthew Weiner (the producer of Mad Men )
have used vintage images or ideas to insert their own commentary of stereotypes for
specific eras. Weiner's character Peggy Olson continually battles gender stereotypes
throughout the series, excelling in a workplace dominated by men. 

Some contemporary studies indicate that racial, ethnic and cultural stereotypes are still
widespread in Hollywood blockbuster movies. Portrayals of Latin Americans in film and
print media are restricted to a narrow set of characters. Latin Americans are largely
depicted as sexualized figures such as the Latino macho or the Latina vixen, gang
members, (illegal) immigrants, or entertainers. By comparison, they are rarely portrayed
as working professionals, business leaders or politicians. 

In literature and art, stereotypes are clichéd or predictable characters or situations.
Throughout history, storytellers have drawn from stereotypical characters and situations,
in order to connect the audience with new tales immediately. Sometimes such stereotypes
can be sophisticated, such as Shakespeare's Shylock in The Merchant of Venice. Arguably
a stereotype that becomes complex and sophisticated ceases to be a stereotype per se
by its unique characterization. Thus while Shylock remains politically unstable in being a
stereotypical Jew, the subject of prejudicial derision in Shakespeare's era, his many other
detailed features raise him above a simple stereotype and into a unique character,
worthy of modern performance. Simply because one feature of a character can be
categorized as being typical does not make the entire character a stereotype. 

Despite their proximity in etymological roots, cliché and stereotype are not used
synonymously in cultural spheres. For example a cliché is a high criticism in narratology
where genre and categorization automatically associates a story within its recognizable
group. Labeling a situation or character in a story as typical suggests it is fitting for its
genre or category. Whereas declaring that a storyteller has relied on cliché is to
pejoratively observe a simplicity and lack of originality in the tale. To criticize Ian Fleming
for a stereotypically unlikely escape for James Bond would be understood by the reader or
listener, but it would be more appropriately criticized as a cliché in that it is overused and
reproduced. Narrative genre relies heavily on typical features to remain recognizable and
generate meaning in the reader/viewer. 
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Subadditivity effect  

The subadditivity effect  is the tendency to judge probability of the whole to be less
than the probabilities of the parts. 

Example 
For instance, subjects in one experiment judged the probability of death from cancer in
the United States was 18%, the probability from heart attack was 22%, and the
probability of death from "other natural causes" was 33%. Other participants judged the
probability of death from a natural cause was 58%. Natural causes are made up of
precisely cancer, heart attack, and "other natural causes," however, the sum of the latter
three probabilities was 73%, and not 58%. According to Tversky and Koehler (1994) this
kind of result is observed consistently. 

Explanations 
In a 2012 article in Psychological Bulletin it is suggested the subadditivity effect can be
explained by an information-theoretic generative mechanism that assumes a noisy
conversion of objective evidence (observation) into subjective estimates (judgment). This
explanation is different than support theory, proposed as an explanation by Tversky and
Koehler, which requires additional assumptions. Since mental noise is a sufficient
explanation that is much simpler and straightforward than any explanation involving
heuristics or behavior, Occam's razor would argue in its favor as the underlying
generative mechanism (it is the hypotheses which makes the fewest assumptions). 



Subjective validation 

Subjective validation, sometimes called personal validation effect , is a cognitive
bias by which a person will consider a statement or another piece of information to be
correct if it has any personal meaning or significance to them. In other words, a person
whose opinion is affected by subjective validation will perceive two unrelated events (i.e.,
a coincidence) to be related because their personal belief demands that they be related.
Closely related to the Forer effect, subjective validation is an important element in cold
reading. It is considered to be the main reason behind most reports of paranormal
phenomena. According to Bob Carroll, psychologist Ray Hyman is considered to be the
foremost expert on subjective validation and cold reading. 

See also 
Belief 
Confirmation bias 
David Marks (psychologist) 
List of biases in judgment and decision making 
Self-deception 
Self propaganda 
True-believer syndrome 

External links 
The Skeptic's Dictionary entry on subjective validation 
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Survivorship bias 

Survivorship bias is the logical error of concentrating on the people or things that
"survived" some process and inadvertently overlooking those that did not because of
their lack of visibility. This can lead to false conclusions in several different ways. The
survivors may literally be people, as in a medical study, or could be companies or
research subjects or applicants for a job, or anything that must make it past some
selection process to be considered further. 

Survivorship bias can lead to overly optimistic beliefs because failures are ignored, such
as when companies that no longer exist are excluded from analyses of financial
performance. It can also lead to the false belief that the successes in a group have some
special property, rather than just coincidence. For example, if the three of the five
students with the best college grades went to the same high school, that can lead one to
believe that the high school must offer an excellent education. This could be true, but the
question cannot be answered without looking at the grades of all the other students from
that high school, not just the ones who "survived" the top-five selection process. 

Survivorship bias is a type of selection bias. 

In finance 
In finance, survivorship bias is the tendency for failed companies to be excluded from
performance studies because they no longer exist. It often causes the results of studies
to skew higher because only companies which were successful enough to survive until the
end of the period are included. 

For example, a mutual fund company's selection of funds today will include only those that
are successful now. Many losing funds are closed and merged into other funds to hide
poor performance. In theory, 90% of extant funds could truthfully claim to have
performance in the first quartile of their peers, if the peer group includes funds that have
closed. 

In 1996, Elton, Gruber, and Blake showed that survivorship bias is larger in the small-fund
sector than in large mutual funds (presumably because small funds have a high probability
of folding). They estimate the size of the bias across the U.S. mutual fund industry as 0.9%
per annum, where the bias is defined and measured as: 

"Bias is defined as average a for surviving funds minus average α for all funds" 
(Where α is the risk-adjusted return over the S&P 500. This is the standard measure
of mutual fund out-performance). 

Additionally, in quantitative backtesting of market performance or other characteristics,
survivorship bias is the use of a current index membership set rather than using the actual
constituent changes over time. Consider a backtest to 1990 to find the average
performance (total return) of S&P 500 members who have paid dividends within the
previous year. To use the current 500 members only and create an historical equity line of
the total return of the companies that met the criteria, would be adding survivorship bias
to the results. S&P maintains an index of healthy companies, removing companies that no
longer meet their criteria as a representative of the large-cap U.S. stock market.
Companies that had healthy growth on their way to inclusion in the S&P 500, would be
counted as if they were in the index during that growth period, when they were not.
Instead there may have been another company in the index that was losing market
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Instead there may have been another company in the index that was losing market

capitalization and was destined for the S&P 600 Small-cap Index, that was later removed
and would not be counted in the results. Using the actual membership of the index,
applying entry and exit dates to gain the appropriate return during inclusion in the index,
would allow for a bias-free output. 

As a general experimental flaw 
Survivorship bias (or survivor bias) is a statistical artifact in applications outside finance,
where studies on the remaining population are fallaciously compared with the historic
average despite the survivors having unusual properties. Mostly, the unusual property in
question is a track record of success (like the successful funds).[  citation needed ] 

For example, the parapsychology researcher Joseph Banks Rhine believed he had
identified the few individuals from hundreds of potential subjects who had powers of ESP.
His calculations were based on the improbability of these few subjects guessing the
Zener cards shown to a partner by chance.[  citation needed ] 

A major criticism which surfaced against his calculations was the possibility of unconscious
survivor bias in subject selections. He was accused of failing to take into account the large
effective size of his sample (all the people he didn't choose as 'strong telepaths' because
they failed at an earlier testing stage). Had he done this he might have seen that, from
the large sample, one or two individuals would probably achieve the track record of
success he had found purely by chance. 

Writing about the Rhine case, Martin Gardner explained that he didn't think the
experimenters had made such obvious mistakes out of statistical naïveté, but as a result
of subtly disregarding some poor subjects. He said that, without trickery of any kind, there
would always be some people who had improbable success, if a large enough sample
were taken. To illustrate this, he speculates about what would happen if one hundred
professors of psychology read Rhine's work and decided to make their own tests; he said
that survivor bias would winnow out the typical failed experiments, but encourage the
lucky successes to continue testing. He thought that the common null hypothesis (of no
result) would not be reported, but: 

"Eventually, one experimenter remains whose subject has made high scores for six or
seven successive sessions. Neither experimenter nor subject is aware of the other
ninety-nine projects, and so both have a strong delusion that ESP is operating." 

He concludes: 

"The experimenter writes an enthusiastic paper, sends it to Rhine who publishes it in
his magazine, and the readers are greatly impressed". 

If enough scientists study a phenomenon, some will find statistically significant results by
chance, and these are the experiments submitted for publication. Additionally, papers
showing positive results may be more appealing to editors. This problem is known as
positive results bias, a type of publication bias. To combat this, some editors now call for
the submission of "negative" scientific findings, where "nothing happened".[  citation needed ] 

Survivorship bias is one of the issues discussed in the provocative 2005 paper "Why Most
Published Research Findings Are False". 

In business law 



Survivorship bias can raise truth-in-advertising problems when the success rate
advertised for a product or service is measured with respect to a population whose
makeup differs from that of the target audience whom the company offering that product
or service targets with advertising claiming that success rate. These problems become
especially significant when
a) the advertisement either fails to disclose the existence of relevant differences
between the two populations or describes them in insufficient detail;
b) these differences result from the company's deliberate "pre-screening" of prospective
customers to ensure that only customers with traits increasing their likelihood of success
are allowed to purchase the product or service, especially when the company's selection
procedures and/or evaluation standards are kept secret;
and c) the company offering the product or service charges a fee, especially one that is
non-refundable and/or not disclosed in the advertisement, for the privilege of attempting
to become a customer. 

For example, the advertisements of online dating service eHarmony.com pass this
test because they fail the first two prongs but not the third: They claim a success
rate significantly higher than that of competing services while generally not
disclosing that the rate is calculated with respect to a viewership subset who
possess traits that increase their likelihood of finding and maintaining relationships
and lack traits that pose obstacles to their doing so (a), and the company
deliberately selects for these traits by administering a lengthy pre-screening
process designed to reject prospective customers who lack the former traits
and/or possess the latter ones (b), but the company does not charge a fee for
administration of its pre-screening test, with the effect that its prospective
customers face no "downside risk" other than losing the time and expending the
effort involved in completing the pre-screening process (negating c). 

Similarly, many investors believe that chance is the main reason that most successful fund
managers have the track records they do. 

See also 
Econometrics 
Meta-analysis 
Selection bias 
Texas sharpshooter fallacy 
Derren Brown’s "The System" 
Fooled by Randomness by Nassim Nicholas Taleb 
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Time-saving bias 

The time-saving bias describes people's tendency to misestimate the time that could
be saved (or lost) when increasing (or decreasing) speed. In general, people
underestimate the time that could be saved when increasing from a relatively low speed
(e.g., 25 mph or 40 km/h) and overestimate the time that could be saved when increasing
from a relatively high speed (e.g., 55 mph or 90 km/h). People also underestimate the
time that could be lost when decreasing from a low speed and overestimate the time that
could be lost when decreasing from a high speed. 

Examples 
In one study, participants were asked to judge which of two road improvement plans
would be more efficient in reducing mean journey time. Respondents preferred a plan that
would increase the mean speed from 70 to 110 km/h more than a plan that would
increase the mean speed from 30 to 40 km/h, although the latter actually saves more
time (Svenson, 2008, Experiment 1). 

In another study drivers were asked to indicate how much time they feel can be saved
when increasing from either a low (30 mph) or high (60 mph) speed (Fuller et al., 2009).
For example, participants were asked the following question: “You are driving along an
open road. How much time do you feel you would gain if you drove for 10 miles at 40 mph
instead of 30 mph?” (Fuller et al., 2009, p. 14). Another question had a higher starting
speed (60 mph) and two other questions asked about losing time when decreasing speed
(from either 30 or 60 mph). 

Results supported the predictions of the time-saving bias as participants underestimated
the time saved when increasing from a low speed and overestimated the time saved
when increasing from a relatively high speed. In addition, participants also misestimated
the time lost when decreasing speed: they generally underestimated the time lost when
decreasing from a low speed and overestimated the time lost when decreasing from a
relatively high speed (Fuller et al., 2009). 

Explanation 
The physical formula for calculating the time gained when increasing speed is: 

(1) t=cD (1/V1 – 1/V2), 

where c is constant and used to transform between units of measurement, t is the time
gained, D is the distance traveled and V1 and V2 are the original and increased speeds,
respectively. This formula shows that the relationship between increasing speed and
journey time is curvilinear: a similar speed increase would result in more time saved when
increasing from a low speed compared to a higher speed. For example, when increasing
from 20 to 30 mph the time required to complete 10 miles decreases from 30 to 20
minutes, saving 10 minutes. However, the same speed increase of 10 mph would result in
less time saved if the initial speed is higher (e.g., only 2 minutes saved when increasing
from 50 mph to 60 mph). Changing the distance of the journey from 10 miles to a longer
or shorter distance will increase or decrease these time savings, but will not affect the
relationship between speed and time savings. 

Svenson (2008) suggested that people’s judgments of time-savings actually follow a
Proportion heuristic, by which people judge the time saved as the proportion of the speed



Proportion heuristic, by which people judge the time saved as the proportion of the speed

increase from the initial speed. Another study suggested that people might follow a
simpler difference heurtic, by which they judge the time saved based solely on the
difference between the initial and higher speed (Peer, 2010b, Study 3). It seems that
people falsely believe that journey time decreases somewhat linearly as driving speed
increases, irrespective of the initial speed, causing the time-saving bias. Although it is still
unclear what is the dominant heuristic people use to estimate time savings, it is evident
that almost none follow the above curvelinear relationship. 

Consequences in driving 
Drivers who underestimated the time saved when increasing from a low speed or
overestimated the time lost when decreasing from a high speed, overestimated the
speed required for arriving on a specific time and chose unduly high speeds, sometimes
even exceeding the stated speed limit (Peer, 2010a). Similarly, drivers who
overestimated the time saved when increasing from a high speed underestimated the
speed required for arriving on time and chose lower speeds (Peer, 2011). 

Consequences in other domains 
The time-saving bias is not limited to driving. The same faulty estimations emerge when
people are asked to estimate savings in patients’ waiting time when adding more
physicians to a health care center (Svenson, 2008, Experiment 2) or when estimating an
increase in the productivity of a manufacturing line by adding more workers (Svenson,
2011). 

See also 
List of biases in judgment and decision making 
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External links 
The MPG Illusion 

http://www.mpgillusion.com/%20


Well travelled road effect  

The well travelled road effect  is a cognitive bias in which travellers will estimate the
time taken to traverse routes differently depending on their familiarity with the route.
Frequently travelled routes are assessed as taking a shorter time than unfamiliar routes.
This effect creates errors when estimating the most efficient route to an unfamiliar
destination, when one candidate route includes a familiar route, whilst the other candidate
route includes no familiar routes. The effect is most salient when subjects are driving, but
is still detectable for pedestrians and users of public transport. Much like the Stroop Task
it is hypothesised that drivers use less cognitive effort when traversing familiar routes
and therefore underestimate the time taken to traverse the familiar route. The effect has
been observed for centuries but was first studied scientifically in the 1980s and '90s
following from earlier fallacy work undertaken by Daniel Kahneman and Amos Tversky. The
well travelled road effect has been hypothesised as a reason that self-reported
experience curve effects are overestimated (see Experience curve effects). 

See also 
Availability heuristic 
Accuracy and precision 
List of cognitive biases 
Weber–Fechner law 

External links 
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Zero-risk bias 

Zero-risk bias is a tendency to prefer the complete elimination of a risk even when
alternative options produce a greater reduction in risk (overall). This effect on decision
making has been observed in surveys presenting hypothetical scenarios and certain real
world policies (e.g. war against terrorism as opposed to reducing the risk of traffic
accidents or gun violence) have been interpreted as being influenced by it. 

Explanation 
Scientists identified a zero-risk bias in responses to a questionnaire about a hypothetical
cleanup scenario involving two hazardous sites X and Y, with X causing 8 cases of cancer
annually and Y causing 4 cases annually. The respondents ranked three cleanup
approaches: two options each reduced the number of cancer cases by 6 while the third
reduced the number by 5 and completely eliminated the cases at site Y. While the latter
option featured the worst reduction overall, 42% of the respondents ranked it better than
at least one of the other options. This conclusion resembled one from an earlier
economics study that found people were willing to pay high costs to completely eliminate
a risk. 

Multiple real world policies have been said to be affected by this bias. In American federal
policy, the Delaney clause outlawing cancer-causing additives from foods (regardless of
actual risk) and the desire for perfect cleanup of Superfund sites have been alleged to be
overly focused on complete elimination. Furthermore, the effort needed to implement
zero-risk laws grew as technological advances enabled the detection of smaller
quantities of hazardous substances. Limited resources were increasingly being devoted
to low-risk issues. 

Causes 
Other biases might underlie the zero-risk bias. One is a tendency to think in terms of
proportions rather than differences. A greater reduction in proportion of deaths is valued
higher than a greater reduction in actual deaths. The zero-risk bias could then be seen as
the extreme end of a broad bias about quantities as applied to risk. Framing effects can
enhance the bias, for example, by emphasizing a large proportion in a small set or can
attempt to mitigate the bias by emphasizing total quantities. 



Actor–observer asymmetry 

Actor–observer asymmetry (also actor–observer bias) explains the errors that
one makes when forming attributions about the behavior of others (Jones & Nisbett,
1971). When people judge their own behavior, and they are the actor, they are more likely
to attribute their actions to the particular situation than to a generalization about their
personality. Yet when an observer is explaining the behavior of another person (the actor),
they are more likely to attribute this behavior to the actors’s overall disposition rather
than to situational factors. This frequent error shows the bias that people hold in their
evaluations of behavior (Miller & Norman, 1975). Because people are better acquainted
with the situational (external) factors affecting their own decisions, they are more likely to
see their own behavior as affected by the social situation they are in. However, because
the situational effects of anothers' behavior are less accessible to the observer,
observers see the actor's behavior as influenced more by the actor's overall personality.
The actor-observer asymmetry is a component of the ultimate attribution error. 

This term falls under "attribution" or "attribution theory". The specific hypothesis of an
actor-observer asymmetry in attribution (explanations of behavior) was originally
proposed by Jones and Nisbett (1971), when they claimed that "actors tend to attribute
the causes of their behavior to stimuli inherent in the situation, while observers tend to
attribute behavior to stable dispositions of the actor” (p. 93). Supported by initial
evidence, the hypothesis was long held as firmly established, describing a robust and
pervasive phenomenon of social cognition. 

However, a meta-analysis of all the published tests of the hypothesis between 1971 and
2004 (Malle, 2006) yielded a stunning finding: there was no actor-observer asymmetry of
the sort Jones and Nisbett (1971) had proposed. Malle (2006) interpreted this result not
so much as proof that actors and observers explained behavior exactly the same way
but as evidence that the original hypothesis was fundamentally flawed in the way it
framed people's explanations of behavior—namely, as attributions to either stable
dispositions or to the situation. Against the background of a different theory of
explanation, Malle, Knobe, and Nelson (2007) tested an alternative set of three actor-
observer asymmetries and found consistent support for all of them. Thus, the actor-
observer asymmetry does not exist in one theoretical formulation (traditional attribution
theory) but does exist in the new alternative theoretical formulation. Malle (2011) argues
that this favors the alternative theoretical formulation, but current textbooks have not yet
fully addressed this theoretical challenge. 

Considerations of actor-observer differences can be found in other disciplines as well,
such as philosophy (e.g., privileged access, incorrigibility), management studies, artificial
intelligence, semiotics, anthropology, and political science (see Malle, Knobe, & Nelson,
2007, for relevant references). 

Background and initial formulation 
The background of this hypothesis was in the 1960s, with social psychology's increasing
interest in the cognitive mechanisms by which people make sense of their own and other
people's behavior. This interest was instigated by Fritz Heider's (1958) book, The
Psychology of Interpersonal Relations, and the research in its wake has become known as
"attribution research" or "attribution theory." 

The specific hypothesis of an "actor–observer asymmetry" was first proposed by
social psychologists Jones and Nisbett in 1971. Jones and Nisbett hypothesized that these
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social psychologists Jones and Nisbett in 1971. Jones and Nisbett hypothesized that these

two roles (actors and observers) produce asymmetric explanations. “Actors tend to
attribute the causes of their behavior to stimuli inherent in the situation, while observers
tend to attribute behavior to stable dispositions of the actor” (Jones & Nisbett, 1971,
p. 93). For example, a student who studies hard for an exam is likely to explain her own
(the actor's) intensive studying by referring to the upcoming difficult exam (a situational
factor), whereas other people (the observers) are likely to explain her studying by
referring to her dispositions, such as being hardworking or ambitious. 

Early evidence and reception 
Soon after the publication of the actor-observer hypothesis, numerous research studies
tested its validity, most notably the first such test by Nisbett, Caputo, Legant, and
Marecek (1973). The authors found initial evidence for the hypothesis, and so did Storms
(1973), who also examined one possible explanation of the hypothesis: that actors
explain their behaviors by reference to the situation because they attend to the situation
(not to their own behaviors) whereas observers explain the actor's behavior by reference
to the actor's dispositions because they attend to the actor's behavior (not to the
situation). Based largely on this initial supporting evidence, the confidence in the
hypothesis became uniformly high. The asymmetry was described as “robust and quite
general”, "firmly established" (Watson, 1982, p. 698), and “an entrenched part of scientific
psychology”. Likewise, evidence for the asymmetry was considered to be "plentiful” and
“pervasive”. 

Recent evidence 
Over 100 studies have been published since 1971 in which the hypothesis was put to
further tests (often in the context of testing another hypothesis about causal attributions).
Malle (2006) examined this entire literature in a meta-analysis, which is a robust way of
identifying consistent patterns of evidence regarding a given hypothesis across a broad
set of studies. The result of this analysis was stunning: across 170 individual tests, the
asymmetry practically did not exist. (The average effect sizes, computed in several
accepted ways, ranged from d = -0.016 to d = 0.095; corrected for publication bias, the
average effect size was 0.) Under circumscribed conditions(i.e. if the actor was portrayed
as highly idiosyncratic, or in negative events), it could sometimes be found, but under
other conditions, the opposite was found. The conclusion was that the widely held
assumption of an actor-observer asymmetry in attribution was false. 

In addition, an alternate theory has been proposed called the folk conceptual theory. In
contrast to the actor-observer asymmetry, it posits that people's explanations of
behavior varies based on three key parameters (these parameters being: use of reason
explanations vs. causal history explanations, use of belief reasons vs. desire reasons, and
the use of mental state markers). 

Theoretical reformulation 
The result of the meta-analysis implied that, across the board, actors and observers
explain behaviors the same way. But all the tests of the classic hypothesis presupposed
that people explain behavior by referring to "dispositional" vs. "situational" causes. This
assumption turned out to be incorrect for the class of behavioral events that people
explain most frequently in real life (Malle & Knobe, 1997): intentional behaviors (e.g.,
buying a new car, making a mean comment). People explain unintentional behaviors in
ways that the traditional disposition-situation framework can capture, but they explain



ways that the traditional disposition-situation framework can capture, but they explain

intentional behaviors by using very different concepts (Buss, 1989; Heider, 1958). A
recent empirical theory of how people explain behavior was proposed and tested by
Malle (1999, 2004), centering on the postulate that intentional behaviors are typically
explained by reasons—the mental states (typically beliefs and desires) in light of which
and on the grounds of which the agent decided to act (a postulate long discussed in the
philosophy of action). But people who explain intentional behavior have several choices to
make, and the theory identifies the psychological antecedents and consequences of
these choices: (a) giving either reason explanations or "causal history of reason (CHR)
explanations" (which refer to background factors such as culture, personality, or context—
causal factors that brought about the agent's reasons but were not themselves reasons
to act); (b) giving either desire reasons or belief reasons; and (c) linguistically marking a
belief reason with its mental state verb (e.g., "She thought that..."; "He assumes that...").
Empirical studies have so far supported this theoretical framework (for a review see
Malle, 2011). 

Within this framework, the actor-observer asymmetry was then reformulated as in fact
consisting of three asymmetries: that actors offer more reason explanations (relative to
CHR explanations) than observers do; that actors offer more belief reasons (relative to
desire reasons) than observers do; and that actors use fewer belief reason markers than
observers do (Malle, 1999). Malle, Knobe, and Nelson (2007) tested these asymmetries
across 9 studies and found consistent support for them. In the same studies they also
tested the classic person/disposition vs. situation hypothesis and consistently found no
support for it. 

Thus, people do seem to explain their own actions differently from how they explain other
people's actions. But these differences do not lie in a predominance of using
"dispositional" vs. "situational" causes. Only when people's explanations are separated
into theoretically meaningful distinctions (e.g., reasons vs. causal history of reason
explanations) do the differences emerge. 

Implications 
The choices of different explanations for intentional behavior (reasons, belief reasons,
etc.) indicate particular psychological functions. Reasons, for example, appear to reflect
(among other things) psychological closeness. People increase reason explanations
(relative to CHR explanations) when they explain their own rather than another person's
behavior (Malle et al., 2007), when they portray another person in a positive light (Malle
et al., 2007), and when they explain behaviors of nonhuman agents for whom they have
ownership and affection (e.g., a pet fish; Kiesler, Lee, & Kramer, 2006). Conversely, people
use fewer reasons and more CHR explanations when explaining behaviors of collectives
or aggregate groups (O'Laughlin & Malle, 2002). Actor-observer asymmetries can
therefore be seen as part of a broader continuum of psychological distance people have
to various kinds of minds (their own, others', groups', animals' etc.). 

Related but distinct concepts 
Actor-observer "bias" 
Instead of speaking of a hypothesis of an actor-observer asymmetry, some textbooks
and research articles speak of an "actor-observer bias." The term "bias" is typically used
to imply that one of the explainers (either the actor or the observer) is biased or
incorrect in their explanations. But which one—the actor or the observer—is supposed to
be incorrect is not clear from the literature. On the one hand, Ross's (1977) hypothesis of



be incorrect is not clear from the literature. On the one hand, Ross's (1977) hypothesis of

a fundamental attribution error suggests that observers are incorrect, because they show
a general tendency to overemphasize dispositional explanations and underemphasize
situational ones. On the other hand, Nisbett and Wilson (1975) argued that actors don't
really know the true causes of their actions and often merely invent plausible
explanations. Jones and Nisbett (1971) themselves did not commit to calling the
hypothesized actor-observer asymmetry a bias or an error. Similarly, recent theoretical
positions consider asymmetries not a bias, but rather the result of multiple cognitive and
motivational differences that fundamentally exist between actors and observers. 

Self-serving bias 
The actor-observer asymmetry is often confused with the hypothesis of a self-serving bias
in attribution — the claim that people choose explanations in a strategic way so as to
make themselves appear in a more positive light. The important difference between the
two hypotheses is that the assumed actor-observer asymmetry is expected to hold for all
events and behaviors (whether they are positive or negative) and require a specific
comparison between actor explanations and observer explanations. The self-serving bias
is often formulated as a complete reversal in actors' and observers' explanation
tendencies as a function of positive vs. negative events. In traditional attribution terms,
this means that for positive events (e.g., getting an A on an exam), actors will select
explanations that refer to their own dispositions, (e.g., "I am smart") whereas observers
will select explanations that refer to the actor's situation (e.g., "The test was easy");
however, for negative events (e.g., receiving an F on the exam), actors will select
explanations that refer to the situation, (e.g., "The test was impossibly hard") whereas
observers will select explanations that refer to the actor's dispositions (e.g., "She is not
smart enough"). 

See also 
Attribution (psychology) 
Fundamental attribution error 
List of biases in judgment and decision making 
Self-serving bias 
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Defensive attribution hypothesis 

The defensive attribution hypothesis (or defensive attribution bias) is a social
psychological term from the attributional approach referring to a set of beliefs about who
is culpable in a given situation. More responsibility will be attributed to the harm-doer as
the outcome becomes more severe, and as personal or situational similarity to the victim
increases. 

Foundational studies 
The basis of the defensive attribution bias was developed in studies conducted by
scientists hypothesized that as the consequences of an accident increase, so does the
likelihood that an individual will assign blame to the harm-doer (as opposed to calling it an
"accident"), and presented experimental evidence to support this hypothesis. They
assume, when consequences are mild, that it is easy to feel sympathy for both parties to
the incident and not assign blame. But, as the severity of the consequences increase, it
can be frightening to believe that such misfortune could happen to anyone at random.
Attributing responsibility helps to manage this emotional reaction. 

Shaver (1970) recognized that Hatfield and Walster had identified an important concept
but did not fully apply it to her own study. They had stated that the defensive attribution
bias would occur in response to concerns by the witness that the event could also happen
to them. Thus, the similarity of the witness to the victim – in terms of situation or
personality – is required for the defensive attributional bias to be activated. This is
related to the empathy response, which is also more likely to be activated if the witness
sees similarities between themselves and the person involved. 
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The Dunning–Kruger effect  is a cognitive bias
in which unskilled individuals suffer from illusory
superiority, mistakenly rating their ability much
higher than is accurate. This bias is attributed to a
metacognitive inability of the unskilled to
recognize their ineptitude. Actual competence
may weaken self-confidence, as competent
individuals may falsely assume that others have
an equivalent understanding. 

David Dunning and Justin Kruger of Cornell
University conclude, "the miscalibration of the
incompetent stems from an error about the self,
whereas the miscalibration of the highly
competent stems from an error about others". 

Proposal 
The phenomenon was first tested in a series of
experiments published in 1999 by David Dunning
and Justin Kruger of the Department of Psychology,
Cornell University. They noted earlier studies
suggesting that ignorance of standards of
performance is behind a great deal of
incompetence. This pattern was seen in studies of
skills as diverse as reading comprehension,
operating a motor vehicle, and playing chess or
tennis. 

Dunning and Kruger proposed that, for a given
skill, incompetent people will: 

1. tend to overestimate their own level of skill;
2. fail to recognize genuine skill in others; 
3. fail to recognize the extremity of their

inadequacy; 
4. recognize and acknowledge their own

previous lack of skill, if they are exposed to
training for that skill. 

Dunning has since drawn an analogy ("the
anosognosia of everyday life") with a condition in
which a person who suffers a physical disability
because of brain injury seems unaware of or
denies the existence of the disability, even for
dramatic impairments such as blindness or
paralysis. 

Supporting studies 
Dunning and Kruger set out to test these
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Dunning and Kruger set out to test these

hypotheses on Cornell undergraduates in
psychology courses. In a series of studies, they
examined the subjects' self-assessment of logical
reasoning skills, grammatical skills, and humor.
After being shown their test scores, the subjects
were again asked to estimate their own rank: the
competent group accurately estimated their rank,
while the incompetent group still overestimated
theirs. As Dunning and Kruger noted: 

Across four studies, the authors found that
participants scoring in the bottom quartile
on tests of humor, grammar, and logic
grossly overestimated their test
performance and ability. Although test
scores put them in the 12th percentile, they
estimated themselves to be in the 62nd. 

Meanwhile, people with true ability tended to underestimate their relative competence.
Roughly, participants who found tasks to be relatively easy erroneously assumed, to
some extent, that the tasks must also be easy for others. 

A follow-up study, reported in the same paper, suggests that grossly incompetent
students improved their ability to estimate their rank after minimal tutoring in the skills
they had previously lacked, regardless of the negligible improvement in actual skills. 

In 2003, Dunning and Joyce Ehrlinger, also of Cornell University, published a study that
detailed a shift in people's views of themselves when influenced by external cues.
Participants in the study, Cornell University undergraduates, were given tests of their
knowledge of geography, some intended to affect their self-views positively, some
negatively. They were then asked to rate their performance, and those given the positive
tests reported significantly better performance than those given the negative. 

Daniel Ames and Lara Kammrath extended this work to sensitivity to others, and the
subjects' perception of how sensitive they were. 

Research conducted by Burson et al (2006) set out to test one of the core hypotheses
put forth by Kruger and Muller in their paper "Unskilled, unaware, or both? The better-than-
average heuristic and statistical regression predict errors in estimates of own
performance," "that people at all performance levels are equally poor at estimating their
relative performance." In order to test this hypothesis, the authors investigate three
different studies, which all manipulated the "perceived difficulty of the tasks and hence
participants’ beliefs about their relative standing." The authors found that when
researchers presented subjects with moderately difficult tasks that the best and the
worst performers actually varied little in their ability to accurately predict their
performance. Additionally, they found that with more difficult tasks, the best performers
are less accurate in predicting their performance than the worst performers. The authors
conclude that these findings suggest that "judges at all skill levels are subject to similar
degrees of error." 

Ehrlinger et al. (2008) made an attempt to test alternative explanations, but came to
qualitatively similar conclusions to the original work. The paper concludes that the root
cause is that, in contrast to high performers, "poor performers do not learn from feedback
suggesting a need to improve." 



Studies on the Dunning–Kruger effect tend to focus on American test subjects. A study on
some East Asian subjects suggested that something like the opposite of the Dunning–
Kruger effect may operate on self-assessment and motivation to improve. East Asians
tend to underestimate their abilities, and see underachievement as a chance to improve
themselves and get along with others. 

Awards 
Dunning and Kruger were awarded the 2000 satirical Ig Nobel Prize in Psychology for their
paper, "Unskilled and Unaware of It: How Difficulties in Recognizing One's Own
Incompetence Lead to Inflated Self-Assessments". 

Historical references 
Although the Dunning–Kruger effect was put forward in 1999, Dunning and Kruger have
noted similar historical observations from philosophers and scientists, including Confucius
("Real knowledge is to know the extent of one's ignorance."),Bertrand Russell ("One of the
painful things about our time is that those who feel certainty are stupid, and those with
any imagination and understanding are filled with doubt and indecision", though this is
actually a misquote, see Wikiquote), and Charles Darwin, whom they quoted in their
original paper ("ignorance more frequently begets confidence than does knowledge"). 

Geraint Fuller, commenting on the paper, noted that Shakespeare expressed similar
sentiment in As You Like It ("The Foole doth thinke he is wise, but the wiseman knowes
himselfe to be a Foole." (V.i)). 

See also 
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Egocentric bias 

Egocentric bias is the tendency to overstress changes between the past and present
in order to make ourselves look better than what we really are. According to the results
from several conducted studies, individuals are also more likely to favor circumstances
that are beneficial to themselves compared to those that favor to the people around
them. 

As a matter of fact, an egocentric bias is one of the "seven sins" of our memory and
essentially reflects the prominent role played by the self when encoding and retrieving
episodic memories. For instance, an egocentric bias is displayed when a fisherman
"remembers" catching bigger fish than he had actually caught in reality. Here, it becomes
clear that this type of bias is fundamentally a memory distortion produced by current
knowledge and beliefs, and leads one to remember the past in a self-enhancing manner. 

Besides simply claiming credit for positive outcomes, which might simply be self-serving
bias, people exhibiting egocentric bias also cite themselves as overly responsible for
negative outcomes of group behavior as well (however this last attribute would seem to
be lacking in megalomania). 

This may be because people's own actions are immediately accessible to them than
others' actions. This is an example of what is called the availability heuristic. 

This bias suggests that people remember the past as they want it to be rather than the
way it was, making themselves look good in retrospect. 

Egocentric bias in estimates of consensus could be interpreted to support and/or justify
one's feelings that their own behavioral choices are appropriate, normal or correct. 

Motivational factors may also be a factor; one's sense of self-esteem may be enhanced
by focusing on, or weighting more heavily, one's own inputs. People's own inputs and
contributions tend to be more available (and more likely to be recalled) than the
contributions of others. 

Michael Ross and Fiore Sicoly first identified this cognitive bias.[  citation needed ] 

One study found that egocentric bias influences perceived fairness. Subjects felt that
overpayment to themselves were more fair than overpayment to others; by contrast, they
felt the underpayment to themselves were less fair than underpayment to others.
Greenberg's studies showed that this egocentricism was eliminated when the subjects
were put in a self-aware state, which was applied in his study with a mirror being placed in
front of the subjects. When a person is not self-aware, they perceive that something can
be fair to them but not necessarily fair to others and so fairness was something biased
and in the eye of the beholder. When a person is self-aware, there is a uniform standard
of fairness and there is no bias. When made self-aware, subjects rated overpayment and
underpayment to both themselves and to others as equally unfair. It is believed that these
results were obtained because self-awareness elevated subjects' concerns about
perceived fairness in payment, thereby overriding egocentric tendencies. 

Egocentric bias has influenced ethical judgements to the point where people not only
believe that self-interested outcomes are preferential but are also the morally sound way
to proceed.[  citation needed ] 

In social context, egocentric bias influences people to choose a social circle that is

en.wikipedia.org-_w_index.php-234bfd033768dd1de61b38f7106e24c9.xhtml
en.wikipedia.org-_w_index.php-234bfd033768dd1de61b38f7106e24c9.xhtml


In social context, egocentric bias influences people to choose a social circle that is

capable of maintaining one's positive traits. Study shows that one's choice of friend or
social circle is likely to be dependent on the amount of positive feedback received. 

Example 
A best known example of egocentric bias is a study Ross, Greene and House did in 1977.
Students are asked to walk around a campus with a sandwich board that has the word
"repent" on it. People who agreed to do so (50%) estimated that most of their peers
would also agree to do so (average estimation 63.5%). Vice versa, those who refused to
do the experiment think that most people would make the same decision as theirs. 

Another study of egocentric bias took place in Japan. Subjects were asked to write down
fair or unfair behaviors that they themselves or others did. When writing about fair
behavior, they tended to start with the word "I" rather than "others". Likewise, they began
unfair behaviors with "others" rather than "I". However, in this study there were gender
differences detected; Japanese women, compared to men, remembered the behaviours of
others more than their own, and were also more probable to characterize fair or unfair
behavior to others compared to themselves. 

False-consensus effect 
Main article: False-consensus effect 

Considered to be a facet of egocentric bias, the false-consensus effect contributes to
people believing that their thoughts, actions, and opinions are much more common than
they are in reality. They think that they are more normal and typical than others would
consider them. 

Results from a study comparing the perceptual distortion and motivational explanations
of egocentric bias in estimates of consensus showed that an egocentric bias in estimates
of consensus was more likely a result of perceptual distortion than of motivational
strategies. 

References 
Epley, N., Caruso, E. M.(2004). Egocentric Ethics. Social Justice Research , 17,
171-185 OCLC 363254336 
Ross, M. & Sicoly, F. (1979). Egocentric biases in availability and attribution. Journal
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Extrinsic incentives bias 

The extrinsic incentives bias is an attributional bias according to which people
attribute relatively more to "extrinsic incentives" (such as monetary reward) than to
"intrinsic incentives" (such as learning a new skill) to others rather than themselves. It is a
counter-example to the fundamental attribution error as according to the extrinsic bias
others are presumed to have situational motivations while oneself is seen as have
dispositional motivations. This is the opposite of what the fundamental attribution error
would predict. The term was first proposed by Chip Heath, citing earlier research by
others in management science. 

In the simplest experiment Heath reported, MBA students were asked to rank the
expected job motivations of Citibank customer service representatives. Their average
ratings were as follows: 

1. Amount of pay 
2. Having job security 
3. Quality of fringe benefits 
4. Amount of praise from your supervisor 
5. Doing something that makes you feel good about yourself 
6. Developing skills and abilities 
7. Accomplishing something worthwhile 
8. Learning new things 

Actual customer service representatives rank ordered their own motivations as follows: 

1. Developing skills and abilities 
2. Accomplishing something worthwhile 
3. Learning new things 
4. Quality of fringe benefits 
5. Having job security 
6. Doing something that makes you feel good about yourself 
7. Amount of pay 
8. Amount of praise from your supervisor 

The order of the predicted and actual reported motivations was nearly reversed; in
particular, pay was rated first by others but near last for respondents of themselves.
Similar effects were observed when MBA students rated managers and their classmates. 

Debiasing 
Heath suggests trying to infer others' motivations as one would by inferring one's
motivations. 
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False-consensus effect  

In psychology, the false-consensus effect  or false-consensus bias is a cognitive
bias whereby a person tends to overestimate how many people agree with him or her.
There is a tendency for people to assume that their own opinions, beliefs, preferences,
values, and habits are "normal" and that others also think the same way that they do. This
cognitive bias tends to lead to the perception of a consensus that does not exist, a "false
consensus". This false consensus is significant because it increases self-esteem. The need
to be "normal" and fit in with other people is underlined by a desire to conform and be
liked by others in a social environment. 

Within the realm of personality psychology, the false-consensus effect does not have
significant effects. This is because the false-consensus effect relies heavily on the social
environment and how a person interprets this environment. Instead of looking at
situational attributions, personality psychology evaluates a person with dispositional
attributions, making the false-consensus effect relatively irrelevant in that domain.
Therefore, a person's personality potentially could affect the degree to which the person
relies on false-consensus effect, but not the existence of such a trait. 

The false-consensus effect is not necessarily restricted to cases where people believe
that their values are shared by the majority. The false-consensus effect is also evidenced
when people overestimate the extent to which their particular belief is correlated with the
belief of others. Thus, fundamentalists do not necessarily believe that the majority of
people share their views, but their estimates of the number of people who share their
point of view will tend to exceed the actual number. 

This bias is especially prevalent in group settings where one thinks the collective opinion
of their own group matches that of the larger population. Since the members of a group
reach a consensus and rarely encounter those who dispute it, they tend to believe that
everybody thinks the same way. 

Additionally, when confronted with evidence that a consensus does not exist, people often
assume that those who do not agree with them are defective in some way. There is no
single cause for this cognitive bias; the availability heuristic, self-serving bias, and naïve
realism have been suggested as at least partial underlying factors. 

The false-consensus effect can be contrasted with pluralistic ignorance, an error in which
people privately disapprove but publicly support what seems to be the majority view
(regarding a norm or belief), when the majority in fact shares their (private) disapproval.
While the false-consensus effect leads people to wrongly believe that the majority agrees
with them (when the majority, in fact, openly disagrees with them), the pluralistic
ignorance effect leads people to wrongly believe that they disagree with the majority
(when the majority, in fact, covertly agrees with them). Pluralistic ignorance might, for
example, lead a student to engage in binge drinking because of the mistaken belief that
most other students approve of it, while in reality most other students disapprove, but
behave in the same way because they share the same mistaken (but collectively self-
sustaining) belief. In a parallel example of the false-consensus effect, a student who likes
binge drinking would believe that a majority also likes it, while in reality most others
dislike it and openly say so. 

Major theoretical approaches 
The false-consensus effect can be traced back to two parallel theories of social
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The false-consensus effect can be traced back to two parallel theories of social

perception, "the study of how we form impressions of and make inferences about other
people". The first is the idea of social comparison. The principal claim of Leon Festinger's
(1954) social comparison theory was that individuals evaluate their thoughts and
attitudes based on other people. This may be motivated by a desire for confirmation and
the need to feel good about oneself. As an extension of this theory, people may use
others as sources of information to define social reality and guide behavior. This is called
informational social influence. The problem, though, is that people are often unable to
accurately perceive the social norm and the actual attitudes of others. In other words,
research has shown that people are surprisingly poor "intuitive psychologists" and that
our social judgments are often inaccurate. This finding helped to lay the groundwork for an
understanding of biased processing and inaccurate social perception. The false-
consensus effect is just one example of such an inaccuracy. 

The second influential theory is projection, the idea that people project their own attitudes
and beliefs onto others. This idea of projection is not a new concept. In fact, it can be
found in Sigmund Freud's work on the defense mechanism of projection (1956), D.S.
Holmes' work on "attributive projection" (1968), and Gustav Ichheisser's work on social
perception (1970). D.S. Holmes, for example, described social projection as the process
by which people "attempt to validate their beliefs by projecting their own characteristics
onto other individuals". 

Here a connection can be made between the two stated theories of social comparison
and projection. First, as social comparison theory explains, individuals constantly look to
peers as a reference group and are motivated to do so in order to seek confirmation for
their own attitudes and beliefs. In order to guarantee confirmation and a higher self-
esteem, though, an individual might unconsciously project their own beliefs onto the others
(the targets of their comparisons). This final outcome is the false-consensus effect. To
summarize, the false-consensus effect can be seen as stemming from both social
comparison theory and the concept of projection. 

The false-consensus effect, as defined by Ross, Greene, and House in 1977, came to be
the culmination of the many related theories that preceded it. In their well-known series of
four studies, Ross and associates hypothesized and then demonstrated that people tend
to overestimate the popularity of their own beliefs and preferences. In each of the
studies, subjects or "raters" were asked to choose one of a few mutually-exclusive
responses. They would then predict the popularity of each of their choices among other
participants, referred to as "actors". To take this a step further, Ross and associates also
proposed and tested a related bias in social inferences: they found that raters in an
experiment estimated their own response to be not only common, but also not very
revealing of the actors' "distinguishing personal dispositions". On the other hand,
alternative or opposite responses were perceived as much more revealing of the actors
as people. In general, the raters made more "extreme predictions" about the
personalities of the actors that did not share the raters' own preference. In fact, the
raters may have even thought that there was something wrong with the people
expressing the alternative response. 

In the ten years after the influential Ross et al. study, close to 50 papers were published
with data on the false-consensus effect. Theoretical approaches were also expanded. The
theoretical perspectives of this era can be divided into four categories: (a) selective
exposure and cognitive availability, (b) salience and focus of attention, (c) logical
information processing, and (d) motivational processes. In general, the researchers and
designers of these theories believe that there is not a single right answer. Instead, they
admit that there is overlap among the theories and that the false-consensus effect is
most likely due to a combination of these factors. 



Selective exposure and cognitive availability 
This theory is closely tied to the availability heuristic, which suggests that perceptions of
similarity (or difference) are affected by how easily those characteristics can be recalled
from memory. And as one might expect, similarities between oneself and others are more
easily recalled than differences. This is in part because people usually associate with
those who are similar to themselves. This selected exposure to similar people may bias
or restrict the "sample of information about the true diversity of opinion in the larger
social environment". As a result of the selective exposure and availability heuristic, it is
natural for the similarities to prevail in one's thoughts. 

Botvin, Baker, Dusenbury, and Goldberg (1992) did a popular study on the effects of the
false-consensus effect among a specific adolescent community in an effort to determine
whether students show a higher level of false-consensus effect among their direct peers
as opposed to society at large. The participants of this experiment were 203 college
students ranging in age from 18 to 25 (with an average age of 18.5). The participants
were given a questionnaire and asked to answer questions regarding a variety of social
topics. For each social topic, they were asked to answer how they felt about the topic
and to estimate the percentage of their peers who would agree with them. The results
determined that the false-consensus effect was extremely prevalent when participants
were describing the rest of their college community; out of twenty topics considered,
sixteen of them prominently demonstrated the false-consensus effect. The high levels of
false-consensus effect seen in this study can be attributed to the group studied; because
the participants were asked to compare themselves to a group of peers that they are
constantly around (and view as very similar to themselves), the levels of false-consensus
effect increased. 

Salience and focus of attention 
This theory suggests that when an individual focuses solely on their own preferred
position, they are more likely to overestimate its popularity, thus falling victim to the
false-consensus effect. This is because that position is the only one in their immediate
consciousness. Performing an action that promotes the position will make it more salient
and may increase the false-consensus effect. If, however, more positions are presented
to the individual, the degree of the false-consensus effect might decrease significantly. 

Logical information processing 
This theory assumes that active and seemingly rational thinking underlies an individual's
estimates of similarity among others. This is manifested in one's causal attributions. For
instance, if an individual makes an external attribution for their belief, the individual will
likely view his or her experience of the thing in question as merely a matter of objective
experience. For example, a few movie-goers may falsely assume that the quality of the
film is a purely objective entity. To explain their dissatisfaction with it, the viewers may say
that it was simply a bad movie (an external attribution). Based on this (perhaps
erroneous) assumption of objectivity, it seems rational or "logical" to assume that
everyone else will have the same experience; consensus should be high. On the other
hand, someone in the same situation who makes an internal attribution (perhaps a film
aficionado who is well-aware of his or her especially high standards) will realize the
subjectivity of the experience and will be drawn to the opposite conclusion; their
estimation of consensus with their experience will be much lower. Though they result in
two opposite outcomes, both paths of attribution rely on an initial assumption which then
leads to a "logical" conclusion. By this logic, then, it can be said that the false-consensus
effect is really a reflection of the fundamental attribution error (specifically the actor-
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effect is really a reflection of the fundamental attribution error (specifically the actor-

observer bias), in which people prefer external/situational attributions over
internal/dispositional ones to justify their own behaviors. 

In a study done by Fox, Yinon, and Mayraz, researchers were attempting to determine
whether or not the levels of the false-consensus effect changed in different age groups. In
order to come to a conclusion, it was necessary for the researchers to split their
participants into four different age groups. Two hundred participants were used, and
gender was not considered to be a factor. Just as in the previous study mentioned, this
study used a questionnaire as its main source of information. The results showed that the
false-consensus effect was extremely prevalent in all groups, but was the most prevalent
in the oldest age group (the participants who were labeled as "old-age home residents").
They showed the false-consensus effect in all 12 areas that they were questioned about.
The increase in false-consensus effect seen in the oldest age group can be accredited to
their high level of "logical" reasoning behind their decisions; the oldest age group has
obviously lived the longest, and therefore feels that they can project their beliefs onto all
age groups due to their (seemingly objective) past experiences and wisdom. The younger
age groups cannot logically relate to those older to them because they have not had that
experience and do not pretend to know these "objective" truths. These results
demonstrate a tendency for older people to rely more heavily on situational attributions
(life experience) as opposed to internal attributions. 

Motivational processes 
This theory stresses the benefits of the false-consensus effect: namely, the perception of
increased social validation, social support, and self-esteem. It may also be useful to
exaggerate similarities in social situations in order to increase liking. It is possible that
these benefits serve as positive reinforcement for false-consensus thinking. 

Applications 
The false-consensus effect is an important attribution bias to take into consideration
when conducting business and in everyday social interactions. Essentially, people are
inclined to believe that the general population agrees with their opinions and judgments.
Whether or not this belief is accurate, it gives them a feeling of more assurance and
security in their decisions. This could be an important phenomenon to either exploit or
avoid in business dealings. 

For example, if a man doubted whether he wanted to buy a new tool, breaking down his
notion that others agree with his doubt would be an important step in persuading him to
purchase it. By convincing the customer that other people in fact do want to buy the
appliance, the seller could perhaps make a sale that he would not have made otherwise.
In this way, the false-consensus effect is closely related to conformity, the effect in which
an individual is influenced to match the beliefs or behaviors of a group. There are two
differences between the false-consensus effect and conformity: most importantly,
conformity is matching the behaviors, beliefs, or attitudes of a real group, while the false-
consensus effect is perceiving that others share your behaviors, beliefs, or attitudes,
whether or not they really do. Making the customer feel like the opinion of others (society)
is to buy the appliance will make the customer feel more confident about his purchase
and will make him believe that other people would have made the same decision. 

Similarly, any elements of society affected by public opinion—e.g. elections, advertising,
publicity—are very much influenced by the false-consensus effect. This is partially due to
the fact that the way in which people develop their perceptions involves "differential
processes of awareness". That is to say, while some people are motivated to reach
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processes of awareness". That is to say, while some people are motivated to reach

correct conclusions, others may be motivated to reach preferred conclusions. Members of
the latter category will more often experience the false-consensus effect, because the
subject is likely to search actively for like-minded supporters and may discount or ignore
the opposition. 

Uncertainties 
There is ambiguity about several facets of the false-consensus effect and of its study.
First of all, it is unclear exactly which factors play the largest role in the strength and
prevalence of the false-consensus effect in individuals. For example, two individuals in the
same group and with very similar social standing could have very different levels of false-
consensus effect, but it is unclear what social, personality, or perceptual differences
between them play the largest role in causing this disparity).[  citation needed ] 

Additionally, it can be difficult to obtain accurate survey data about the false-consensus
effect (as well as other psychological biases) because the search for consistent, reliable
groups to be surveyed (often over an extended period of time) often leads to groups that
might have dynamics slightly different from those of the "real world". For example, many
of the referenced studies in this article examined college students, who might have an
especially high level of false-consensus effect both because they are surrounded by their
peers (and perhaps experience the availability heuristic) and because they often assume
that they are similar to their peers. This may result in distorted data from some studies of
the false-consensus effect.[  citation needed ] 

See also 
Attributional bias 
Confirmation bias 
Fundamental attribution error 
Groupthink 
Illusory superiority 
List of cognitive biases 
Overconfidence effect 
Pluralistic ignorance 
Pseudoconsensus 
Psychological projection 
The Engineering of Consent 
Manufacturing Consent 
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Fundamental attribution error 

In social psychology, the fundamental attribution error, also known as the
correspondence bias or attribution effect , is people's tendency to place an undue
emphasis on internal characteristics to explain someone else's behavior in a given
situation, rather than considering external factors. It does not explain interpretations of
one's own behavior, where situational factors are more easily recognized and can thus be
taken into consideration. The flip side of this error is the actor–observer bias, in which
people tend to overemphasize the role of a situation in their behaviors and
underemphasize the role of their own personalities. 

As a simple example, consider a situation where Alice, a driver, is about to pass through
an intersection. Her light turns green and she begins to accelerate, but another car drives
through the red light and crosses in front of her. The fundamental attribution error may
lead her to think that the driver of the other car was an unskilled or reckless driver. This
will be an error if the other driver had a good reason for running the light, such as rushing
a patient to the hospital. If this is the case and Alice had been driving the other car, she
would have understood that the situation called for speed at the cost of safety, but when
seeing it from the outside she was inclined to believe that the behavior of the other driver
reflected their fundamental nature (having poor driving skills or a reckless attitude). 

The phrase was coined by Lee Ross some years after a now classic experiment by
Edward E. Jones and Victor Harris (1967). Ross argued in a popular paper that the
fundamental attribution error forms the conceptual bedrock for the field of social
psychology. Jones wrote that he found Ross' phrase "overly provocative and somewhat
misleading", and also joked: "Furthermore, I'm angry that I didn't think of it first." Some
psychologists, including Daniel Gilbert, have used the phrase "correspondence bias" for
the fundamental attribution error. Other psychologists have argued that the fundamental
attribution error and correspondence bias are related but independent phenomena, with
the former being a common explanation for the latter. 

Classic demonstration study: Jones and Harris (1967)
Jones and Harris hypothesized, based on the correspondent inference theory, that people
would attribute apparently freely-chosen behaviors to disposition, and apparently chance-
directed behaviors to situation. The hypothesis was confounded by the fundamental
attribution error. 

Subjects read essays for and against Fidel Castro, and were asked to rate the pro-Castro
attitudes of the writers. When the subjects believed that the writers freely chose the
positions they took (for or against Castro), they naturally rated the people who spoke in
favor of Castro as having a more positive attitude towards Castro. However, contradicting
Jones and Harris' initial hypothesis, when the subjects were told that the writer's positions
were determined by a coin toss, they still rated writers who spoke in favor of Castro as
having, on average, a more positive attitude towards Castro than those who spoke
against him. In other words, the subjects were unable to properly see the influence of the
situational constraints placed upon the writers; they could not refrain from attributing
sincere belief to the writers. 

Explanations 
There is no universally accepted explanation for the fundamental attribution error. Here
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There is no universally accepted explanation for the fundamental attribution error. Here

are several hypotheses of the causes of the error: 

1. Just-world phenomenon. The belief that people get what they deserve and
deserve what they get, the concept of which was first theorized by Melvin J. Lerner
(1977). Attributing failures to dispositional causes rather than situational causes—
which are unchangeable and uncontrollable—satisfies our need to believe that the
world is fair and that we have control over our lives. We are motivated to see a just
world because this reduces our perceived threats, gives us a sense of security,
helps us find meaning in difficult and unsettling circumstances, and benefits us
psychologically. Unfortunately, the just-world hypothesis also results in a tendency
for people to blame and disparage victims of an accident or a tragedy, such as
rape and domestic abuse, to reassure themselves of their insusceptibility to such
events. People may even blame the victim's faults in a "past life" to pursue
justification for their bad outcome. 

2. Salience of  the actor. We tend to attribute an observed effect to potential
causes that capture our attention. When we observe other people, the person is
the primary reference point while the situation is overlooked as if it is nothing but
mere background. As such, attributions for others' behavior are more likely to focus
on the person we see, not the situational forces acting upon that person that we
may not be aware of. (When we observe ourselves, we are more aware of the
forces acting upon us. Such a differential inward versus outward orientation
accounts for the actor–observer bias.) 

3. Lack of  effortful adjustment. Sometimes, even though we are aware that the
person's behavior is constrained by situational factors, we still commit the
fundamental attribution error. This is because we do not take into account
behavioral and situational information simultaneously to characterize the
dispositions of the actor. Initially, we use the observed behavior to characterize the
person by automaticity. We need to make deliberate and conscious effort to adjust
our inference by considering the situational constraints. Therefore, when situational
information is not sufficiently taken into account for adjustment, the uncorrected
dispositional inference creates the fundamental attribution error. This would also
explain why people commit the fundamental attribution error to a greater degree
when they're under cognitive load; i.e. when they have less motivation or energy for
processing the situational information. 

4. Culture. An individual's cultural background can either increase or decrease the
degree to which that individual is prone to this error. For instance, the enhanced
sense of individualism in Western cultures leads people from those cultures to tend
to emphasize the individual over situational factors, leading them to be (generally
speaking) more prone to fundamental attribution error, compared to people from
non-Western cultures, who tend to emphasize context and situational factors over
the individual. 

Cultural differences in the error 
Generally, the fundamental attribution error has been researched central to a social
cognitive framework. Barring this, however, there are many cultural differences which arise
when attempting to explain this error. Previous research has shown that cultural
differences exist in the susceptibility of making fundamental attribution error: people from
individualistic cultures are more prone to the error while people from collectivistic cultures
are less prone. 

It has been found that there is a differential attention to social factors between
independent peoples and interdependent peoples in both social and nonsocial contexts.
Takahiko Masuda and his colleagues (2004) in their cartoon figure presentation



Takahiko Masuda and his colleagues (2004) in their cartoon figure presentation

experiment showed that Japanese people's judgments on the target character's facial
expression are more influenced by surrounding faces than those of the Americans,
whereas Masuda and Nisbett (2001) concluded from their underwater scenes animated
cartoon experiment that Americans are also more likely than Japanese participants to
mark references to focal objects (i.e. fish) instead of contexts (i.e. rocks and plants).
These discrepancies in the salience of different factors to people from different cultures
suggest that Asians tend to attribute behavior to situation while Westerners attribute the
same behavior to the actor. Consistently, Morris & Peng (1994) found from their fish
behavior attribution experiment that more American than Chinese participants perceive
the behavior (e.g. an individual fish swimming in front of a group of fish) as internally
rather than externally caused. 

One explanation for this difference in attribution lies in the way in which people of different
cultural orientation perceive themselves in the environment. Particularly, Markus and
Kitayama (1991) mentioned how (individualistic) Westerners tend to see themselves as
independent agents and therefore focus more on individual objects rather than contextual
details. 

Versus correspondence bias 
The fundamental attribution error is commonly used interchangeably with
"correspondence bias" (sometimes called "correspondence inference", although this
phrase refers to a natural judgment that does not necessarily constitute a bias, whereas
bias arises when the inference drawn is incorrect, e.g., dispositional inference when the
actual cause is situational). However, there has been debate about whether the two
terms should be further distinguished from each other. Three main differences between
these two judgmental processes have been argued: 

1. They seem to be elicited under different circumstances, as both correspondent
dispositional inferences and situational inferences can be elicited spontaneously.
Attributional processing, however, seems to only occur when the event is
unexpected or conflicting with prior expectations. This notion is supported by a
study conducted by Semin and Marsman (1994), which found that different types of
verbs invited different inferences and attributions. Correspondence inferences were
invited to a greater degree by interpretative action verbs (such as "to help") than
state action or state verbs, thus suggesting that the two are produced under
different circumstances. 

2. Correspondence inferences and causal attributions also differ in automaticity.
Inferences can occur spontaneously if the behavior implies a situational or
dispositional inference, while causal attributions occur much more slowly (e.g. Smith
& Miller, 1983). 

3. It has also been suggested that correspondence inferences and causal attributions
are elicited by different mechanisms. It is generally agreed that correspondence
inferences are formed by going through several stages. Firstly, the person must
interpret the behavior, and then, if there is enough information to do so, add
situational information and revise their inference. They may then further adjust their
inferences by taking into account dispositional information as well. Causal
attributions however seem to be formed either by processing visual information
using perceptual mechanisms, or by activating knowledge structures (e.g. schemas)
or by systematic data analysis and processing. Hence, due to the difference in
theoretical structures, correspondence inferences are more strongly related to
behavioral interpretation than causal attributions. 

Based on the preceding differences between causal attribution and correspondence



Based on the preceding differences between causal attribution and correspondence

inference, some researchers argue that the fundamental attribution error should be
considered as the tendency to make dispositional rather than situational explanations for
behavior, whereas the correspondence bias should be considered as the tendency to
draw correspondent dispositional inferences from behavior. With such distinct definitions
between the two, some cross-cultural studies also found that cultural differences of
correspondence bias are not equivalent to those of fundamental attribution error. While
the latter has been found to be more prevalent in individualistic cultures than collectivistic
cultures, correspondence bias occurs across cultures, suggesting differences between
the two phrases. 

See also 
Attribution (psychology) 
Self-serving bias 

Therapeutic implications 
The related concept of explanatory style is a major component of the theories of
learned helplessness and learned optimism pioneered by Martin Seligman. 

Cognitive biases 
Cognitive bias 
List of cognitive biases 
Attributional bias 
Defensive attribution hypothesis 
False consensus effect 
Group attribution error 
Locus of control 
Ultimate attribution error 
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Group attribution error 

The group attribution error is an attribution bias analogous to the fundamental
attribution error in that it refers to people's tendency to believe either (1) that the
characteristics of an individual group member are reflective of the group as a whole, or
(2) that a group's decision outcome must reflect the preferences of individual group
members, even when information is available suggesting otherwise. The fundamental
attribution error is similar in that it refers to the tendency to believe that an individual's
actions are representative of the individual's preferences, even when available
information suggests that the actions were caused by outside forces. 

Type I 
To demonstrate the first form of group attribution error, research participants are
typically given case studies about individuals who are members of defined groups (such
as members of a particular occupation, nationality, or ethnicity), and then take surveys to
determine their views of the groups as a whole. Often the participants may be broken up
into separate test groups, some of which are given statistics about the group that
directly contradict what they were presented in the case study. Others may even be told
directly that the individual in the case study was atypical for the group as a whole.
Researchers use the surveys to determine to what extent the participants allowed their
views of the individual in the case study to influence their views of the group as a whole
and also take note of how effective the statistics were in deterring this group attribution
error. Ruth Hamill, Richard E. Nisbett, and Timothy DeCamp Wilson were the first to study
this form of group attribution error in detail in their 1980 paper Insensitivity to Sample
Bias: Generalizing From Atypical Cases. In their study, the researchers provided
participants with a case study about an individual welfare recipient. Half of the
participants were given statistics showing that the individual was typical for a welfare
recipient and had been on the program for the typical amount of time, while the other half
of participants were given statistics showing that the welfare recipient had been on the
program much longer than normal. The results of the study revealed that participants did
indeed draw extremely negative opinions of all welfare recipients as a result of the case
study. It was also found that the differences in statistics provided to the two groups had
trivial to no effect on the level of group attribution error [1]. 

Type II 
The second form of group attribution error was first reported by Scott Allison and David
Messick in 1985. In their study the researchers did multiple experiments presenting
participants with group decisions made on the national, state, and local levels.
Participants were presented with situations in which a matter of public policy was
determined by a single leader with no popular vote, a popular vote of over 90% of the
population, and a popular vote which included approximately 50% of the population. If no
group attribution error were present, the participants would be expected to conclude that
in the 90% vote the views of the individuals were reflective of the group decision, in the
50% vote they may or may not be, and in the leader decision there is no evidence that
the individual views reflect the group outcome. Allison and Messick discovered instead,
however, that the participants associated the individual views with the group outcome in
all three cases.[2] 

Limiting Group Attribution Error 
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Follow-up research by Leila Worth and others attempted to identify the limits of the effect.
These studies have shown that the error becomes stronger in perceptions of groups that
are viewed as (a) more dissimilar to one's own group, (b) more monolithic, and (c)
adversarial to one's own group. The error tends to disappear in perceptions of one's own
group. Group members are more likely to attribute the decisions of their own group to
structural constraints placed on the group, such as its decision rules, whereas members
tend to attribute the decisions of another group to its members' attitudes. This tendency
to draw different conclusions between in-groups and out-groups reflects a connection
between group attribution error and ultimate attribution error. Additional research on the
group attribution error, conducted by Diane Mackie and Scott Allison, has shown its
consequences for making erroneous judgments about changes in group attitudes over
time. 

See also 
Attribution bias 
Attribution theory 
Fundamental attribution error 
Ingroup bias 
List of cognitive biases 
Outgroup homogeneity bias 
Outcome bias 
Ultimate attribution error 
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Halo effect  

 
Edward Thorndike, the first researcher to study the halo effect 

The halo effect is a cognitive bias in which our overall impression of a person influences
how we feel and think about his/her character. For instance if we like a person we think
what attributes that person is having are favorable even if there is actually little
knowledge about the individual. It can be found in a wide range of situations everyday
interactions including classroom and judicial affairs. The halo effect  was given its name
by psychologist Edward Thorndike; subsequent researchers have studied it in relation to
attractiveness and its bearing on the judicial and educational systems. 

History 
Edward Thorndike, known for his contributions to educational psychology, coined the
phrase "halo effect" and was the first to support it with empirical research. He gave the
phenomenon its name in his 1920 article “A Constant Error in Psychological Ratings”. He
had noted in a previous study made in 1915 that estimates of traits in the same person
were very highly and evenly correlated. In “Constant Error”, Thorndike set out to replicate
the study in hopes of pinning down the bias that he thought was present in these ratings. 

Supporting evidence 
In "A Constant Error in Psychological Ratings", Thorndike asked two commanding officers
to evaluate their soldiers in terms of physical qualities (neatness, voice, physique,
bearing, and energy), intellect, leadership skills, and personal qualities (including
dependability, loyalty, responsibility, selflessness, and cooperation). His goal was to see
how the ratings of one characteristic affected other characteristics. 

Thorndike's experiment showed how there was too great a correlation in the commanding
officers' responses. In his review he stated: "The correlations were too high and too even.
For example, for the three raters next studied the average correlation for physique with
intelligence is 0.31; for physique with leadership, 0.39; and for physique with character,
0.28". The ratings of one of the special qualities of an officer,often started a trend in the
rating results. If an officer had a particular "negative" attribute given off to the



rating results. If an officer had a particular "negative" attribute given off to the

commanding officer, it would correlate in the rest of that soldier's results. 

Role of attractiveness 
A person’s attractiveness has also been found to produce a halo effect. Attractiveness
provides a valuable aspect of the halo effect to consider because of its multifaceted
nature; attractiveness may be influenced by several specific traits. These perceptions of
attractiveness may affect judgments tied to personality traits. Physical attributes
contribute to perceptions of attractiveness (i.e. weight, hair, eye color). For example,
someone who is perceived as attractive, due in part to physical traits, may be more likely
to be perceived as kind or intelligent. The role of attractiveness in producing the halo
effect has been illustrated through a number of studies. Recent research, for example, has
revealed that attractiveness may affect perceptions tied to life success and personality.
In this study, attractiveness was correlated with weight, indicating that attractiveness
itself may be influenced by various specific traits. Included in the personality variables
were trustworthiness and friendliness. People perceived as being more attractive were
more likely to be perceived as trustworthy and friendly. What this suggests is that
perceptions of attractiveness may influence a variety of other traits, which supports the
concept of the halo effect. 

On personality 
Dion and Berscheid (1972) conducted a study on the relationship between attractiveness
and the halo effect. Sixty students from University of Minnesota took part in the
experiment, half being male and half being female. Each subject was given three different
photos to examine: one of an attractive individual, one of an individual of average
attractiveness, and one of an unattractive individual. 

The participants judged the photos’ subjects along 27 different personality traits
(including altruism, conventionality, self-assertiveness, stability, emotionality,
trustworthiness, extraversion, kindness, and sexual promiscuity). Participants were then
asked to predict the overall happiness the photos' subjects would feel for the rest of their
lives, including marital happiness (least likely to get divorced), parental happiness (most
likely to be a good parent), social and professional happiness (most likely to experience
life fulfillment), and overall happiness. Finally, participants were asked if the subjects
would hold a job of high status, medium status, or low status. 

Results showed that participants overwhelmingly believed more attractive subjects have
more socially desirable personality traits than either averagely attractive or unattractive
subjects. Participants also believed that attractive individuals would lead happier lives in
general, have happier marriages, be better parents, and have more career success than
the others. Also, results showed that attractive people were believed to be more likely to
hold secure, prestigious jobs compared to unattractive individuals. 

Academics and intelligence 
Landy and Sigall’s 1974 study demonstrated the halo effect on judgments of intelligence
and competence on academic tasks. Sixty male undergraduate students rated the quality
of essays which included both well and poorly written samples. One third were presented
with a photo of an attractive female as author, another third with that of an unattractive
female as author, and the last third were shown neither. 

Participants gave significantly better writing evaluations for the more attractive author. On
a scale of 1 to 9, the well-written essay by the attractive author received an average of



a scale of 1 to 9, the well-written essay by the attractive author received an average of

6.7 while the unattractive author received a 5.9 (with a 6.6 as a control). The gap was
larger on the poor essay: the attractive author received an average of 5.2, the control a
4.7, and the unattractive a 2.7, suggesting readers are generally more willing to give
physically attractive people the benefit of the doubt when performance is below standard
than others. 

In Moore, Filippou, and Perret’s 2011 study, researchers sought to determine if residual
cues to intelligence and personality existed in male and female faces by attempting to
control for the attractiveness halo effect. They manipulated the perceived intelligence of
photographs of individuals, finding that faces manipulated to look high in perceived
intelligences were also rated as more attractive. It was also found that the faces high in
perceived intelligence were also rated highly on perceived friendliness and sense of
humor. 

Political effects 
A recent study by Verhulst (2010) found that attractiveness and familiarity are strong
predictors of decisions regarding who is put in a position of leadership.Judgements made
following one second exposures to side by side photos of two US congressional
candidates were reasonably predictive of election outcomes. Attractiveness and
familiarity were correlated with competence in this study. Candidates who appeared more
attractive and familiar were also seen as more competent and were found more likely to
be elected. Similar studies (Palmer, 2012) found that even when taking factual knowledge
into account, candidates who were rated as more attractive were still perceived as more
knowledgeable. These results suggest that the halo effect greatly impacts how individuals
perceive political knowledge and it demonstrates the powerful influence of the halo effect
in politics. 

Effects on jurors 
Multiple studies of the halo effect in jury outcomes have shown attractive individuals both
receive lesser sentences and are less likely to be convicted than unattractive ones. 

Efran (1974) found subjects were more lenient in sentencing attractive individuals than
unattractive ones even when exactly the same crime was committed. This has been
attributed to people with a high level of attractiveness being seen as more likely to have
brighter futures in society thanks to socially desirable traits they are believed to possess.

Monahan (1941) studied social workers accustomed to interacting with people from all
types of backgrounds, finding the majority found it very difficult to believe beautiful people
are guilty of a crime. 

Reverse-halo effect 
The devil effect, also known as the reverse halo effect, is when people allow an
undesirable trait to influence their evaluation of other traits. The Guardian wrote of the
devil effect in relation to Hugo Chavez: "Some leaders can become so demonised that it's
impossible to assess their achievements and failures in a balanced way." 

The relation of a crime to attractiveness is also subject to the halo effect. A study
presented two hypothetical crimes: a burglary and a swindle. The burglary involved a
woman illegally obtaining a key and stealing $2,200; the swindle involved a woman
manipulating a man to invest $2,200 in a nonexistent corporation. The results showed that
when the offense was not related to attractiveness (as in the burglary) the unattractive



when the offense was not related to attractiveness (as in the burglary) the unattractive

defendant was punished more severely than the attractive one. However, when the
offense was related to attractiveness (the swindle), the attractive defendant was
punished more severely than the unattractive one. The study imputes that the usual
leniency given to the attractive woman (as a result of the halo effect) was negated or
reversed when the nature of the crime involved her looks. 

Education 
Abikoff found the halo effect is also present in the classroom. In this study, both regular
and special education elementary school teachers watched videotapes of what they
believed to be children in regular 4th-grade classrooms. In reality, the children were
actors, depicting behaviors present in attention deficit hyperactivity disorder (ADHD),
oppositional defiant disorder (ODD), or standard behavior. The teachers were asked to
rate the frequency of hyperactive behaviors observed in the children. Teachers rated
hyperactive behaviors accurately for children with ADHD; however, the ratings of
hyperactivity and other behaviors associated with ADHD were rated much higher for the
children with ODD-like behaviors, showing a halo effect for children with ODD. 

Foster and Ysseldyke (1976) also found the halo effect present in teachers’ evaluations
of children. Regular and special education elementary school teachers watched videos of
a normal child whom they were told was either emotionally disturbed, possessing a
learning disorder, mentally retarded, or "normal". The teachers then completed referral
forms based on the child's behavior. The results showed that teachers held negative
expectancies toward emotionally disturbed children, maintaining these expectancies even
when presented with normal behavior. In addition, the mentally retarded label showed a
greater degree of negative bias than the emotionally disturbed or learning disabled. 

Halo effect and branding 
Extensive use of the halo effect is made in brand marketing. One common halo effect is
when the perceived positive features of a particular item extend to a broader brand. In
the automotive industry, a manufacturer may produce an exceptional halo vehicle in order
to promote sales of an entire marque. One famous example is how the popularity of
Apple’s iPod has generated enthusiasm for its other products. Another example is
Subway's brand image as a healthy variety of fast food. The perception of a restaurant as
'healthy' causes consumers to underestimate the caloric content of its dishes. 

The term "halo effect" has also been applied to human rights organizations that have
used their status to move away from their stated goals. Political scientist Gerald
Steinberg has claimed that non-governmental organizations (NGOs) take advantage of
the "halo effect" and are "given the status of impartial moral watchdogs" by governments
and the media. 

A brand's halo effect can even act as a shield against damage to their reputation from a
crisis. An event that a non-positively viewed brand would find detrimental to their
reputation among consumers would have less of an impact on a brand that consumers
view favorably. 

One widely known NGO, The Ronald McDonald House, openly celebrates the positive
outcomes they receive from the halo effect. The web page for the Ronald McDonald
House in Durham, North Carolina states that 95% of those asked were aware of Ronald
McDonald House Charities. This awareness is attributed to the halo effect because
employees, customers, and stakeholders are more likely to be involved in a charity that



employees, customers, and stakeholders are more likely to be involved in a charity that

they recognize and trust with a name and logo that are familiar. 

Gender differences 
Kaplan’s 1978 study yielded much of the same results as are seen in other studies
focusing on the halo effect—attractive individuals were rated high in qualities such as
creativity, intelligence, and sensitivity than unattractive individuals. However, in addition to
these results Kaplan found that women were influenced by the halo effect on
attractiveness only when presented with members of the opposite sex. When presented
with an attractive member of the same sex, women actually tended to rate the individual
lower on socially desirable qualities. Dermer and Thiel continue this line of research, going
on to demonstrate that jealousy of an attractive individual could be a major factor in
evaluation of that person. Their work shows this to be more prevalent among females
than males, with females describing physically attractive women as having socially
undesirable traits. 

Criticisms and limitations 
Some researchers allege that the halo effect is not as pervasive as once believed.
Kaplan’s 1978 study yielded much of the same results as are seen in other studies
focusing on the halo effect—attractive individuals were rated high in qualities such as
creativity, intelligence, and sensitivity than unattractive individuals. In addition these
results, Kaplan found that women were influenced by the halo effect on attractiveness
only when presented with members of the opposite sex. When presented with an
attractive member of the same sex, women actually tended to rate the individual lower on
socially desirable qualities. 

Murphy, Jako and Anhalt argue "Since 1980, there have been a large number of studies
dealing directly or indirectly with halo error in rating. Taken together, these studies
suggest that all seven of the characteristics that have defined halo error for much of its
history are problematic and that the assumptions that underlie some of them are
demonstrably wrong." Their work claims that the assumption that halo effects are always
detrimental is incorrect, going so far as to say that some halo effects in fact increase the
accuracy of the rating. Additionally, they discuss the idea of 'true halo' - the actual
correlation between, for example attractiveness and performance as an instructor, and
'illusory halo', which would be cognitive distortions, errors in observation and judgement,
and rating tendencies of the individual rater. They claim that any true differentiation
between true and illusory halos is impossible in a real-world setting, because the different
ratings are strongly influenced by the specific behaviors of the person observed by the
raters. 

A study done by Joseph Forgas helps explain how one's mood can affect the ease in which
you use the Halo Effect. When someone is in a good mood they are more likely to use the
Halo Effect, this was demonstrated by people choosing whether the picture of an elderly
man with a beard or a young women possessed more philosophical attributes. When
exposed to making a list of happy times in their life, the participant expressed a much
greater tendency to succumb to the Halo Effect. The implications of this is that in order to
be conscious of whether a person is using the Halo Effect or not must be done through a
consideration of their emotional state at the time of the judgment. 

See also 
Affect heuristic 
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Attribute substitution 
Confirmation bias 
List of cognitive biases 
Lookism 
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Illusion of asymmetric insight  

The illusion of  asymmetric insight  is a cognitive bias whereby people perceive their
knowledge of others to surpass other people's knowledge of themselves. This bias seems
to be due to the conviction that observed behaviors are more revealing of others than
self, while private thoughts and feelings are more revealing of the self. 

A study finds that people seem to believe that they know themselves better than their
peers know themselves and that their social group knows and understands other social
groups better than other social groups know them. For example: Person A knows Person
A better than Person B knows Person B or Person A. This bias may be sustained by a few
cognitive beliefs, including: 

The personal conviction that observed behaviors are more revealing of other
people than of the self, while private thoughts and feelings are more revealing of
the self. 
The more an individual perceives negative traits ascribed to someone else, the
more doubt individuals express about this person’s self-knowledge. But, this doubt
does not exist for our own self-knowledge. (For example: if Person A believes
Person B has some great character flaw, Person A will distrust Person B’s self-
knowledge, while sustaining that they do not hold that same flaw in self-knowledge.)

A group of studies, performed by Pronin, Kruger, Savitsky, & Ross (2001) points to several
different manifestations of the illusion of asymmetric insight: 

Study 1: Close friends' assessments of interpersonal knowledge: We know our close
friends better than they know us. We understand them better, too. 
Study 2: Roommates' assessments of interpersonal and intrapersonal knowledge:
We believe we know our roommates better than they know us. We know ourselves
better than our roommates know themselves. And, we think the discrepancy
between our self-knowledge and our roommate's knowledge of us is bigger than
the discrepancy between how well we know our roommates and how well they
know themselves. 
Study 3: Beliefs about the observability of one's own versus others' "true self": We
believe we are less knowable than our friends—i.e., it is easier to get to know our
friends than it is to get to know us. 
Study 4: Assessments of interpersonal knowledge after face-to-face interactions: In
interpersonal interactions, we believe we find out more about other people than
other people find out about us. 
Study 5: Perceived diagnosticity of our own versus others' responses to a
projective test: Projective tests are better able to be diagnostic about other
people, but not about ourselves. 

See also 
Illusion of transparency 
List of cognitive biases 
Naive realism 
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Illusion of external agency 

The illusion of  external agency is a set of attributional biases consisting of illusions
of influence, insight and benevolence, proposed by Daniel Gilbert, Timothy D. Wilson, Ryan
Brown and Elizabeth Pinel. 

In a series of experiments, experimenters induced participants to rationalize a choice or
experience (called the "optimizing" condition) after which they were more likely to make
certain attributions of an external agent, as follows: 

illusion of influence. Subjects who had been induced to rationalize liking for a
teammate were more likely to attribute this liking to the influence of "subliminal
messages" which experimenters claimed to have attempted to influence them to
the best outcome. In this experiment the experimenters were presumed to have
"insight" into the problem and "benevolence" towards participants. 
illusion of insight. Subjects listened to a song chosen for them by a "SmartRadio"
that they were told was benevolent and effective. Some subjects were informed of
and rated the song before listening, and these subjects rated the song more highly
and were more likely to continue using it, attributing their liking to the device's
"insight". 
illusion of benevolence. Subjects were given a gift; some rated it before receiving it
and some rated it afterwards. Those in the afterwards condition rated it more
highly ( endowment effect ). All participants were told that they were given the gift
by another (unseen) participant as the best gift for them based on a questionnaire;
those in the afterwards condition were more likely to believe that their liking was
due to the benevolence of the gift-giver. 

Gilbert et al. argued that "participants confused their own optimization of subjective
reality with an external agents' optimizing of objective reality. Simply speaking,
participants mistook 'the magic in here' for 'the magic out there.'" 
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Illusion of transparency 

The illusion of  transparency is a tendency for people to overestimate the degree to
which their personal mental state is known by others. Another manifestation of the illusion
of transparency (sometimes called the observer's illusion of transparency) is a tendency
for people to overestimate how well they understand others' personal mental states. This
cognitive bias is similar to the illusion of asymmetric insight. 

Experimental support 
Psychologist Elizabeth Newton created a simple test that she regarded as an illustration
of the phenomenon. She would tap out a well-known song, such as "Happy Birthday" or the
national anthem, with her finger and have the test subject guess the song. People usually
estimate that the song will be guessed correctly in about 50 percent of the tests, but only
3 percent pick the correct song. The tapper can hear every note and the lyrics in his or
her head; however, the observer, with no access to what the tapper is thinking, only hears
a rhythmic tapping. 

Public speaking and stage fright 
The illusion of transparency is commonly prominent in public speakers. It may be
increased by the spotlight effect. The speaker has an exaggerated sense of how obvious
his or her nervousness about a speech is to the audience. Studies have shown that when
the audience is surveyed, the speaker's emotions were not nearly so evident to the
crowd as the speaker perceived them to be. Initial anxiety in a public speaking situation
can cause stress that, because of the illusion of transparency, the speaker may feel is
evident to the listeners. This mistaken perception can cause the speaker to compensate,
which he or she then feels is even more obvious to the crowd, and the stress increases in
a feedback loop. Awareness of the limits of others' perceptions of one's mental state can
help break the cycle and reduce speech anxiety. 

Studies on public speaking and the illusion of transparency 
Kenneth Savitsky and Thomas Gilovich performed two experiments on public speaking
anxiety in relation to the illusion of transparency. The first focused on the speaker's
perception of his or her anxiety levels versus an observer's perception of the speaker's
anxiety levels. The results were as expected: the speaker judged himself or herself more
harshly than the observer did. 

In their second study, Savitsky and Gilovich focused on the connection between the illusion
of transparency and the exacerbation of speech anxiety. Participants in this study were
divided into three groups: control, reassured, and informed. All were given a topic and had
five minutes to prepare a speech in front of a crowd, after which they rated themselves
on anxiety, speech quality, and appearance, and observers also rated them on anxiety
levels and speech quality. The control group were given no other advance instructions. The
reassured and informed groups were both told in advance that it is normal to feel anxiety
about giving a speech. The reassured group were told that research indicates they should
not worry about this. The informed group were told about the illusion of transparency and
that research indicates that emotions are usually not as evident to others as people
believe they are. The informed group rated themselves higher in every respect and were
also rated higher by the observers. The informed group, understanding that the audience
would not be able to perceive their nervousness, had less stress and their speech tended
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would not be able to perceive their nervousness, had less stress and their speech tended

to be better. 

The bystander effect 
Thomas Gilovich, Kenneth Savitsky, and Victoria Husted Medvec believe that this
phenomenon is partially the reason for the bystander effect. They found that concern or
alarm were not as apparent to observers as the individual experiencing them thought,
and that people believed they would be able to read others' expressions better than they
actually could. 

When confronted with a potential emergency, people typically play it cool,
adopt a look of nonchalance, and monitor the reactions of others to
determine if a crisis is really at hand. No one wants to overreact, after all, if
it might not be a true emergency. However, because each individual holds
back, looks nonchalant, and monitors the reactions of others, sometimes
everyone concludes (perhaps erroneously) that the situation is not an
emergency and hence does not require intervention. 

—Thomas Gilovich, Kenneth Savitsky, and Victoria Husted Medvec, Journal of
Personal and Social Psychology, Vol. 75, No. 2 

See also 
List of cognitive biases 
Spotlight effect 
Bystander effect 
Poe's law 
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Illusory superiority 

Illusory superiority is a cognitive bias that causes people to overestimate their
positive qualities and abilities and to underestimate their negative qualities, relative to
others. This is evident in a variety of areas including intelligence, performance on tasks or
tests, and the possession of desirable characteristics or personality traits. It is one of
many positive illusions relating to the self, and is a phenomenon studied in social
psychology. 

Illusory superiority is often referred to as the above average effect . Other terms
include superiority bias, leniency error, sense of  relative superiority, the
primus inter pares effect , and the Lake Wobegon effect (named after Garrison
Keillor's fictional town where "all the children are above average"). The phrase "illusory
superiority" was first used by Van Yperen and Buunk in 1991. 

Effects in different situations 
Illusory superiority has been found in individuals' comparisons of themselves with others in
a wide variety of different aspects of life, including performance in academic
circumstances (such as class performance, exams and overall intelligence), in working
environments (for example in job performance), and in social settings (for example in
estimating one's popularity, or the extent to which one possesses desirable personality
traits, such as honesty or confidence), as well as everyday abilities requiring particular
skill. 

For illusory superiority to be demonstrated by social comparison, two logical hurdles have
to be overcome. One is the ambiguity of the word "average". It is logically possible for
nearly all of the set to be above the mean if the distribution of abilities is highly skewed.
For example, the mean number of legs per human being is slightly lower than two,
because of a small number of people have only one or no legs. Hence experiments usually
compare subjects to the median of the peer group, since by definition it is impossible for
a majority to exceed the median. 

A further problem in inferring inconsistency is that subjects might interpret the question in
different ways, so it is logically possible that a majority of them are, for example, more
generous than the rest of the group each on their own understanding of generosity. This
interpretation is confirmed by experiments which varied the amount of interpretive
freedom subjects were given. As subjects evaluate themselves on a specific, well-defined
attribute, illusory superiority remains. 

Cognitive ability 
IQ 

One of the main effects of illusory superiority in IQ is the Downing effect. This describes
the tendency of people with a below average IQ to overestimate their IQ, and of people
with an above average IQ to underestimate their IQ. The propensity to predictably
misjudge one's own IQ was first noted by C. L. Downing who conducted the first cross-
cultural studies on perceived 'intelligence'. His studies also evidenced that the ability to
accurately estimate others' IQ was proportional to one's own IQ. This means that the
lower the IQ of an individual, the less capable they are of appreciating and accurately
appraising others' IQ. Therefore individuals with a lower IQ are more likely to rate
themselves as having a higher IQ than those around them. Conversely, people with a



themselves as having a higher IQ than those around them. Conversely, people with a

higher IQ, while better at appraising others' IQ overall, are still likely to rate people of
similar IQ as themselves as having higher IQs. 

The disparity between actual IQ and perceived IQ has also been noted between genders
by British psychologist Adrian Furnham, in whose work there was a suggestion that, on
average, men are more likely to overestimate their intelligence by 5 points, while women
are more likely to underestimate their IQ by a similar margin. 

Memory 

Illusory superiority has been found in studies comparing memory self-report, such as
Schmidt, Berg & Deelman's research in older adults. This study involved participants aged
between 46 and 89 years of age comparing their own memory to that of peers of the
same age group, 25-year-olds and their own memory at age 25. This research showed
that participants exhibited illusory superiority when comparing themselves to both peers
and younger adults, however the researchers asserted that these judgements were only
slightly related to age. 

Cognitive tasks 

Main article: Dunning–Kruger effect 

In Kruger and Dunning's experiments participants were given specific tasks (such as
solving logic problems, analyzing grammar questions, and determining whether or not
jokes were funny), and were asked to evaluate their performance on these tasks relative
to the rest of the group, enabling a direct comparison of their actual and perceived
performance. 

Results were divided into four groups depending on actual performance and it was found
that all four groups evaluated their performance as above average, meaning that the
lowest-scoring group (the bottom 25%) showed a very large illusory superiority bias. The
researchers attributed this to the fact that the individuals who were worst at performing
the tasks were also worst at recognizing skill in those tasks. This was supported by the
fact that, given training, the worst subjects improved their estimate of their rank as well
as getting better at the tasks. 

The paper, titled "Unskilled and Unaware of It: How Difficulties in Recognizing One's Own
Incompetence Lead to Inflated Self-Assessments," won a 2000 Ig Nobel Prize. 

In 2003 Dunning and Joyce Ehrlinger, also of Cornell University, published a study that
detailed a shift in people's views of themselves influenced by external cues. Participants
in the study (Cornell University undergraduates) were given tests of their knowledge of
geography, some intended to positively affect their self-views, some intended to affect
them negatively. They were then asked to rate their performance, and those given the
positive tests reported significantly better performance than those given the negative. 

Daniel Ames and Lara Kammrath extended this work to sensitivity to others, and the
subjects' perception of how sensitive they were. Work by Burson Larrick and Joshua
Klayman has suggested that the effect is not so obvious and may be due to noise and
bias levels. 

Dunning, Kruger, and coauthors' latest paper on this subject comes to qualitatively similar
conclusions after making some attempt to test alternative explanations. 

Academic ability and job performance 
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In a survey of faculty at the University of Nebraska, 68% rated themselves in the top 25%
for teaching ability. 

In a similar survey, 87% of MBA students at Stanford University rated their academic
performance as above the median. 

Findings of illusory superiority in research have also explained phenomena such as the
large amount of stock market trading (as each trader thinks they are the best, and most
likely to succeed), and the number of lawsuits that go to trial (because, due to illusory
superiority, many lawyers have an inflated belief that they will win a case). 

Self, friends and peers 
One of the first studies that found the effect of illusory superiority was carried out in 1976
by the College Board in the USA. A survey was attached to the SAT exams (taken by
approximately one million students per year), asking the students to rate themselves
relative to the median of the sample (rather than the average peer) on a number of
vague positive characteristics. In ratings of leadership ability, 70% of the students put
themselves above the median. In ability to get on well with others, 85% put themselves
above the median, and 25% rated themselves in the top 1%. 

More recent research has found illusory superiority in a social context, with participants
comparing themselves to friends and other peers on positive characteristics (such as
punctuality and sensitivity) and negative characteristics (such as naivety or
inconsistency). This study found that participants rated themselves more favorably than
their friends, but rated their friends more favorably than other peers. These findings were,
however, affected by several moderating factors. 

Research by Perloff and Fetzer, Brown, and Tajfel and Turner also found similar effects of
participants rating friends higher than other peers. Tajfel and Turner attributed this to an
"ingroup bias" and suggested that this was motivated by the individual's desire for a
"positive social identity". 

Popularity 

In Zuckerman and Jost's study, participants were given detailed questionnaires about
their friendships and asked to assess their own popularity. By using social network
analysis, they were able to show that the participants generally had exaggerated
perceptions of their own popularity, particularly in comparison to their own friends. 

Relationship happiness 

Researchers have also found the effects of illusory superiority in studies into relationship
satisfaction. For example, one study found that participants perceived their own
relationships as better than others' relationships on average, but thought that the
majority of people were happy with their relationships. Also, this study found evidence
that the higher the participants rated their own relationship happiness, the more superior
they believed their relationship was. The illusory superiority exhibited by the participants
in this study also served to increase their own relationship satisfaction, as it was found
that – in men especially – satisfaction was particularly related to the perception that one's
own relationship was superior as well as to the assumption that few others were unhappy
with their relationship, whereas women's satisfaction was particularly related to the
assumption that most others were happy with their relationship. One study found that
participants became defensive when their spouse/partner were perceived by others to be
more successful in any aspect of their life, and had the tendency to exaggerate their



more successful in any aspect of their life, and had the tendency to exaggerate their

success and understate their spouse/partners success. 

Health 
Illusory superiority effects have been found in a self-report study of health behaviors
(Hoorens & Harris, 1998). The study involved asking participants to estimate how often
they, and their peers, carried out healthy and unhealthy behaviors. Participants reported
that they carried out healthy behaviors more often than the average peer, and unhealthy
behaviors less often, as would be expected given the effect of illusory superiority. These
findings were for both past self-report of behaviors and expected future behaviors. 

Driving ability 
Svenson (1981) surveyed 161 students in Sweden and the United States, asking them to
compare their driving safety and skill to the other people in the experiment. For driving
skill, 93% of the US sample and 69% of the Swedish sample put themselves in the top
50% (above the median). For safety, 88% of the US group and 77% of the Swedish
sample put themselves in the top 50%. 

McCormick, Walkey and Green (1986) found similar results in their study, asking 178
participants to evaluate their position on eight different dimensions relating to driving skill
(examples include the "dangerous-safe" dimension and the "considerate-inconsiderate"
dimension). Only a small minority rated themselves as below average (the midpoint of the
dimension scale) at any point, and when all eight dimensions were considered together it
was found that almost 80% of participants had evaluated themselves as being above the
average driver. 

A survey by Princeton Survey Research Associates showed that 24% of drivers believe
they are an above average below average driver while using phone for things like texting
or email compared to other drivers who are using their phones for things like texting or
email, while 44% considered themselves average, and 18% below average. 

Immunity to bias 
Main article: Bias blind spot 

Subjects describe themselves in positive terms compared to other people, and this
includes describing themselves as less susceptible to bias than other people. This effect
is called the bias blind spot and has been demonstrated independently. 

Cultural differences 
A vast majority of the literature on illusory superiority originates from studies on
participants in the United States. However, research that only investigates the effects in
one specific population is severely limited as this may not be a true representation of
human psychology as a whole. As a result, more recent research has focused on
investigating quantities and qualities of self-esteem around the globe. The findings of such
studies suggest that illusory superiority varies between cultures. 

Self-esteem 
Main article: Self-esteem 
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While a great deal of evidence suggests that we compare ourselves favorably to others
on a wide variety of traits, the links to self-esteem are uncertain. The theory that those
with high self-esteem maintain this high level by rating themselves over and above others
does carry some evidence behind it; it has been reported that non-depressed subjects
rate their control over positive outcomes higher than that of a peer; despite an identical
level in performance between the two individuals. 

Furthermore, it has been found that non-depressed students will also actively rate peers
below themselves, as opposed to rating themselves higher; students were able to recall
a great deal more negative personality traits about others than about themselves. 

It should be noted though, that in these studies there was no distinction made between
people with legitimate and illegitimate high self-esteem, as other studies have found that
absence of positive illusions may coexist with high self-esteem and that self-determined
individuals with personality oriented towards growth and learning are less prone to these
illusions. Thus it may be likely that while illusory superiority is associated with illegitimate
high self-esteem, people with legitimate high self-esteem don't exhibit it. 

Relation to mental health 
Main article: Depressive realism 

Psychology has traditionally assumed that generally accurate self-perceptions are
essential to good mental health. This was challenged by a 1988 paper by Taylor and
Brown, who argued that mentally healthy individuals typically manifest three cognitive
illusions, namely illusory superiority, illusion of control and optimism bias. This idea rapidly
became very influential, with some authorities concluding that it would be therapeutic to
deliberately induce these biases. Since then, further research has both undermined that
conclusion and offered new evidence associating illusory superiority with negative effects
on the individual. 

One line of argument was that in the Taylor and Brown paper, the classification of people
as mentally healthy or unhealthy was based on self-reports rather than objective criteria.
Hence it was not surprising that people prone to self-enhancement would exaggerate
how well-adjusted they are. One study claimed that "mentally normal" groups were
contaminated by defensive deniers who are the most subject to positive illusions. A
longitudinal study found that self-enhancement biases were associated with poor social
skills and psychological maladjustment. In a separate experiment where videotaped
conversations between men and women were rated by independent observers, self-
enhancing individuals were more likely to show socially problematic behaviors such as
hostility or irritability. A 2007 study found that self-enhancement biases were associated
with psychological benefits (such as subjective well-being) but also inter- and intra-
personal costs (such as anti-social behavior). 

Neuroimaging 
The degree to which people view themselves as more desirable than the average person
links to reduced activation in their orbitofrontal cortex and dorsal anterior cingulate
cortex. This is suggested to link to the role of these areas in processing "cognitive
control". 

Explanations 
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Noisy mental information processing 
A recent Psychological Bulletin suggests that illusory superiority (as well as other biases)
can be explained by a simple information-theoretic generative mechanism that assumes a
noisy conversion of objective evidence (observation) into subjective estimates
(judgment). The study suggests that the underlying cognitive mechanism is essentially
similar to the noisy mixing of memories that can cause the conservatism bias or
overconfidence: after our own performance, we readjust our estimates of our own
performance more than we readjust our estimates of others’ performances. This implies
that our estimates of the scores of others are even more conservative (more influenced
by the previous expectation) than our estimates of our own performance (more influenced
by the new evidence received after giving the test). The difference in the conservative
bias of both estimates (conservative estimate of our own performance, and even more
conservative estimate of the performance of others) is enough to create illusory
superiority. Since mental noise is a sufficient explanation that is much simpler and
straightforward than any other explanation involving heuristics, behavior, or social
interaction,Occam's razor would argue in its favor as the underlying generative
mechanism (it is the hypotheses which makes the fewest assumptions). 

Selective recruitment 
This is the idea that when making a comparison with a peer an individual will select their
own strengths and the other's weaknesses in order that they appear better on the whole.
This theory was first tested by Weinstein (1980); however, this was in an experiment
relating to optimistic bias, rather than the better-than-average effect. The study involved
participants rating certain behaviors as likely to increase or decrease the chance of a
series of life events happening to them. It was found that individuals showed less
optimistic bias when they were allowed to see others' answers. 

Perloff and Fetzer (1986) suggested that when comparing themselves to an average
peer on a particular ability or characteristic an individual would choose a comparison
target (the peer being compared) that scored less well on that ability or characteristic, in
order that the individual would appear to be better than average. To test this theory
Perloff and Fetzer asked participants to compare themselves to specific comparison
targets (a close friend), and found that illusory superiority decreased when specific
targets were given, rather than vague constructs such as the "average peer". However
these results are not completely reliable and could be affected by the fact that individuals
like their close friends more than an "average peer" and may as a result rate their friend
as being higher than average, therefore the friend would not be an objective comparison
target. 

Egocentrism 
Main article: Egocentrism 

The second explanation for how the better-than-average effect works is egocentrism. This
is the idea that an individual places greater importance and significance on their own
abilities, characteristics and behaviors than those of others. Egocentrism is therefore a
less overtly self-serving bias. According to egocentrism, individuals will overestimate
themselves in relation to others because they believe that they have an advantage that
others do not have, as an individual considering their own performance and another's
performance will consider their performance to be better, even when they are in fact
equal. Kruger (1999) found support for the egocentrism explanation in his research
involving participant ratings of their ability on easy and difficult tasks. It was found that

en.wikipedia.org-_w_index.php-a2f97c83072d6846a0f8206cea02415b.xhtml


involving participant ratings of their ability on easy and difficult tasks. It was found that

individuals were consistent in their ratings of themselves as above the median in the
tasks classified as "easy" and below the median in the tasks classified as "difficult",
regardless of their actual ability. In this experiment the better-than-average effect was
observed when it was suggested to participants that they would be successful, but also a
worse-than-average effect was found when it was suggested that participants would be
unsuccessful. 

Focalism 
Main article: Focalism 

The third explanation for the better-than-average effect is focalism, the idea that greater
significance is placed on the object that is the focus of attention. Most studies of the
better-than-average effect place greater focus on the self when asking participants to
make comparisons (the question will often be phrased with the self being presented
before the comparison target – e.g. "compare yourself to the average person...").
According to focalism this means that the individual will place greater significance on their
own ability or characteristic than that of the comparison target. This also means that in
theory if, in an experiment on the better-than-average effect, the questions were phrased
so that the self and other were switched (e.g. "compare the average peer to yourself")
the better-than-average effect should be lessened. 

Research into focalism has focused primarily on optimistic bias rather than the better-
than-average effect. However, two studies found a decreased effect of optimistic bias
when participants were asked to compare an average peer to themselves, rather than
themselves to an average peer. 

Windschitl, Kruger & Simms (2003) have conducted research into focalism, focusing
specifically on the better-than-average effect, and found that asking participants to
estimate their ability and likelihood of success in a task produced results of decreased
estimations when they were asked about others' chances of success rather than their
own. 

"Self versus aggregate" comparisons 
This idea, put forward by Giladi and Klar, suggests that when making comparisons any
single member of a group will tend to evaluate themselves to rank above that group's
statistical mean performance level or the median performance level of its members – for
example, if an individual is asked to assess his or her own skill at driving compared to the
rest of the group, he or she is likely to rate him/herself as an above-average driver.
Furthermore, the majority of the group is likely to rate themselves as above-average.
Research has found this effect in many different areas of human performance and has
even generalized it beyond individuals' attempts to draw comparisons involving
themselves. Findings of this research therefore suggest that rather than individuals
evaluating themselves as above average in a self-serving manner, the better-than-
average effect is actually due to a general tendency to evaluate any single person or
object as better than average. 

Better-than-average heuristic 
Alicke and Govorun proposed the idea that, rather than individuals consciously reviewing
and thinking about their own abilities, behaviors and characteristics and comparing them
to those of others, it is likely that people instead have what they describe as an
"automatic tendency to assimilate positively-evaluated social objects toward ideal trait
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"automatic tendency to assimilate positively-evaluated social objects toward ideal trait

conceptions". For example, if an individual evaluated themselves as honest, they would be
likely to then exaggerate their characteristic towards their perceived ideal position on a
scale of honesty. Importantly, Alicke has noted that this ideal position is not always the
top of the scale, for example, in the case of honesty, someone who is always brutally
honest may be regarded as rude. Instead, the ideal is a balance perceived differently by
different individuals. 

Non-social explanations 
The better-than-average effect may not have wholly social origins: judgements about
inanimate objects suffer similar distortions. 

Moderating factors 
While illusory superiority has been found to be somewhat self-serving, this does not mean
that it will predictably occur: it is not constant. Instead the strength of the effect is
moderated by many factors, the main examples of which have been summarized by Alicke
and Govorun (2005). 

Interpretability/ambiguity of trait 
This is a phenomenon that Alicke and Govorun have described as "the nature of the
judgement dimension" and refers to how subjective (abstract) or objective (concrete) the
ability or characteristic being evaluated is. Research by Sedikides & Strube (1997) has
found that people are more self-serving (the effect of illusory superiority is stronger) when
the event in question is more open to interpretation, for example social constructs such
as popularity and attractiveness are more interpretable than characteristics such as
intelligence and physical ability. This has been partly attributed also to the need for a
believable self-view. 

The idea that ambiguity moderates illusory superiority has empirical research support
from a study involving two conditions: in one, participants were given criteria for
assessing a trait as ambiguous or unambiguous, and in the other participants were free to
assess the traits according to their own criteria. It was found that the effect of illusory
superiority was greater in the condition where participants were free to assess the traits.

The effects of illusory superiority have also been found to be strongest when people rate
themselves on abilities at which they are totally incompetent. These subjects have the
greatest disparity between their actual performance (at the low end of the distribution)
and their self-rating (placing themselves above average). This Dunning–Kruger effect is
interpreted as a lack of metacognitive ability to recognize their own incompetence. 

Method of comparison 
The method used in research into illusory superiority has been found to have an
implication on the strength of the effect found. Most studies into illusory superiority involve
a comparison between an individual and an average peer, of which there are two
methods: direct comparison and indirect comparison. A direct comparison – which is more
commonly used – involves the participant rating themselves and the average peer on the
same scale, from "below average" to "above average" and results in participants being
far more self-serving. Researchers have suggested that this occurs due to the closer
comparison between the individual and the average peer, however use of this method
means that it is impossible to know whether a participant has overestimated themselves,
underestimated the average peer, or both. 
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The indirect method of comparison involves participants rating themselves and the
average peer on separate scales and the illusory superiority effect is found by taking the
average peer score away from the individual's score (with a higher score indicating a
greater effect). While the indirect comparison method is used less often it is more
informative in terms of whether participants have overestimated themselves or
underestimated the average peer, and can therefore provide more information about the
nature of illusory superiority. 

Comparison target 
The nature of the comparison target is one of the most fundamental moderating factors
of the effect of illusory superiority, and there are two main issues relating to the
comparison target that need to be considered. 

First, research into illusory superiority is distinct in terms of the comparison target
because an individual compares themselves with a hypothetical average peer rather than
a tangible person. Alicke et al. (1995) found that the effect of illusory superiority was still
present but was significantly reduced when participants compared themselves with real
people (also participants in the experiment, who were seated in the same room), as
opposed to when participants compared themselves with an average peer. This suggests
that research into illusory superiority may itself be biasing results and finding a greater
effect than would actually occur in real life. 

Further research into the differences between comparison targets involved four conditions
where participants were at varying proximity to an interview with the comparison target:
watching live in the same room; watching on tape; reading a written transcript; or making
self-other comparisons with an average peer. It was found that when the participant was
further removed from the interview situation (in the tape observation and transcript
conditions) the effect of illusory superiority was found to be greater. Researchers
asserted that these findings suggest that the effect of illusory superiority is reduced by
two main factors, individuation of the target and live contact with the target. 

Second, Alicke et al.'s (1995) studies investigated whether the negative connotations to
the word "average" may have an effect on the extent to which individuals exhibit illusory
superiority, namely whether the use of the word "average" increases illusory superiority.
Participants were asked to evaluate themselves, the average peer and a person whom
they had sat next to in the previous experiment, on various dimensions. It was found that
they placed themselves highest, followed by the real person, followed by the average
peer, however the average peer was consistently placed above the mean point on the
scale, suggesting that the word "average" did not have a negative effect on the
participant's view of the average peer. 

Controllability 
An important moderating factor of the effect of illusory superiority is the extent to which
an individual believes they are able to control and change their position on the dimension
concerned. According to Alicke & Govorun positive characteristics that an individual
believes are within their control are more self-serving, and negative characteristics that
are seen as uncontrollable are less detrimental to self-enhancement. This theory was
supported by Alicke's (1985) research, which found that individuals rated themselves as
higher than an average peer on positive controllable traits and lower than an average
peer on negative uncontrollable traits. The idea, suggested by these findings, that
individuals believe that they are responsible for their success and some other factor is
responsible for their failure is known as the self-serving bias. 
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Individual differences of judge 
Personality characteristics vary widely between people and have been found to moderate
the effects of illusory superiority, one of the main examples of this is self-esteem. Brown
(1986) found that in self-evaluations of positive characteristics participants with higher
self-esteem showed greater illusory superiority bias than participants with lower self-
esteem. Similar findings come from a study by Suls, Lemos & Stewart (2002), but in
addition they found that participants pre-classified as having high self-esteem interpreted
ambiguous traits in a self-serving way, whereas participants who were pre-classified as
having low self-esteem did not do this. 

Worse-than-average effect 
Main article: Worse-than-average effect 

In contrast to what is commonly believed, research has found that better-than-average
effects are not universal. In fact, much recent research has found the opposite effect in
many, especially more difficult, tasks. 

See also 
Anosognosia 
Crank (person) 
Dunning–Kruger effect 
Fundamental attribution error 
Impostor syndrome 
Introspection illusion 
List of cognitive biases 
Looking glass self 

Narcissism 
Pollyanna principle 
Self-efficacy 
Self-improvement 
Self-monitoring 
Superiority complex 
Valence effect 
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In-group favoritism  

In-group favoritism, sometimes known as in-group–out-group bias, in-group
bias, or intergroup bias, refers to a pattern of favoring members of one’s in-group
over out-group members. This can be expressed in evaluation of others, allocation of
resources, and many other ways. For example, it has been shown that people will seek to
make more internal (dispositional) attributions for events that reflect positively on groups
they belong to and more external (situational) attributions for events that reflect
negatively on their groups. 

This interaction has been researched by many psychologists and linked to many theories
related to group conflict and prejudice. The phenomenon is primarily viewed from a social
psychology standpoint. Two prominent theoretical approaches to the phenomenon of in-
group favoritism are realistic conflict theory and social identity theory. Realistic conflict
theory proposes that intergroup competition, and sometimes intergroup conflict, arises
when two groups have opposing claims to scarce resources. In contrast, social identity
theory posits a psychological drive for positively distinct social identities as the general
root cause of in-group favoring behavior. 

Origins of the research tradition 
In 1906, the sociologist William Sumner posited that humans are a species that join
together in groups by their very nature. However, he also maintained that humans had an
innate tendency to favor their own group over others, proclaiming how "each group
nourishes its own pride and vanity, boasts itself superior, exists in its own divinities, and
looks with contempt on outsiders" (p. 13). This is seen on the group level with ingroup-
outgroup bias. When experienced in larger groups such as tribes, ethnic groups, or
nations, it is referred to as ethnocentrism. 

Explanations 
Competition 
Realistic conflict theory (or realistic group conflict) posits that competition between
groups for resources is the cause of in-group bias and the corresponding negative
treatment of members of the out-group. Muzafer Sherif's Robbers Cave Experiment is the
most widely known demonstration of Realistic Conflict Theory. In this experiment, 22
eleven year-old boys with similar backgrounds were studied in a mock summer camp
situation. The boys were divided into two equal groups and encouraged to bond, and then
the researchers introduced a series of competitive activities in which the groups were
pitted against one another. Hostility and out-group negativity ensued. Researchers then
attempted to reverse the hostility by engaging the boys in situations of mutual
interdependence, an effort which eventually resulted in relative harmony between the two
groups. This study demonstrated that regardless of two groups’ similarity, group
members will behave viciously toward the out-group when competing for limited
resources. 

Self-esteem 
It is argued that one of the key determinants of group biases is the need to improve self-
esteem. That is individuals will find a reason, no matter how insignificant, to prove to
themselves why their group is superior. This phenomenon was pioneered and studied



themselves why their group is superior. This phenomenon was pioneered and studied

most extensively by Henri Tajfel, a British social psychologist who looked at the
psychological root of in-group/out-group bias. To study this in the lab, Tajfel and
colleagues created what are now known as minimal groups (see minimal group paradigm)
which occur when “complete strangers are formed into groups using the most trivial
criteria imaginable”. In Tajfel’s studies, participants were split into groups by flipping a
coin, and each group then was told to appreciate a certain style of painting none of the
participants were familiar with when the experiment began. What Tajfel and his colleagues
discovered was regardless of the fact that a) participants did not know each other, b)
their groups were completely meaningless and c) none of the participants had any
inclination as to which “style” they like better, almost always across the board
participants “liked the members of their own group better and they rated the members of
their in-group as more likely to have pleasant personalities”. By having a more positive
impression of individuals in the in-group, individuals are able to boost their own self-
esteem as members of that group. 

Robert Cialdini and his research team looked at the number of university T-shirts being
worn on college campuses following either a win or loss at the football game. Not
surprisingly, the Monday after a win there were more T-shirts being worn, on average, than
following a loss. 

In another set of studies done in the 1980s by Jennifer Crocker and colleagues, self-
esteem was studied using minimal group processes in which it was shown that individuals
with high self-esteem who suffer a threat to the self-concept exhibit greater ingroup
biases than people with low self-esteem who suffer a threat to the self-concept. While
some studies have supported this notion of a negative correlation between self-esteem
and in-group bias, other researchers have found that individuals with low self-esteem
have a higher prejudice to both in-group and out-group members. Some studies have
even showed that high-self-esteem groups showed a greater prejudice than did lower
self-esteem groups. This research may suggest that there is an alternative explanation
and additional reasoning as to the relationship between self-esteem and in-group/out-
group biases. Alternatively, it is possible that researchers have used the wrong sort of
self-esteem measures to test the link between self-esteem and in-group bias (global
personal self-esteem rather than specific social self-esteem). 

Versus out-group negativity 
Main article: Group conflict 

Social psychologists have long made the distinction between ingroup favouritism and
outgroup negativity, where outgroup negativity is the act of punishing or placing burdens
upon the outgroup. Indeed, a significant body of research exists that attempts to identify
the relationship between ingroup favouritism and outgroup negativity, as well as
conditions that will lead to outgroup negativity. For example, Struch and Schwartz found
support for the predictions of belief congruence theory. The belief congruence theory
concerns itself with the degree of similarity in beliefs, attitudes, and values perceived to
exist between individuals. This theory also states that dissimilarity increases negative
orientations towards others. When applied to racial discrimination, the belief congruence
theory explains that it’s the perceived dissimilarity of beliefs that has more of an impact
on racial discrimination than race itself. 

See also 
Collective narcissism 



Cronyism 
Linguistic intergroup bias 
Marginalization 
Nepotism 
Out-group homogeneity 
Priming 
Protectionism 
Racism 
Terror management theory 
Common ingroup identity 
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Moral luck 

Moral luck describes circumstances whereby a moral agent is assigned moral blame or
praise for an action or its consequences even though it is clear that said agent did not
have full control over either the action or its consequences. This term, introduced by
Bernard Williams, has been developed, along with its significance to a coherent moral
theory, by Williams and Thomas Nagel in their respective essays on the subject. 

Responsibility and voluntarism 
Broadly speaking, human beings tend to correlate, at least intuitively, responsibility and
voluntary action. Thus, the most blame is assigned to persons for their actions and the
consequences they entail when we have good cause to believe that both: 

the action was performed voluntarily and without outside coercion 
the agent understood the full range of the consequences of his decisions and
actions, as could have reasonably been foreseen either at or prior to the time that
the action was performed. 

Conversely, there is a tendency to be much more sympathetic to those who satisfy any of
the following conditions: 

the agent was coerced to perform the action 
the agent performed the action through accident and without any fault or
negligence of his own 
the agent did not know, and had no way of knowing, at the time, the consequences
that his actions would bring. 

Parenthetically, the above criteria do not correlate exactly with moral praise – while it
may be true that one can, and should assign a good deal of moral praise to those who
had performed a good action, or an action entailing good consequences, completely on
his own volition and uncoerced, it is debatable that the same distinction holds for
involuntary actions that happened to turn out well or happened to produce good
outcomes. 

This correlation between responsibility and voluntary action is acceptable to most people
on an intuitive level; indeed, this correlation is echoed in American and European law: for
this reason, for example, manslaughter, or killing in self-defense carries a significantly
different type of legal punishment (i.e., formalized moral blame) than premeditated
murder. 

The Problem of Moral Luck 
Given the notion of equating moral responsibility with voluntary action, however, moral
luck becomes a problem. This problem is perhaps best illustrated by an example that
many moral luck philosophers employ – that of a traffic accident. 

There are two people driving cars, Driver A, and Driver B. They are alike in every way.
Driver A is driving down a road, and, in a moment of inattention, runs a red light as a child
is crossing the street. Driver A slams the brakes, swerves, in short, does everything to try
to avoid hitting the child – alas, he hits and kills the child. Driver B, in the meantime, also
runs a red light, but since no one is crossing, he gets a traffic ticket, but nothing more. 



If a bystander were asked to morally evaluate Drivers A and B, there is very good reason
to expect him or her to say that Driver A is due more moral blame than Driver B. After all,
his course of action resulted in a death, whereas the course of action taken by Driver B
was quite uneventful. However, there are absolutely no differences in the controllable
actions performed by Drivers A and B. The only disparity is that in the case of Driver A, an
external uncontrollable event occurred, whereas it did not in the case of Driver B. The
external uncontrollable event, of course, is the child crossing the street. In other words,
there is no difference at all in what the two of them could have done – however, one
seems clearly more to blame than the other. How does this occur? 

This is the problem of moral luck. If it is given that moral responsibility should only be
relevant when the agent voluntarily performed or failed to perform some action, Drivers A
and B should be blamed equally, or praised equally, as may be the case. At the same
time, this is at least intuitively problematic, as – whatever the external circumstances are
– one situation resulted in an unfortunate death, and the other did not. 

Four Types of Moral Luck 
Thomas Nagel identified four kinds of moral luck in his essay. The kind most relevant to the
above example is "resultant moral luck". 

Resultant Moral Luck (Consequential) 
Resultant moral luck concerns the consequences of actions and situations. In the above
example, both drivers were affected by resultant moral luck in that a particular set of
circumstances turned out in two different ways: in one situation, a pedestrian appeared
on the road; in the other, he or she did not. 

Circumstantial Moral Luck 
Circumstantial moral luck concerns the surroundings of the moral agent. The best-known
example is provided in Nagel's essay. Consider Nazi followers and supporters in Hitler's
Germany. They were and are worthy of moral blame either for committing morally
reprehensible deeds or for allowing them to occur without making efforts to oppose them.
But, if in 1929, those people were moved to some other country, away from the coming
hostilities by their employers, it is quite possible that they would have led very different
lives, and we could not assign the same amount of moral blame to them. It is down, then,
to the luck of the circumstances in which they find themselves. 

Constitutive Moral Luck 
Constitutive moral luck concerns the personal character of a moral agent. There can be
little argument that education, upbringing, genes and other largely uncontrollable
influences shape personality to some extent. Furthermore, one's personality dictates
one's actions to some extent. Moral blame is assigned to an individual for being
extremely selfish, even though that selfishness is almost certainly due in part to external
environmental effects. 

Causal Moral Luck 
Causal moral luck, which equates largely with the problem of free will, is the least-detailed
of the varieties that Thomas Nagel describes. The general definition is that actions are
determined by external events and are thus consequences of events over which the



determined by external events and are thus consequences of events over which the

person taking the action has no control. Since people are restricted in their choice of
actions by the events that precede them, they should not be held accountable or
responsible for such actions. 

Thomas Nagel has been criticized for including causal moral luck as a separate category,
since it appears largely redundant. It does not cover any cases that are not already
included in constitutive and circumstantial luck, and seems to exist only for the purpose of
bringing up the problem of free will. 

Alternatives 
Some philosophers, such as Susan Wolf, have tried to come up with "happy mediums" that
strike a balance between rejecting moral luck outright and accepting it wholesale. Wolf
introduced the notions of rationalist and irrationalist positions as part of such a
reconciliation. 

The rationalist position, stated simply, is that equal fault deserves equal blame. For
example, given two drivers, both of whom failed to check their brakes before driving, one
of them runs over a pedestrian as a consequence while the other does not. The rationalist
would say that since both of the drivers were equally at fault in failing to check their
brakes, it should make no difference that one of them was lucky in not hitting a pedestrian
while the other was unlucky – moral fault is independent of consequence. Since the fault
here is equal, the agents should respond equally. 

The consequentialist position argues that equal fault need not deserve equal blame, as
blame should depend on the consequences. By this logic, the lucky driver certainly does
not deserve as much blame as the unlucky driver, even though their faults were identical. 

Wolf combines these two approaches in trying to reconcile the tensions associated with
moral luck by introducing the concept of a virtuous agent. A virtuous agent should accept
that he has a special connection with the consequences of his actions, including equal-
fault cases (such as the lucky/unlucky drivers above), and even in no-fault cases. This
argument essentially retains the rationalist claim that equal fault is equally deserving of
blame while also retaining the consequentialist claim that different outcomes should result
in moral agents feeling and acting differently. 

It is important to underline the distinction between internal and external moral blame or
praise. Wolf believes that the outsiders should blame the lucky and unlucky drivers equally
despite their intuition that the two of them should not feel equally bad (i.e., the unlucky
driver that ran over a pedestrian should feel worse). However, the unlucky driver himself
should voluntarily accept the notion of the special connection between his actions and the
unfortunate consequences, and assign more blame to himself than the lucky driver should.

See also 
Thomas Nagel 
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Susan Wolf 
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List of cognitive biases 
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Naïve cynicism  

Naive cynicism is a cognitive bias that occurs when people expect more egocentric
bias in others than actually is the case. The term was proposed by Justin Kruger and
Thomas Gilovich. 

In one series of experiments, groups including married couples, video game players, darts
players and debaters were asked how often they were responsible for good or bad
events relative to a partner. Participants evenly apportioned themselves for both good
and bad events, but expected their partner to claim more responsibility for good events
than bad events (egocentric bias) than they actually did. 

In addition to these contexts, naïve cynicism may play a major role in non-psychology
related fields, such as governmental policy. It is hypothesized that such cynicism fosters a
distrust of other political parties and entities. For example, naïve cynicism is thought to be
a contributing factor to the existence of Abu Ghraib, Guantanamo Bay, Bagram Air Base,
and other detention centers. Additionally, naïve cynicism may have been a contributing
factor to the American rejection of Russian disarmament during the Cold War. 

Naïve cynicism may also be closely related to the fundamental attribution error, the
tendency to overestimate the effect of disposition or personality and underestimate the
effect of the situation in explaining social behavior. 

Naïve cynicism may complement naïve realism and the bias blind spot. 
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Out-group homogeneity 

The out-group homogeneity effect  is one's perception of out-group members as
more similar to one another than are in-group members, e.g. "they are alike; we are
diverse". The term "outgroup homogeneity effect", or "relative outgroup homogeneity" has
been explicitly contrasted with "outgroup homogeneity" in general, the latter referring to
perceived outgroup variability unrelated to perceptions of the ingroup. 

The out-group homogeneity effect is part of a broader field of research that examines
perceived group variability. This area includes in-group homogeneity effects as well as
out-group homogeneity effects, and it also deals with perceived group variability effects
that are not linked to in-group/out-group membership, such as effects that are related to
the power, status, and size of groups. 

The out-group homogeneity effect has been found using a wide variety of different social
groups, from political and racial groups to age and gender groups. 

The implications of this effect on stereotyping have been noted. Perceivers tend to have
impressions about the diversity or variability of group members around those central
tendencies or typical attributes of those group members. Thus, outgroup stereotypicality
judgments are overestimated, supporting the view that out-group stereotypes are
overgeneralizations. 

The outgroup homogeneity effect is sometimes referred to as "outgroup homogeneity
bias". Such nomenclature hints at a broader meta-theoretical debate that is present in
the field of social psychology. This debate centres on the validity of heightened
perceptions of ingroup and outgroup homogeneity, where some researchers view the
homogeneity effect as an example of cognitive bias and error, while other researchers
view the effect as an example of normal and often adaptive social perception. 

Empirical support 
Another example of this phenomenon comes from a study where researchers asked 90
sorority members to judge the degree of within-group similarity for their own and 2 other
groups. It was found that every participant judged their own sorority members to be more
dissimilar than the members of the other groups. 

Racial investigation 
Main article: Cross-race effect 

In an experiment, researchers revealed that people of other races do seem to look more
alike than members of one's own race. When white students were shown faces of a few
white and a few black individuals, they later more accurately recognized white faces they
had seen and often falsely recognized black faces not seen before. The opposite results
were found when subjects consisted of black individuals. 

Explanations 
This bias was found to be unrelated to the number of group and non-group members
individuals knew. One might think that people thought members of their own groups were
more varied and different simply because they knew them better and thus have more
information about ingroups, but this is actually not the case. The out-group homogeneity
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information about ingroups, but this is actually not the case. The out-group homogeneity

bias was found between groups such as "men" and "women" who obviously interact
frequently 

Elsewhere, this difference is attributed to differences in how people store or process in-
group versus out-group information. However, this concept has been challenged due to
some cases in which in-groups view themselves as homogeneous. Researchers have
postulated that such an effect is present when viewing a group as homogeneous helps to
promote in-group solidarity. Experiments on the topic found that in-group homogeneity is
displayed when people who highly identify with a group are presented with stereotypical
information about that group. 

A self-categorization theory account 
Self-categorization theory attributes the outgroup homogeneity effect to the differing
contexts that are present when perceiving outgroups and ingroups. For outgroups, a
perceiver will experience an intergroup context and therefore attend to differences
between the two groups. Consequently, less attention is paid to differences between
outgroup members and this leads to perceptions of outgroup homogeneity. When
perceiving ingroup members a perceiver may experience either an intergroup context or
an intragroup context. In an intergroup context the ingroup would also be predicted to be
seen as comparatively homogeneous as the perceiver attends to the differences
between “us” and “them” (in other words, depersonalization occurs). However, in an
intragroup context the perceiver may be motivated to attend to differences with the
group (between “me” and “others in the group”) leading to perceptions of comparative
ingroup heterogeneity. As perceivers are less often motivated to perform intra-group
outgroup comparison, this leads to an overall outgroup homogeneity effect. 

The self-categorization theory account is supported by evidence showing that in an
intergroup context both the ingroup and outgroup will be perceived as more homogenous,
while when judged in isolation the ingroup will be perceived as comparatively
heterogeneous. The self-categorization theory account eliminates the need to posit
differing processing mechanisms for ingroups and outroups, as well as accounting for
findings of outgroup homogeneity in the minimal group paradigm. 

A social identity theory account 
Another body of research looked at ingroup and outgroup homogeneity from the
perspective of social identity theory. While complementary to the self-categorization
theory account, this body of research was concerned more with specific homogeneity
effects associated with the motivations of perceivers. They derived from social identity
theory the prediction that comparative ingroup homogeneity will at times arise due to
demands to establish a positive and distinct social identity. For example, members of
minority groups would be particularly likely to accentuate intragroup solidity through the
emphasis of ingroup homogeneity. This is because minority group members, due to their
minority status, are likely to experience threat to their self-esteem. This was empirically
supported. 

Within the same tradition it was also hypothesised that an ingroup homogeneity effect
would emerge on ingroup defining dimensions for both minority and majority group
members. This too was empirically supported. Recent research also has reaffirmed that
this effect of in-group homogeneity on in-group defining dimensions and out-group
homogeneity on out-group defining dimensions may occur because people use their
ratings of perceived group variability to express the extent to which social groups
possess specific characteristics. Like the self-categorization theory account, this recent



possess specific characteristics. Like the self-categorization theory account, this recent

research also suggests that the effect may occur independent of the motivational
concerns described in social identity theory. 

See also 
Common ingroup identity 
Cross-race effect 
Discrimination 
Group attribution error 

Group-serving bias 
List of biases in judgment and decision making 
Trait ascription bias 
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Projection bias 

Projection bias is a problem in human thinking where one thinks that others have the
same priority, attitude or belief that he or she harbours even when this is unlikely. This
concept is not to be confused with psychological projection where one thinks that others
have a mental state that he is unaware of having himself. 

A common example of projection bias is predicting that one's own views will stay the
same with time though in many domains this is statistically unlikely. 



Self-serving bias 

A self -serving bias is any cognitive or perceptual process that is distorted by the need
to maintain and enhance self esteem. When individuals reject the validity of negative
feedback, focus on their strengths and achievements but overlook their faults and failures,
or take more responsibility for their group's work than they give to other members, they
are protecting the ego from threat and injury. These cognitive and perceptual tendencies
perpetuate illusions and error, but they also serve the self's need for esteem. For
example, a student who attributes earning a good grade on an exam to their own
intelligence and preparation but attributes earning a poor grade to the teacher's poor
teaching ability or unfair test questions is exhibiting the self-serving bias. Studies have
shown that similar attributions are made in various situations, such as the workplace,
interpersonal relationships, sports, and consumer decisions. Both motivational processes
(i.e. self-enhancement, self-preservation) and cognitive processes (i.e. locus of control,
self-esteem) influence the self-serving bias. There are both cross-cultural (i.e.
individualistic and collectivistic culture differences) and special clinical population (i.e.
depression) considerations within the bias. Much of the research on the self-serving bias
has used participant self-reports of attribution based on experimental manipulation of
task outcomes or in naturalistic situations. Some more modern research, however, has
shifted focus to physiological manipulations, such as emotional inducement and neural
activation, in an attempt to better understand the biological mechanisms that contribute
to the self-serving bias. 

Methods 
Laboratory testing 
Investigations of the self-serving bias in the laboratory differ depending on the
experimental goals, but have basic fundamental aspects. Participants perform some task,
often of intelligence, social sensitivity, teaching ability, or therapy skills. Participants may
be asked to work alone, in pairs, or in groups. After task completion, participants are
given randomized bogus feedback. Some studies employ emotion-induction mechanisms
to investigate moderating effects on the self-serving bias. Finally, participants make
attributions for the given outcomes. These attributions are assessed by the researchers
to determine implications for the self-serving bias. 

Neural experimentation 
Some more modern testing employs neural imaging techniques to supplement the
fundamental self-serving bias laboratory procedures. Neural correlates of the self-serving
bias have been investigated by electroencephalography (EEG), as well as functional
magnetic resonance imaging (fMRI). These procedures allow for insight into brain area
activity during exhibition of a self-serving bias, as well as a mechanism to differentiate
brain activity between healthy and clinical populations. 

Naturalistic investigation 
Retrospective performance outcomes can be used in investigation of the self-serving bias.
An example of this is reported company performance followed up by self-report of
outcome attributions. These self-report attributions can then be used to assess how
successes and failures are viewed by company employees and executives. This method
can be used for numerous outcome variables to determine the presence or absence of



can be used for numerous outcome variables to determine the presence or absence of

the self-serving bias. 

Factors and variables 
Motivation 
Two types of motivation affect the self-serving bias: self-enhancement and self-
presentation. Self-enhancement aims to uphold one's own self-worth, and attributing
successes internally and failures externally helps individuals in their self-enhancement.
Self-presentation has to do with the manner in which individuals act in order to "manage
impressions". Motivation works in conjunction with cognitive factors to produce personally
satisfying and self-preserving attributions for outcomes. 

Locus of control 
Locus of control is one of the main influences of attribution style. Individuals with an
internal locus of control believe that they have personal control over situations and that
their actions matter. Those with an external locus of control believe that outside forces,
chance, and luck determine situations and that their actions cannot change anything.
Individuals with an external locus of control are more likely to exhibit a self-serving bias
following failure than those with an internal locus of control. The difference in attribution
style between individuals with internal and external loci of control, however, is not as
marked in successful outcomes, as individuals with both types attribution style have less
need to defend their self-images in success. Airplane pilots with an internal locus of
control were likely to exhibit a self-serving bias in regard to their skill and levels of safety. 

Gender 
Studies have shown a slight discrepancy in males' and females' use of the self-serving
bias. In self-report surveys investigating partner interactions of romantic couples, men
tended to attribute negative interactions to their partners more than women did. This is
evidence that men may exhibit the self-serving bias more than women, although the study
did not look at positive interaction attributions. 

Age 
Older adults have been shown to make more internal causal attributions for negative
outcomes. Differential attribution style at different ages indicates that the self-serving
bias may be less likely in older adults. These older adults who attributed negative
outcomes to more internal factors also rated themselves to be in poorer health, so
negative emotional factors may confound the found age effects. 

Culture 
There is evidence of cross-cultural differences in the tendency to exhibit the self-serving
bias, particularly when considering individualistic (Western) versus collectivistic (non-
Western) societies. Family and group goals are important in collectivistic cultures. In
contrast, the individual goals and identity focused on in individualistic societies increases
the need for people within those cultures to guard and boost their personal self-esteem.
While differences have been shown, conflicting literature has cited similarity in causal
attributions across both individual and collective cultures, specifically between Belgium,
West Germany, South Korea, and England. Naturalistic observation and information
comparing United States and Japanese companies outcome attributions shows that the



comparing United States and Japanese companies outcome attributions shows that the

meaning and psychological function of internal versus external attributions are similar
across cultures but that the difference is in the strategy of attribution. No consensus has
been reached on cross-culture influences on the self-serving bias, though some
systematic differences do seem to be present, especially between Western and non-
Western cultures. 

Role 
Investigations of self-serving bias distinguish between the role of participants as the
actor of a task or as the observer of someone else performing a task, relating closely to
actor-observer asymmetry. Actors of a task exhibit the self-serving bias in their
attributions to their own success or failure feedback, whereas observers do not make the
same attributions about another person's task outcome. Observers tend to be more
objective in their tendency to ascribe internal or external attributions to other people's
outcomes. This may be due to the fact that the self-image of actors is challenged directly
and therefore actors feel the need to protect their own self-image, but do not feel the
same inclination to do so when the self-image of others is threatened. 

Self-esteem and emotion 
Emotions can influence feelings of self-esteem, which in turn alters the need to protect
one's self-identity. Individuals with higher self-esteem are thought to have more to protect
in their self-image, and therefore exhibit the self-serving bias more often than those
individuals with lower self-esteem. In a study, participants who were induced to feel the
emotions of guilt or revulsion were less likely to make self-serving attributions for success
and less likely to make self-protecting attributions for failure. Coleman concluded that the
two emotions of guilt and revulsion lead to a drop in self-esteem, and thus a reduction in
the use of the self-serving bias. 

Real-world implications 
Interpersonal relations 
Whether the self-serving bias is exhibited may depend on interpersonal closeness. When
working in pairs to complete interdependent outcome tasks, relationally close pairs did
not show a self-serving bias while relationally distant pairs did. A similar result was shown
when looking at pairs of friends and strangers. Pairs performed an interdependent
outcomes creativity test and were then given a bogus pipeline for a success or failure
outcome. Strangers exhibited the self-serving bias in responsibility attributions, but friends
tended to make joint attributions for both success and failure. Researchers have taken
this as evidence for "boundaries on self-enhancement." 

Workplace 
The self-serving bias can be found in several aspects of the workplace. Research shows
that the self-serving bias is used to explain employment: being hired for a job is attributed
to personal factors, whereas failure to obtain a job is attributed to external factors.
Experimental investigation of the explanations for unemployment through asking
participants to imagine particular job opportunities and likelihood of getting those jobs,
however, did not show such a self-serving bias. Researchers claim that this may be due to
the actor-observer role differences in the self-serving bias. Within the workplace, victims
of serious occupational accidents tend to attribute their accidents to external factors,
whereas their coworkers and management tend to attribute the accidents to the victims'



whereas their coworkers and management tend to attribute the accidents to the victims'

own actions. Interpersonal dynamics of the self-serving bias in the previous section have
implications for attributions for outcomes in the workplace. In an investigation of group
dynamics, virtual group members had to complete a decision-making task via computer-
mediated communication. Results showed that the self-serving bias was present in
negative outcomes, and that greater interpersonal distance from group members
increased blame for negative outcomes. Studies revealed that narcissism was related to
enhanced self-ratings of leadership, even when controlling for the Big Five traits. Another
study showed that narcissism was related to enhanced leadership self-perceptions;
indeed, whereas narcissism was significantly positively correlated with self-ratings of
leadership, it was significantly negatively related to other ratings of leadership. This study
also revealed that narcissism was related to more favorable self-ratings of workplace
deviance and contextual performance compared to other (supervisor) ratings. Because
narcissism broadly reflects strong self-admiration and behavioral tendencies which may
not be viewed positively by others it is possible that narcissism influences self- and other
perceptions differently, and insight into this possibility may be important given that
differences in perceptions are the foundation for certain types of performance
management and development practices. 

Classroom 
Studies in both lab and field settings have shown both teachers and students hold self-
serving biases in regard to outcomes in the classroom. These attributions hold the
potential for conflict between teacher and student since neither will take personal
responsibility, as the student may blame the teacher while the teacher holds the student
accountable. However, both teachers and students also reported being aware of the
others' bias, which indicated there may be a feasible conflict resolution mechanism. 

Computer technology 
Computers have become an integral part of everyday life, and research has shown that
individuals may subconsciously treat interactions with computers as they would treat a
social situation. This finding combined with what is known about the self-serving bias in
interpersonal relations indicates that consumers that use a computer to buy products will
take personal credit for successful purchases but blame the computer for negative
purchase experiences. It was also found, however, that consumers are more willing to
attribute successful purchases to the computer and not ascribe blame to the computer
for failed purchases if they have "intimate self-disclosure" with the computer, which Moon
describes as revelation of personal information that makes the discloser feel vulnerable.
Another reason is that people are so used to bad functionality, counterintuitive features,
bugs, and sudden crashes of most contemporary software applications that they tend not
to complain about computer problems. Instead, they believe it is their personal
responsibility to predict possible issues and to find solutions to computer problems. This
unique phenomenon has been recently observed in several human-computer interaction
investigations. 

Sports 
Individuals have been shown to exhibit the self-serving bias in regard to sports outcomes.
In one study, collegiate wrestlers at the Division I level made self-reported attributions of
the outcomes in their preseason matches. Winners were more likely than losers to
attribute the match outcome to internal causes. The researchers note that wrestling is a
one-on-one sport and has clearly defined winners. So, other sports of this nature may
show similar results, but other team sports or sports with more ambiguous outcomes may
not show the same pattern for the self-serving bias. 



Depression 
Clinically depressed patients tend to show less of a self-serving bias than individuals in
the general population. In a study exploring the effects of mood on the self-serving bias,
the moods of participants were manipulated to be either positive or negative. Negative
mood participants were less likely to attribute successful outcomes to the self than
positive mood participants, attributing success to external factors. It has been suggested
that the negative mood within depressed individuals as well as their self-focused
attention explains why clinically depressed populations are less likely to exhibit the self-
serving bias than normal populations. 

Neural research outcomes 
Functional magnetic resonance imaging (fMRI) 
The self-serving bias has been investigated by the fMRI method in normal populations.
Attributions using the bias show activation in the dorsal striatum, which plays a role in
motivated behavior, as well as in the dorsal anterior cingulate. In clinically depressed
patients, there appear to be weaker connections between the dorsomedial prefrontal
cortex and limbic areas of the brain, so this connection may play a role in self-serving
attributions. 

Electroencephalography (EEG) 
In a study employing the EEG method of examining brain activation, participants were
given bogus outcome feedback that indicated either success or failure and told to make
attributions. Different from non-self-serving responses, self-serving responses did not
show increased dorsomedial frontal cortex activity preceding attribution decisions. Such
lack of brain activity implies that self-control, which is controlled by the dorsomedial
frontal cortex, is not as prominent in self-serving attributions as non-self-serving ones. 

See also 
Actor–observer asymmetry 
Attribution (psychology) 
Choice-supportive bias 

Cognitive bias 
Fundamental attribution error 
List of biases in judgment and
decision making 
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Shared information bias is known as the
tendency for group members to spend more time
and energy discussing information that all
members are already familiar with (i.e., shared
information), and less time and energy discussing
information that only some members are aware of
(i.e., unshared information). Harmful consequences
related to poor decision making can arise when
the group does not have access to unshared
information (hidden profiles) in order to make a
well-informed decision. 

Causes 
Although discussing unshared information may be
enlightening, groups are often motivated to
discuss shared information in order to reach group
consensus on some course of action. According
Postmes, Spears, and Cihangir (2001), when group
members are motivated by a desire to reach
closure (e.g., a desire imposed by time
constraints), their bias for discussing shared
information is stronger. However, if members are
concerned with making the best decision possible,
this bias becomes less salient. In support of the
observations by Postmes et al. (2001), Stewart
and Stasser (1998) have asserted that the shared
information bias is strongest for group members
working on ambiguous, judgment-oriented tasks
because their goal is to reach consensual
agreement than to distinguish a correct solution. 

The shared information bias may also develop
during group discussion in response to the
interpersonal and psychological needs of
individual group members. For example, some
group members tend to seek group support for
their own personal opinions. This psychological
motivation to garner collective acceptance of
one's own initial views has been linked to group
preferences for shared information during decision
making activities (Greitemeyer & Schulz-Hardt,
2003; Henningsen & Henningsen, 2003) 

Lastly, the nature of the discussion between group
members reflects whether biases for shared
information will surface. According to Wittenbaum
et al., 2004), members are motivated to establish
and maintain reputations, to secure tighter bonds,
and to compete for success against other group
members. As a result, individuals tend to be
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members. As a result, individuals tend to be

selective when disclosing information to other
group members. 

Avoidance strategies 
Several strategies can be employed to reduce
group focus on discussing shared information: 

Make effort to spent more time actively
discussing collective decisions. Given that
group members tend to discuss shared
information first, longer meetings increase
likelihood of reviewing unshared information
as well. 

Make effort to avoid generalized
discussions by increasing the diversity of
opinions within the group (Smith, 2008). 

Introduce the discussion of a new topic to avoid returning to previously discussed
items among members (Reimer, Reimer, & Hinsz, 2010). 

Technology (e.g., group decision support systems, GDSS) can also offer group
members a way to catalog information that must be discussed. These technological
tools (e.g., search engines, databases, computer programs that estimate risk) help
facilitate communication between members while structuralizing the group's
decision making process (Hollingshead, 2001). 

See also 
Group decision making 



System justification 

System justification theory (SJT) is a theory within social psychology that proposes
people have a motivation to defend and justify the status quo, even when it may be
disadvantageous to certain people. People have a psychological need to maintain
stability and order in their lives. As such, they are motivated to see the status quo (or
prevailing social, economic, and political norms) as good, legitimate, and desirable. 

According to system justification theory, people not only want to hold favorable attitudes
about themselves (ego-justification) and their own groups (group-justification), but they
also want to hold favorable attitudes about the overarching social order (system-
justification). In certain instances, system-justification motives override the other two
motives, and result in outgroup favoritism and acceptance of inferiority among groups low
in status (i.e. groups low on the social, political, and economic hierarchies). Consequences
of this theory is that existing social, economic, and political arrangements tend to be
preferred, alternatives to the status quo are disparaged, and inequality may be indirectly
perpetuated. 

Origins 
Previous social psychological theories that aimed to explain intergroup behavior typically
focused on the tendencies for people to have positive attitudes about themselves (ego-
justification) and their self-relevant groups (group-justification). In other words, people are
motivated to engage in behaviors that allow for them to maintain a high self-esteem and
a positive image of their group. System Justification theory proposed that people have an
additional motive (system-justification) to defend the social systems (status quo), and
that this system-justification motive might overpower self and group interests in some
people. Thus, SJT was conceptualized to account for these instances in which people
tended to legitimize the prevailing social systems of their society that theorists argued
previous social psychological theories could not. 

Theoretical influences 
While Social Identity Theory, Cognitive Dissonance Theory, Just-World Hypothesis, Social
Dominance Theory, and Marxist-Feminists Theories of Ideologies have heavily influenced
System Justification Theory, it has also expanded on these perspectives to include the
system-justification motive and behaviors. 

Cognitive dissonance theory 
One the most popular and well-known social psychological theories, cognitive dissonance
theory explains that people have a need to maintain cognitive consistency in order to
retain a positive self-image. System justification theory builds off the cognitive dissonance
framework, in that it posits people will justify a social system in order to retain a positive
image of that social system, which in turn could actually cause more conflict and
dissonance within some people. 

Social identity theory 
Within social identity theory, when people are presented with intergroup conflict that
threatens their social group identities, people will justify behaviors like stereotyping and
discrimination against outgroups in order to maintain their positive group image. This is
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discrimination against outgroups in order to maintain their positive group image. This is

known as ingroup favoritism. System justification theorists argue this framework has not
sufficiently addressed instances of outgroup favoritism in disadvantaged groups, and that
this might be in part due to the scope of the theory. Therefore system justification theory
builds off social identity theory to help account for instances of outgroup favoritism
observed in some disadvantaged group members. That is, people with outgroup
favoritism will hold more positive images of other groups (outgroups) than the groups
they belong to (ingroups). 

Social dominance theory 
This theory has widely been compared to system justification theory since they are both
system justifying theories. Social dominance theory focuses on people’s motive to
maintain a positive group image by generally supporting group-based inequality. And
people will have a tendency to either uphold or undermine a group-based hierarchy
depending on which will lead to a positive group image. While this theory focuses on the
group-justification motive, system justification theory differs in that it focuses on the
system-justification motive. 

Belief in a just world 
This theory broadly explains that people are inclined to believe the world is generally fair,
and that the outcomes of people’s behavior are subsequently deserved. This theory
assumes that this arises from people’s belief they have personal control over their
behaviors and outcomes. System justification theory, while keeping the perspective that
people are inclined to believe the world is just, does not assume that it arises from the
belief of control over people’s actions. Instead, system justification theory utilizes other
processes that will lead people to desire the status quo as fair and legitimate. 

False consciousness 
In order to account for the phenomenon of outgroup favoritism that is a main component
of system justification, theorists have derived heavily from the Marxist-feminist theories
on the prevailing ideologies as tools to preserve the system. In particular, the concept of
false consciousness, in which the dominant group in society believes their dominance to
be destined, can help to inform why certain members of disadvantage groups sometimes
engage in outgroup favoritism. 

Aspects of system justification theory 
Rationalization of the status quo 
One of the main aspects of system justification theory explains that people are motivated
to justify the status quo and view it as stable and desirable. To this extent theorists have
provided specific hypothesis in which the rationalization of the status quo can manifest.
The first explains that in order to justify the status quo, people will be inclined to make
sure their preferences are congruent with the status quo. Therefore in situations where
the status quo has yet to be established, or rather certain aspects are not yet known,
people will judge events that are more likely as more desirable than events that are less
likely. 

Another way people rationalize the status quo is through the use of stereotypes.
Specifically, when perceiving threats to the predominant system, people will be more
inclined to justify the system and the status quo though the utilization of stereotypes. And



inclined to justify the system and the status quo though the utilization of stereotypes. And

they will appraise stereotype groups differently depending on their status to further make
the status quo seem fair. In other words, when people perceive their group to be of high
status (i.e. have higher social and economic standing) they will have stereotypes that are
favorable to their group, and less favorable toward low status outgroups. On the other
hand, if people perceive their groups to be low status, they will have less favorable
stereotypes of their group, and more favorable stereotypes toward high status
outgroups. In a recent research study on the connection of system justification beliefs and
ambivalent sexism, researchers found that benevolent sexism beliefs related to life
satisfaction through system justification. That is, both men and women may be motivated
to hold benevolent sexism beliefs because such beliefs may help to promote the notion
that the status quo is fair, which in turn can maintain life satisfaction. Among low status or
disadvantaged members, theorists hold that they will increase their use of stereotypes
and provide explanations (no matter how weak) to rationalize the unequal status
differences in groups. They will associate positive characteristics (favorable stereotypes)
to high status members and lead low status group members to have more positive
feelings about their low status. 

Outgroup favoritism 
In contrast to ingroup favoritism, which holds that people have a motivation to regard the
social groups that they belong in more positively than other groups, outgroup favoritism is
when people tend to regard groups they do not belong in more positively than the groups
in which they are members. System justification theorists argue that this is an example or
manifestation of how some people have unconsciously absorbed existing inequalities. In
other words, because people have a tendency to justify the status quo (which usually
consists of inequality among groups) and believe that it is fair and legitimate, certain
people from low status groups will accept and internalize that inequality. 

Criticisms of outgroup favoritism have suggested observations of this in disadvantaged
group members are simply manifestations of more general demand characteristics or
social norms that would imply low status groups to evaluate other groups more positively.
In response to this, system justification theorists introduced implicit measures along with
the explicit measures of outgroup favoritism. It was found that low status group members
still exhibited outgroup favoritism (i.e. preference for other groups) on both implicit and
explicit measures, and they displayed higher instances of outgroup favoritism on implicit
measures than on explicit measures. In contrast, people from high status groups were
found to display ingroup favoritism more on implicit measures. 

Thus, it is expected that when motivation to justify the system or status quo increases
and it is perceived to be more legitimate, high status group members will also display
increased ingroup favoritism, while low status group members will display increased
outgroup favoritism. Researchers have also linked political conservatism with system
justification, in that conservatism is associated with upholding tradition and resistance to
change, which is similar to justifying the status quo (or current state of social, political,
and economic norms). Along this vein, system justification theorists hold that high status
group members will engage in increased ingroup favoritism the more politically
conservative they are, while low status group members will display increased outgroup
favoritism the more politically conservative they are. 

Depressed entitlement 
Research on wage disparities among men and women have found that women often
believe they are paid less than men because they do not deserve equal pay. This
depressed entitlement was first thought as the manifestation of women internalizing the



depressed entitlement was first thought as the manifestation of women internalizing the

low status of their gender compared to men. Subsequent research has found depressed
entitlement occur across contexts in which gender was not a variable. System justification
theorists have suggested that depressed entitlement is another general example of how
individuals of low status groups absorb their inferiority in order to justify the status quo.
As such, system justification holds that low status group members regardless of context
will be more likely to display instances of depressed entitlement than high status group
members. And this will be seen more among low status group members for completed
work as opposed to work not yet completed. 

Ego, group, and system justification motives 
As previously stated, people are motivated through ego-justification and group-
justification motives to view themselves and their group positively (which can manifest
through feelings of self-esteem and value). The system-justification motive is people’s
desire to view the system or status quo in a favorable light as legitimate and fair. Among
high status group members, all three of these motives are congruent with one another.
The need to believe the system is just and fair is easy for high status group members
because they are the groups benefiting from the system and status quo. Therefore, as the
advantaged groups, holding positive regard for the self and group corresponds readily
with believing the status quo is legitimate. 

In particular, as system justification motives increase for high status group members,
ingroup ambivalence will decrease, levels of self-esteem will increase, and depression and
neuroticism levels will decrease. For low status groups, the ego-justification and group-
justification motives come into conflict with the system-justification motive. If low status
group members have a desire to believe the status quo and prevailing system is fair and
legitimate, then this would conflict with the motivation of these individuals to maintain
positive self and group images. Theorists posit that this conflict of justification motives
creates conflicting or mixed attitudes in low status groups as a result of being the
disadvantaged group that does not necessarily benefit from the status quo. 

As system justification motives increase for low status group members, ingroup
ambivalence will increase and occur at stronger levels compared to high status groups,
levels of self-esteem will decrease, and depression and neuroticism levels will increase.
Moreover, researchers suggest that when ego and group justification motives are
particularly decreased, system-justification motives will increase. 

Enhanced system justification among the disadvantaged 
Based on cognitive dissonance theory that holds people have a need to reduce
dissonance and maintain cognitive consistency, system justification theory explains that
people are motivated to rationalize and justify instances of inequality in order to preserve
and defend the legitimacy of the system. Because people have this need to believe the
current prevailing system is legitimate and the way it is for a reason, when presented with
instances where this might threaten that, people will respond with more justifications to
maintain the legitimacy of the system or status quo. Since high status group members
regularly benefit from the prevailing system, they are expected to rarely be presented
with examples that would threaten the legitimacy of the system. In contrast, it is expected
that low status group members who do not benefit from the system, would be presented
more regularly with threats to the legitimacy of the system and status quo. Thus, it is
expected for system justification tendencies to increase in societies with more substantial
group inequalities, and low status group members will be more inclined than high status
group members to provide more intense justifications to rationalize and uphold the
prevailing systems and status quo. 



Compensatory stereotypes 
Research has found that compensatory stereotypes might lead to increased justification
of the status quo. That is, stereotypes that have components that would offset the
negative aspects of the stereotypes would allow people to more easily explain or justify
the inequality of the prevailing system. One of the more common examples is the
compensatory stereotype of “poor but happy” or “rich but miserable.” Stereotypes like
these that incorporate a positive aspect to counterbalance the negative aspect would
lead people to increase their justification of the status quo. Interestingly, other findings
suggested that these compensatory stereotypes are preferred by those with more left
leaning political ideologies, while those with more right leaning political ideologies
preferred non-complimentary stereotypes that simply rationalized inequality rather than
compensated for it. But that overall, conservatives were more likely to have increased
system justification tendencies than liberals. 

Consequences of system justification 
Consequences of people’s motivation to legitimize the status quo are wide-ranging. In
needing to believe that the current or prevailing systems are fair and just, results in
people justifying the existing inequalities within it. Research on system justification theory
has been applied to many different social and political contexts that have found the
theory has implications for general social change, social policies, and specific
communities. Research has found that people with increases system justification motives
are more resistant to change, and thus an implication of this would be greater difficulty to
move towards policies, governments, authority figures, and hierarchies that reflect
equality. 

Research suggests that system justification motives reduce emotional distress in people
that would otherwise result in demands for amendments to perceived injustices or
inequalities. Specifically, moral outrage, guilt, and frustration are reduced when system
justification motives increase. This has shown to result in less support for social policies
that redistribute resources in the aim for equality. 

In developing counties, in which group inequalities are most evident, researchers were
interested in testing the claim of system justification theory that when inequalities are
more visible, this will result in greater justification of the status quo. Researchers visited
the most impoverished areas of Bolivia, and found that among children (aged 10–15) who
were members of low status groups, legitimized the Bolivian government as sufficiently
meeting the needs of the people more than children from high status groups. Observing
system-justification motives in low status groups located in one of the most impoverished
countries implies there will be less support for social change in a country that arguable
needs it the most. 

In the aftermath of Hurricane Katrina in 2005, there were different reactions to the
devastation it brought to communities as well as the government’s relief efforts.
Researchers who have studied these reactions, found that the slow and inefficient
response of relief efforts were perceived by some to expose “governmental
shortcomings, call into question the legitimacy of agency leadership, and highlight racial
inequality in America.” These perceptions indirectly brought a threat to the legitimacy of
the U.S. government (i.e. the system). As a result of this system threat, researchers found
that people tended to restore legitimacy to the system through utilizing stereotypes and
victim blaming. In particular, since the majority of the communities affected by Hurricane
Katrina were generally low-income and composed mostly of minorities, some people used
stereotypes to blame the victims for their misfortune and restore legitimacy to the



stereotypes to blame the victims for their misfortune and restore legitimacy to the

government. Researchers explained how this could have consequences for the victims
and restoring their homes and communities back to normal. Increased system justification,
and increased victim blaming could be detrimental in providing the victims the resources
needed to work towards repairing the damage caused by Hurricane Katrina. 

Critiques 
Social identity theory debate 
This debate arose from social identity theorists countering a critique to the theory by
system justification theorists. The critique by system justification theorists refers to the
evidence for the theoretical conception of system justification theory that derived from
limitations to social identity theory. System justification theorists have stated that Social
Identity Theory does not account for outgroup favoritism, and that the limitations of the
theory only lend it to measure ingroup favoritism. Advocates for social identity theory
claim that this critique is more a result of lack of research done that has focused on
outgroup favoritism rather than a limitation of the theoretical framework. Moreover, social
identity theorists also claim this is not sufficient evidence for the need of system
justification and social dominance theories to help account for justification motives. As
such, they have claimed that research that measures outgroup favoritism from a social
identity perspective is simply needed to bolster the theory. While both theories continue
to produce findings, the debate continues to be discussed. 

Relation to status quo bias 
Another critique is that SJT is too similar and indistinguishable to status quo bias. Given
that both deal directly with upholding and legitimizing the status quo, this critique is not
unfounded. But system justification theory differs from the status quo bias in that it is
predominately motivational rather than cognitive. Generally, the status quo bias refers to
a tendency to prefer the default or established option when making choices. In contrast,
system justification posits that people need and want to see prevailing social systems as
fair and just. The motivational component of system justification means that its effects are
exacerbated when people are under psychological threat or when they feel their
outcomes are especially dependent on the system that is being justified. 

Current research 
Congruent with a broader trend toward neuroscience, current research on system
justification has tested to see how this manifests in the brain. Findings by researchers
have shown that people with more conservative ideologies differed in certain brain
structures, which was associated with sensitivity to threat and response conflict.
Specifically, those who were more conservative were “associated with greater neural
sensitivity to threat and larger amygdala volume, as well as less sensitivity to response
conflict and smaller anterior cingulate volume,” compared to those who were more liberal.
This research is currently exploratory and has not yet determined the direction of the
relations to ideology and brain structures. 

Recent findings by researchers have shown that system justification motives to legitimize
the status quo was found in young children. Through utilizing the developmental
psychological theory and data, children as early as age 5 were found to have basic
understandings of their ingroup and the status of their ingroup. System justification
motives were also observed in that children from low status groups were found display
implicit outgroup favoritism. Research on system justification in young children remains a
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current trend. 
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Trait ascription bias is the tendency for people
to view themselves as relatively variable in terms
of personality, behavior and mood while viewing
others as much more predictable in their personal
traits across different situations. More specifically,
it is a tendency to describe one's own behaviour in
terms of situational factors while preferring to
describe another's behaviour by ascribing fixed
dispositions to their personality. This may occur
because peoples' own internal states are more
readily observable and available to them than
those of others. 

This attributional bias intuitively plays a role in the
formation and maintenance of stereotypes and
prejudice, combined with the negativity effect.
However, trait ascription and trait-based models
of personality remain contentious in modern
psychology and social science research. Trait
ascription bias refers to the situational and
dispositional evaluation and description of
personality traits on a personal level. A similar
bias on the group level is called the outgroup
homogeneity bias. 

Overview 
Trait ascription and the cognitive bias associated
with it have been a topic of active research for
more than three decades. Like many other
cognitive biases, trait ascription bias is supported
by a substantial body of experimental research
and has been explained in terms of numerous
theoretical frameworks originating in various
disciplines. Among these frameworks are
attribution theory (related to how people
determine causes of observed events),
attributional theory (related to how people judge
the determined causes of events or behaviour),
theories of personality description such as the five
factor model and work regarding the
circumstances under which personality
assessments are valid. Seminal work includes
Turner, Jones, Kammer and Funder. Incorrectly
ascribing traits to other persons based on limited
information or observations intuitively plays a role
in the formation and perpetuation of some social
phenomena such as stereotypes and prejudice. As
such, methods to mitigate the affect of trait
ascription bias on personality assessments
outside of the lab are also of interest to social
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outside of the lab are also of interest to social

scientists. Although trait-oriented theories of
personality description, and indeed the very notion
of universal, enduring traits themselves, have a
natural appeal some researchers are critical of
their existence outside of the laboratory and
present results which imply trait ascription, and
consequently trait ascription bias, are simply
residue of the methodologies historically used to
“detect” them. Criticism is based either on the
non-existence of personality traits (contrary to
five factor descriptions) or suggest divergent
interpretations of results and alternative
mechanisms of ascription, limiting the scope of
existing work. 

Evidence 
The empirical evidence supporting trait ascription and the psychological mechanisms
underpinning it comes from a diverse body of research in psychology and the social
sciences. 

The actor and the observer 
Jones and Nisbett were among the first to argue that people are biased in how they tend
to ascribe traits and dispositions to others that they would not ascribe to themselves.
Motivated by the classic example of the student explaining poor performance to a
supervisor (in which the supervisor might superficially believe the student's explanations
but really thinks the performance is due to “enduring qualities”: lack of ability, laziness,
ineptitude, etc.) their actor-observer asymmetry argument forms the basis of discourse
on trait ascription bias. 

Kammer et al. 
In a 1982 study involving fifty-six undergraduate psychology students from the University
of Bielefeld Kammer et al. demonstrated that subjects rated their own variability on each
of 20 trait terms to be considerably higher than their peers. Building on the earlier work of
Jones and Nisbett, which suggests people describe the behaviour of others in terms of
fixed dispositions while viewing their own behaviour as the dynamic product of complex
situational factors, Kammer hypothesized that one's own behaviours are judged to be
less consistent (i.e. not as predictable) but of higher intensities (with regard to particular
traits) than the behaviour of others. The experiment had each student describe
themselves as well as a same-sex friend using two identical lists of trait-descriptive
terms. For example, for the trait of dominance the student was first asked “In general,
how dominant are you?” and then “How much do you vary from one situation to another in
how dominant you are?” Kammer's results strongly supported his hypothesis. 

The "trait" of ascribing traits 
David C. Funder's work on the “trait” of ascribing personality traits investigates the
psychology of individuals who tend not to grant others the variability (i.e. lack of
predictability) they grant themselves, instead preferring to ascribe traits and infer
dispositional explanations of behaviour. It had been generally established that people
ascribe more traits to others than to themselves, known as the actor-observer



ascribe more traits to others than to themselves, known as the actor-observer

asymmetry in attribution, but Funder's hypthothesis was that some individuals are more
inclined to make dispositional trait attributions than others, regardless of who they are
describing. In the experiment, sixty-three undergraduates filled out a series of
questionnaires which asked them to describe themselves, their best friend, and an
acquaintance. For each of twenty pairs of polar opposite trait terms (e.g. "friendly—
unfriendly") subjects either ranked the person on a discrete scale or chose "depends on
the situation", allowing the subject to "not make a dispositional ascription." Based on
third-party Q-Sort personality descriptions of the subjects, certain negative personality
traits were correlated with those subjects who tended to ascribe dispositions to others,
while traits such as "charming", "interesting", and "sympathetic" were associated with
those who preferred not to ascribe traits. This result is consistent with the type of
personality commonly associated with promoting stereotypes and prejudice. 

Theoretical basis 
While trait ascription bias has been described by empirical results from various
disciplines, most notably psychology and social psychology, explaining the mechanism of
the bias remains a contentious issue in the theory of personality description literature. 

The availability heuristic 
Main article: Availability heuristic 

Tversky and Kahneman describe a cognitive heuristic that suggests people make
judgments (including about other people's personalities) on the basis of how easily
examples of their (other people's) behaviour come to mind. This would appear to be
consistent with the arguments of Jones and Nisbett and the results observed by others
which found that people ascribe fewer traits to friends than to acquaintances, and fewer
still traits to themselves than to friends, implying ease of recall might be a factor. 

Attribution theory 
Main article: Attribution (psychology) 

Attribution plays a role in how people understand and judge the causes of the behaviour
of others, which in turn affects how they ascribe traits to others. Attributional theory is
concerned with how people subsequently judge behavioural causes, which also bears
relevance to trait ascription and related biases. In particular, attribution (and
attributional) theory can help explain the mechanism by which individuals defer to
ascribing dispositional traits vs. situational variability to observers. 

Big Five personality traits 
Main article: Big Five personality traits 

The big five personality traits (or five factor model) arguably provides a robust set of
traits by which personalities can be accurately described. It supports the notion that
there are cross-cultural, enduring traits which manifest in behaviour and can, if correctly
ascribed to individuals, provide an actor with predictive power over an observer. 

Mitigation 
Trait ascription bias, regardless of the theoretical mechanisms underpinning it, intuitively

en.wikipedia.org-_w_index.php-58830f8464b38c410b2e1763a77dd3dd.xhtml


Trait ascription bias, regardless of the theoretical mechanisms underpinning it, intuitively

plays a role in various social phenomenon observed in the wild. Stereotyping, attitudes of
prejudice and the negativity effect, among others, involve ascribing dispositions (traits) to
other people on the basis of little information, no information or simply "gut instincts",
which amounts to trait ascription bias. As such, some researchers are interested in
mitigating cognitive biases to reduce their effects on society. 

Criticism 
Trait ascription bias has received criticism on a number of fronts. In particular, some have
argued that trait ascription, and the notion of traits, are merely artefacts of methodology
and that results contrary to conventional wisdom can be achieved with simple changes to
the experimental designs used. Furthermore, the theoretical bases for trait ascription bias
are criticized for failing to recognize constraints and "questionable conceptual"
assumptions. 

See also 
Attribution (psychology) 
Attribution theory 
Availability heuristic 
Bounded rationality 
Cognitive bias 
Forer effect 
Fundamental attribution error 
Illusion of asymmetric insight 
Illusory superiority 
Introspection illusion 
List of biases in judgment and decision making 
Naive cynicism 
Prospect theory 
Stereotyping 
Ultimate attribution error 

Further reading 
Gilbert, Daniel T. (1995). "The Correspondence Bias". Psychological Bulletin: 21-38 
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Ultimate attribution error 

The "ultimate attribution error" is a group level attribution error that offers an explanation
for how one person views different causes of negative and positive behavior in ingroup
and outgroup members. 

The ultimate attribution error arises as a way to explain an outgroup’s negative behaviour
as flaws in their personality, and to explain an outgroup's positive behaviour as a result of
chance or circumstance. It is also the belief that positive acts performed by ingroup
members are as a result of their personality, whereas if an ingroup member behaves
negatively (this is believed to be rare), it is a result of situational factors. 

Pettigrew's ultimate attribution error differs from the fundamental attribution error. While
similar, the ultimate attribution error describes how prejudiced individuals rationalize their
intergroup perceptions. The fundamental attribution error describes an overemphasis of
internal explanations for behaviors in others, without taking into account the external
factors that may influence behavior. 

Overview 
The ultimate attribution error was first established by Thomas F. Pettigrew, in his 1979
publication, The Ultimate Attribution Error: Extending Allport’s Cognitive Analysis of
Prejudice. As the title suggests, the ultimate attribution error is a theoretical extension of
Gordon Allport's work in attribution theory. 

The ultimate attribution error is a systematic patterning of intergroup misattributions
shaped in part by one’s prejudices. Prejudiced individuals are more likely to attribute
dispositional, internal, (possibly genetically determined), causes to an outgroup member’s
negative behaviors. These same prejudiced individuals are more likely to attribute (a)
"exceptional case", (b) fluke or special advantage, (c) highly motivated, or (d) situational
context causes for their positive behaviors. Through these explanations, a prejudiced
individual may disassociate a positive behavior from an outgroup individual and their
group. In comparison, one is more likely to attribute negative ingroup behavior to external
causes and positive ingroup behaviors to dispositional causes. 

In general, anyone may commit the ultimate attribution error, however, it is most likely to
happen to individuals who possess negative prejudices and stereotypes toward an
outgroup. This attribution is considered a root of prejudice as people who commit this
attribution will usually see members of other races, religions, cultures, or even social class
an as dispositionally inferior or flawed. While people from their own racial, cultural, or
religious ingroup, upon committing the same negative behaviors, are good people who
are dealing with specific situations the best they can. This reduces the acceptance of
outgroup members as any positive behavior are downplayed while negative behaviors
are highlighted. 

Explaining away positive behavior of outgroup
members 
The attribution of outgroup member’s positive behavior is classically categorized into four
categories created at the intersection of perceived degree of controllability of act (low,
high), and perceived locus of control of act (internal, external). Please refer to image for
visual representation of the four categories. 
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Explaining away positive behavior in outgroup members. 
The Exceptional Case 

The exceptional case explanation is created at the intersection of low controllability of
act and internal locus of control. Using this mode of reasoning, an individual excludes this
particular outgroup member from their group. That is, they individuate the outgroup
member, and disassociate this particular outgroup member from that group. 

This view allows for the maintenance of prejudiced beliefs through categorizing that
exceptional case as “good” unlike all the other “bad” members of their group. 

Luck and Special Advantage 

The luck or special advantage explanation is created at the intersection of low-perceived
controllability of act and external locus of control. This reasoning suggest that the
outgroup member’s positive behavior is not rooted in their skill, ability, or hard work.
Rather, their positive outcome is beyond their immediate control and therefore of little
significance. Special advantage extends this by suggesting that the their group affiliation
offers some advantage and therefore the positive outcome is of little significance. 

Highly Motivated 

The highly motivated explanation is created at the intersection of high-perceived
controllability of act and internal locus of control. Similar to the exceptional case, the
highly motivated explanation individuates the outgroup member and dissociates them
from their group. The outgroup member’s positive behavior is rooted in their drive to be
seen as anti-stereotypic, an external force. Thus, they are not seen as intrinsically
exceptional, but externally motivated, and, without this motivation, they would not be able
to achieve success. That is, an outgroup member’s positive behavior is evidence of their
response to external pressures of their interaction with ingroup other. Therefore, without
an external source of motivation, the outgroup member is just like any other low
achieving, negative behavior outgroup member. 

Similar to the exceptional case, this explanation allows for the maintenance of prejudiced
beliefs. That is, the highly motivated outgroup member is seen as hard working, so there
must be something wrong with the rest of them. 

Situational 

The situational explanation is created at the intersection of high-perceived controllability
of act and external control of the act. An outgroup member’s positive outcome is not
rooted in their effort or ability, but a result of external situational factors that are, at least
in some part, influenced by others. Therefore their positive behavior is not their own, and
is of little consequence. 

Evidence 
The ultimate attribution error is evidenced in a number of studies: 



• Taylor and Jaggi (1974) found results supporting the ultimate attribution error in the
causal attributions between religious ingroup and outgroup members. 

In a 2x2 between-group design Hindi or Muslim participants were asked to make casual
attributions for undesirable acts performed by Hindis or Muslim. Hindis attributed external
causes to undesirable acts committed by fellow Hindis, but an internal cause for
undesirable acts committed by Muslims. Conversely, Muslims attributed external causes to
undesirable acts committed by fellow Muslims, but an internal cause for undesirable acts
committed by Hindis. While Pettigrew and many other to follow would focus on race, this
study offered clear insight that similar mechanisms are play in religious groups. 

• Prior to Pettigrew’s formalization of the ultimate attribution error, Birt Duncan found that
White participants viewed Black individuals as more violent that White individuals in an
“ambiguous shove” situation, where a Black or White person accidentally shoves a White
person. 

In a 2x2 between-group design, White participants viewed a Black or White individual
(Harm-doer) ambiguously shoving a Black or White individual (victim) . In general, when a
Black harm-doers shoved another person, Black or White, their behavior was attributed
their high dispositional levels of violence (internal) than White harm-doers. In general,
when a White harm-doer shoved another person, Black or White, their behavior was
attributed to external constraints. The results suggest that these White students possess
a lower threshold for labeling a behavior violent when the harm-doer is Black (outgroup)
than when the harm-doer is White (ingroup). 

• Morris and Peng (1994) find support for Pettigrew’s ultimate attribution error in a
comparison of casual attributions made by ingroup and outgroup members about a
murder carried out by an ingroup or outgroup assailant. 

In a 2x2 between-group design, American or Chinese participants learned about a recent
murder committed by an American or Chinese individual. They received the media
coverage for the murder and were asked to weight the dispositional and situational
explanations for the cause of the number. As the ultimate attribution error predicts,
American participants were biased toward dispositional explanations for the Chinese
murder suspect, and biased toward situational explanations for the American murder
suspect. In addition, the Chinese participants were attributed dispositional causes for the
American murder suspect and situational causes for the Chinese murder suspect. 

Together, these three studies establish the foundation and support the general prediction
of the ultimate attribution error, negative behaviors by outgroup members are more likely
to be attributed to internal causes than negative behaviors of ingroup members. Many
other studies have been published using the ultimate attribution error as a theoretical
foundation. 

• Supporting this general statement, a meta-analysis of 19 ultimate attribution error
studies was published in 1990. His meta-analysis offers limited support for Pettigrew’s
ultimate attribution error. Specifically, he finds support for three aspects of the ultimate
attribution error: 

1. more internal attribution for positive acts, and less internal attribution for negative
acts, by ingroup than outgroup members; 

2. more attribution of outgroup member’s failure to lack of ability, and more explaining
away of outgroup members' success; 

3. a preference for ingroup serving versus outgroup-serving attributions for group
differences. 



See also 
Fundamental attribution error 
Actor–observer asymmetry 
Logical fallacy 
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Worse-than-average effect  

The worse-than-average effect  or below-average effect  is the human tendency
to underestimate one's achievements and capabilities in relation to others. 

It is the opposite of the usually pervasive better-than-average effect (in contexts where
the two are compared or the overconfidence effect in other situations). It has been
proposed more recently to explain reversals of that effect, where people instead
underestimate their own desirable traits. 

This effect seems to occur when chances of success are perceived to be extremely rare.
Traits which people tend to underestimate include juggling ability, the ability to ride a
unicycle, the odds of living past 100 or of finding a U.S. twenty dollar bill on the ground in
the next two weeks. 

Some have attempted to explain this cognitive bias in terms of the regression fallacy or
of self-handicapping. In a 2012 article in Psychological Bulletin it is suggested the worse-
than-average effect (as well as other cognitive biases) can be explained by a simple
information-theoretic generative mechanism that assumes a noisy conversion of objective
evidence (observation) into subjective estimates (judgment). 

See also 
Dunning–Kruger effect 
List of cognitive biases 
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Bizarreness effect  

Bizarreness effect  is the tendency of bizarre material to be better remembered than
common material. The scientific evidence for its existence is contended. Some research
suggest it does exist, some suggests it doesn't exist and some suggest it leads to worse
remembering. 

Causes 
McDaniel and Einstein argues that bizarreness intrinsically does not enhance memory in
their paper from 1986. They claim that bizarre information becomes distinctive. It is the
distinctiveness that according to them makes encoding easier. 

See also 
Flashbulb memory 
Von Restorff effect 

en.wikipedia.org-_w_index.php-23d148c5345301fb378fdd9bbcbdd495.xhtml


Choice-supportive bias 

In cognitive science, choice-supportive bias is the tendency to retroactively ascribe
positive attributes to an option one has selected. It is a cognitive bias. For example, if a
person buys a computer from Apple instead of a computer (PC) running Windows, he is
likely to ignore or downplay the faults of Apple computers while amplifying those of
Windows computers. Conversely, he is also likely to notice and amplify advantages of
Apple computers and not notice or de-emphasize those of Windows computers. 

What is remembered about a decision can be as important as the decision itself,
especially in determining how much regret or satisfaction one experiences. Research
indicates that the process of making and remembering choices yields memories that tend
to be distorted in predictable ways. In cognitive science, one predictable way that
memories of choice options are distorted is that positive aspects tend to be remembered
as part of the chosen option, whether or not they originally were part of that option, and
negative aspects tend to be remembered as part of rejected options. Once an action has
been taken, the ways in which we evaluate the effectiveness of what we did may be
biased. It is believed this may influence our future decision-making. These biases may be
stored as memories, which are attributions that we make about our mental experiences
based on their subjective qualities, our prior knowledge and beliefs, our motives and
goals, and the social context. True and false memories arise by the same mechanism
because when the brain processes and stores information, it cannot tell the difference
from where they came from. 

General definition 
The tendency to remember one’s choices as better than they actually were, where people
tend to over attribute positive features to options they chose and negative features to
options not chosen. 

Theory 
Experiments in cognitive science and social psychology have revealed a wide variety of
biases in areas such as statistical reasoning, social attribution, and memory. 

Choice-supportive memory distortion is thought to occur during the time of memory
retrieval and was the result of the belief that, "I chose this option, therefore it must have
been the better option." It is also possible that choice-supportive memories arise
because an individual is only paying attention to certain pieces of information when
making a decision or to post-choice cognitive dissonance. In addition, biases can also
arise because they are closely related to the high level cognitive operations and complex
social interactions. 

Memory distortions may sometimes serve a purpose because it may be in our interest to
not remember some details of an event or to forget others altogether. 

Making a selection 
The objective of a choice is generally to pick the best option. Thus, after making a choice,
a person is likely to maintain the belief that the chosen option was better than the options
rejected. Every choice has an upside and a downside. The process of making a decision
mostly relies upon previous experiences. Therefore, a person will remember not only the
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mostly relies upon previous experiences. Therefore, a person will remember not only the

decision made but also the reasoning behind making that decision. 

Motivation 
Motivation may also play a role in this process because when a person remembers the
option that they chose as being the best option, it should help reduce regret about their
choice. This may represent a positive illusion that promotes well-being. 

Cases when individual is not in control 
There are cases where an individual is not always in control of which options are received.
People often end up with options that were not chosen but, instead were assigned by
others, such as job assignments made by bosses, course instructors assigned by a
registrar, or vacation spots selected by other family members. However, being assigned
(random or not) to an option leads to a different set of cognitions and memory
attributions that tend to favor the alternative (non-received) option and may emphasize
regret and disappointment. 

Assigned Options: Making a choice or having a choice made for you by other
people in your best interest can prompt memory attributions that support that
choice. Current experiments show no choice-supportive memory bias for assigned
options. However, choices which are made on a person’s behalf in their best
interest do show a tendency for choice-supportive memory bias. 
Random Selection: People do not show choice-supportive biases when choices
are made randomly for them. This is because choice-supportive memory bias tends
to arise during the act of making the decision. 

How choice-supportive bias relates to self 
People's conception of who they are is shaped by the memories of the choices they
make; the college favored over the one renounced, the job chosen over the one rejected,
the candidate elected instead of another one not selected. Memories of chosen as well
as forgone alternatives can affect one's sense of well-being. Regret for options not taken
can cast a shadow, whereas satisfaction at having made the right choice can make a
good outcome seem even better. 

Positive illusions 
Choice-supportive bias often results in memories that depict the self in an overly
favorable light. In general, cognitive biases loosen our grasp on reality because the line
between reality and fantasy can become fuzzy if one’s brain has failed to remember a
particular event. Positive illusions are generally mild and are important contributors to our
sense of well being. However, we all need to be aware that they do exist as part of
human nature. 

Memory storage 
Human beings are blessed with having an intelligent and complex mind, which allows us to
remember our past, be able to optimize the present, and plan for the future.
Remembering involves a complex interaction between the current environment, what one
expects to remember, and what is retained from the past. The mechanisms of the brain
that allow memory storage and retrieval serve us well most of the time, but occasionally
get us into trouble. 



Memories change over time 
There is now abundant evidence that memory content can undergo systematic changes.
After some period of time and if the memory is not used often, it may become forgotten. 

Memory Retention: It is recognized that retention is best for experiences that
are pleasant, intermediate for experiences that are unpleasant, and worst for
experiences that are neutral. Generic memories provide the basis for inferences
that can bring about distortions. These distortions in memory do not appear to
displace an individual’s specific memories, but rather they supplement and fill in the
gaps when the memories are lost. It has been shown that a wide variety of
strategic and systematic processes are used to activate different areas of the
brain in order to retrieve information. 
Credibility of  a Memory: People have a way to self-check memories, in which a
person may consider the plausibility of the retrieved memory by asking themselves
is this event even possible. For example, if a person remembers seeing a pig fly,
they must conclude that it was from a dream because pigs cannot fly in the real
world. Memory does not provide people with perfect reproductions of what
happened, it only consists of constructions and reconstructions of what happened. 

Brain areas of interest 
There is extensive evidence that the amygdala is involved in effectively influencing
memory. Emotional arousal, usually fear based, activates the amygdala and results in the
modulation of memory storage occurring in other brain regions. The forebrain is one of the
targets of the amygdala. The forebrain receives input from amygdala and calculates the
emotional significance of the stimulus, generates an emotional response, and transmits it
to cerebral cortex. This can alter the way neurons respond to future input, and therefore
cognitive biases, such as choice-supportive bias can influence future decisions. 

Stress hormones affect memory 
Effects of stress-related hormones, such as epinephrine and glucocorticoids are mediated
by influences involving the amygdala. It has been shown in experiments with rats that
when they are given systemic injections of epinephrine while being trained to perform a
task, they show an enhanced memory of performing the task. In effect the stronger the
emotion that is tied to the memory, the more likely the individual is to remember.
Therefore, if the memory is stored and retrieved properly it is less likely to be distorted. 

Brain mapping 
A PET scan or fMRI can be used to identify different regions of the brain that are activated
during specific memory retrieval. 

fMRI study 
True versus False Memories: One study asked subjects to remember a series
of events while being monitored by an fMRI to see which areas "light up." When an
individual remembered a greater number of true memories than false memories, it
showed a cluster spanning the right superior temporal gyrus and lateral occipital
cortex. However, when the reverse occurred (when an individual remembered a
greater number of false memories than true) the brain area that showed activation
was the left insula. These findings may provide some insight as to which areas of



was the left insula. These findings may provide some insight as to which areas of

the brain are involved with storing memories and later retrieving them. 

Choice-supportive bias increases with age 
Studies now show that as people age, their process of memory retrieval changes.
Although general memory problems are common to everyone because no memory is
perfectly accurate, older adults are more likely than younger adults to show choice-
supportive biases. 

Aging of the brain 
Normal aging may be accompanied by neuropathy in the frontal brain regions. Frontal
regions help people encode or use specific memorial attributes to make source
judgments, controls personality and the ability to plan for events. These areas can
attribute to memory distortions and regulating emotion. 

Regulation of emotion 
In general, older adults are more likely to remember emotional aspects of situations than
are younger adults. For example, on a memory characteristic questionnaire, older adults
rated remembered events as having more associated thoughts and feelings than did
younger adults. As a person ages, regulating personal emotion becomes a higher priority,
whereas knowledge acquisition becomes less of a powerful motive. Therefore choice-
supportive bias would arise because their focus was on how they felt about the choice
rather than on the factual details of the options. Studies have shown that when younger
adults are encouraged to remember the emotional aspect of a choice, they are more
likely to show choice-supportive bias. This may be related to older adults' greater
tendency to show a positivity effect in memory. 

Rely on familiarity 
Older adults rely more than younger adults on categorical or general knowledge about an
event to recognize particular elements from the event. Older adults are also less likely to
correctly remember contextual features of events, such as their color or location. This
may be because older adults remember (or rely on) fewer source identifying
characteristics than the young. Consequently, older adults must more often guess or base
a response on less specific information, such as familiarity. As a result, if they can’t
remember something, they are more likely to fill in the missing gaps with things that are
familiar to them. 

Getting the 'gist' 
Older adults are more reliant on gist-based retrieval. A number of studies suggest that
using stereotypes or general knowledge to help remember an event is less cognitively
demanding than relying on other types of memorial information and thus might require
less reflective activity. This shift towards gist-based processes might occur as a
compensation for age decrements in verbatim memory. 

Inhibition 
The episodic memory and inhibition accounts of age-related increases in false memories.
Inhibition of a memory may be related to an individual’s hearing capacity and attention
span. If the person cannot hear what is going on around them or is not paying much
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span. If the person cannot hear what is going on around them or is not paying much

attention, the memory cannot be properly stored and therefore cannot be accurately
retrieved. 

Examples of choice-supportive bias 
Deciding between two used cars 
Henkel and Mather tested the role of beliefs at the time of retrieval about which option
was chosen by giving participants several hypothetical choices like deciding between two
used cars. After making several choices, participants left and were asked to return a
week later. At that point, Henkel and Mather reminded them which option they had chosen
for each choice and gave them a list of the features of the two options; some new
positive and negative features were mixed in with the old features. Next, participants
were asked to indicate whether each option was new, had been associated with the
option they chose, or had been associated with the option they rejected. Participants
favored whichever option Henkel and Mather had told them they had chosen in their
memories. These findings show that beliefs at the time of retrieval about which option was
chosen shape both which features are attributed to the options and how vividly they are
remembered. 

Remembering high school grades 
One study looked at the accuracy and distortion in memory for high school grades. The
relation between accuracy and distortion of autobiographical memory content was
examined by verifying 3,220 high school grades recalled by 99 freshman college students.
It was shown that most errors inflated the actual high school grade, meaning that these
distortions are attributed to memory reconstructions in a positive and emotionally
gratifying direction. In addition, their findings indicate that the process of distortion does
not cause the actual unpleasant memory loss of getting the bad grade. This is because
there was no correlation found between the percentage of accuracy recall and the
degree of asymmetry, or distortion. This shows that the distortion in memories of high
school grades arises after the content has been forgotten by another mechanism. 

A 50 year study of college grades 
Many similar studies have been performed, such as a fifty-year study of remembering high
school grades. In this study one to 54 years after graduating, 276 alumni correctly
recalled 3,025 of 3,967 college grades. The number of omission errors increased with the
retention interval and better students made fewer errors. The accuracy of recall
increased with confidence in recall. Eighty-one percent of errors of commission inflated
the actual grade. This data suggested that distortions occur soon after graduation,
remain constant during the retention interval, and are greater for better students and for
courses students enjoyed most. Therefore, sometime in between when the memory is
stored and when it is retrieved some time later, the distortion may arise. 

Methods for testing choice-supportive bias 
Written scenario memory tests 
Researchers have used written scenarios in which participants are asked to make a
choice between two options. Later, on a memory test, participants are given a list of
positive and negative features, some of which were in the scenario and some of which are
new. A choice-supportive bias is seen when both correct and incorrect attributions tend to



new. A choice-supportive bias is seen when both correct and incorrect attributions tend to

favor the chosen option, with positive features more likely to be attributed to the chosen
option and negative features to the rejected option. 

Deception: Henkel and Mather (2007) found that giving people false reminders
about which option they chose in a previous experiment session led people to
remember the option they were told they had chosen as being better than the
other option. This reveals that choice-supportive biases arise in large part when
remembering past choices, rather than being the result of biased processing at the
time of the choice. 

Deese/Roediger–McDermott paradigm 
The Deese–Roediger–McDermott paradigm (DRM) consists of a participant listening to an
experimenter read lists of thematically related words (e.g. table, couch, lamp, desk); then
after some period of time the experimenter will ask if a word was presented in the list.
Participants often report that related but non-presented words (e.g. chair) were included
in the encoding series, essentially suggesting that they ‘heard’ the experimenter say
these non-presented words (or critical lures). Incorrect ‘yes’ responses to critical lures,
often referred to as false memories, are remarkably high under standard DRM conditions. 

Relation to cognitive dissonance 
The theory of cognitive dissonance proposes that people have a motivational drive to
reduce dissonance. Choice-supportive bias is potentially related to the aspect of
cognitive dissonance explored by Jack Brehm (1956) as postdecisional dissonance. Within
the context of cognitive dissonance, choice-supportive bias would be seen as reducing
the conflict between "I prefer X" and "I have committed to Y". 

Debiasing 
A study of the Lady Macbeth effect showed reduced choice-supportive bias by having
participants engage in washing. 

See also 
Attribution (psychology) 
Choice 
Cognitive dissonance 
Decision making 
Escalation of commitment 
List of cognitive biases 
List of memory biases 
Post-purchase rationalization 
Wishful thinking 
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External links 
Memory distortion for past choices 

http://www.usc.edu/projects/matherlab/s/memorydistortionchoices.html


Childhood amnesia 

Childhood amnesia, also called infantile amnesia, is the inability of adults to retrieve
episodic memories before the age of 2–4 years, as well as the period before age 10 of
which adults retain fewer memories than might otherwise be expected given the passage
of time. For the first 1–2 years of life, brain structures such as the limbic system, which
holds the hippocampus and the amygdala and is involved in memory storage, are not yet
fully developed. Research has demonstrated that children can remember events from
before the age of 3–4 years, but that these memories decline as children get older. 

Research has shown that children have the capacity to remember events that happened
to them from age 1 and before whilst they are still relatively young, but as they get older
they tend to be unable to recall memories from their youngest years. When the offset of
childhood amnesia is defined as the age of first memory, then offset occurs around 3.5
years though it can range from 2 to 5 years, depending on the memory retrieval method
and age of the respondent. However, when the offset of childhood amnesia is defined as
the age at which the majority of memories are personal recollections rather than known
events, then offset occurs at approximately 4.5 years old. This may be due to children's
development of understanding and knowledge of their own memory. 

Changes in encoding, storage and retrieval of memories during early childhood are all
important when considering childhood amnesia. Research shows differences between
gender and culture, which is implicated in the development of language. Childhood
amnesia is particularly important to consider in regard to false memories and the
development of the brain in early years. Proposed explanations of childhood amnesia are
Freud's trauma theory (since discredited), neurological development, development of the
cognitive self, emotion and language. 

History 
Childhood amnesia was first formally reported by psychologist Caroline Miles in her article
"A study of individual psychology", published in 1893 by the American Journal of
Psychology. Five years later, Henri and Henri published a survey showing that most
respondents’ earliest recollections occurred between the ages of two and four. In 1904 G.
Stanley Hall noted the phenomenon in his book, Adolescence: Its Psychology and Its
Relations to Physiology, Anthropology, Sociology, Sex, Crime, Religion and Education. In
1910, Sigmund Freud offered one of the most famous and controversial descriptions and
explanations of childhood amnesia. Using psychoanalytic theory, he postulated that early
life events were repressed due to their inappropriately sexual nature. He asserted that
childhood or infantile amnesia was a precursor to the ‘hysterical amnesia,’ or repression,
presented by his adult patients. Freud asked his patients to recall their earliest memories
and found that they had difficulty remembering events from before the ages of 6-8. Freud
coined the term "infantile" or "childhood amnesia" and discussed this phenomenon in his
Three Essays on the Theory of Sexuality . 

Methods of Retrieval 
Psychologists differ in defining the offset of childhood amnesia. Some define it as the age
from which a first memory can be retrieved, others the age at which memories change
from general memories to more specific autobiographical events. It is generally agreed
there is no set age that people should be able to remember events from. The nature of
the childhood event and how the person retrieves a memory can influence what can be
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recalled. The amount of early childhood memories a person can recall also depends on
how old they are when they are asked to remember. 

Cued Recall 
Many studies use cued recall to retrieve memories. In its basic form, the experimenter
gives the participant a word, and the participant responds with the first memory they
think of associated with that word. This method has generally estimated the age of offset
at approximately 5 years. However, there are several objections to the cue method. One
memory is recorded per cue word, so it can be difficult to know whether this memory is
their earliest memory or the first memory that popped to mind. It may be a problem if
participants are not asked to record the earliest memory they can recall which relates to
the cue. If the experimenter asks the participant to specifically use childhood memories or
the earliest memories associated with a cue, the age estimate lowers to 3–4 years. Even
with this measure, cued recall is only useful for bringing to mind memories formed several
months after the introduction of that word into the participant's vocabulary. 

Free Recall 
Free recall is the process by which experimenters ask individuals for their earliest
memories, and allow the participant to respond freely. This method is more accurate than
the basic cued recall method, and elicits memories from an earlier age. But there is no
significant difference when people are instructed to recall their earliest memories with
cued recall or earliest memories with free recall. One major benefit of free recall is that
every question gets answered. 

Exhaustive Recall 
In the exhaustive recall method, participants are asked to record all the memories they
can access before a specific age. This method, like free recall, relies on participants to
come up with memories without cues. Exhaustive recall yields a better understanding than
others on the amount of memories surviving from early childhood, but can be demanding
for the subjects who often have to spend many hours trying to remember events from
their childhood. No major differences between word cued, interview, focused and
exhaustive recall have been found. 

Specific results 
Accessible and inaccessible memories 
Certain memories from the early childhood years are more accessible than others for
adults. Although people assume that not recalling a childhood memory means they have
forgotten the event, there is a difference between availability and accessibility. A memory
may always be available, but a person might not be able to access the memory for
various reasons. 

According to a study by West and Bauer, earlier memories have less emotional content
than later memories, and are less personally meaningful, unique, or intense. Earlier
memories also do not seem to differ greatly in perspective. However, certain life events
do result in clearer and earlier memories. Adults find it easier to remember personal,
rather than public, event memories from early childhood. This means a person would
remember getting a dog, but not the appearance of Halley's Comet. Research has
suggested that public events are remembered from approximately age 6. Adults can
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remember salient events such as a hospitalization and the birth of a sibling earlier than
most events (2 and 3 years, as opposed to 3.5 years). Other seemingly important events,
like the death of a loved one and moving from one home to another, do not seem to be
recalled as early. 

Research suggests that until around the age of 4, children cannot form context-rich
memories. They cannot remember the source for given information because their
prefrontal cortex is underdeveloped. Adults can access fragment memories (isolated
moments without context, often remembered as images, behaviors, or emotions) from
around age 3.5, whereas event memories are usually recalled from slightly later. This is
similar to research showing the difference between personal recollections and known
events. Known memories change to more personal recollections at approximately 4.5
years old. 

Fading memories 
Children can form memories at younger ages than adults can recall. While the efficiency of
encoding and storage processes allows older children to remember more, younger
children also have great memory capacity. Infants can remember the actions of
sequences, the objects used to produce them, and the order in which the actions unfold,
suggesting that they possess the precursors necessary for autobiographical memory.
Children's recall is 50% accurate for events that happened before the age of two
whereas adults remember near to nothing before that age. By age two, children can
retrieve memories after several weeks, indicating that these memories could become
relatively enduring and could explain why some people have memories from this young.
Children also show an ability to nonverbally recall events that occurred before they had
the vocabulary to describe them, whereas adults do not. Findings such as these prompted
research into when and why people lose these previously accessible memories. 

It has been found that as children age, they lose the ability to recall preverbal memories.
One explanation for this maintains that after developing linguistic skills, memories that
were not encoded verbally get lost within the mind. This theory also explains why many
individuals' early memories are fragmented – the nonverbal components were lost.
However, contrary findings indicate that elementary aged children remember a greater
amount of accurate details about events than they had reported at a younger age and
that 6–9 year old children tend to have verbally accessible memories from very early
childhood. 

This increased ability for children to remember their early years does not start to fade
until children reach double digits. By the age of eleven, children exhibit young adult levels
of childhood amnesia. These findings may indicate that there is some aspect of the
adolescent brain, or the neurobiological processes of adolescence, that prompts the
development of childhood amnesia. 

Differences 
Gender 

Generally, when a gender discrepancy is found in the age at first memories, females have
earlier memories than males. Women's earlier first memories may be accounted for by the
fact that mothers generally have more elaborative, evaluative, and emotional reminiscent
style with daughters than with sons, which has been shown to result in more richly
detailed childhood memories. Women across cultures tend to have more information-
dense memories than men, and women tend to refer to others more than themselves in
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their earliest memories. Men, on the other hand, exhibit more early memory focus on their
individual selves. Men have been found more likely than women to mention negative
memories. Contrarily, studies have shown that girls are more likely to remember traumatic
and transitional events, whereas boys more often remember play events. Early
recollections have also been found more accurate in their reflections of friendliness for
men and dominance for women. 

Ethnicity, culture, and society 

MacDonald et al. found that Chinese participants had later first memories than New
Zealand European (Pakeha) or Maori participants. This effect was due to Chinese females,
whose average age at first memory was 6.1 years. This indicates that Chinese women
have later first memories than Chinese men, which differs from the general finding that
women report earlier first memories than men. It has been suggested that since sons are
prized far over daughters in China, parents may have more elaborate, evaluative, and
emotional reminiscent styles with boys than with girls. Among American subjects, it has
been found that Black women have later memories than Black males or White females.
Black women also tend to report a low proportion of personal experience which is
independently correlated with being older at the age of first memory. It may be that with
parents are more likely to use directives than to elaborately reminisce with daughters in
Black American culture. 

Findings that Korean individuals have significantly later first memories than American
individuals was originally thought to be caused by the collectivist nature of Asian cultures.
The lack of an age discrepancy between Chinese males and New Zealand European
individuals serves to cast doubt on this theory. Additionally, studies on the Black American
population, which is considered a more collectivist society, have not indicated later first
memories than non-collectivist cultures. It has been shown, however, that children from
western cultures tell more elaborated, detailed, and emotional narratives than children
from eastern cultures. 

Maori adults report significantly earlier memories than either Pakeha or Chinese
individuals. The traditional emphasis on the past in Maori culture may have led to an
earlier understanding of the nature of time, and to the retrieval of earlier memories. Maori
are also more likely than Pakeha or Chinese individuals to indicate a family story as a
source for their memory. 

Implications 
Personality 

Individuals’ first memories significantly reflect their personality traits. People who reveal a
more detailed memory are more likely to be open in their daily lives and disclose a range
of personal information to others. Characteristics of early recollections are reflective of
friendliness for males and dominance for females. 

Forgotten memories 

Even when childhood events are not remembered episodically, they can be implicitly
remembered. Humans can be primed and implicitly trained earlier before they can
remember facts or autobiographical events. This is most important in terms of emotional
trauma. Adults can generally recall events from around 3.5 years, and have primarily
experiential memories beginning around 4.7 years old. However, adults who had traumatic
and abusive early childhoods report an offset of childhood amnesia around 5–7 years old.
It has been suggested that this is because stressful experiences can injure memory
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centers and possibly make it harder to form memories. This coupled with the fact that
priming can occur at a younger age may indicate that children in abusive situations have
implicit memory connections that were formed in response to the abuse. Whether or not
these ‘repressed’ memories can affect individuals is a matter of considerable debate in
psychology. 

False memories 

Very few adults have memories from before 2.5 years old. Those who do report memories
from before this age usually cannot tell the difference between personal memory of the
event and simple knowledge of it, which may have come from other sources. Events from
after the age of 10 years are relatively easy to remember correctly, whereas memories
from the age of 2 are more often confounded with false images and memories. Memories
from early childhood (around age two) are susceptible to false suggestion, making them
less trustworthy. These should be treated with caution, especially if they have severe
consequences. Imagining details of a false event can encourage the generation of false
memories. Studies have shown that people who merely imagine a childhood event are
more likely to believe that it happened to them compared to events they did not imagine.
This term has been coined imagination inflation and shows that merely imagining an event
can make it seem more plausible that it really happened. Using the same paradigm,
people that are shown a doctored photograph of themselves as a child in an event that
never occurred can create false memories of the event by imagining the event over time.
Therefore, this implies that it would be possible for false memories to be generated in
and/or fed by a court case. This concern has led the APA to advise caution in accepting
memories of physically and sexually abusive events from before the age of 2. However
they also recommend that these memories not be entirely discounted, due to the heinous
nature of the crimes. 

Proposed Explanations 
Freud’s trauma theory 
Sigmund Freud is famous for his theories of psychosexual development which suggest
that people's personality traits stem from their libido (sexual appetite) which develops
from early childhood experiences. Freud theorized that childhood amnesia was the result
of the mind’s attempt to repress memories of traumatic events that occurred in the
psychosexual development of every child. This supposedly led to the repression of the
majority of memories from the first years of life when children were supposedly obsessed
with exploring their sexuality. 

Freudian theory, including his explanation for childhood amnesia, has been criticized for
extensive use of anecdotal evidence rather than scientific research, and his observations
that allow for multiple interpretations. Examining the effects of emotional trauma and
childhood amnesia shows that stressful experiences do in fact disrupt memory and can
damage central parts of the memory system such as the hippocampus and amygdala.
Adults who were abused or traumatized in childhood form their earliest memories about
2–3 years after the general population. In addition, they demonstrate considerable
problems with visual, pictorial, and facial memory storage and retrieval compared to non-
traumatized individuals. This implies that trauma can disrupt the formation of early
childhood memories, but does not give evidence for Freud's theory of repression. 

Emotion 
The amygdala (which is primarily concerned with emotions and emotional content of
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memories) and the hippocampus (which concerns primarily autobiographical memories)
are generally independent, but emotions and the amygdala are known to play a role in
memory encoding, which is typically associated with the hippocampus. Research has
found that later memories in childhood have more propositional and emotional content
than earlier memories and are rated as more meaningful and vivid. It has been suggested
that differences in the emotions experienced by infants and adults may be a cause of
childhood amnesia. Whether highly emotional events can stimulate and improve reliable
recall (flashbulb memories) is still highly debated. 

Studies have discovered that emotional experiences are connected with faster retrieval
times, leading to the belief that emotional events have heightened accessibility in our
memories. If an event is particularly surprising, it receives prioritized processing in the
brain, most likely due to evolutionary reasons. The evolutionary theory states that if a
past event was particularly frightening or upsetting, one is apt to avoid a similar situation
in the future, especially if it is endangering to one's well-being. In addition, the more
significant an event, the bigger impact it has and the more rehearsal it receives. 

Findings have shown that events such as hospitalization and the birth of a sibling are
correlated with an earlier offset of childhood amnesia, which may be because they were
more emotionally memorable. However, other seemingly emotional memories such as the
death of a family member or having to move do not affect offset, possibly because the
events were not as meaningful to the child. Some memories are therefore available from
earlier in childhood than others, which has led to the conclusion that very emotional
events can be encoded and recalled earlier than non-emotional events. 

Neurological 
One possible explanation for childhood amnesia is the lack of neurological development
of the infant brain, preventing the creation of long term or autobiographical memories. The
hippocampus and prefrontal cortex, two key structures in the neuroanatomy of memory,
do not develop into mature structures until around the age of three or four. These
structures are known to be associated with the formation of autobiographical memories. 

The physiological approach appears to support findings about memory loss in relation to
amnesiacs and others who have experienced damage to the hippocampus. They cannot
efficiently store or recall memories from past events, but still exhibit perceptual and
cognitive skills and can still learn new information. The development of the Medial
Temporal Lobe (MTL), which contains the hippocampus, has been found to specifically have
a defining impact on the ability to encode and maintain memories from early childhood. 

While the neurological explanation does account for blanks in very young children’s
memories, it does not give a full explanation for childhood amnesia because it fails to
account for the years after the age of four. It also fails to address the issue that children
themselves do not show childhood amnesia. Children around the age of two to three have
been found to remember things that occurred when they were only one to two years old.
This discovery that three-year-olds can retrieve memories from earlier in their life implies
that all necessary neurological structures are in place. 

There are, however, reasons to believe that different associations within the cerebral
hemisphere have an effect on remembering events from a very early period in a person's
life. Mixed-handedness and bilateral saccadic eye movements (as opposed to vertical or
pursuit eye movements) have been associated with an earlier offset of childhood
amnesia, leading to the conclusion that interactions between the two hemispheres
correlate with increased memory for early childhood events. 



Developmental 
The development of a cognitive self is also thought to have a strong effect on encoding
and storing early memories. As toddlers grow, a developing sense of the self begins to
emerge as they realize that they are a person with unique and defining characteristics
and have individual thoughts and feelings separate from others. As they gain a sense of
the self, they can begin to organize autobiographical experiences and retain memories of
past events. This is also known as the development of a theory of mind which refers to a
child’s acceptance that they have beliefs, knowledge, and thoughts that no one else has
access to. 

The developmental explanation asserts that young children have a good concept of
semantic information, but lack the retrieval processes necessary to link past and present
episodic events to create an autobiographical self. Young children do not seem to have a
sense of a continuous self over time until they develop awareness for themselves as an
individual human being. This awareness is thought to form around the age of 4 or 5, as
children in this time period can understand that recent past events affect the present,
while 3-year old children still seem unable to grasp this concept. 

This acknowledged link of the past to the present and the concept of continuous time and
therefore a continuous self is also helped by memory talk with adults. Through elaboration
and repetition of events experienced, adults help children to encode memories as a part
of their personal past and it becomes essential to their being. 

Language 
The incomplete development of language in young children is thought to be a critical
cause of childhood amnesia as infants do not yet have the language capacity necessary
to encode autobiographical memories. The typical schedule of language development
seems to support this theory. At the age of one, babies tend to be limited to one word
utterances, and childhood amnesia predicts that adults have very few, if any, memories of
this time. By the age of three, children are capable of two or three word phrases, and by
age five their speech already resembles adult speech. There appears to be a direct
correlation between the development of language in children, and the earliest age at
which we can obtain childhood memories (around the age of four). Performance on both
verbal and nonverbal memory tasks shows that children with more advanced language
abilities can report more during a verbal interview and exhibit superior nonverbal memory
compared to children with less advanced language skills. 

Language allows children to organize personal past and present experiences and share
these memories with others. This exchange of dialogue makes children aware of their
personal past and encourages them to think about their cognitive self and how past
activities have affected them in the present. Several studies have shown that simply
discussing events with children in general could lead to more easily retrievable memories.
There has also been research that suggests the degree to which a child discusses events
with adults shapes autobiographical recollection. This has implications for gender and
cultural differences. Autobiographical memory begins to emerge as parents engage in
memory talk with their children and encourage them to think about why a certain event
happened. Memory talk allows children to develop memory systems in order to
categorize generic versus unique events. 

The social cultural developmental perspective states that both language and culture play
a role in the development of a child's autobiographical memory. An important aspect of
this theory considers the difference between parents who discuss memories at length
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with their children in an elaborative style, and those who do not. Children of parents who
discuss memories with them in an elaborative style report a greater number of memories
than children who do not discuss their memories. Memories are described with greater
detailed. This has implications for cultural differences. 

See also 
Developmental psychology 
Cognitive psychology 
Prenatal and perinatal psychology 
Neurobiology 
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Cue-dependent forgetting 

Cue-dependent forgetting, or retrieval failure, is the failure to recall information
without memory cues. The term either pertains to Semantic cues, State-dependent cues or
Context-dependent cues. 

Semantic cues 
When we do a simple search for files in our computer its memory is scanned for words.
Relevant files containing this word or string of words does then show up. This is not how
the memory in our mind works. Instead information stored in the memory is retrieved by
way of association with other memories. Some memories can not be recalled by simply
thinking about them. Rather you must think about something associated with it. 

Let us say someone tries to recollect the memories he had about a vacation he went on.
It does not work. Then someone mentions the fact that he was during this vacation hired a
classic car. This makes him remember all sorts of things from that trip. Such as what he
ate there, where he went and what books he read. 

An experiment from 1966 showed that you remember a group of words better if they are
within the same theme category. Such words that generates recall by association are
known as semantic cues. If the sound of the word is emphasized during the encoding
process, a cue that could be used could also put emphasis on the phonetic quality of the
word. 

State-dependent cues 
State-dependent cues are governed by the state of mind and being at the time of
encoding. The emotional or mental state of the person, such as being inebriated, drugged,
upset, anxious or happy are key cues. 

Context-dependent cues 
Research suggesters there is also Context-dependent cues which is dependent on
environment and situation. In an experiment conducted in 1975 deep sea drivers were
divided into two groups. Each group had the same list of 38 unrelated words to learn. But
one of the groups learned it 15 feet underwater, and the other on land. Both groups then
had recall those words underwater as well as on land. The divers who had learnt the
words on land recalled 38 % when tested on land and 21 % when under water. Those who
had learnt the words under water recalled 21 % on the beach and 32 % when under
water. 

Memory retrieval can be facilitated or triggered by replication of the context in which the
memory was encoded. Such conditions include weather, company, location, smelling of a
particular odour, hearing a certain song, even taste can sometimes act as a cue. For
example, students sometimes fail to recall diligently studied material when an
examination room's environmental conditions differ significantly from the room or place
where learning occurred. To improve learning and recall, it is recommended that students
should study under conditions that closely resemble an examination. 

Psychologists that have researched context dependent recall include Abernathy (1940). 



See also 
Forgetting 
State-dependent learning 
Learning 
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The cross-race effect  (sometimes called
cross-race bias, other-race bias or own-
race bias) refers to the tendency to more
easily recognize members of one's own race.
A study was made which examined 271 real
court cases. The results from this study
showed that witnesses correctly identified
65 % of the defendants which were of the
same race as them. On the other hand, 45% of
the defendants were identified which belonged
to a different race than the witnesses. 

In social psychology, the cross-race effect is
described as the "ingroup advantage". In other
fields, the effect can be seen as a specific
form of the "ingroup advantage" since it is only
applied in interracial or inter-ethnic situations,
whereas "ingroup advantage” can refer to
mono-ethnic situations as well. 

Deeper study of the cross-race effect has also
demonstrated two types of processing for the
recognition of faces: featural and holistic. It has
been found that holistic processing (which
occurs beyond individual parts of the face) is
more commonly used in same-race situations,
but there is an experience effect, which means
that as a person gains more experience with
those of a particular race, he or she will begin
to use more holistic processing. Featural
processing is much more commonly used with
an unfamiliar stimulus or face. 

Theoretical approaches 

 
"How To Spot A Jap" (1942), produced by the United States Army, attempts to describe
the visual differences between Japanese and Chinese, a distinction that was difficult for US
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soldiers. Click for a larger image. 

History 
The first research on the cross-race effect was published in 1914. It stated that humans
tend to perceive people of other races than themselves to all look alike. All else being
equal, individuals of a given race are distinguishable from each other in proportion to their
familiarity or contact with the race as a whole. Thus, to the uninitiated Caucasian, all East
Asian people look alike, while to East Asian people, all Caucasian people look alike. This
does not hold true when people of different races familiarize themselves with races
different from their own. 

Ingroup advantage 
Cross-race effect has a strong connection with the ingroup advantage phenomenon. With
ingroup advantage, people evaluate and judge members of their own self-defined group
as being better and fairer than members of other groups (outgroup disadvantage). Social
psychologists have demonstrated in the last 30 years that even the smallest aspect of
differentiation, like preference for flavor of ice cream or style of music, can trigger ingroup
advantage. If the group-building factor is a person's race, then cross-race effect appears.
The favoritism of ingroup members also results from the decreased inborn motivation to
read the face of a person of another group or culture. Hess, Senecal & Kirouac showed in
1996 that the motivation to decode the emotional facial expression instantly decreased
when the experimental subject realized that the face belonged to a person of another
race. 

Cross-race effect and emotion recognition 
A meta-analysis of several studies about emotion recognition in facial expressions
revealed that people could recognize and interpret the emotional facial expression of a
person of their own race faster and better than of a person of another race. These
findings apply to all races in the same way. Some studies show that other races,
compared to one’s own race, have differently shaped faces and different details within a
facial expression, making it difficult for members of other races to decode emotional
expressions. However, studies have shown that the mood of the observer does not affect
the cross-race effect. 

Social cognition 
Research has shown that people tend to think more categorically about outgroup
members and more individually about ingroup members. For example, outgroup members
may associate specific facial features with a particular race or ethnicity, and do not notice
the subtle variations in skin tone, eye color, or hair texture that ingroup members
recognize. Categorical thinking happens more consistently for outgroup participants while
individuation does the exact opposite. These different views between outgroup and
ingroup members have been known to bias conceptual cognitive processes and show
that the cross-race effect actually has less to do with race than with different levels of
cognitive processing that occur for ingroup and outgroup members. 

Cognitive disregard 

Another set of cognitive theories related to cross-race effect focuses on how social
categorizaion and individuation biases face memory. Some researchers believe that the
inability for ingroup members’ to recognize differences in the features of outgroup
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members can be explained through cognitive disregard. They find that the likelihood of
falsely identifying a member of an out-group stems from an automatic encoding of a face
without processing its unique features. Thus, when presented with an out-group member
who has a similar face to the one that was encoded, the in-group member automatically,
but incorrectly determines that the face has been “seen” before. These studies conclude
that diminishing the cross race effect requires individuals to process ethnically-differing
faces with the goal of encoding with individuation. 

Depth of  processing hypothesis 

Depth of processing also influences the presence of the cross race effect. Same-race
faces are more correctly and easily discerned because deep processing, than other-race
faces are. This hypothesis, however, is controversial because of its inability to be
replicated within studies. 

Challenges for social cognition models 

There are two challenges to the social cognition models (a) mixed evidence dealing with
race accessibility, face perception, and memory and (b) the effects of development and
training on the cross-race effect. Regarding the mixed evidence, the popular belief is that
the more someone is exposed to people of different races the less likely they will be
affected by the cross-race effect. There have been studies that support this theory, but
other research has shown mixed results. For example, the results of studies done where
the accessibility, as in how easy or not it is for a person to be around people of difference
races, to different races is manipulated, showed that this does not always affect face
memory. Second regarding the development and training effects, just because someone
shows improvement with dealing with the cross-race effect due to exposure to cross race
training or experience, it is not a direct prediction of a good social cognitive model. For
the social cognitive model to start explaining such effects there would have to be
evidence that ingroup and outgroup distinctions occur developmentally at the exact time
the cross-race effect emerges in a child. There is some evidence showing when the cross-
race effect first emerges, but there is little research directly testing the onset of ingroup
and outgroup recognition biases in young children. 

Perceptual expertise hypothesis 
The perceptual expertise hypothesis suggests that people recognize emotions in people
of the same race with greater accuracy because individuals tend to gather as friends and
spend more time with people of the same race than people of a different race. With
greater exposure comes greater expertise and ability to identify emotions of people in
the same racial group. 

Elfenbein and Ambady’s meta-analysis from the year 2002 uses the term "cultural
emotional learning" to refer to this perceptual expertise hypothesis. The authors suggest
that the more time spent with members of different races, the more familiar one is with
different races, and the more cross-race effect is diminished. Important factors of the
learning process are the duration and frequency of exposure and the motivation of the
trainee. The brain automatically learns to process the information better and more
accurately. 

Similarly, one may point to a study by Paul Ekman, who is more known for his studies on
microexpressions. Ekman und Friesen observed in 1976 that only contact with a foreign
race raises the recognition rate of facial expressions. They showed pictures of white
Americans to a tribe in New Guinea. The Americans either smiled, looked sad or angry. The
members of the tribe who had been exposed to foreigners before could read the
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emotions in the American faces much better than those who had not. 

The perceptual expertise theory also suggest that if we identify the perceptual learning
mechanisms that control perceptual expertise with face and non-face stimuli we will
understand the cross-race effect. There are many models that deal with perceptual
expertise, but all of these models share the idea that a human’s face processing ability
does not generalize equally to all faces. Hence, these theories propose that racial
segregation results in people developing better expertise in distinguishing between faces
of our own race or of a different race. Research around these theories also suggests that
the more a child is exposed to cross-race face processing the lower the cross-race
effect. However, if the child is not exposed to a lot of cross-race face processing the
cross-race effect can increase. Furthermore, there is evidence that long term and short
term exposure to cross-race face processing can improve recognition. 

Challenges for perceptual expertise models 

Challenges to the perceptual expertise models are the mixed evidence for the interracial
contact hypothesis, and the varied results of the training effect. The mixed evidence
shows that although there is some support to the theory that the more interracial contact
a person has the, the better a person is at cross-race recognition, all the evidence
gathered does not come to the same conclusion. This mixture of results causes the
relationship between cross-race exposure and recognition ability to weaken. However,
there may also be a third factor that contributes to these inconsistent findings. There is
some evidence that the quality of cross-race contact has an effect on this relationship.
For example, research supports the position that to be able to recognize cross-race
faces one has to be attentive and effortful when encoding the face into memory. Training
individuals has been shown to reduce the cross race effect in people, however this quick
onset is coupled with a quick off set of the ability. Although, this short term training can
translate into long term training, it is not the same as actually having real life experience
with the cross-race effect. Finally, there are also other processes besides perceptual
expertise that can influence cross-race recognition. 

Effects of social cognition 
Another reason the cross-race-effect may occur is that perceptions are often affected by
motivations, expectations, and social cognition. Overall, the creation of norms has shaped
and biased even simple perceptions such as line lengths. In terms of perception of faces,
studies have shown that racially ambiguous faces that have been identified as one race
or another based on their hairstyle are identified as having more features of the racial
category represented by the hairstyle. Similarly, faces of an ambiguous but equal shade
are interpreted as darker or lighter when accompanied by the label of either "black" or
"white", respectively. 

Integration of cross-race effect theories 
Prototypes 

Individuals develop and store a face prototype each time they encounter a face unique to
ones he or she has previously encountered (usually ones that differ in features compared
to his or her ethnic group). From their studies, researchers have concluded that when an
individual belonging to an ethnicity that differs from his or her own, he or she forms a
prototype and reserves it for future use, if and when necessary. The prototype view raises
concern, however, because individuals storing these unique faces may ignore the fact that
everyone has features that may be only special to his or her makeup, and may not apply



everyone has features that may be only special to his or her makeup, and may not apply

to everyone belonging to that particular ethnic group or race; thus, this results in more
false alarms during eyewitness testimony or identifying perpetrators in lineups. 

Race-feature theory 
In his 1996 study, researchers noticed that when looking at ethnicity, in-group faces are
processed without acknowledgement of ethnic-specific details and features. People code
faces that deviate from the norm of their ethnic group through the absence or presence
of distinctive ethnic features. 

This is supported by the finding that the classification of other-race faces tends to be
faster than same-race faces. This suggests that race seems to be a more perceptually
salient feature than other more discerning facial features when the face belongs to a
different race. This was previously explained as stemming from a more clustered density-
gradient for other-race faces than same race faces. The reasoning is that this causes
more nodes to become activated in reaction to an other-race face, resulting in faster
classification, but less discriminability in terms of memory. However, these exemplar-
based theories cannot explain why faces that are ambiguous in terms of social category
information can influence recognition. 

Contact hypothesis theory 
One method researchers have suggested to help mollify the prevelence of the cross race
effect is through application of the contact hypothesis. Accurate recognition and
identification of other-race faces, researchers have deduced, stems from a difference in
learning experiences that relate to individual ethnic groups. The cross race effect can be
reduced by continual exposure ethnic groups that differ from one's own; the more positive
interactions that occur between two ethnic groups, the more heterogeneous the
ethnicities will seem to be. The type of contact experienced between the two ethnic
groups also plays a major role in this hypothesis' effectiveness; the more intimate the
contact, the higher the chances become of accurately recognizing a member of a
different ethnicity than one’s own 

Empirical findings 
The cross-race effect across ethnic groups 
Although most studies done about the cross race effect are with black and white
participants, there are also numerous studies done with people of different ethnic
backgrounds. For example, there are studies done that compare Hispanic with black and
white participants, black with white and Japanese participants, Chinese with Korean and
white participants, Turkish and German participants, and finally a study has been done
comparing Arab and Israeli Jews. The data from all of these studies have come to the
same conclusion. The cross-race effect is evident among all people of all different races. 

Morphological basis 
The cross race effect has a morphological basis: The facial appearance is morphologically
different for different ethnic backgrounds. This was established empirically in, where a
large set of 3D scans of faces from different ethnic backgrounds was automatically
clustered into groups. Only facial landmark distances were used in this grouping. The
result was that gender, as well as ethnicity, emerged as primary factors of group
membership. 



Immersion vs. upbringing 
Children and face identification 

With the help of several conducted studies, researchers conclude that the accuracy of
eyewitness memory is significantly affected by the ethnic identity of both the suspect and
the eye-witness; an individual can more accurately recognize a face belonging to his or
her race than an individual whose race differs from that of his or her own. Previous studies
have analyzed how the cross-race effect affects adults during eyewitness testimony but
fails to address the possible existence of age-related confounding factors: On one hand,
as an individual grows older and encounters more members of the other ethnic group in
question, the novelty of the ethnic difference wears off and makes it less distracting, and
the individual can pay higher absolute and relative amounts of attention to subtle
distinctions between members of that group; on the other hand, time also increases the
individual's exposure to biases prevalent in his/her own in-group, as well as compounding
the effects of any self-reinforcement bias that the individual exhibits with respect to
his/her preexisting opinions. The literature available on this topic is minute and conflicting;
some researchers have found a prevalence of the cross-race effect in both white and
black children, yet others have reported findings of children possessing the ability to
discern other-race faces accurately. In their aim to identify developmental differences,
researchers such as Pezdek et al. discovered that children recognize faces belonging to
their own race more effectively than faces belonging to another race. 

Consequences 
Cross-race identification bias 
This effect refers to the decreased ability of people of one race to recognize faces and
facial expressions of people of another race. This differs from the cross-race bias
because this effect is found mostly during eyewitness identification as well as
identification of a suspect in a line-up. In these situations, many people feel as if races
other than their own look alike, and they have difficulty distinguishing between members
of different ethnic groups. Cross-race identification bias is also known as the
misinformation effect since people are considered to be misinformed about other races
and have difficulty identifying them. In a study dealing with eyewitness testimony,
investigators examined forty participants in a racially diverse area of the US. Participants
watched a video of a property crime being committed, then in the next 24 hours came to
pick the suspect out of a photo line-up. Most of the participants in the study either
misidentified the suspect or stated the suspect was not in the line-up at all. Correct
identification of the suspect occurred more often when the eyewitness and the suspect
were of the same race. In another study, 86 convenience store clerks were asked to
identify three customers: one white, one black, and one Mexican, all of whom had
purchased in the store earlier that day. The clerks tended to identify customers belonging
to their own race accurately, but were more likely to make errors when attempting to
identify other races members. Meanwhile, another study found that "alcohol intoxication
reduces the own-race bias in face recognition," albeit by impairing accurate perception
and leaving in place or increasing random error rather than by improving facial recognition
of members of other groups. 

There has been some disagreement about the consistency of the own-race bias.
However, data gathered from multiple studies does show that the own-race bias is
consistent. The own-race bias occurs in people of all races. Since eyewitness
identification can be problematic, researches have started to conduct studies of own-



identification can be problematic, researches have started to conduct studies of own-

race biases using more forensics. This kind of research needs to pay more attention to a
target’s distinctive features and level of attractiveness. If a target is very distinctive or
very attractive, it could reduce the cross-race effect because that person would be
easier to identify. 

Psychological experts all agree that the cross-race effect is a common occurrence during
in-court testimony when an eyewitness is trying to remember a person. In order to reduce
the cross-race effect there have been multiple changes to how policemen handle
eyewitness identification. For example, to reduce the cross-race identification bias Britain
has a law that states police must include the suspect in a line up with at least eight other
people who share similar characteristics to him or her. This forces the eyewitness to use
his or her memory of the suspects features, not the suspect's race, as a form of
identification. 

Economic 
In a globalized world, in which different cultures and races collaborate and negotiate
about contracts, licenses, rights and political decisions, one clearly sees the negative
impacts of the cross-race effect. Prof. Thomas (Department of Intercultural
Communication, Regensburg, Germany) stated that at least 50% of Western-Chinese
negotiations fail due to impaired communication. Even signed contracts lead to
suboptimal results in 60–70% of the cases. "Trends in Managing Mobility 2007" found that
30% of the failed negotiations could be indirectly traced back to the cross-race effect.
Consequences of the cross-race effect include reduced emotional intelligence, negative
evaluation of trustworthiness, reduced ability to communicate, lack of empathy and a
decreased ability to judge the overall situation of a negotiation. 

Ways to reduce cross-race effect 
A study was done in which participants were forewarned about cross-race effect and the
idea that viewing individuals holistically according to stereotypes does not lead to the
correct identification of facial expressions. Instead, participants were encouraged to
focus on individual facial features. Results from this study showed that the cross-race
effect could be reduced and sometimes even eliminated when participants were wary of
it. Therefore, cross-race effect may be a result of people using stereotypes to holistically
process faces rather than analytically view individual parts of faces to identify an emotion.
This study also shows the effect that education may have in helping society as a whole to
reduce the cross-race effect. When individuals are more aware of how they may be falling
into the trap of stereotyping, they can make more accurate judgments about others. 

See also 
Discrimination 
Ethnic nepotism 
Ethnic group 
Face perception 
Ingroup bias 
List of cognitive biases 
List of memory biases 
Ingroups and outgroups 
Out-group homogeneity bias 
Racialism 
Racism 
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Cryptomnesia 

Cryptomnesia occurs when a forgotten memory returns without it being recognized as
such by the subject, who believes it is something new and original. It is a memory bias
whereby a person may falsely recall generating a thought, an idea, a song, or a joke, not
deliberately engaging in plagiarism but rather experiencing a memory as if it were a new
inspiration. 

Early use 
The word was first used by the psychiatrist Théodore Flournoy, in reference to the case of
medium Hélène Smith (Catherine-Élise Müller) to suggest the high incidence in psychism of
"latent memories on the part of the medium that come out, sometimes greatly disfigured
by a subliminal work of imagination or reasoning, as so often happens in our ordinary
dreams." 

Carl Gustav Jung treated the subject in his thesis On the Psychology and Pathology of So-
Called Occult Phenomena (1902) and in an article, Cryptomnesia (1905), suggested the
phenomenon in Nietzsche's Also Sprach Zarathustra . The idea was studied or mentioned
by Géza Dukes, Sándor Ferenczi and Wilhelm Stekel as well as by Sigmund Freud in
speaking of the originality of his inventions. 

Experimental research 
In the first empirical study of cryptomnesia, people in a group took turns generating
category examples (e.g., kinds of birds: parrot, canary, etc.). They were later asked to
create new exemplars in the same categories that were not previously produced, and
also to recall which words they had personally generated. People inadvertently
plagiarized about 3–9% of the time either by regenerating another person's thought or
falsely recalling someone's thought as their own. Similar effects have been replicated
using other tasks such as word search puzzles and in brainstorming sessions. 

Research has distinguished between two kinds of cryptomnesia, though they are often
studied together. The distinction between these two types of plagiarism is in the
underlying memory bias responsible—specifically, is it the thought that is forgotten, or the
thinker? The first type of bias is one of familiarity. The plagiarizer regenerates an idea that
was presented earlier, but believes the idea to be an original creation. The idea that is
reproduced could be another's idea, or one's own from a previous time. B. F. Skinner
describes his own experience of self-plagiarism: 

"One of the most disheartening experiences of old age is discovering that a point
you just made—so significant, so beautifully expressed—was made by you in
something you published long ago." 

The second type of cryptomnesia results from an error of authorship whereby the ideas
of others are remembered as one's own. In this case, the plagiarizer correctly recognizes
that the idea is from an earlier time, but falsely remembers having been the origin for the
idea (or, having lost the specific memory of encountering it in print or conversation,
assumes that it "came to" the plagiarizer as an original idea). Various terms have been
coined to distinguish these two forms of plagiarism — occurrence forgetting vs. source
forgetting and generation errors vs. recognition errors. The two types of cryptomnesia
appear to be independent: no relationship has been found between error rates and the
two types are precipitated by different causes. 



Causes 
Cryptomnesia is more likely to occur when the ability to properly monitor sources is
impaired. For example, people are more likely to falsely claim ideas as their own when
they were under high cognitive load at the time they first considered the idea. Plagiarism
increases when people are away from the original source of the idea, and decreases
when participants are specifically instructed to pay attention to the origin of their ideas.
False claims are also more prevalent for ideas originally suggested by persons of the
same sex, presumably because the perceptual similarity of the self to a same-sex person
exacerbates source confusion. In other studies it has been found that the timing of the
idea is also important: if another person produces an idea immediately before the self
produces an idea, the other's idea is more likely to be claimed as one's own, ostensibly
because the person is too busy preparing for their own turn to properly monitor source
information. 

Value 
As explained by Carl Jung, in Man and His Symbols, "An author may be writing steadily to a
preconceived plan, working out an argument or developing the line of a story, when he
suddenly runs off at a tangent. Perhaps a fresh idea has occurred to him, or a different
image, or a whole new sub-plot. If you ask him what prompted the digression, he will not
be able to tell you. He may not even have noticed the change, though he has now
produced material that is entirely fresh and apparently unknown to him before. Yet it can
sometimes be shown convincingly that what he has written bears a striking similarity to
the work of another author — a work that he believes he has never seen." 

"The ability to reach a rich vein of such material [of the unconscious] and to translate
it effectively into philosophy, literature, music or scientific discovery is one of the
hallmarks of what is commonly called genius." — Carl Jung, Man and His Symbols. 
"We can find clear proof of this fact in the history of science itself. For example, the
French mathematician Poincaré and the chemist Kekulé owed important scientific
discoveries (as they themselves admit) to sudden pictorial 'revelations' from the
unconscious. The so-called 'mystical' experience of the French philosopher Descartes
involved a similar sudden revelation in which he saw in a flash the 'order of all
sciences.' The British author Robert Louis Stevenson had spent years looking for a
story that would fit his 'strong sense of man's double being,' when the plot of Dr. Jekyll
and Mr. Hyde was suddenly revealed to him in a dream." — Carl Jung Man and His
Symbols 

Jorge Luis Borges's story, "Pierre Menard, Author of the Quixote," is a meta-fictive
enactment of cryptomnesia. This work is written in the form of a review or literary critical
piece about (the non-existent) Pierre Menard. It begins with a brief introduction and a
listing of all of Menard's work: 

Borges's "review" describes this 20th-century French writer (Menard) who has made an
effort to go further than mere "translation" of Don Quixote, but to immerse himself so
thoroughly as to be able to actually "re-create" it, line for line, in the original 16th century
Spanish. Thus, Pierre Menard is often used to raise questions and discussion about the
nature of accurate translation. Or, in this case, the hermeneutics of cryptomnesia. 

Cases 



Nietzsche 
Jung gives the following example in Man and His Symbols .Friedrich Nietzsche's book Thus
Spoke Zarathustra includes an almost word for word account of an incident also included
in a book published about 1835, half a century before Nietzsche wrote. This is considered
to be neither purposeful plagiarism nor pure coincidence: Nietzsche's sister confirmed
that he had indeed read the original account when he was 11 years old; and Nietzsche's
youthful intellectual prowess, his later cognitive degeneration due to neurosyphilis, and his
accompanying psychological deterioration (specifically, his increasing grandiosity as
manifested in his later behavior and writings) together strengthen the likelihood that he
happened to commit the passage to memory upon initially reading it and later, after
having lost his memory of encountering it, assumed that his own mind had created it. 

Byron 
In some cases, the line between cryptomnesia and zeitgeist may be somewhat hazy.
Readers of Lord Byron's closet drama Manfred noted a strong resemblance to Goethe's
Faust. In a review published in 1820, Goethe wrote, "Byron's tragedy, Manfred, was to me
a wonderful phenomenon, and one that closely touched me. This singular intellectual poet
has taken my Faustus to himself, and extracted from it the strangest nourishment for his
hypochondriac humour. He has made use of the impelling principles in his own way, for his
own purposes, so that no one of them remains the same; and it is particularly on this
account that I cannot enough admire his genius." Byron was apparently thankful for the
compliment; however, he claimed that he had never read Faustus. 

Keller 
Helen Keller compromised her and her teacher's[  citation needed ] credibility with an incident of
cryptomnesia which was misapprehended as plagiarism. The Frost King , which Keller
wrote out of buried memories of a fairytale read to her four years previously, left Keller a
nervous wreck, and unable to write fiction for the rest of her life. 

Stevenson 
Robert Louis Stevenson refers to an incident of cryptomnesia that took place during the
writing of Treasure Island , and that he discovered to his embarrassment several years
afterward: 

...I am now upon a painful chapter. No doubt the parrot once belonged to
Robinson Crusoe. No doubt the skeleton is conveyed from Poe. I think little of
these, they are trifles and details; and no man can hope to have a monopoly
of skeletons or make a corner in talking birds. The stockade, I am told, is
from Masterman Ready . It may be, I care not a jot. These useful writers had
fulfilled the poet's saying: departing, they had left behind them Footprints on
the sands of time, Footprints which perhaps another — and I was the other!
It is my debt to Washington Irving that exercises my conscience, and justly
so, for I believe plagiarism was rarely carried farther. I chanced to pick up the
Tales of a Traveller some years ago with a view to an anthology of prose
narrative, and the book flew up and struck me: Billy Bones, his chest, the
company in the parlour, the whole inner spirit, and a good deal of the
material detail of my first chapters — all were there, all were the property of
Washington Irving. But I had no guess of it then as I sat writing by the fireside,
in what seemed the spring-tides of a somewhat pedestrian inspiration; nor
yet day by day, after lunch, as I read aloud my morning's work to the family. It



yet day by day, after lunch, as I read aloud my morning's work to the family. It

seemed to me original as sin; it seemed to belong to me like my right eye... 

Harrison 
The precedent in United States copyright law, as of 1976, has been to treat alleged
cryptomnesia no differently from deliberate plagiarism. The seminal case is Bright Tunes
Music v. Harrisongs Music, where the publisher of "He's So Fine," written and composed by
Ronald Mack, demonstrated to the court that George Harrison borrowed substantial
portions of his song "My Sweet Lord" from "He's So Fine." The Court imposed damages
despite a claim that the copying was subconscious. The ruling was upheld by the Second
Circuit in ABKCO Music v. Harrisongs Music, and the case Three Boys Music v. Michael
Bolton, upheld by the Ninth Circuit, affirmed the principle. (Losing his case embittered
Harrison enough to write, compose, and perform "This Song," whose lyrics include the
harsh line, "(It) don't infringe on anyone's copyright.")[  citation needed ] 

Eco 
In Interpretation and Overinterpretation, Umberto Eco describes the rediscovery of an
antique book among his large collection, which was eerily similar to the pivotal object in
his novel The Name of the Rose . 

I had bought that book in my youth, skimmed through it, realized that it was
exceptionally soiled, and put it somewhere and forgot it. But by a sort of
internal camera I had photographed those pages, and for decades the image
of those poisonous leaves lay in the most remote part of my soul, as in a
grave, until the moment it emerged again (I do not know for what reason)
and I believed I had invented it. 

See also 
Automatic writing 
Confabulation 
Jamais vu 
Source amnesia 
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Fading affect bias 

The fading affect bias, more commonly known as FAB, is a psychological phenomenon
in which information regarding negative emotions tends to be forgotten more quickly than
that associated with pleasant emotions. Although there have been some contradictory
findings regarding the presence of FAB, it has been largely found to be real. 

Description 
Initially, the Fading Affect Bias was widely accepted as the process whereby the
emotional valence of certain events fades over time. More specifically, early researchers
largely believed that there was a general fading over time of emotional content and
intensity in relation to specific life events, regardless of whether the experiences were
positive ones or negative ones. However, later studies found that cognitive processes
occur that cause the emotional intensity of negative events to dissipate at a faster rate
than positively perceived events. Many conclusions have been drawn regarding FAB, and
many explanations have been proposed for why it even exists. 

Related studies 
Some of the earliest evidence and argument for the validity of the Fading Affect Bias can
be dated back to Cason's 1932 study. In this study, a retrospective procedure was put
into effect, which entailed the recollection of past events as well as a rating of the
emotions which the respective events prompted. Data from this study reflected that the
recalling of positive events was generally stronger than that of negative events. However,
criticism of this study centered upon the fact that retrospective and introspective
procedures could possibly be subject to memory biases. Thus, a later study—Holmes
(1970)--took a "non-introspective" approach to studying FAB. Twenty-six subjects were
told to record events in a diary and record the emotional intensities of the experiences.
Data results from these studies were found to be generally consistent with FAB.
Publication from Walker, et al. (1997) has been viewed as the "modern era" of FAB
studies. In a 1997 publication, Walker discussed the role which memory plays in FAB. Here,
it is stated that human beings are preferential in what they select to remember and that
certain particulars of events fade, but emotions necessarily do not. Walker used a diary
recording method to analyze the cognitive processes of a sample of Caucasian
undergraduates. This study found that emotions prompted by positive events were more
likely to last than those prompted by negative occurrences. Nonetheless, later studies
were conducted by others which were more representative of the population, in that they
included people of various races, different socioeconomic statuses, and both genders. 

Ritchie et al. (2009) used subject's personal responses to 1200 autobiographical events
to study the Fading Affect Bias. In this study, four possible trends were found regarding
memory: the Fixed Affect (wherein emotional intensity is maintained), the Fading Affect
(wherein emotional intensity diminishes), the Flourishing Affect (where there is an increase
in intensity), and the Flexible Affect (where there is a reversal of valence). For positive
recollections, the Fixed Affect was more prominent (39%) than the Fading Affect (37%).
However, for negative occurrences, the Fading Affect was more prominent (51%) than the
Fixed Affect (38%). Instances of the Flourishing Affect and the Flexible Affect were
significantly low for both instances. 

In addition to the aforementioned psychological studies, related neurobiological studies
were conducted that could possibly further explain the phenomenon of FAB. During an



were conducted that could possibly further explain the phenomenon of FAB. During an

interview, neurobiologist Matt Wilson, detailed that in studying the brain activity of rats, it
was found that the remembrance of past events and the anticipation of future events
seemed to be linked neurologically. This is a possible implication of why FAB exists: the
human need to catalog relevant information to be used in the future. 

Freudian influence on FAB research 
Sigmund Freud's theory of repression was used during initial research of FAB. A key tenet
of the FAB theory is that certain emotional intensities dissipate over the course of time.
Freud's theory of repression, however, implies that while specific event memories can be
eventually forgotten over time, accompanying emotions remain unbothered. Also, it states
that intense emotions are more likely to be remembered, but "not necessarily the
substance of." 

Conclusions and the possible explanation for FAB 
Researchers have drawn many conclusions regarding why FAB occurs. A popular
explanation for FAB among psychologists and researchers alike is the need for healthy
self-awareness and positive self-esteem. It has been largely found that FAB is more
prevalent among mentally healthy individuals as opposed to those who suffer from mental
and neurological dysfunction. More specifically, it has been established that people who
suffer from even mild depression are more likely to maintain negative emotions from
unpleasant experiences. Thus, it has been concluded that FAB allows one to have positive
perception and be more likely to attain a positive self-image. In addition, it has been found
that human beings have the tendency to alter their negative emotions into positive ones
and to use certain negative occurrences as learning experiences. This too adds to having
a positive outlook on life. Several things, such as self-image, one's mood disposition, the
frequency of rehearsal, and "recreational drug use" are considered moderators of FAB. 
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Confabulation 

In psychology, confabulation (verb: confabulate) is a memory disturbance, defined as
the production of fabricated, distorted or misinterpreted memories about oneself or the
world, without the conscious intention to deceive. Confabulation is distinguished from lying
as there is no intent to deceive and the person is unaware the information is false.
Although individuals can present blatantly false information, confabulation can also seem
to be coherent, internally consistent, and relatively normal. Individuals who confabulate
present incorrect memories ranging from "subtle alternations to bizarre fabrications", and
are generally very confident about their recollections, despite contradictory evidence.
Most known causes of confabulation are caused by brain damage or dementias, such as
aneurysm, Alzheimer's disease, or Wernicke–Korsakoff syndrome, common manifestation
of alcoholism due to thiamine deficiency. 

Two distinct types of confabulation are often distinguished: spontaneous and provoked. 

Spontaneous, or primary, confabulations do not occur in response to a cue and seem to
be involuntary. Spontaneous confabulation is relatively rare, may result from the
interaction between frontal lobe pathology and organic amnesia, and is more common in
cases of dementia. 

Provoked, momentary, or secondary confabulation represents a normal response to a
faulty memory and is common in both amnesia and dementia. Provoked confabulations
can become apparent during memory tests. Another distinction found in confabulations is
that between verbal and behavioral. Verbal confabulations are spoken false memories
and are more common, while behavioral confabulations occur when an individual acts on
their false memories. Confabulated memories of all types most often occur in
autobiographical memory, and are indicative of a complicated and intricate process that
can be led astray at any point during encoding, storage, or recall of a memory. This type
of confabulation is commonly seen in Korsakoff's syndrome. 

Characteristic features 
Confabulation is associated with several characteristics: 

1. Typically verbal statements but can also be non-verbal gestures or actions. 
2. Can include autobiographical and non-personal information, such as historical facts,

fairytales, or other aspects of semantic memory. 
3. The account can be fantastic or coherent. 
4. Both the premise and the details of the account can be false. 
5. The account is usually drawn from the patient’s memory of actual experiences,

including past and current thoughts. 
6. The patient is unaware of the accounts’ distortions or inappropriateness, and is not

concerned when errors are pointed out. 
7. There is no hidden motivation behind the account. 
8. The patient’s personality structure may play a role in their readiness to

confabulate. 

Theories 
Theories of confabulation range in emphasis. Some theories propose that confabulations
represent a way for memory-disabled individuals to maintain their self-identity. Other
theories use neurocognitive links to explain the process of confabulation. Still other



theories use neurocognitive links to explain the process of confabulation. Still other

theories frame confabulation around the more familiar concept of delusion. Other
researchers frame confabulation within the fuzzy-trace theory. Finally, some researchers
call for theories that rely less on neurocognitive explanations and more on epistemic
accounts. 

Neuropsychological theories 
The most popular theories of confabulation come from the field of neuropsychology or
cognitive neuroscience. Research suggests that confabulation is associated with
dysfunction of cognitive processes that control the retrieval from long-term memory.
Frontal lobe damage often disrupts this process, preventing the retrieval of information
and the evaluation of its output. Furthermore, researchers argue that confabulation is a
disorder resulting from failed “reality monitoring/source monitoring” (i.e. deciding whether
a memory is based on an actual event or whether it is imagined. Some
neuropsychologists suggest that errors in retrieval of information from long-term memory
that are made by normal subjects involve different components of control processes than
errors made by confabulators. Detection of these errors are considered part of the
Supervisory System, which is believed to be a function of the frontal cortex. 

Self-identity theory 
Some argue confabulations have a self-serving, emotional component in those with
memory deficits that aids to maintain a coherent self-concept. In other words, individuals
who confabulate are motivated to do so, because they have gaps in their memory that
they want to fill in and cover up. 

Temporality theory 
Support for the temporality account suggests that confabulations occur when an individual
is unable to place events properly in time. Thus, an individual might correctly state an
action they performed, but say they did it yesterday, when they did it weeks ago. In the
Memory, Consciousness, and Temporality Theory, confabulation occurs because of a
deficit in temporal consciousness or awareness. 

Monitoring theory 
Along a similar notion are the theories of reality and source monitoring theories. In these
theories, confabulation occurs when individuals incorrectly attribute memories as reality,
or incorrectly attribute memories to a certain source. Thus, an individual might claim an
imagined event happened in reality, or that their friend told them about an event, they
actually heard about on television. 

Strategic retrieval account theory 
Supporters of the strategic retrieval account suggest that confabulations occur when an
individual cannot actively monitor a memory for truthfulness after its retrieval. An
individual recalls a memory, but there is some deficit after recall that interferes with the
person establishing its falseness. 

Executive control theory 
Still others propose that all types of false memories, including confabulation, fit into a
general memory and executive function model. In 2007, a framework for confabulation
was proposed that stated confabulation is the result of two things: problems with



was proposed that stated confabulation is the result of two things: problems with

executive control and problems with evaluation. In the executive control deficit, the
incorrect memory is retrieved from the brain. In the evaluative deficit, the memory will be
accepted as a truth due to an inability to distinguish a belief from an actual memory. 

Confabulation in the context of delusion theories 
Recent models of confabulation have attempted to build upon the link between delusion
and confabulation. More recently, a monitoring account for delusion, applied to
confabulation, proposed both the inclusion of conscious and unconscious processing. The
claim was that by encompassing the notion of both processes, spontaneous versus
provoked confabulations could be better explained. In other words, there are two ways to
confabulate. One is the unconscious, spontaneous way in which a memory goes through
no logical, explanatory processing. The other is the conscious, provoked way in which a
memory is recalled intentionally by the individual to explain something confusing or
unusual. 

Fuzzy-trace theory 
Fuzzy-trace theory, or FTT, is a concept more commonly applied to the explanation of
judgment decisions. According to this theory, memories are encoded generally (gist), as
well as specifically (verbatim). Thus, a confabulation could result from recalling the
incorrect verbatim memory or from being able to recall the gist portion, but not the
verbatim portion, of a memory. 

FTT uses a set of five principles to explain false-memory phenomena. Principle 1 suggests
that subjects store verbatim information and gist information parallel to one another. Both
forms of storage involve the surface content of an experience. Principle 2 shares factors
of retrieval of gist and verbatim traces. Principle 3 is based on dual-opponent processes
in false memory. Generally, gist retrieval supports false memory, while verbatim retrieval
suppresses it. Developmental variability is the topic of Principle 4. As a child develops into
an adult, there is obvious improvement in the acquisition, retention, and retrieval of both
verbatim and gist memory. However, during late adulthood, there will be a decline in these
abilities. Finally, Principle 5 explains that verbatim and gist processing cause vivid
remembering. Fuzzy-trace Theory, governed by these 5 principles, has proved useful in
explaining false memory and generating new predictions about it. 

Epistemic theory 
However, not all accounts are so embedded in the neurocognitive aspects of
confabulation. Some attribute confabulation to epistemic accounts. In 2009, theories
underlying the causation and mechanisms for confabulation were criticized for their focus
on neural processes, which are somewhat unclear, as well as their emphasis on the
negativity of false remembering. Researchers proposed that an epistemic account of
confabulation would be more encompassing of both the advantages and disadvantages
of the process. 

Presentation 
Associated neurological and psychological conditions 
Confabulations are often symptoms of various syndromes and psychopathologies in the
adult population including: Korsakoff's syndrome, Alzheimer’s Disease, Schizophrenia, and
traumatic brain injury. 



Wernicke–Korsakoff syndrome is a neurological disorder typically characterized by years
of chronic alcohol abuse and a nutritional thiamine deficiency. Confabulation is one salient
symptom of this syndrome. A study on confabulation in Korsakoff’s patients found that
they are subject to provoked confabulation when prompted with questions pertaining to
episodic memory, not semantic memory, and when prompted with questions where the
appropriate response would be “I don’t know.” This suggests that confabulation in these
patients is “domain-specific.” Korsakoff’s patients who confabulate are more likely than
healthy adults to falsely recognize distractor words, suggesting that false recognition is a
“confabulatory behavior.” 

Alzheimer’s Disease is a condition with both neurological and psychological components.
It is a form of dementia associated with severe frontal lobe dysfunction. Confabulation in
individuals with Alzheimer’s is often more spontaneous than it is in other conditions,
especially in the advanced stages of the disease. Alzheimer’s patients demonstrate
comparable abilities to encode information as healthy elderly adults, suggesting that
impairments in encoding are not associated with confabulation. However, as seen in
Korsakoff's patients, confabulation in Alzheimer’s patients is higher when prompted with
questions investigating episodic memory. Researchers suggest this is due to damage in
the posterior cortical regions of the brain, which is a symptom characteristic of
Alzheimer’s Disease. 

Schizophrenia is a psychological disorder in which confabulation is sometimes observed.
Although confabulation is usually coherent in its presentation, confabulations of
schizophrenic patients are often delusional Researchers have noted that these patients
tend to make up delusions on the spot which are often fantastic and become increasingly
elaborate with questioning. Unlike patients with Korsakoff's and Alzheimer's, patients with
schizophrenia are more likely to confabulate when prompted with questions regarding
their semantic memories, as opposed to episodic memory prompting. In addition,
confabulation does not appear to be related to any memory deficit in schizophrenic
patients. This is contrary to most forms of confabulation. Also, confabulations made by
schizophrenic patients often do not involve the creation of new information, but instead
involve an attempt by the patient to reconstruct actual details of a past event. 

Traumatic brain injury (TBI) can also result in confabulation. Research has shown that
patients with damage to the inferior medial frontal lobe confabulate significantly more
than patients with damage to the posterior area and healthy controls. This suggests that
this region is key in producing confabulatory responses, and that memory deficit is
important but not necessary in confabulation. Additionally, research suggests that
confabulation can be seen in patients with frontal lobe syndrome, which involves an insult
to the frontal lobe as a result of disease or traumatic brain injury (TBI). Finally, rupture of
the anterior or posterior communicating artery, subarachnoid hemorrhage, and
encephalitis are also possible causes of confabulation. 

Location of brain lesions 
Confabulation is believed to be a result of damage to the right frontal lobe of the brain. In
particular, damage can be localized to the ventromedial frontal lobes and other
structures fed by the anterior communicating artery (ACoA), including the basal forebrain,
septum, fornix, cingulate gyrus, cingulum, anterior hypothalamus, and head of the caudate
nucleus. 

Developmental differences 
While some recent literature has suggested that older adults may be more susceptible



While some recent literature has suggested that older adults may be more susceptible

than their younger counterparts to have false memories, the majority of research on
forced confabulation centers around children. Children are particularly susceptible to
forced confabulations based on their high suggestibility. When forced to recall
confabulated events, children are less likely to remember that they had previously
confabulated these situations, and they are more likely than their adult counterparts to
come to remember these confabulations as real events that transpired. Research
suggests that this inability to distinguish between past confabulatory and real events is
centered on developmental differences in source monitoring. Due to underdeveloped
encoding and critical reasoning skills, children's ability to distinguish real memories from
false memories may be impaired. It may also be that younger children lack the meta-
memory processes required to remember confabulated versus non-confabulated events.
Children's meta-memory processes may also be influenced by expectancies or biases, in
that they believe that highly plausible false scenarios are not confabulated. However,
when knowingly being tested for accuracy, children are more likely to respond, “I don’t
know” at a rate comparable to adults for unanswerable questions than they are to
confabulate. Ultimately, misinformation effects can be minimized by tailoring individual
interviews to the specific developmental stage, often based on age, of the participant. 

Provoked versus spontaneous confabulations 
There is evidence to support different cognitive mechanisms for provoked and
spontaneous confabulation. One study suggested that spontaneous confabulation may be
a result of an amnesic patient’s inability to distinguish the chronological order of events in
his memory. In contrast, provoked confabulation may be a compensatory mechanism, in
which the patient tries to make up for his memory deficiency by attempting to
demonstrate competency in recollection. 

Confidence in false memories 
Confabulation of events or situations may lead to an eventual acceptance of the
confabulated information as true. For instance, people who knowingly lie about a situation
may eventually come to believe that their lies are truthful with time. In an interview
setting, people are more likely to confabulate in situations in which they are presented
false information by another person, as opposed to when they self-generate these
falsehoods. Further, people are more likely to accept false information as true when they
are interviewed at a later time (after the event in question) than those who are
interviewed immediately or soon after the event. Affirmative feedback for confabulated
responses is also shown to increase the confabulator’s confidence in their response. For
instance, in culprit identification, if a witness falsely identifies a member of a line-up, he will
be more confident in his identification if the interviewer provides affirmative feedback. This
effect of confirmatory feedback appears to last over time, as witnesses will even
remember the confabulated information months later. 

Among normal subjects 
On rare occasions, confabulation can also be seen in normal subjects. It is currently
unclear how completely healthy individuals produce confabulations. It is possible that
these individuals are in the process of developing some type of organic condition that is
causing their confabulation symptoms. It is not uncommon, however, for the general
population to display some very mild symptoms of provoked confabulations. Subtle
distortions and intrusions in memory are commonly produced by normal subjects when
they remember something poorly. 



Diagnosis and treatment 
Spontaneous confabulations, due to their involuntary nature, cannot be manipulated in a
laboratory setting. However, provoked confabulations can be researched in various
theoretical contexts. The mechanisms found to underlie provoked confabulations can be
applied to spontaneous confabulation mechanisms. The basic premise of researching
confabulation comprises finding errors and distortions in memory tests of an individual. 

Deese–Roediger–McDermott lists 
Confabulations can be detected in the context of the Deese–Roediger–McDermott
paradigm by using the Deese–Roediger–McDermott lists. Participants listen to audio
recordings of several lists of words centered around a theme, known as the critical word.
The participants are later asked to recall the words on their list. If the participant recalls
the critical word, which was never explicitly stated in the list, it is considered a
confabulation. Participants often have a false memory for the critical word. 

Recognition tasks 
Confabulations can also be researched by using continuous recognition tasks. These tasks
are often used in conjunction with confidence ratings. Generally, in a recognition task,
participants are rapidly presented with pictures. Some of these pictures are shown once;
others are shown multiple times. Participants press a key if they have seen the picture
previously. Following a period of time, participants repeat the task. More errors on the
second task, versus the first, are indicative of confusion, representing false memories. 

Free recall tasks 
Confabulations can also be detected using a free recall task, such as a self-narrative task.
Participants are asked to recall stories (semantic or autobiographical) that are highly
familiar to them. The stories recalled are encoded for errors that could be classified as
distortions in memory. Distortions could include falsifying true story elements or including
details from a completely different story. Errors such as these would be indicative of
confabulations. 

Treatment 
Treatment for confabulation is somewhat dependent on the cause or source, if identifiable.
For example, treatment of Wernicke–Korsakoff syndrome involves large doses of vitamin B
in order to reverse the thiamine deficiency. If there is no known physiological cause, more
general cognitive techniques may be used to treat confabulation. In a recent case study,
Self-Monitoring Training (SMT) was shown to reduce delusional confabulations.
Furthermore, improvements were maintained at a three-month follow-up and were found
to generalize to everyday settings. Although this treatment seems promising, more
rigorous research is necessary to determine its efficacy in the general confabulation
population. 

Research 
Although significant gains have been made in the understanding of confabulation within
recent years, there is still much to be learned. One group of researchers in particular has
laid out several important questions for future study. They suggest that more information
is necessary regarding the neural systems that support the different cognitive processes



is necessary regarding the neural systems that support the different cognitive processes

needed for normal source monitoring. They also proposed the idea of developing a
standard neuropsychological test battery that is able to discriminate between the
different types of confabulations. Furthermore, there is a considerable amount of debate
regarding the best way to organize and combine neuroimaging, pharmacological, and
cognitive/behavioral approaches to understand confabulation. 

In a recent review article, another group of researchers contemplate issues concerning
the distinctions between delusions and confabulation. They question whether delusions
and confabulation should be considered distinct or overlapping disorders and, if
overlapping, to what degree? They also discuss the role of unconscious processes in
confabulation. Some researchers suggest that unconscious emotional and motivational
processes are potentially just as important as cognitive and memory problems. Finally,
they raise the question of where to draw the line between the pathological and the
nonpathological. Delusion-like beliefs and confabulation-like fabrications are commonly
seen in healthy individuals. What are the important differences between patients with
similar etiology who do and do not confabulate? Since the line between pathological and
nonpathological is likely blurry, should we take a more dimensional approach to
confabulation? Research suggests that confabulation occurs along a continuum of
implausibility, bizarreness, content, conviction, preoccupation, and distress, and impact on
daily life. 

See also 
Anosognosia 

Further reading 
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2012 

Sacks, Oliver (1985), The Man Who Mistook His Wife for a Hat , New York: Perennial
Library, ISBN 0-06-097079-0 , retrieved 21 March 2012 

http://books.google.com/books?id=_rkKxbevFZEC&printsec=frontcover&dq=brain+fiction+self-deception+and+the+riddle+of+confabulation&hl=en&sa=X&ei=hjZqT_24L-GdmQWB_8z_CA&ved=0CDEQ6AEwAA
http://books.google.com/books?id=_rkKxbevFZEC&printsec=frontcover&dq=brain+fiction+self-deception+and+the+riddle+of+confabulation&hl=en&sa=X&ei=hjZqT_24L-GdmQWB_8z_CA&ved=0CDEQ6AEwAA
http://www.arvindguptatoys.com/arvindgupta/wife-hat.pdf
http://www.arvindguptatoys.com/arvindgupta/wife-hat.pdf


Generation effect  

The generation effect  is a phenomenon where information is better remembered if it is
generated from one's own mind rather than simply read. Researchers have struggled to
account for why generated information is better recalled than read information, but no
single explanation has been sufficient. 

Generation effect in experiments 
The generation effect is typically achieved in cognitive psychology experiments by asking
participants to generate words from word fragments. This effect has also been
demonstrated using a variety of other materials, such as when generating a word after
being presented with its antonym or synonym, generating keywords in paragraphs,
pictures, and arithmetic problems. In addition, the generation effect has been found in
studies using free recall, cued recall, and recognition tests. • In one study, the subject was
provided with a stimulus word, the first letter of the response, and a word relating the
two. For example, with the rule of opposite, the stimulus word "hot", and the letter "c", the
word cold would be generated. This methodology has since been used in the majority of
experiments investigating the generation effect. 

Causes 
Lexical activation hypothesis 
According to the lexical activation hypothesis, the participant must search his or her
semantic memory during the process of generation. The search activates semantic
features in memory that are related to the target item. During the retrieval of the target
item at testing, the semantic features serve as retrieval cues and aid in the recall of the
target item. One study done by Payne, Neely, and Burns further tested this hypothesis.
Their research question was: will the generation effect occur for words only or also non
words? To test this they studied 168 Purdue undergraduate students. The researchers
divided the participants up into two groups. The first group had word or non word pairs
that rhymed and were told to read both out loud. The second group had a word or non
word and the first letter of the next followed by blanks, and were told to read the first
word out loud and generate a word that rhymed with the first word and started with the
letter presented. The results were as expected. Participants were only generating words
rather than non words according to the lexical activation hypothesis 

Procedural account 
The procedural account, which builds upon the lexical activation hypothesis, argues that
people are more likely to engage in particular cognitive procedures during the encoding
of items when generating than when reading. The process of generation induces people to
connect the item to information in memory (unlike the lexical activation hypothesis, the
information in memory does not necessarily reside in the lexicon). The generation effect
occurs if the procedures used during encoding are reinstated during the memory test.
Procedural account is also linked to transfer-appropriate processing in that they both
cause or do not cause the generation effect depending on encoding and retrieval
processes. 

Multifactor transfer-appropriate processing account 



According to the multifactor transfer-appropriate processing account, the generation task
forces participants to focus their processing on the type of information needed to solve
the generation task. When a later test is sensitive to the same type of information, a
generation effect occurs. However, when there is not a match between the type of
information processed to solve the generation task and the type of information needed to
do well on a later test, the generation effect does not occur. For example, a participant
that is required to generate same-category targets from distinctive semantic cues (e.g.,
PURR-C_T, SADDLE-H_RS_) is likely to notice similarities between the targets (e.g., they
are all animals). This type of manipulation would promote whole-list relational processing,
which may enhance generation performance on a free recall test. Other manipulations can
emphasize cue-target processing, thus helping generation performance on cued recall
tests. 

It has been found that the generation effect was invariable across the different types of
memory encoding. 

Limitations 
By manipulating materials or instructions, experimenters have reduced or eliminated the
generation effect. This suggests that there are instances in which reading can have the
same memorial gains as generating. For example, when participants are given instructions
to process information in a manner that was similar to the processing performed by the
participants in the generate condition, the generation advantage between the groups was
eliminated. In another study, participants who used a processing strategy (imagery) that
was more effective than reading performed just as well as those who generated. 

Although the generation effect is a robust finding, there are some studies that have found
no memorial benefits of generating compared to reading. For example, one study did not
find the generation effect when they used legal nonwords and found a reduced generation
effect when they used material unfamiliar to the participants. They concluded that
generating may have limited effectiveness when applied to new or unfamiliar material.
This warrants some concern because if the generation effect is to be incorporated into
educational practices such as classroom teaching, we would want it to help students
learn new material. 

It is possible that the generation effect may cause a trade-off in encoding item
information and associative information. The processing of item-specific features of the
target item may be enhanced when generating, and generating may also enhance the
processing of cue-target relation. But, encoding requires limited-capacity resources, so
the better encoding of one type of information may occur at a cost to the encoding of
other information. This also has implications for applying generation to educational
practices because even if generation improves the recall of specific words, the memory
for the contextual information surrounding those words may suffer. 

Practical applications 
The generation effect appears promising as a strategy for learning, and particularly for
remembering educational material. Currently, researchers at UCLA and UC Berkeley are
investigating ways to incorporate learning strategies such as the generation effect, as
well as other "desirable difficulties", into the classroom [1]. 

There are some ways that you could use generation to aid in memory retention. Here are
some examples: 

http://iddeas.psych.ucla.edu


Read a section of your book. Then, close the book and generate (and answer)
questions about what you just read. 
If there are review questions at the end of a chapter, answer those questions
without looking back at the pages. 
Use flashcards to test yourself. 
If you are an educator (or if you want to write a practice test for a friend), create
tests that require fill-in-the-blank, short answer, or essay responses rather than
multiple-choice responses. 
While reading a wikipedia article, try editing it to make it clearer and more
understandable. 

Exceptions to Generation Effect 
There are several reports in the literature that suggest that individuals diagnosed with
DAT (which stands for dementia of the Alzheimer type) do not show the generation effect.
One study included 42 healthy adults, 23 with very mild DAT, and 26 with mild DAT.
Researchers Kristi S. Multhaup and David A. Balota had participants read some sentences
(e.g., "The horse jumped the fence") and generate the endings to other sentences (e.g.,
"The gentleman opened the "). Later, participants were given the subjects of the
sentences (e.g., "horse"; "gentleman") and asked to recall the object that had been paired
with the words in the previous sentences (e.g., "fence"; "door"). Healthy older adults
showed higher recall for words that they had generated compared with 383 words that
they had read (i.e., a significant generation effect). In contrast, individuals diagnosed with
DAT did not show a difference in recall for words that they had generated and words that
they had read. Similarly, another study reported four experiments with the same group of
18 DAT individuals and found little evidence for a generation effect in word recall, word
recognition, or recall of action instructions. 

See also 
List of memory biases 

External links 
http://iddeas.psych.ucla.edu 

http://iddeas.psych.ucla.edu


Google effect  

The Google effect  is the tendency to forget information that can be found readily online
by using Internet search engines such as Google. According to the first study about the
Google effect people are less likely to remember certain details they believe will be
accessible online. However, the study also claims that people's ability to learn information
offline remains the same. 

History 
The phenomenon was described and named by Betsy Sparrow (Columbia), Jenny Liu
(Wisconsin) and Daniel M. Wegner (Harvard) in their paper from July 2011. 

Explanation 
The study included four experiments conducted with students at Columbia and Harvard. In
part one, subjects had to answer hard trivia questions. Then they used a software
program. It required participants to insert which color (either red or blue) a word was as
fast as possible. Some words were related to search engines, such as Google and Yahoo.
The reaction times for the search engine words were faster. This indicated, according to
the study, that the participants thought about search engines when searching for
information. 

In part two, the subjects read statements related to the trivia questions and had to
remember them. They were told which statements later would be available to look up and
which would be unavailable. The latter statements were remembered better. This
suggests, the experimenters claim, that our memories are adapted to Internet information
search. 

In phase three, the subjects had to in a computer type in the details of answers to
questions handed out to them. When some answers were typed in, one third of the times
the computer said "Your entry has been saved.", one third of the times it said "Your entry
has been saved on the folder FACTS, DATA, INFO, NAMES, ITEMS, or POINTS." and one third
it said "“Your entry has been erased.” The participants were led to believe that they could
make use of the ostensibly saved information in a test trial. The result showed they
remember more from the latter category than the two others. 

In the final phase, the subjects believed the statements would be stored in computer
folders. They had an easier time remembering the folder names than the statements. 

Sparrow claims the Internet is a type of transactive memory. She said, "We're not
thoughtless empty-headed people who don't have memories anymore. But we are
becoming particularly adept at remembering where to go find things. And that's kind of
amazing." 

External links 
Link to the Science study 
Link to video of Betsy Sparrow discussing her research 

http://scim.ag/B-Sparrow
http://scim.ag/B-Sparrow
http://scim.ag/B-Sparrow
http://news.columbia.edu/research/2490


Hindsight bias 

Hindsight bias, also known as the knew-it-all-along effect  or creeping
determinism, is the inclination to see events that have already occurred as being more
predictable than they were before they took place. It is a multifaceted phenomenon that
can affect different stages of designs, processes, contexts, and situations. Hindsight bias
may cause memory distortion, where the recollection and reconstruction of content can
lead to false theoretical outcomes. It has been suggested that the effect can cause
extreme methodological problems while trying to analyze, understand, and interpret
results in experimental studies. A basic example of the hindsight bias is when, after
viewing the outcome of a potentially unforeseeable event, a person believes he or she
"knew it all along". Such examples are present in the writings of historians describing
outcomes of battles, physicians recalling clinical trials, and in judicial systems trying to
attribute responsibility and predictability of accidents. 

History 
The hindsight bias, although not hitherto named as such, was not a new concept when
it emerged in psychological research in the 1970s. In fact it had been indirectly described
numerous times by historians, philosophers and physicians. In 1973 Baruch Fischhoff
attended a seminar where Paul E. Meehl stated an observation that clinicians often
overestimate their ability to have foreseen the outcome of a particular case, as they
claim to have known it all along. Baruch, a psychology graduate student at the time, saw
an opportunity in psychological research to explain these observations. 

 
Daniel Kahneman 

In the early seventies investigation of heuristics and biases was a large area of study in
psychology, led by Amos Tversky and Daniel Kahneman. Two heuristics identified by
Tversky and Kahneman were of immediate importance in the development of the hindsight
bias, and these were the availability heuristic and the representativeness heuristic. In an
elaboration of these heuristics, Beyth and Fischhoff devised the first experiment directly
testing the hindsight bias. They asked participants to judge the likelihood of several
outcomes of U.S. president Richard Nixon’s upcoming visit to Beijing (then romanized as
Peking) and Moscow. Some time after president Nixon’s return, participants were asked
to recall, or reconstruct the probabilities they had assigned to each possible outcome,
and their perceptions of likelihood of each outcome was greater or overestimated for
events that actually had occurred. This study is frequently referred to in definitions of the
hindsight bias, and the title of the paper, "I knew it would happen", may have contributed
to the hindsight bias being interchangeable with the phrase "knew it all along" hypothesis. 

en.wikipedia.org-_w_index.php-ee29467ef7cc2569b3abda9cf0773d4d.xhtml


In 1975 Fischhoff developed another method for investigating the hindsight bias, which at
the time was referred to as the "creeping determinism hypothesis". This method involves
giving participants a short story with four possible outcomes, one of which they are told is
true, and are then asked to assign the likelihood of each particular outcome. Participants
frequently assign a higher likelihood of occurrence to whichever outcome they have been
told is true. Remaining relatively unmodified, this method is still used in psychological and
behavioural experiments investigating aspects of the hindsight bias. Having evolved from
the heuristics of Tversky and Kahneman into the creeping determinism hypothesis and
finally into the hindsight bias as we now know it, the concept has many practical
applications and is still at the forefront of research today. Recent studies involving the
hindsight bias have investigated the effect age has on the bias, how hindsight may impact
interference and confusion, and how it may affect banking and investment strategies. 

Function 
The hindsight bias is defined as a tendency to change a recollection from an original
thought to something different because of newly provided information. Since 1973, when
Fischhoff started the hindsight bias research, there has been a focus on two main
explanations of the bias: distorted event probabilities and distorted memory for
judgments of factual knowledge. 

Hindsight bias has been supported in tests done with examples of medical procedure and
the outcome for the patient. Subjects are given the procedure and a randomly assigned
patient outcome, either neutral or bad, to interpret the level of malpractice by the
doctors. Results showed that higher levels of malpractice were reported by the subjects
when they were told there was a bad patient outcome than a neutral patient outcome,
even when presented with exactly the same procedure. This supported the hypothesis of
the experiment that bias would increase when an adverse outcome was presented, even
if it was false, and it was thought that treatment was overlooked only when the outcome
was bad. Subjects used the phrase "it should have been obvious" multiple times in the
experiment, similar to the other name for hindsight bias the "I knew it all along"
phenomenon. 

Hindsight bias is not only affected by whether or not the outcome is favorable or
unfavorable, but also the severity of the negative outcome. In malpractice suits, the more
severe the negative outcome the more dramatic the juror’s hindsight bias. In a perfectly
objective case, the verdict would be based on the physician’s standard of care instead of
the outcome of the treatment, however studies show that cases that end in severe
negative outcomes such as death result in higher levels of hindsight bias. In 1996, LaBine
proposed a scenario where a psychiatric patient told a therapist that they were
contemplating harming another individual who the therapist did not warn of possible
danger. Three participants were given three possible outcomes where the threatened
individual received no injuries, minor injuries, and serious injuries and then were asked to
determine if the doctor would be considered negligent. Participants who received the
serious injuries category not only rated the therapist as negligent but also rated the
attack as more foreseeable. Participants in the no injuries and minor injury categories
were more likely to see the therapist’s actions as reasonable. 

In tests for hindsight bias a person is asked to remember a specific event from the past
or recall some descriptive information that they had been tested on earlier. In between
the first test and final test they are given the correct information about the event or
knowledge. At the final test he or she will report that they knew the answer all along when
they truly have changed their answer to fit with the correct information they were given
after the initial test. Hindsight bias has been found to take place in both memory for



after the initial test. Hindsight bias has been found to take place in both memory for

experienced situations (events that the person is familiar with) and hypothetical situations
(made up events where the person must imagine being involved). More recently it has
been found that hindsight bias also exists in recall with visual material. When tested on
initially blurry images the subjects learn what the true image was after the fact and they
would then remember a clear recognizable picture. There has been very little research on
the phenomenon of visual hindsight bias. One experiment performed by Muhm et al.
occurred over a six year period and had over 4,618 participants. Each participant
received a chest radiograph every 4 months. Each radiograph was reviewed by two
radiologists and a respiratory physician to determine if there were any problems. Over
the course of the experiment, 92 chest tumors were found in several of the participants.
When physicians reviewed the previous radiographs of the participants who developed
tumors, they determined that evidence of the tumor was present even before it had been
identified. In other words, after the tumor had been found the physicians determined the
presence of the tumor to be obvious in several previous radiographs even though they
had not noticed this evidence in past examinations. 

The role of surprise can help explain the malleability of hindsight bias. There are three
ways in which surprise influences the reconstruction of pre-outcome predictions: (1)
Surprise is used as a direct metacognitive heuristic to estimate the distance between
outcome and prediction, (2) surprise triggers a deliberate sense-making process, and (3)
it also biases this process by enhancing the retrieval of surprise-congruent information
and expectancy-based hypothesis testing. Along with the emotion of surprise, personality
traits affect hindsight bias. A new integrative lens model is an approach to figure out the
bias and accuracy in human inferences due to their individual personality traits. This model
integrates on accurate personality judgments and hindsight effects as a by-product of
knowledge updating. During the study, there were three processes that had the potential
to explain the occurrence of hindsight effects in personality judgments. Those three
processes are changes in an individual’s cue perceptions, changes in the utilization of
more valid cues, and changes in consistency with which the cue knowledge is applied.
After two studies, it was clear that there were hindsight effects for all five personality
dimensions. Evidence was found that both the utilization of more valid cues and changes
in cue perceptions, but not changes in the consistency with which cue knowledge is
applied account for the hindsight effects. During both studies, participants were
presented with target pictures and were asked to judge each target’s levels of the Big
Five. The Big Five represents all five personality dimensions. Another topic that affects the
function of hindsight bias is the auditory function of humans. 

To test the affects of auditory distractions on hindsight bias, four experiments were
completed. Experiment one included plain words, experiment two included words with
warning, experiment three included full sentences, and experiment four included less-
degraded words. By using these different techniques, it offers a different range of
detection. By knowing the identities of words caused people to overestimate others’
naïve ability to identify moderately to highly degraded spoken versions of those words.
People who know the outcome of an event tend to overestimate their own prior
knowledge or others’ naïve knowledge of the event. Speakers tend to overestimate the
clarity of their message while listeners overestimate their understanding of
communication. This hindsight bias creates a feeling of inevitability. This auditory hindsight
bias occurs despite people’s effort to avoid it. 

It is more difficult to test for hindsight bias in children than adults because the verbal
methods used in experiments on adults are too complex for children to understand, let
alone measure bias. There have been some experimental procedures created with visual
identification to test children in a way they can grasp. Methods with visual images start by
presenting a blurry image that becomes clearer over time. In some conditions the final
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object is known and in others it is kept secret. In the cases where the subject knows what
the object shape will become when the image is clear they are asked to estimate the
amount of time it will take for other participants of similar age to guess what the object is.
Due to hindsight bias the estimated times are often much lower than in reality because
the participant is using their knowledge while making their estimate. These types of
studies have presented results that show that not only do hindsight bias affect adults, but
also children. Hindsight bias in adults and in children shares a core cognitive constraint.
That constraint is a tendency to be biased on one’s current knowledge when attempting
to recall or reason about a more naïve cognitive state, regardless of whether that more
naïve state is one’s own earlier naïve state or someone else's. Children have a theory of
mind, which is their mental state of reasoning. Hindsight bias is a fundamental problem in
cognitive perspective taking. After reviewing developmental literature on hindsight bias
and other limitations, it was found that some of children’s limitation in the theory of mind
may stem from the same core component as hindsight bias. This key factor brings forth
underlying mechanisms. A developmental approach is necessary for a comprehensive
understanding of the nature of hindsight bias in social cognition. Bernstein et al. ran an
experiment that determined that hindsight bias was more prevalent in preschool aged
children, decreased in older childhood and adulthood, and then increased again older
adulthood. Results indicated that preschool aged children often exhibited hindsight bias
by confusing their original answer with information that was presented to them at a later
date. This led them to believe that they had known it all along. Older adults exhibited
hindsight bias by forgetting their original answers and using the information presented at
a later date to construct a new answer. Older children and adults displayed a different
type of hindsight bias when presented with an identical task. After being presented with
new information, older children and adults often adjusted their answers but did not
formulate or adopt an entirely new idea. Regardless of age, all participants claimed to
know more answers than they actually did. 

Cognitive models 
To understand how a person can so easily change the foundation of knowledge and belief
for events after receiving new information three cognitive models of hindsight bias have
been reviewed. The three models are SARA (Selective Activation and Reconstructive
Anchoring), RAFT (Reconstruction After Feedback with Take the Best) and CMT (Causal
Model Theory). SARA and RAFT focus on distortions or changes in a memory process while
CMT focuses on probability judgments of hindsight bias. 

The SARA model explains hindsight bias for descriptive information in memory and
hypothetical situations and was created by Rüdiger Pohl and associates. SARA assumes
that people have a set of images to draw their memories from. They suffer from the
hindsight bias due to selective activation or biased sampling of that set of images.
Basically, people only remember small select amounts of information and when asked to
recall it at a later time they will use that biased image to support their own opinions
about the situation. The set of images is originally processed in the brain when first
experienced. When remembered this image is reactivated, and the ability for editing and
alteration of the memory is possible which takes place in hindsight bias when new and
correct information is presented, leading one to believe that this new information when
remembered at a later time is the persons original memory. Due to this reactivation in the
brain a more permanent memory trace can be created. The new information acts as a
memory anchor causing retrieval impairment. 

The RAFT model explains hindsight bias with comparisons of objects using knowledge
based probability then applying interpretations to those probabilities. When given two
choices a person will recall the information on both topics and will make assumptions
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based on how reasonable they find the information to be. An example would be comparing
two cities to find which is larger. If either city is well known (i.e. popular sporting team)
while the other is not as recognizable, the person’s mental cues for the more popular city
will increase. They will then 'Take the best' option in their assessment of their own
probabilities. They recognize a city due to a sports team then assume that the city will be
the most populated. Take the Best refers to a cue that is viewed as most valid and
becomes support for the person’s interpretations. RAFT is a by-product of adaptive
learning. Feedback information will update a person's knowledge base. This can lead to a
person who is unable to retrieve the initial information since the information cue has been
replaced by a cue that they thought was more fitting. The 'best' cue has been replaced
and the person only remembers the answer that is most likely and believes that they
thought this was the best point the whole time. 

Both SARA and RAFT descriptions include a memory trace impairment or cognitive
distortion that is caused by feedback of information and reconstruction of memory. 

CMT is a non-formal theory based on work by many researchers to create a collaborative
process model for hindsight bias that involves event outcomes. People try to make sense
of an event that has not turned out how they expected by creating causal reasoning for
the starting event conditions. This can give that person the idea that the event outcome
was inevitable and there was nothing that could take place to prevent it from happening.
CMT can be caused by a discrepancy between a person’s expectation of the event and
the reality of an outcome. They consciously want to make sense of what has happened
and selectively retrieve memory that supports the current outcome. The causal attribution
can be motivated by wanting to feel more positive about the outcome and possibly
themselves. 

Are people liars or are they tricking themselves into believing that they knew the right
answer? These models would show that memory distortions and personal bias play a role.

Memory distortions 
Hindsight bias has similarities to other memory distortions such as misinformation effect
and false autobiographical memory. Misinformation effect occurs after an event is
witnessed; new information received after the fact influences how the person remembers
the event, and can be called post-event misinformation. This is an important issue with
eyewitness testimony. False autobiographical memory takes place when suggestions or
additional outside information is provided to distort and change memory of events; this
can also lead to false memory syndrome. At times this can lead to creation of new
memories that are completely false and have not taken place. All three of these memory
distortions contain a three-stage procedure. The details of each procedure are different
but can result in some psychological manipulation and alteration of memory. Stage one is
different between the three paradigms although all involve an event, an event that has
taken place (misinformation effect), an event that has not taken place (false
autobiographical memory), and a judgment made by a person about an event that must
be remembered (hindsight bias). Stage two consists of more information that is received
by the person after the event has taken place. The new information given in hindsight bias
is correct and presented up front to the person, while the extra information for the other
two memory distortions is wrong and presented in an indirect and possibly manipulative
way. The third stage consists of recalling the starting information. The person must recall
the original information with hindsight bias and misinformation effect while a person that
has a false autobiographical memory is expected to remember the incorrect information
as a true memory. 
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For a false autobiographical memory to be created, the person must believe a memory
that is not real. To seem real, the information given must be influenced by their own
personal judgments. There is no real episode of an event to remember, so this memory
construction must be logical to that person's knowledge base. Hindsight bias and
misinformation effect recall a specific time and event, this is called an episodic memory
process. These two memory distortions both use memory-based mechanisms that involve
a memory trace that has been changed. Hippocampus activation takes place when an
episodic memory is recalled. The memory is then available for alteration by new
information. The person believes that the remembered information is the original memory
trace, not an altered memory. This new memory is made from accurate information and
therefore the person does not have much motivation to admit they were wrong originally
by remembering the original memory. This can lead to motivated forgetting. 

Motivated forgetting 
Main article: Motivated forgetting 

Following a negative outcome of a situation, people do not want to accept blame. Instead
of accepting their role in the event, they view themselves as caught up in a situation that
was unforeseeable and therefore they are not the culprit, which is referred to as
defensive processing, or view the situation as inevitable and that there was nothing that
could be done to prevent it, which is retroactive pessimism. Defensive processing involves
less hindsight bias as they are playing ignorant of the event. Retroactive pessimism
makes use of hindsight bias after a negative, unwanted outcome. Events in life can be
hard to control or predict. It is no surprise that people want to view themselves in a more
positive light and do not want to take responsibility for situations they could have altered.
This leads to hindsight bias in the form of retroactive pessimism to inhibit upward
counterfactual thinking, instead interpreting the outcome as succumbing to an inevitable
fate. This memory inhibition, preventing a person from recalling what really happened, may
lead to failure to accept one's mistakes and therefore to be unable to learn and grow to
prevent a similar mistake from taking place in the future. Hindsight bias can also lead to
overconfidence in one's decisions without considering other options. Such people see
themselves as persons who remember correctly, even though they are just forgetting that
they were wrong. Avoiding responsibility is common among the human population.
Examples will be discussed below to show the regularity and severity of hindsight bias in
society. 

Elimination 
Research shows that people still exhibit the bias even when they are informed about it.
Researchers attempt to decrease the bias in participants has failed, leading one to think
that hindsight bias has an automatic source in cognitive reconstruction. This supports the
Causal Model Theory and the use of sense-making to understand event outcomes. The
only observable way to decrease hindsight bias in testing is to increase accountability of
the participant's answer. 

Related disorders 
Schizophrenia 
Schizophrenia is an example of a disorder that directly affects the hindsight bias. The
hindsight bias has a stronger effect on schizophrenic individuals compared to individuals
from the general public. 
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The hindsight bias effect is a paradigm that demonstrates how recently acquired
knowledge influences the recollection of past information. Recently acquired knowledge
has a strange, but strong influence on schizophrenic individuals in relation to information
previous learned. New information combined with the lack of acceptable influence of past
reality-based memories can disconfirm behaviour and delusional belief, which typify in
patients suffering from schizophrenia. This can cause faulty memory, which can lead to
hindsight thinking and believing in knowing something they don't. Delusion-prone
individuals suffering from schizophrenia can falsely jump to conclusions. Jumping to
conclusions can lead to hindsight, which strongly influences the delusional conviction in
schizophrenic individuals. In numerous studies, cognitive functional deficits in schizophrenic
individuals impair their ability represent and uphold contextual processing. 

Post-traumatic stress disorder 
Post-traumatic stress disorder is the re-experiencing and avoidance of trauma-related
stressors, emotions and memories from a past event or events that has cognitive
dramatizing impact on an individual. 

PTSD can be attributed to the functional impairment of the prefrontal cortex (PFC)
structure. Dysfunctions of cognitive processing of context and abnormalities that PTSD
patients suffer from can affect hindsight thinking such as in combat soldiers perceiving
they could have altered outcomes of events in war. The Prefrontal Cortex (PFC) and
dopamine (DA) systems are parts of the brain that can be responsible for the impairment
in cognitive control processing of context information. The PFC is well known for controlling
the thought process in hindsight bias that something will happen when it evidently does
not. Brain impairment in certain brain regions can also affect the thought process of an
individual who may engage in hindsight thinking. 

Cognitive flashbacks and other associated features from a traumatic event can trigger
severe stress and negative emotions such as unpardonable guilt. For example, studies
were done on trauma-related guilt characteristics of war veterans with chronic PTSD 8.
Although there has been limited research, significant data suggests that hindsight bias, in
terms of guilt and responsibility from traumatic events of war, has an effect on war
veterans' personal perception of wrongdoing. They blame themselves and in hindsight,
perceive that they could have prevented what happened. 

Examples 
Health care system 
Accidents are prone to happen in any human undertaking, but accidents occurring within
the health care system seem more salient and severe due to their profound effect on the
lives of those involved, sometimes resulting in the death of a patient. Hindsight bias has
been shown to be a disadvantage of nearly all methods of measuring error and adverse
events within the healthcare system. These methods include morbidity and mortality
conferences and autopsy, case analysis, medical malpractice claims analysis, staff
interviews and even patient observation. Furthermore, studies of injury or death rates as
a result of error and virtually all incident review procedures used in healthcare today fail
to control for hindsight bias, severely limiting the generalizability and integrity of the
research.Physicians who are primed with a possible diagnosis before evaluating the
symptoms of a patient themselves are more likely to arrive at the primed diagnosis than
physicians who were only given the symptoms of the patient. According to Harvard
Medical Practice Studies, 44,000–98,000 deaths in the United States each year are a
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result of safety incidents within the healthcare system. Many of these deaths are viewed
to be preventable after the fact, clearly indicating the presence and importance of a
hindsight bias in this field. 

Judicial system 
Hindsight bias results in being held to a higher standard in court. The defense is
particularly susceptible to these effects since their actions are the ones being scrutinized
by the jury. Due to the hindsight bias, defendants will be judged as being capable of
preventing the bad outcome. Though much stronger for the defendants, hindsight bias
also affects the plaintiffs. In cases where there is an assumption of risk, hindsight bias
may contribute to the jurors perceiving the event as riskier due to the poor outcome. This
may lead the jury to feel that the plaintiff should have exercised greater caution in the
situation. Both of these effects can be minimized if attorneys put the jury in a position of
foresight rather than hindsight through the use of language and timelines. Encouraging
people to explicitly think about the counterfactuals was an effective means of reducing
the hindsight bias. In other words, people became less attached to the actual outcome
and were more open to consider alternative lines of reasoning prior to the event. Judges
involved in fraudulent transfer litigation cases were subject to the hindsight bias as well,
resulting in an unfair advantage for the plaintiff. This shows that jurors are not the only
ones sensitive to the effects of the hindsight bias in the courtroom. 

See also 
Availability heuristic 
Causal attribution 
Counterfactual thinking 
False memory syndrome 
Misinformation effect 
Representativeness heuristic 
Motivated forgetting 
Memory conformity 

External links 
Excerpt from: David G. Myers, Exploring Social Psychology. New York: McGraw-Hill,
1994, pp.15-19. (More discussion of Paul Lazarsfeld's experimental questions.) 
Forecasting (Macro and Micro) and Future Concepts Ken Fisher on Market Analysis
(4/7/06) 
Iraq War Naysayers May Have Hindsight Bias . Shankar Vedantam. Washington Post. 
Why Hindsight Can Damage Foresight . Paul Goodwin. Foresight: The International
Journal of Applied Forecasting, Spring 2010. 

en.wikipedia.org-_w_index.php-182cb23aa29d5551230575005ea026e2.xhtml
en.wikipedia.org-_w_index.php-ee29467ef7cc2569b3abda9cf0773d4d.xhtml
http://csml.som.ohio-state.edu/Music829C/hindsight.bias.html
http://csml.som.ohio-state.edu/Music829C/hindsight.bias.html
http://csml.som.ohio-state.edu/Music829C/hindsight.bias.html
http://csml.som.ohio-state.edu/Music829C/hindsight.bias.html
http://www.cxoadvisory.com/gurus/Fisher/article/
http://www.washingtonpost.com/wp-dyn/content/article/2006/10/01/AR2006100100784.html
http://www.washingtonpost.com/wp-dyn/content/article/2006/10/01/AR2006100100784.html
http://www.forecasters.org/pdfs/foresight/free/Issue17_Goodwin.pdf
http://www.forecasters.org/pdfs/foresight/free/Issue17_Goodwin.pdf


Leveling and Sharpening 

Leveling and sharpening are two contrasting automatic functions within our memory.
Sharpening is the tendency to retroactively add vivid details in the retelling of self
experienced- and retold stories. Leveling is our tendency to exclude and tone down parts
of stories in memory and to fill in memory gaps. 

Explanation 
According to a study conducted by psychologists in 1945 leveling and sharpening is
involved in the retelling of stories. A person retelling the story about Noahs Ark might do it
in the following way: 

"There was a world filled with sin, where God could not find one virtuous man but one,
Noah. God descended to him and said: "This sinful world is coming to an end. You must
build a giant vessel for me so that only the most virtuous specimen can survive." Noah
tried to warn mankind, but all they did was mock him and his project of building a colossal
boat. They went on as usual: They murdered, stole, embezzled and acted in all other sorts
of wicked behavior. 

A pair of each of the finest animals in the world came to Noah and his boat. The animals
traveled in one row. Noah said to his peers "This is a divine sign! You must come with me
on my boat because something terrible will happen". But no one believed him. So whole
humanity, except Noah's family, was drowned in a giant flooding that God had summoned.
And all animals except one couple of every species drowned as well. For months Noah
sailed the seas. One day when he was removing the covering of the arch, he noticed how
the water no longer seemed as deep. The arch eventually landed on firm soil, and from
there a new mankind and animal kingdom arose." 

This retelling of the story of Noah's ark includes sharpening. Vivid details are retroactively
added in the storytelling. Noah's interaction with the rest of the mankind and its explicit
portrayal as wicked is not included in the Bible. 

This version also includes leveling. Events in the original story are excluded and altered.
According to the Bible, Noah sent out birds from his boat to try to discover if there was
land. First he sent a raven, which kept returning home to the arch and then again flying out
into the sea. When the raven no longer returned, he sent a dove which returned with an
olive leaf. In the story given here it is portrayed as if God summoned a flood from
nowhere, instead of first making it rain as it is described in the Bible. 

See also 
Death of the Author 
Verbatim effect  



Levels-of-processing effect  

The levels-of -processing effect , identified by Fergus I. M. Craik and Robert S. Lockhart
in 1972, describes memory recall of stimuli as a function of the depth of mental
processing. Depth of processing falls on a shallow to deep continuum. Shallow processing
(e.g., processing based on phonemic and orthographic components) leads to a fragile
memory trace that is susceptible to rapid decay. Conversely, deep processing (e.g.,
semantic processing) results in a more durable memory trace. This theory contradicts the
multi-store Atkinson-Shiffrin memory model which represents memory strength as being
continuously variable. 

Example 
In a study from 1975 participants were given a list of 60 words. Each word was presented
along with three questions. The participant had to answer one of them. Those three
questions were in one of three categories. One category of questions were about how the
word were presented visually ("Is the word shown in italics?"). The second category of
questions were about the phonemic qualities of the word ("Does the word begin with the
sound 'bee'?"). The third category of questions were presented so that the reader was
forced to think about the word within a certain context. ("Can you meet one in the street
[a friend]"?) The result of this study showed that the words which contained deep
processing (the latter) were remembered better. 

Modifiers 
Familiarity, transfer-appropriate processing, the self-reference effect, and the explicit
nature of a stimulus modify the levels-of-processing effect by manipulating mental
processing depth factors. 

Familiarity 
A stimulus will have a higher recall value if it is highly compatible with preexisting semantic
structures (Craik, 1972). According to semantic network theories, this is because such a
stimulus will have many connections to other encoded memories, which are activated
based on closeness in semantic network structure. This activation increases cognitive
analysis, increasing the strength of the memory representation. The familiarity modifier
has been tested in implicit memory experiments, where subjects report false memories
when presented with related stimuli. 

Specificity of processing 
Specificity of processing describes the increased recall value of a stimulus when
presented in the method with which it was inputed. For example, auditory stimuli (spoken
words and sounds) have the highest recall value when spoken, and visual stimuli have the
highest recall value when a subject is presented with images. In writing tasks, words are
recalled most effectively with semantic cues (asking for words with a particular meaning)
if they are encoded semantically (self-generated by the subject as being related to a
particular meaning). Words are recalled most effectively with data-driven cues (word
completion) if they are read, rather than generated by a subject. 

Self-reference effect 



Levels of processing have been an integral part of learning about memory. The self-
reference effect describes the greater recall capacity for a particular stimulus if it is
related semantically to the subject. This can be thought of as a corollary of the familiarity
modifier, because stimuli specifically related to an event in a person’s life will have
widespread activation in that person’s semantic network. For example, the recall value of
a personality trait adjective is higher when subjects are asked whether the trait adjective
applies to them than when asked whether trait adjective has a meaning similar to another
trait. 

Implicit memory and levels-of-processing 
Implicit memory tests, in contrast with explicit memory tests, measure the recall value of
a particular stimulus based on later performance on stimulus-related tasks. During these
tasks, the subject does not explicitly recall the stimulus, but the previous stimulus still
effects performance. For example, in a word-completion implicit memory task, if a subject
reads a list containing the word "dog," the subject provides this word more readily when
asked for three-letter words beginning in "d." The levels-of-processing effect is only found
for explicit memory tests. One study found that word completion tasks were unaffected
by levels of semantic encodings achieved using three words with various levels of
meaning in common. Another found that typical level-of-processing effects are reversed in
word completion tasks; subjects recalled pictures pairs more completely if they were
shown a word representing a picture rather than asked to rate a picture for pleasantness
(semantic encoding). Typical level-of-processing theory would predict that picture
encodings would create deeper processing than lexical encoding. 

Sensory modes 
Different sensory modes, by their nature, involve different depths of processing, generally
producing higher recall value in certain senses than others. However, there is significant
room for the modifiers mentioned earlier to affect levels-of-processing to be activated
within each sensory mode. 

Vision 
Visual input creates the strongest recall value of all senses, and also allows the widest
spectrum of levels-of-processing modifiers. It is also one of the most widely studied.
Within visual studies, pictures have been shown to have a greater recall value than words
– the picture superiority effect. However, semantic associations have the reverse effect in
picture memories appear to be reversed to those in other memories. When logical details
are stressed, rather than physical details, an image’s recall value becomes lower. When
comparing orthographic (capitalization, letter and word shape), phonological (word
sound) and semantic (word meaning) encoding cues, the highest levels of recall were
found with the meanings of the words, followed by their sounds and finally the written and
shape-based cues were found to generate the least ability to stimulate recall. 

Hearing 
Auditory stimuli follow conventional levels-of-processing rules, although are somewhat
weaker in general recall value when compared with vision. Some studies suggest that
auditory weakness is only present for explicit memory (direct recall), rather than implicit
memory. When test subjects are presented with auditory versus visual word cues, they
only perform worse on directed recall of a spoken word versus a seen word, and perform
about equally on implicit free-association tests. Within auditory stimuli, semantic analysis
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produces the highest levels of recall ability for stimuli. Experiments suggest that levels-of-
processing on the auditory level is directly correlated with neural activation. 

Touch 
Tactile memory representations are similar in nature to visual representations, although
there is not enough data to reliably compare the strength of the two kinds of stimuli. One
study suggests that there is a difference in mental processing level due to innate
differences between visual and tactile stimuli representations. In this study, subjects were
presented with an object in both visual and tactile form (a subject is shown a sphere but
cannot touch it, and later is given a similar sphere to only hold and not view). Subjects had
more trouble identifying size difference in visual fields than using tactile feedback. A
suggestion for the lower level of size processing in visual fields is that it results from the
high variance in viewed object size due to perspective and distance. 

Smell 
Odor memory is weaker than visual memory, achieving a successful identification rate of
only 70-80% of visual memory. Levels-of-processing effects have been found within odor
memory if subjects are asked to "visualize" smells and associate them with a particular
picture. Subjects who perform this task have a different recall value on explicit memory
tests than subjects who memorize smells using self-chosen methods. The difference in
recall value, however, depends on the subject, and the subject’s ability to form images
from odors. Attributing verbal attributes to odors has similar effects. Semantic processing
of odors (e.g. attributing the "mud" odor to "smell like a puddle") has found to have the
most positive effects on recall. 

Neural evidence 
Several brain imaging studies using positron emission tomography and functional
magnetic resonance imaging techniques have shown that higher levels of processing
correlate with more brain activity and activity in different parts of the brain than lower
levels. For example, in a lexical analysis task, subjects showed activity in the left inferior
prefrontal cortex only when identifying whether the word represented a living or nonliving
object, and not when identifying whether or not the word contained an "a". Similarly, an
auditory analysis task showed increased activation in the left inferior prefrontal cortex
when subjects performed increasingly semantic word manipulations. Synaptic aspects of
word recognition have been correlated with the left frontal operculum and the cortex
lining the junction of the inferior frontal and inferior precentral sulcus. The self-reference
effect also has neural correlates with a region of the medial prefrontal cortex, which was
activated in an experiment where subjects analyzed the relevance of data to themselves.
Specificity of processing is explained on a neurological basis by studies that show brain
activity in the same location when a visual memory is encoded and retrieved, and lexical
memory in a different location. Visual memory areas were mostly located within the
bilateral extrastriate visual cortex. 

Mental disorders 
Levels-of-processing effects interact in various ways with mental disorders. In particular,
levels-of-processing effects appear to be strengthened in patients with age-related
memory degradation, selectively strengthened in panic disorder patients, unaffected in
Alzheimer's disease patients, and reversed in autistic patients. 



Age-related memory degradation 
Main article: Aging and memory 

Memory encoding strength derived from higher levels-of-processing appears to be
conserved despite other losses in memory function with age. Several studies show that, in
older individuals, the ability to process semantically in contrast with non-semantically is
improved by this disparity. Neural imaging studies show decreased left-prefrontal cortex
activity when words and images are presented to older subjects than with younger
subjects, but roughly equal activity when assessing semantic connections. 

Panic disorders 
Panic disorders appear to modify levels-of-processing by increasing ability to recall words
with threatening meanings over positive and neutral words. In one study, both implicit
(free recall) and explicit (memory of emotional aspects) memorization of word lists were
enhanced by threatening meanings in such patients. 

Alzheimer’s disease 
Modern studies show an increased effect of levels-of-processing in Alzheimer patients.
Specifically, there is a significantly higher recall value for semantically encoded stimuli
over physically encoded stimuli. In one such experiment, subjects maintained a higher
recall value in words chosen by meaning over words selected by numerical order. 

Autism 
In autistic patients, levels-of-processing effects are reversed in that semantically
presented stimuli have a lower recall value than physically presented stimuli. In one study,
phonological and orthographic processing created higher recall value in word list-recall
tests. Other studies have explicitly found non-semantically processed stimuli to be more
accurately processed by autistic patients than in healthy patients. No clear conclusions
have been drawn as to the cause of this oddity. 



Misinformation effect  

The misinformation effect  happens when our recall of episodic memories becomes
less accurate because of post-event information. For example, in a study published in
1994, subjects were initially shown one of two different series of slides that depicted a
college student at the university bookstore, with different objects of the same type
changed in some slides. One version of the slides would, for example, show a screwdriver
while the other would show a wrench, and the audio narrative accompanying the slides
would only refer to the object as a "tool". In the second phase, subjects would read a
narrative description of the events in the slides, except this time a specific tool was
named, which would be the incorrect tool half the time. Finally, in the third phase, subjects
had to list five examples of specific types of objects, such as tools, but were told to only
list examples which they had not seen in the slides. Subjects who had read an incorrect
narrative were far less likely to list the written object (which they hadn't actually seen)
than the control subjects (28% vs. 43%), and were far more likely to incorrectly list the
item which they had actually seen (33% vs. 26%). 

The misinformation effect is a prime example of retroactive interference, which occurs
when information presented later interferes with the ability to retain previously encoded
information. Essentially, the new information that a person receives works backward in
time to distort memory of the original event. The misinformation effect has been studied
since the mid-1970s. Elizabeth Loftus is one of the most influential researchers in the field.
It reflects two of the cardinal sins of memory: suggestibility , the influence of others'
expectations on our memory; and misattribution, information attributed to an incorrect
source. Research on the misinformation effect has uncovered concerns about the
permanence and reliability of memory. 

 
Visual display of retroactive memory interference 

Basic methods 
Loftus, Miller, and Burns (1978) conducted the original misinformation effect study.
Participants were shown a series of slides, one of which featured a car stopping in front
of a yield sign. After viewing the slides, participants read a description of what they saw.
Some of the participants were given descriptions that contained misinformation, which
stated that the car stopped at a stop sign. Following the slides and the reading of the
description, participants were tested on what they saw. The results revealed that
participants who were exposed to such misinformation were more likely to report seeing
a stop sign than participants who were not misinformed. 

en.wikipedia.org-_w_index.php-095e0040fa59c2715a2986ec23fadc8b.xhtml


 
Depiction of the Loftus et. al (1978) experimental design. 

Similar methods continue to be used in misinformation effect studies. Today, standard
methods involve showing subjects an event, usually in the form of a slideshow or video.
The event is followed by a time delay and introduction of post-event information. Finally,
participants are retested on their memory of the original event. This original study by
Loftus et al. paved the way for multiple replications of the effect in order to test things
like what specific processes cause the effect to occur in the first place and how individual
differences influence susceptibility to the effect. 

Neurological causes 
Recent research points to certain areas of the brain that are especially active when later
false memories are retrieved. In one study, participants studied photos while
experimenters monitored participants' brain activity using an Functional magnetic
resonance imaging (FMRI). Later, in a misinformation phase, participants viewed
sentences describing the studied photographs, some of which contained information
conflicting with that depicted in the photographs. One day later, participants returned for
a surprise item memory recognition test on the content of the photographs. Results
showed creation of false memories in that participants reported information that had
been presented in the verbal misinformation but not in the photographs. 

Results showed that during the original event phase, increased activity in left fusiform
gyrus and right temporal/occipital cortex may have reflected increased attention to visual
detail, which was associated with later accurate memory for the critical item(s) and thus
resulted in resistance to the effects of later misinformation. Additionally, neural responses
suggest that retrieval of true memories is associated with greater reactivation of
sensory-specific cortices (for example, the occipital cortex for vision). 

Susceptibility 
It is important to note that not everyone is equally susceptible to the misinformation
effect. Individual traits and qualities can either increase or decrease one's susceptibility
to recalling misinformation. Such traits and qualities include: age, working memory
capacity, personality traits and imagery abilities. 

Age 
Several studies have focused on the influence of the misinformation effect on various age
groups. Young children are more susceptible than older children and adults to the
misinformation effect. Additionally, elderly adults are more susceptible than younger
adults. 



Working memory capacity 
Individuals with greater working memory capacity are better able to establish a more
coherent image of an original event. Participants performed a dual task: simultaneously
remembering a word list and judging the accuracy of arithmetic statements. Participants
who were more accurate on the dual task were less susceptible to the misinformation
effect. This, in turn, allowed them to reject the misinformation. 

Personality traits 
The Myers Briggs Type Indicator is one type of test used to assess participant
personalities. Individuals were presented with the same misinformation procedure as that
used in the original Loftus et al. study in 1978 (see above). The results were evaluated in
regards to their personality type. Introvert-intuitive participants were more likely to
accept both accurate and inaccurate postevent information than extrovert-sensate
participants. Therefore, it was speculated that introverts are more likely to have lower
confidence in their memory and are more likely to accept misinformation. Individual
personality characteristics, including empathy, absorption and self-monitoring, have also
been linked to greater susceptibility. 

Imagery abilities 
The misinformation effect has been examined in individuals with varying imagery abilities.
Participants viewed a filmed event followed by descriptive statements of the events in a
traditional three-stage misinformation paradigm. Participants with higher imagery abilities
were more susceptible to the misinformation effect than those with lower abilities. The
psychologists argued that participants with higher imagery abilities were more likely to
form vivid images of the misleading information at encoding or at retrieval, therefore
increasing susceptibility. 

Influential factors 
Time 
Individuals may not be actively rehearsing the details of a given event after encoding. The
longer the delay between the presentation of the original event and post-event
information, the more likely it is that individuals will incorporate misinformation into their
final reports. Furthermore, more time to study the original event leads to lower
susceptibility to the misinformation effect, due to increased rehearsal time. 

Source reliability 
The more reliable the source of the post-event information, the more likely it is that
participants will adopt the information into their memory. For example, Dodd and
Bradshaw (1980) used slides of a car accident for their original event. They then had
misinformation delivered to half of the participants by an unreliable source: a lawyer
representing the driver. The remaining participants were presented with misinformation,
but given no indication of the source. The misinformation was rejected by those who
received information from the unreliable source and adopted by the other group of
subjects. 

Discussion and rehearsal 



The question of whether discussion is detrimental to memories also exists when
considering what factors influence the misinformation effect. One particular study
examined the effects of discussion in groups on recognition. The experimentors used
three different conditions: discussion in groups with a confederate providing
misinformation, discussion in groups with no confederate, and a no-discussion condition.
They found that participants in the confederate condition adopted the misinformation
provided by the confederate. However, there was no difference between the no-
confederate and no-discussion conditions, proving that discussion (without
misinformation) is neither harmful nor beneficial to memory accuracy. In an additional
study Karns et al. (2009) found that collaborative pairs showed a smaller misinformation
effect than individuals. It appeared as though collaborative recall allowed witnesses to
dismiss misinformation generated by an inaccurate narrative. 

Discrepancy detection principle 
The Discrepancy Detection Principle states that recollections are more likely to
change if a person does not immediately detect discrepancies between misinformation
and memory for the original event. At times people recognize a discrepancy between
their memory and what they are being told. People might recollect, "I thought I saw a stop
sign, but the new information mentions a yield sign, I guess I must be wrong, it was a yield
sign." Although the individual recognizes the information as conflicting with their own
memories they still adopt it as true.If these discrepancies are not immediately detected
they are more likely to be incorporated into memory. 

State of mind 
Various inhibited states of mind such as drunkenness and hypnosis can increase
misinformation effects. Assefi and Garry (2002) found that participants who believed they
had consumed alcohol showed results of the misinformation effect on recall tasks. The
same was true of participants under the influence of hypnosis. 

Other 
Most obviously, leading questions and narrative accounts can change episodic memories
and thereby affect witness' responses to questions about the original event. Additionally,
witnesses are more likely to be swayed by misinformation when they are suffering from
alcohol withdrawal or sleep deprivation, when interviewers are firm as opposed to
friendly, and when participants experience repeated questioning about the event. 

Reducing the misinformation effect 
Arousal after learning 
Arousal induced after learning reduces source confusion, allowing participants to better
retrieve accurate details and reject misinformation. In a study of how to reduce the
misinformation effect, participants viewed four short film clips, each followed by a
retention test, which for some participants included misinformation. Afterward,
participants viewed another film clip that was either arousing or neutral. One week later,
the arousal group recognized significantly more details and endorsed significantly fewer
misinformation items than the neutral group. 

If you know it's coming... 



Can warning against the misinformation effect enable participants to resist its influence? If
participants are warned prior to the presentation of misinformation, they are often able to
resist misinformation's influence. However, if warnings are given after the presentation of
misinformation, they do not aid participants in discriminating between original and post-
event information. 

Psychotropic placebos 
Research shows that placebos do, in fact, enhance memory performance. In a 2008 study,
participants were given a phoney "cognitive enhancing drug" called R273. When they
participated in a misinformation effect experiment, people who took R273 were more
resistant to the effects of misleading postevent information. As a result of taking R273,
people used stricter source monitoring because they attributed their behavior to the
placebo and not to themselves. 

Implications of the misinformation effect 
What are the implications of this effect on our long-term memories and how can we apply
the effect to our daily lives? 

Original memory 
Some reject the notion that misinformation causes any type of impairment of original
memories.Modified tests are used to examine the issue of long-term memory
impairment. In one example of such a test, participants were shown a burglar with a
hammer. They were then presented with post-event information claiming the weapon was
a screwdriver. In the standard test condition, participants were likely to choose the
screwdriver rather than the hammer. In the modified test condition, participants were not
given the choice of a screwdriver, instead they had the option of the hammer and another
tool (a wrench, for example). In this condition, participants generally chose the hammer,
showing that there was no trace of memory impairment. 

Rich false memories 
Rich false memories are researchers' attempts to plant entire memories of events that
never happened in participants' memories. Examples of such memories include fabricated
stories about participants getting lost in the supermarket or shopping mall as children.
Researchers often rely on suggestive interviews and the power of suggestion from family
members, known as “familial informant false narrative procedure.” Around 30% of
subjects have gone on to produce either partial or complete false memories in these
studies. There is a concern that real memories and experiences may be surfacing as a
result of prodding and interviews. To deal with this concern, many researchers switched to
implausible memory scenarios. 

Daily applications 
The misinformation effect is seen "in action" on a daily basis. For example, after
witnessing a crime or accident there may be opportunities for witnesses to interact and
share information. Late-arriving bystanders or members of the media may ask witnesses
to recall the event before law enforcement or legal representatives have the opportunity
to interview them. Collaborative recall may lead to a more accurate account of what
happened, as opposed to individual responses that may contain more untruths after the
fact. 



In addition, while remembering small details may not seem important, they can matter
tremendously in certain situations. A jury's perception of a defendant's guilt or innocence
could depend on such a detail. If a witness remembers a mustache or a weapon when
there was none, the wrong person may find themselves on the wrong side of prison bars. 

See also 
Eyewitness memory 
Weapon focus 
Encoding (memory) 
Storage (memory) 
Memory conformity 



Modality effect  

The modality effect  is a term used in experimental psychology, most often in the fields
dealing with memory and learning, to refer to how learner performance depends on the
presentation mode of studied items. 

Description 
Modality can refer to a number of characteristics of the presented study material.
However, this term is usually used to describe the improved recall of the final items of a
list when that list is presented verbally in comparison with a visual representation. The
effect is seen in free recall (recall of list items in any given order), serial recall (recall of
list items in the order of study), short-term sentence recall (recall specific words from
sentences with similar meanings) and paired associate recall (recall of a pair from
presentation of one of its members). For paired associates, the effect is limited to an
increased probability of recall for the final 2 or 3 pairs studied. In free recall and serial
recall, the modality effect is seen as simply an exaggerated recency effect in tests where
presentation is auditory. In short-term sentence recall studies, emphasis is placed on
words in a distractor-word list when requesting information from the remembered
sentence. This demonstrates the modality effect can be more than auditory or visual. 

For serial recall, the modality effect is seen in an increased memory span for auditorally
presented lists. Memory span is defined as the maximum number of items that
participants correctly recall in 50% of trials. Typically, studies find these to be seven
digits, six letters and five words. In a study done by Drewnowski and Murdock, a visual list
of English words was found to have an immediate recall of 4.82 words while an auditory
representation of this same list led to a memory span of 5.36, a statistically significant
variance. 

Some studies use the term modality to refer to a general difference in performance
based upon the mode of presentation. For example, Gibbons demonstrated modality
effects in an experiment by making participants count either beeping sounds or visually
presented dots. The to-be-remembered number was derived from the number of dots or
beeps counted. In memory experiments, the modality effect is an example of source
clustering, which refers to the tendency of items presented in the same modality to be
grouped together during recall. Within-list manipulations of modality affect recall
probability, order of recall, and grouping. 

Bennet Murdock used a basic free recall paradigm, with different types of lists, mixing
auditorally and visually presented words. The results he obtained showed that modality
improved recency but did not affect recall for the pre-recency items. This effect was seen
to be slightly larger when the items for study were presented more rapidly. However, with
mixed list presentations (lists presented both auditorally and visually in a single study
period) the superiority of auditory study is seen in all serial positions, not just in recency.
Murdock interprets this as evidence for separate short term stores for visual and auditory
memory. 

Glenberg showed that the modality effect is also prevalent in long term memory, showing
that to-be-remembered word pairs that are separated by distractor activity are better
recalled if presented auditorally vs. visually. By using techniques similar to Murdock’s free
recall paradigm, plus the addition of varied amounts of distraction time (filled with
counting backwards), Glenberg showed that the modality effect is not affected by a
disruptive task and therefore is theoretically not restricted to short term memory. 



Several terms have been used to refer to the modality effect on recency. Crowder and
Morton refer to it as PAS, or precategorical acoustic store. This and other similar
terms(echoic memory, phonological loop) are used to explain a specialized short-term
memory system store for phonological information. 

See also 
Multimedia learning 

Neath, I., Surprenant, A.M. (2003). Human memory: An introduction to research, data,
and theory (2nd ed.). Belmont, CA: Wadsworth. 

External links 
The modality effect in multimedia instructions 
A Cognitive Theory of Multimedia Learning: Implications for Design Principles 
Watkins OC, Watkins MJ (September 1980). "The modality effect and echoic
persistence". J Exp Psychol Gen 109 (3): 251–78. doi:10.1037/0096-3445.109.3.251.
PMID 6447188. 
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Memory inhibition 

In psychology, memory inhibition is the ability not to remember irrelevant information.
The scientific concept of memory inhibition should not be confused with everyday uses of
the word "inhibition." Scientifically speaking, memory inhibition is a type of cognitive
inhibition, which is the stopping or overriding of a mental process, in whole or in part, with
or without intention. 

Memory inhibition is a critical component of an effective memory system. While some
memories are retained for a lifetime, most memories are forgotten. According to
evolutionary psychologists, forgetting is adaptive because it facilitates selectivity of
rapid, efficient recollection. For example, a person trying to remember where he parked
his car would not want to remember every place he has ever parked. In order to
remember something, therefore, it is essential not only to activate the relevant
information, but also to inhibit irrelevant information. 

There are many memory phenomena that seem to involve inhibition, although there is
often debate about the distinction between interference and inhibition. 

History 
In the early days of psychology, the concept of inhibition was prevalent and influential
(e.g., Breese, 1899; Pillsbury, 1908; Wundt, 1902). These psychologists applied the
concept of inhibition (and interference) to early theories of learning and forgetting.
Starting in 1894, German scientists Muller and Shumann conducted empirical studies that
demonstrated how learning a second list of items interfered with memory of the first list.
Based on these experiments, Muller argued that the process of attention was based on
facilitation. Arguing for a different explanation, Wundt (1902) claimed that selective
attention was accomplished by the active inhibition of unattended information, and that to
attend to one of several simultaneous stimuli, the others had to be inhibited. American
Psychologist Walter Pillsbury combined Muller and Wundt's arguments, claiming that
attention both facilitates information that is wanted and inhibits information that is
unwanted. 

In the face of behaviorism during the late 1920s through the 1950s, and through the early
growth of cognitive psychology in the late 1950s and early 1960s, inhibition largely
disappeared as a theory. Instead, classical interference theory dominated memory
research until as late as 1960. By the early 1970s, however, classical interference theory
began to decline due to its reliance on associationism, to its inability to explain the facts
of interference or how interference applies to everyday life, and to newly published
reports on proactive and retroactive inhibition. 

Since the mid-1980s, there has been a renewed interest in understanding the role of
inhibition in cognition. Research on a wide variety of psychological processes, including
attention, perception, learning and memory, psycholinguistics, cognitive development,
aging, learning disabilities, and neuropsychology, suggests that resistance to interference
(which implies capacity for inhibition) is an important part of cognition. 

More recently,researchers suggest that the hippocampus plays a role in the regulation of
disliked and competing memories, and fMRI studies have shown hippocampus activity
during inhibition processes. 

Empirical research on inhibition 



Part-set cuing effect 
The “part-set cueing effect” was initially discovered by Slamecka (1968), who found that
providing a portion of to-be-remembered items as test cues often impairs retrieval of the
remaining un-cued items compared with performance in a no-cue (free-recall) control
condition. Such an effect is intriguing because normally cues are expected to aid recall
(e.g., Tulving & Pearlstone, 1966). A prominent figure in retrieval-based inhibition research,
Henry L. Roediger III was another one of the first psychologists to propose the idea that
retrieving an item reduces the subsequent accessibility of other stored items. Becoming
aware of the part-set cueing effect reduces the effect, such that relearning part of a set
of previously learned associations can improve recall of the non-relearned associations. 

Hasher and Zacks' inhibition account of aging 
Using inhibition to explain memory processes began with the work of Hasher and Zacks
(1988), which focused on the cognitive costs associated with aging and bridging the
attention-memory gap. Hasher and Zacks found that older adults show impairments on
tasks that require inhibiting irrelevant information in working memory, and these
impairments may lead to problems in a variety of contexts. 

Retrieval-induced forgetting 
Main article: Retrieval-induced forgetting 

Anderson and Spellman's model of retrieval-induced forgetting suggests that when items
compete during retrieval, an inhibitory process will serve to suppress those competitors.
For instance, retrieval of one meaning for a word (e.g. the verb meaning of the word sock)
will tend to inhibit the dominant meaning of that word (e.g. the noun meaning of sock). In
1995, Anderson and Spellman conducted a three-phase study using their retrieval-induced
forgetting model to demonstrate unlearning as inhibition. 

Study phase: Participants study a list of category-exemplar pairings where some
exemplars semantically similar in that they belong to another category besides the
one they are explicitly paired with (e.g. Food-Cracker, Food-Strawberry, Red-
Tomato, Red-Blood). 
Retrieval-practice phase: Participants are cued to practice remembering some of
the exemplars given the category cue (e.g. Red-Bl__). 
Test phase: Given each category as a cue, the participant tries to recall the
exemplar (e.g. Food-C__, Food-S__, Red-T__, Red-Bl__). 

Anderson and Spellman observed that items that shared a semantic relationship with
practiced information was less recallable. Using the example from above, recall of items
related to practiced information, including tomato and strawberry was lower than recall for
cracker, even though strawberry is part of a different pair. This finding suggests that
associative competition by explicit category cue is not the only factor in retrieval difficulty.
They theorized that the brain suppresses, or inhibits, non-practiced attributes. This
explains why an item that is very similar to tomato, but not from the same pair, also
exhibits decreased recall rate. 

“Think/no-think” paradigm and intentional memory inhibition 
During the recovered memory debate of the 1990s, cognitive psychologists were dubious
about whether specific memories could be repressed. One stumbling block was that
repression had not been demonstrated in a research study. In 2001, researchers



repression had not been demonstrated in a research study. In 2001, researchers

Anderson and Green claimed to have found laboratory evidence of suppression. They
trained their participants with a list of unrelated word pairs (such as ordeal-roach), so
they could respond with the second member of the pair (roach) when they saw the other
member (ordeal). Then, on each trial in the think/no-think phase, one of the cues from each
pair (e.g., ordeal) would appear on the screen, either in red or green. Green would
indicate the participant should say the other member of the pair (e.g., roach). Red would
indicate they should look at the cue but not think about or say the associated word. The
more frequently participants had tried to not think about a particular word, the less likely
they were to retrieve it on a final memory test. This impairment even occurred when
participants were given an "independent probe" test, i.e. given a similar category (insect)
instead of the original cue (roach), and asked to fill in the blank on the memory test:
insect-r_____. According to Anderson and Green, the fact that participants had a
decreased ability to recall items they were told to forget strongly supports the existence
of an inhibitory control mechanism and the idea that people have the ability to suppress
unwanted memories. 

Though Anderson & Green's (2001) results have been replicated several times, a group of
prominent psychology researchers using the same methodology as the original study
were unable to replicate even the basic result (Bulevich, Roediger, Balota, & Butler, 2006).
They determined that suppression is not a robust experimental phenomenon in the
think/no-think paradigm and suggested that Anderson and Green's findings could be
explained by retroactive interference, or simply thinking about X when told to "not think"
about Y. 

Amnesia for trauma or abuse 
Amnesia, the forgetting of important personal information, usually occurs because of
disease or injury to the brain, while Psychogenic amnesia, which involves a loss of
personal identity and has psychological causes, is rare. Nonetheless, a range of studies
have concluded that at least 10% of physical and sexual abuse victims forget the abuse.
Some studies claim that the rate of delayed recall of many forms of traumatic
experiences (including natural disasters, kidnapping, torture and more) averages among
studies at approximately 15%, with the highest rates resulting from child sexual abuse,
military combat, and witnessing a family member murdered. A 1996 interview survey of
711 women reported that forgetting and later remembering childhood sexual abuse is not
uncommon; more than a quarter of the respondents who reported abuse also reported
forgetting the abuse for some period of time and then recalling it on their own. Of those
who reported abuse, less than 2% reported that the recall of the abuse was assisted by
a therapist or other professional. Other studies show that people who have experienced
trauma usually remember it, not forget it. (McNally, 2001) found that women who report
having either repressed or recovered memories of childhood sexual abuse have no worse
memory for trauma cue words than women who have never been sexually abused.
Similarly, McNally (1998) found that women who were sexually abused as children and
who developed PTSD as a result of their abuse will not have any more trouble recalling
trauma related words than healthy adult survivors of childhood sexual abuse or women
who were never abused as children. 

Although the rate of recall of previously forgotten traumatic events was shown by Elliot
and Briere (1996) to be unaffected by whether or not the victim had a history of being in
psychotherapy. individuals who report repressed memories are more susceptible to
producing false memories than individuals who could always recall the memory. Williams
found that among women with confirmed histories of sexual abuse, approximately 38%
did not recall the abuse 17 years later, especially when it was perpetrated by someone
familiar to them. Hopper cites several studies which indicate that some abuse victims will



familiar to them. Hopper cites several studies which indicate that some abuse victims will

have intervals of complete amnesia for their abuse. Peer reviewed and clinical studies
have documented the existence of recovered memory; one website lists 43 legal cases
where an individual whose claim to have recovered a repressed memory has been
accepted by a court.Traumatic amnesia, which allegedly involves the forgetting of specific
traumatic events for long periods of time, is highly controversial, as is repression, the
psychodynamic explanation of traumatic amnesia. Because these concepts lack good
empirical support, psychological scientists are skeptical about the validity of “recovered
memories,” and argue that some therapists, through suggestive techniques, have
(un)knowingly encouraged false memories of victimization. 

Evidence against inhibition in memory 
The idea that subjects can actively inhibit a memory has many critics. MacLeod (2003)
challenged the idea of inhibition in cognitive control, arguing that inhibition can be
attributed to conflict resolution, which is the error-prone act of choosing between two
similar values that do not necessarily have the same pair. Re-examine the pairs from
above: Food-Cracker, Food-Strawberry, Red-Tomato, and Red-Blood. Memory inhibition
theories suggest that recall of strawberry decreases when recall of tomato decreases
because tomato's attributes are inhibited when red-blood is learned. MacLeod argues
that inhibition does not take place, but instead is the result of confusion between similar
word-pairs like food-tomato and red-strawberry that can lead to errors. This is different
than tomato's attributes being inhibited. “In most cases where inhibitory mechanisms
have been offered to explain cognitive performance,” explains MacLeod, “non-inhibitory
mechanisms can accomplish the same goal (p.203).” 

See also 
Emotion and memory 
Interference theory 

External links 
Anderson's Memory Control Laboratory 
Daniel Wegner's Thought Suppression Papers 
Neural Systems Underlying the Suppression of Unwanted Memories 
Emotional part-set cuing effects 
Innocence Project: an organization dedicated to exonerating wrongfully convicted
individuals 
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Peak–end rule 

The Peak-End rule is a theory that describes how humans hedonically evaluate past
experiences. This heuristic process leads people to judge an experience by its most
intense point and its end, as opposed to the total sum or average of every moment of the
experience. It occurs regardless of whether a ‘peak’ is pleasant or unpleasant, and
regardless of the duration of the experience. 

Overview 
The Peak-End rule is an elaboration on the Snapshot Model of remembered utility
proposed by Barbara Fredrickson and Daniel Kahneman. This model dictates that an
event is not judged by the entirety of an experience, but by prototypical moments -
“snapshots”- as a result of the Representativeness Heuristic. "Snapshots'" remembered
value dominates the actual value of an experience. Thus, Fredrickson and Kahneman were
able to theorize that these "snapshots" are actually the average of the most affectively
intense moment of an experience and the feeling experienced at the end. The effects of
the duration of an experience upon retrospective evaluation are extremely slight.
Frederickson and Kahneman labeled this phenomenon duration neglect . The Peak-End rule
is applicable only when an experience has definite beginning and end periods. 

Research and Examples 
A 1993 study titled “When More Pain is Preferred to Less: Adding a Better End,” by
Kahneman, Fredrickson, Charles Schreiber, and Donald Redelmeier provided
groundbreaking evidence for the Peak-End rule. Participants were subjected to two
different versions of a single unpleasant experience. The first trial had subjects submerge
a hand in 14°C water for 60 seconds. The second trial had subjects submerge the other
hand in 14°C water for 60 seconds, but then keep their hand submerged for an additional
30 seconds, during which the temperature was raised to 15°C. Subjects were then offered
the option of which trial to repeat. Against the law of temporal monotonicity, subjects
were more willing to repeat the second trial, despite a prolonged exposure to
uncomfortable temperatures. Kahneman et al. concluded that “subjects chose the long
trial simply because they liked the memory of it better than the alternative (or disliked it
less).” Similarly, a 1996 study by Kahneman and Redelmeier assessed patients’
appraisals of uncomfortable colonoscopy or lithotripsy procedures and correlated the
remembered experience with real-time findings. They found that patients consistently
evaluated the discomfort of the experience based on the intensity of pain at the worst
(peak) and final (end) moments. This occurred regardless of length or variation in intensity
of pain within the procedure. A second study by Kahneman, Redelmeier, and Joel Katz,
corroborated and expanded upon the discoveries made in the 1996 study. Colonoscopy
patients were randomly divided into two groups. One underwent a colonoscopy procedure
wherein the scope was left in for three extra minutes, but not moved, creating a sensation
that was uncomfortable, but not painful. The other group underwent a typical colonoscopy
procedure. Kahneman et al. found that, when asked to retrospectively evaluate their
experiences, patients who underwent the longer procedure rated their experience as less
unpleasant than patients who underwent the typical procedure. Moreover, the patients in
the prolonged discomfort group were far more likely to return for subsequent procedures
because a less painful end led them to evaluate the procedure more positively than those
who faced a shorter procedure. 
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Applications 
Business 
Since most consumer interactions have set beginnings and ends, they fit the Peak-End
model. As a consequence, negative occurrences in any consumer interaction can be
counteracted by establishing a firmly positive peak and end. This can be accomplished
through playing music customers enjoy, giving out free samples, or paying a clerk to hold
the door for patrons as they leave. As Scott Stratten has suggested, “A really great
salesperson who helps with an exchange can erase negative experiences along the way.
The long wait in line and the bad music in the changing room are forgotten”, However, as
research by Talya Miron-Shatz suggests, retrospective evaluations of day-long
experiences do not appear to follow the Peak-End rule, which brings the applicability of
this rule to certain types of consumer-business interactions of approximately day-length
duration - like hotel stays - in to question. 

Vacations 
In a 2008 study, forty-nine college students on vacation for an average of seven days
sent daily text messages evaluating their happiness over the previous twenty-four hours.
After their vacations, they were asked to recall their daily happiness and the overall
experience of the trip. The duration of the vacation had no effect on the evaluations made
after it, and participants were unable to recall their happiness levels day to day. Students
did not remember individual moments and then average them in their evaluation of the
vacation. Additionally, the average happiness experienced over the trip was much lower
than the remembered happiness because the Peak-End effect alters recollection. Despite
this, the Peak-End rule would tend to suggest that people should take shorter vacations,
since all that will be remembered are the vacation’s most salient point and end, which,
taken together, usually amount to very little time. 

Medical Procedures 
The Peak-End rule is particularly salient in regards to medical procedures, since it
suggests that it is preferable to have longer procedures that include a period of
decreased discomfort than to have shorter procedures. In particular, "The Peak-End rule
suggests that the memory of a painful medical treatment is likely to be less aversive if
relief from the pain is gradual than if relief is abrupt”. Furthermore, the quality of a
remembered procedure can drastically influence medical futures. If people recall
necessary but onerous procedures more positively, then they are more likely to return for
repeat procedures later in life. However, factoring the effect of the Peak-End rule upon
evaluations of medical procedures is problematic, since adding a period of decreasing
pain to a procedure is still added pain. Even though this certainly yields a better memory
of the process, the patient still endures more pain than is strictly necessary. Doctors and
patients are forced to confront the choice between objectively less painful forms of
treatment and forms of treatment that will be remembered more favorably. Kahneman
claims, “it is safe to assume that few patients will agree to expose themselves for the
sole purpose of improving a future memory”. 

Desirability of Life 
The Peak-End rule dictates that the quality of a life is heavily contingent upon the intensity
of that life in general and at its end not on the quality of the life as a whole. Therefore, the
impact of the Peak-End rule fundamentally calls into question the desirability of long lives.



impact of the Peak-End rule fundamentally calls into question the desirability of long lives.

Since long lives almost inevitably conclude in a decline, a long life might not be the most
desirable outcome. The fact that people prefer good lives that end abruptly before they
can decline - known as the James Dean Effect - implies that endeavors to indefinitely
prolong life are at best unnecessary and at worst acutely detrimental. This suggests that
facilities that specifically facilitate extreme longevity, such as old age homes, can
unknowingly serve to reduce perceived quality of life. 

Critiques 
Critiques of the Peak-End rule typically derive from its conflation of a complex mental
evaluation into a simplistic framework. For example, the Peak–End rule is not an
outstandingly good predictor of remembered experiential value. First impressions, unusual
experiences, or memorable thoughts may be more salient than positive or negative
experiences. The extreme effect of peaks fades more rapidly over time causing peaks to
be recalled less positively and troughs recalled less negatively over time. Episodic
Memory endures for only a few weeks; at some point mental accounting shifts over to
Semantic Memory, leading to potential over-valuation of the ‘end’ and diminished
weighting of the peak. Additionally, memories that are available for evaluation may
change due to the fading affect associated with memory or differing goals in recall. Goal
orientation or initial expectations can also affect the weighting of a peak or an end,
causing an end to be over-weighted as the culmination of a goal. Finally, Ariely and
Carmon have theorized that evaluations of past events are affected by feelings at the
time of evaluation. 

See also 
Emotion and memory 
List of cognitive biases 
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Picture superiority effect  

According to the picture superiority effect , concepts are much more likely to be
remembered experientially if they are presented as pictures rather than as words. 

 
A visual representation of the water cycle. 

According to dual-coding theory by Allan Paivio (1971, 1986), memory exists either (or
both) verbally or "imaginally". Concrete concepts presented as pictures are encoded into
both systems; however, abstract concepts are recorded only verbally. 

In psychology the effect has implications for salience in attribution theory as well as the
availability heuristic. It is also relevant to advertising and user interface design. 

Picture Superiority Effect 
The picture superiority effect refers to the notion that concepts that are learned by
viewing pictures are more easily and frequently recalled than are concepts that are
learned by viewing their written word form counterparts. This effect has been
demonstrated in numerous experiments using different methods. Explanations for the
picture superiority effect are still unknown, and being debated. 

Encoding Theories 
Paivio –Dual Coding Theory 
Picture stimuli have an advantage over word stimuli because they are dually encoded;
they generate a verbal and image code, whereas word stimuli only generate a verbal
code. Pictures are likely to generate a verbal label, whereas words are not likely to
generate image labels. 

Nelson – Sensory Semantic Theory 
Pictures hold two encoding advantages over words. Pictures are perceptually more
distinct from one another than are words, thus increasing their chance for retrieval. In
experiments when similarity among pictures was high, no picture superiority effect was
present. Pictures are also believed to assess meaning more directly than words. Levels
of processing theory applies, when words and pictures are compared under semantic



of processing theory applies, when words and pictures are compared under semantic

study instructions (rate the pleasantness of each item), recall is very similar for pictures
and words, as both were encoded at deeper levels. 

Picture superiority results from superior encoding for pictures as opposed to words, which
facilitate greater recollection for pictures. 

Transfer Appropriate Processing Theories 
Weldon and Roediger 
Greater overlap of processing at study and test result in increased performance. TAP
accounts for picture superiority by an interaction of encoding and retrieval. If items are
encoded during a semantic task, performance should be higher for a memory test that
relies on concepts related to the items for retrieval than a test that relies on perceptual
features. 

Picture Superiority Effect in Various Memory Tasks 
This effect has been shown to occur in recognition memory tasks, where items studied as
pictures are better remembered than items studied as words, even when targets are
presented as words during the test phase. Whether the picture superiority effect
influences the familiarity and/or recollection processes, according to the dual-process
models, thought to underlie recognition memory is not clear. 

In experiments of associative recognition memory, participants studied random concrete
word pairs, and line drawing pairs. They had to discriminate between intact and
rearranged pairs at test. The picture superiority effect continued to express a strong
effect with a greater hit rate for intact picture pairs. This further supports encoding
theories More recent research in associative recognition shows support that semantic
meaning of nameable pictures is activated faster than that of words, allowing for more
meaningful associations between items depicted as pictures to be generated. 

The picture superiority effect has been shown to be reversed in studies where response
time deadlines have been implemented. This is related to the dual-process model of
familiarity and recollection. When deadlines to respond were short, the process of
familiarity was present, along with an increased tendency to recall words over pictures.
When response deadlines were longer, the process of recollection was being utilized, and
a strong picture superiority effect was present. 

The picture superiority effect is also present in spatial memory, where locations of items
and photographs were remembered better than locations of words. 

Development of Picture Superiority 
The picture superiority effect in recognition memory shows a developmental trend,
becoming more pronounced with age. During childhood, specifically among seven year
olds, the picture superiority effect is lesser in magnitude than in other age groups. This
could be due to the lack of inner speech among younger children. This notion supports the
dual coding theory of Paivio. 

Across the lifespan, the picture superiority effect is evident. In healthy older adults the
picture superiority effect was found to be greater than it was for younger adults, in
comparison to recognition for words, which was disadvantaged for older adults. In



comparison to recognition for words, which was disadvantaged for older adults. In

conditions where pictures were consistent, study and target items, ERP results revealed
no differences in brain activity for younger and older adults. However, when words were
consistent, study and target items, ERP results showed differences between the age
groups. These differences suggest that the process of familiarity for words is relatively
impaired for the older adult groups. 

In populations with Alzheimer’s disease, and other mild cognitive impairments, the picture
superiority effect remains apparent. ERP activity indicates that patients with amnestic
mild cognitive impairment utilized frontally based memorial processes to support
successful recognition for pictures, which was similar to healthy controls, but not for
words. 

See also 
Memory bias 
List of cognitive biases 
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Positivity effect  

In psychology and cognitive science, the positivity effect  is a term given to three
different phenomena. 

In attribution 
Main article: Selective perception 

The positivity effect pertains to the tendency of people, when evaluating the causes of
the behaviors of a person they like or prefer, to attribute the person's inherent disposition
as the cause of their positive behaviors and the situations surrounding them as the cause
of their negative behaviors. The positivity effect is the inverse of the negativity effect ,
which is found when people evaluate the causes of the behaviors of a person they dislike.
Both effects are attributional biases. 

In perception 
Studies have found that older adults are more likely than younger adults to pay attention
to positive than negative stimuli (as assessed by the dot-probe paradigm and eye-
tracking methods). 

In recall 
See also: Rosy retrospection 

The term positivity effect also refers to age differences in emotional attention and
memory. As people get older, they experience fewer negative emotions and they tend to
look to the past in a positive light. In addition, compared with younger adults' memories,
older adults' memories are more likely to consist of positive than negative information
and more likely to be distorted in a positive direction. This version of the positivity effect
was coined by Laura L. Carstensen's research team. 

Hypothesized causes 
One theory of the positivity effect in older adults' memories is that it is produced by
cognitive control mechanisms that improve and decrease negative information due to
older adults' greater focus on emotional regulation. Research shows an age-related
reversal in the valence of information processed within the medial prefrontal cortex
(MPFC). In younger adults, more MPFC activity was found in the presence of negative
stimuli compared to positive stimuli whereas in older adults this was reversed.
[  citation needed ] 

However, the positivity effect may be different for stimuli processed automatically
(pictures) and stimuli processed in a more controlled manner (words). Compared to
words, pictures tend to be processed more rapidly and they engage emotion processing
centres earlier. Automatic stimuli are processed in the amygdala and dorsal MPFC,
whereas controlled stimuli are processed in the temporal pole and ventral MPFC.
Compared to younger adults, older adults showed less amygdala activation and more
MPFC activation for negative than positive pictures. Increased motivation to regulate
emotion leads older adults to actively engage the mPFC differently from younger adults,
which in turn yields diverging amygdala activation patterns. The opposite pattern was
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which in turn yields diverging amygdala activation patterns. The opposite pattern was

observed for words. Although older adults showed a positivity effect in memory for words,
they did not display one for pictures. Thus, the positivity effect may arise from ageing
differences in MPFC use during encoding. 

History 
The positivity effect was first identified when investigating socioemotional selectivity
theory which is a life span theory of motivation. 

See also 
List of biases in judgment and decision making 
List of memory biases 
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Serial position effect  

 
Graph showing the serial position effect. The vertical axis shows the percentage of words
recalled; the horizontal axis shows their position in the sequence. 

The serial position effect , a term coined by Hermann Ebbinghaus through studies he
performed on himself, refers to the finding that recall accuracy varies as a function of an
item's position within a study list. When asked to recall a list of items in any order (free
recall), people tend to begin recall with the end of the list, recalling those items best (the
recency effect). Among earlier list items, the first few items are recalled more
frequently than the middle items (the primacy effect). 

One suggested reason for the primacy effect is that the initial items presented are most
effectively stored in long-term memory because of the greater amount of processing
devoted to them. (The first list item can be rehearsed by itself; the second must be
rehearsed along with the first, the third along with the first and second, and so on.) The
primacy effect is reduced when items are presented quickly and is enhanced when
presented slowly (factors that reduce and enhance processing of each item and thus
permanent storage). Longer presentation lists have been found to reduce the primacy
effect. 

One theorized reason for the recency effect is that these items are still present in
working memory when recall is solicited. Items that benefit from neither (the middle items)
are recalled most poorly. An additional explanation for the recency effect is related to
temporal context: if tested immediately after rehearsal, the current temporal context can
serve as a retrieval cue, which would predict more recent items to have a higher
likelihood of recall than items that were studied in a different temporal context (earlier in
the list). The recency effect is reduced when an interfering task is given. Intervening tasks
involve working memory, as the distractor activity, if exceeding 15 to 30 seconds in
duration, can cancel out the recency effect. Additionally, if recall comes immediately after
test, the recency effect is consistent regardless of the length of the studied list, or
presentation rate. 

Amnesiacs with poor ability to form permanent long-term memories do not show a
primacy effect, but do show a recency effect if recall comes immediately after study.
People with Alzheimer's Disease exhibit a reduced primacy effect but do not produce a
recency effect in recall. 

Primacy effect 
The primacy effect , in psychology and sociology, is a cognitive bias that results in a
subject recalling primary information presented better than information presented later



subject recalling primary information presented better than information presented later

on. For example, a subject who reads a sufficiently long list of words is more likely to
remember words toward the beginning than words in the middle. 

Many researchers tried to explain this phenomenon through free recall tests. In some
experiments in the late 20th century, it was noted that participants who knew that they
were going to be tested on a list presented to them would rehearse items. Meaning, as
items were presented, the participants would repeat those items to themselves and as
new items were presented, the participants would continue to rehearse previous items
along with the newer items. It was demonstrated that the primacy effect had a greater
influence on recall when there was more time between presentation of items so that
participants would have a greater chance to rehearse previous (prime) items. 

Overt-Rehearsal was a technique that was meant to test participants' rehearsal patterns.
In an experiment using this technique, participants were asked to recite out loud the items
that come to mind. In this way, the experimenter was able to see that participants would
repeat earlier items more than items in the middle of the list, thus rehearsing them more
frequently and having a better recall of the prime items than the middle items later on. 

In another experiment, by Brodie and Murdock, the recency effect was found to be
partially responsible for the primacy effect. In their experiment, they also used the overt-
rehearsal technique and found that in addition to rehearsing earlier items more than later
items, participants were rehearsing earlier items later on in the list. In this way, earlier
items were closer to the test period by way of rehearsal and could be partially explained
by the recency effect. 

In 2013, a study showed that primacy effect is also prominent in decision making based
on experience in a repeated choice paradigm, a learning process also known as operant
conditioning. The authors showed that there is a large importance to the value of the first
reward on subsequent behaviour, a phenomenon they denoted as outcome primacy. 

Recency effect 
Two traditional classes of theories explain the recency effect. 

Dual Store Models 

These models postulate that later study list items are retrieved from a highly accessible
short-term buffer, i.e. the short-term store (STS) in human memory. This allows items that
are recently studied to have an advantage over those that were studied earlier, as
earlier study items have to be retrieved with greater effort from one’s long-term memory
store (LTS). 

An important prediction of such models is that the presentation of a distractor, for
example solving arithmetic problems for 10–30 seconds, during the retention period (the
time between list presentation and test) attenuates the recency effect. Since the STS has
limited capacity, the distractor displaces later study list items from the STS so that at
test, these items can only be retrieved from the LTS, and have lost their earlier advantage
of being more easily retrieved from the short-term buffer. As such, dual-store models
successfully account for both the recency effect in immediate recall tasks, and the
attenuation of such an effect in the delayed free recall task. 

A major problem with this model, however, is that it cannot predict the long-term recency
effect observed in delayed recall, when a distractor intervenes between each study item
during the interstimulus interval (continuous distractor task). Since the distractor is still
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during the interstimulus interval (continuous distractor task). Since the distractor is still

present after the last study item, it should displace the study item from STS such that the
recency effect is attenuated. The existence of this long-term recency effect thus raises
the possibility that immediate and long-term recency effects share a common mechanism.

Single Store Models 

According to single-store theories, a single mechanism is responsible for serial position
effects. 

A first type of model is based on relative temporal distinctiveness, in which the time lag
between test and the study of each list item determines the relative competitiveness of
an item’s memory trace at retrieval. In this model, end-of-list items are thought to be
more distinct, and hence more easily retrieved. 

Another type of model is based on contextual variability, which postulates that retrieval
of items from memory is cued not only based on one’s mental representation of the study
item itself, but also of the study context. Since context varies and increasingly changes
with time, on an immediate free-recall test, when memory items compete for retrieval,
more recently studied items will have more similar encoding contexts to the test context,
and are more likely to be recalled. 

Outside of immediate free recall, these models are also able to predict the presence of
the recency effect (or lack thereof) in delayed free recall and continual-distractor free
recall conditions. Under delayed recall conditions, the state of test context would have
drifted away with an increasing retention interval, leading to an attenuated recency effect.
Under continual distractor recall conditions, while the increased interpresentation
intervals reduces the similarities between the given study contexts and test context, the
relative similarities amongst items remains unchanged. As long as the recall process is
competitive, recent items will win out, so a recency effect is observed. 

Ratio Rule 

Overall, an important empirical observation regarding the recency effect is that it is not
the absolute duration of retention intervals (RI, the time between end of study and test
period) or of inter-presentation intervals (IPI, the time between different study items) that
matters. Rather, the amount of recency is determined by the ratio of RI to IPI (the ratio
rule). As a result, as long as this ratio is fixed, recency will be observed regardless of the
absolute values of intervals, so that recency can be observed at all time scales, a
phenomenon known as time scale invariance. This contradicts dual-store models,
which assume that recency depends on the size of STS, and the rule governing the
displacement of items in the STS. 

Potential explanations either then explain the recency effect as occurring through a single,
same mechanism, or re-explain it through a different type of model that postulates two
different mechanisms for immediate and long-term recency effects. One such explanation
is provided by Davelaar et al. (2005), who argue that there are dissociations between
immediate and long-term recency phenomena that cannot be explained by a single-
component memory model, and who argues for the existence of a STS that explains
immediate recency, and a second mechanism based on contextual drift that explains
long-term recency. 

Related effects 
In 1977, William Crano decided to outline a study to further the previous conclusions on



In 1977, William Crano decided to outline a study to further the previous conclusions on

the nature of order effects, in particular those of primacy vs. recency, which were said to
be unambiguous and opposed in their predictions. The specifics tested by Crano were: 

Change of meaning hypothesis 
"adjectives presented first on a stimulus list established a set, or expectation,
through which the meanings of the later descriptors were modified in an attempt to
maintain consistency in the mind of the receiver." 

Inconsistency discounting 
"later descriptions on the stimulus list were discounted if inconsistent with earlier
trait adjectives." 

Attention decrement hypothesis 
"earlier adjectives would wield considerably more influence than the later ones, and a
primacy effect in the typical impression formation task would be expected to occur ...
even when the stimulus list contains traits of a high degree of consistency." 

The continuity effect  or lag-recency effect predicts that having made a successful
recall, the next recall is likely to be a neighboring item in serial position during the study
period. The difference between the two items' serial position is referred to as serial
position lag. Another factor, called the conditional-response probability, represents the
likelihood that a recall of a certain serial position lag was made. A graph of serial position
lag versus conditional response probability reveals that the next item recalled minimizes
absolute lag, with a higher likelihood for the adjacent item rather than the previous one. 

See also 
Outcome Primacy 
Free recall 
Clive Wearing 
Henry Molaison 
Learning curve 
Law of primacy in persuasion 
List of memory biases 
List of cognitive biases 
Principles of learning 
Reminiscence bump 
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Reminiscence bump 

 
Lifespan Retrieval Curve 

The reminiscence bump is the tendency for older adults to have increased recollection
for events that occurred during their adolescence and early adulthood. It was identified
through the study of autobiographical memory and the subsequent plotting of the age of
encoding of memories to form the lifespan retrieval curve. 

The Life Span Retrieval Curve is a graph that represents the number of autobiographical
memories encoded at various ages during the life span. The lifespan retrieval curve
contains three different parts. From birth to five years old is a period of childhood
amnesia, from 10 to 30 years old is the reminiscence bump and last is a period of
forgetting from the end of the reminiscence bump to present time. The reminiscence bump
has been observed on the life span retrieval curve in multiple studies. 

The reminiscence bump occurs because memory storage in autobiographical memory is
not consistent through time. Rather, memory storage increases during times of changes in
the self and in life goals, such as the changes in identity that occur during adolescence. 

Researchers have consistently observed the reminiscence bump, the period of increased
memory accessibility in participants' lifespan retrieval curves, and the bump has been
reproduced under a range of study conditions. 

Reminiscence bump theories 
Adolescence and early adulthood have been described as special times in memory
encoding because individuals typically recall a disproportionate number of
autobiographical memories from those periods. The reminiscence bump accounts for this
disproportionate number of memories. The reminiscence bump typically occurs between
10 years of age and 30 years of age and is the period that individuals produce the most
memories during free recall tasks. Research suggests that memories are easily
accessible from the reminiscence bump because they are linked to self-identity. The
memories found within the reminiscence bump significantly contribute to an individual’s life
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goals, self-theories, attitudes, and beliefs. Additionally, life events that occur during the
period of the reminiscence bump, such as graduation, marriage, or the birth of a child, are
often very novel, thus, making them more memorable. 

There are three possible explanations of the reminiscence bump: a cognitive account, a
narrative/identity account, and a biological/maturational account. 

The cognitive account suggests that memories are remembered best because they occur
during a period of rapid change followed by a period of relative stability. There is an
assumed memory advantage for the novel and distinct events that is followed by a period
of stability. The novel events are subject to greater elaborative cognitive processing
leading to better encoding of these memories. Moreover, the period of stability that
follows increases the stability of the cues for these memories and increases the chances
of recall. 

The narrative/identity account suggests that the reminiscence bump occurs because a
sense of identity develops during adolescence and early adulthood. Identity formation
provides added motivation for using cognitive processes to ensure recall of these
memories. The events from this period are more likely to be organized into a story or
view of oneself, and benefits from the advantage of schematic organization in memory. 

The biological/ maturational account suggests that genetic fitness is improved by having
many memories that fall within the reminiscence bump. Researchers have suggested that
the increase in memory during the bump could help cognitive functions required for
selecting the best mate. Also, cognitive capacities are at their optimum from the ages of
10 to 30 and the bump may reflect a peak in cognitive performance 

There is one additional theory that explains the occurrence of the reminiscence bump: the
life script account. A life script refers to the series of culturally important transitional
events that are expected to occur in a certain order at various points during the life span.
A life script typically includes positive experiences such as marriage, the birth of a baby,
or buying a house. Events that deviate from the life script are typically sad and traumatic.
These events, such as the death of a child, are not culturally expected and often do not
show a peak of recall at any specific point during the life span. Life scripts act as a way to
structure memory and lead to the expectation that the happiest and the most important
life events form the reminiscence bump. Contrary to the recall of happy events, the recall
of sad events remains stable across the life span and does exhibit a bump in recall. 

Methodology 
Galton cue-word technique 
Used objects from his environment to cue memories from his life. Galton created lists of
cue-words to stimulate memory recall. He recorded the amount of time required to recall
an autobiographical memory related to the cue- word and note the distribution of
memories over the life span. 

Crovitz-Schiffman cue-word technique 
Mimicked Galton’s technique and had participants recall and date autobiographical
memories in response to the cue- words. Participants were encouraged to share the first
memory they thought of. This technique is consistent and reproducible under different
conditions, such as using different participants or cue- words. There is a consistent peak
of recalled memories within the reminiscence bump. 



Conway and Haque cue-word technique 
These researchers presented cue-words in the form of common locations (restaurants,
markets, parks), objects (chair, table, television), positive emotions (happy, joy, cheerful),
negative emotions (frustration, pain, sad), and significant others (father, mother, friend).
Participants were asked to retrieve a memory that reminded them of the cue- word, recall
memories from across their lifespan, and recall memories that were at least a year old.
Then participants were asked to date the memory to the nearest month and year. The
results were graphed on a lifespan retrieval curve, and the reminiscence bump was
observed. 

Timeline recall 
Have participants indicate important personal events on a timeline. Participants are given
a timeline with intervals (e.g. 5 years per interval) and asked to fill in events that come to
mind and indicate age during the event. This gives the participant the ability to recall
freely rather than be limited to artificial cue- words. The time intervals focus the
participant on certain periods and control the amount of time spent searching for
memories. 

Fluency test 
Participants are given a time period and asked to recall as many personal events as
possible from that period. It assesses the ability to generate both personal semantic and
personal incident memories. Recalling the personal semantic memories, participants try to
produce as many examples of name of people known to them in a 90second period. This
is repeated for three lifetime periods: childhood, early adulthood, and recent adult life.
Recalling personal incident memories, participants try to produce as many personally
experienced events as possible in a 90 second period, and it is also repeated for three
lifetime periods. 

Free recall method 
Subjects share personal events and researches compare involuntary and voluntary
memories of young and older children. Participants are read ten words and asked to
recall as many of the words in no particular order. Then participants were asked to keep a
diary on their memory process between two one- hour experimental sessions. They were
asked to record autobiographical memories as soon as possible, using a two- page
questionnaire for each memory. Allowed researched to keep track of personal thoughts
and events. 

Twenty Statements Test (TST) 
Participants provide 20 self-concepts that start with "I am..." This enables the collection of
concepts and roles that are important to the definition of self. There is no unitary structure
to self, it is a combination of self- schemata such as "I am a mother." These self-concepts,
or self-images, are then used as autobiographical memory cues, enabling the distribution
of highly self-relevant memories to be plotted across the lifespan. 

Social and cultural influences 
Generation identity 



Generation identity occurs when an individual recognises that they are part of a particular
social subgroup, a cultural generation, and concern themselves with the internalization of
external features of the world. The reminiscence bump occurs during a period of life where
people form their individual and generational identity. The earlier years of the
reminiscence bump coincide with the formation of generation identity, while the later
years coincide with the formation of adult identity. 

The influence of generation identity on the reminiscence bump can be attributed to the
idea that all members of the subgroup are likely to have memories of similar types of
experiences. Evidence attesting to the influence of generation identity on the
reminiscence bump has been witnessed in populations that have experience with
traumatic events. In 1999, researchers compared younger and older groups of
Bangladeshis. The younger group (ages 20–42) showed the usual increase in memories
during the reminiscence bump while the older group (ages 46–86) showed a second
increase in memories between the ages of 35 and 55. The second bump experienced by
the older group corresponded to the period of the Bangladesh Liberation War. The two
generations showed similar patterns and timing of memory recall within their own
subgroup, suggesting that they did have similar experiences, either living or not living
through the war. This finding may suggests that each generation remember personal
events and generational events. 

Memory for public events and private events 
Researchers have studied different types of memories in order to find some clues into
how the reminiscence bump works and how memories are stored and retrieved.
Participants were asked to retrieve memories that were classified as either public or
private to try to find differences in terms of when these memories were stored. Public
events are events that everyone living at the time know about and are exposed to
(political, war/murder, sports/entertainment or news events), but private events are only
experienced by the individual (relationships, births/deaths, work/education, home/leisure,
illness and religion). When recalling public events, participants were between ages 10 and
19; and when recalling private events, participants were between 20 and 29. Researchers
suggest that public events are recalled at an earlier age because individuals are gaining
a sense of generational identity. People are starting to create their own beliefs and their
individual identity,so these experiences are being rehearsed, practiced and stored in
long-term memory. Private events are recalled later because this is when individuals are
developing intimate relationship. Private events are more easily stored and recalled
because they are unique to each person and are likely occurring without any outside
influence. 

Gender differences 
Studies suggest gender differences in the reminiscence bump. Researchers found that
men have more positive life events in their thirties and that women have more positive life
events in their twenties. This finding suggests that the timing of important positive life
events, such as marriage or employment, differ for men and women. Most of the major life
events start between the age of 15 and 30 but there is a small gender difference shown
here with respect to when the event takes place. Researchers found that women have a
slightly earlier bump than men. The earlier age of the bump in women may be attributed to
earlier hormonal changes in adolescence. 

Cross-cultural studies 
The reminiscence bump has been studied cross-culturally and has been observed in
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various cultural backgrounds and experiences. It is important to consider that the process
of remembering occurs in the context of culture, and memories found within the
reminiscence bump are congruent with the culture’s goals, values, and belief systems. The
age of occurrence of the reminiscence bump is culturally influenced and reflects the age
at which a culture identifies individuals as adults. In Western societies the reminiscence
bump corresponds with adolescence and early adulthood, approximately from the ages
of 10 to 30. In Asian cultures the reminiscence bump appears later than in Western
cultures because adulthood may not be reached until 30. 

Culture not only influences the age at which the reminiscence bump appears but also the
content of the memories found within the bump. Western cultures often value individuality,
agency, and distinctiveness, where individuals are encouraged to develop and maintain
their private beliefs, attitudes, and personality traits. Alternatively, Asian cultures often
value group solidarity, communion, and interconnectedness, where individuals are
encouraged to develop a sense of self that is aligned with social roles, duties, and
responsibilities. The differences in societal norms expressed by Western and Asian
cultures influence the focus of memories. Individuals from Western cultures have memories
that cast the individual as the central character and often have self-focused
autobiographical memories. Individuals from Asian cultures have memories that express a
strong group orientation and often have relation-centered autobiographical memories. 

A study done in 2005 showed more accurate age results that were dependent on culture
and gender. American women and men showed reminiscence bumps at age 13 and 17,
respectively, while Dutch participants show a more progressive development of encoding
strength around age 15. Supporting this study, there was research done that compared
the distribution of memories of participants from Bangladesh, China, England, Japan, and
the United States. The research found a greater number of childhood memories among
American participants than in other cultural groups. While the timing of the reminiscence
bump is generally thought to be culturally universal, with some minor difference in the
period of life from which memories are recalled, there are studies that offer support for
the notion that similar life scripts, at least for positive events, might also be found across
different cultures. 

Age factor 
Research suggests that people younger than 40 years also show a reminiscence bump. It
was initially hidden because of the possibility of the recency effect. When researchers
examined the encoding values, it showed a progressive increase with participant age
around the reminiscence bump for participants older than 50. This proves that the
reminiscence bump is stronger for older adults than adults. 

These findings suggest that two processes affect the reminiscence bump phenomenon:
(1) Events in adolescence are encoded more strongly than events that occur in other
periods of life. (2) Because these events are initially stored more intensely, they will be
retrieved more frequently. 

Life scripts 
The life script account emphasizes norms and expectations typical of a given culture with
regard to the timing of major life events. The order and timing of the major events may
differ depending on the culture. The life script is a representation of the sequence of
normative and major life events. Individuals know the culturally shared expectations of the
order and timing of life events in a prototypical life, and are also aware of their own timing
in relations to those norms. It assumes that people have an internalized culturally-aware



in relations to those norms. It assumes that people have an internalized culturally-aware

script of the events that make up an expected, skeletal life course; this script acts as a
template for the recall of life events in association with each life phase. 

A script has two parts: slots and requirements. In the life script, slots are culturally
important transitional events that are expected to occur within a circumscribed age span
in the life course of an individual; and, the requirement is the prescribed appropriate age
for the culturally expected event that leads to causal sequencing, in a series of
succeeding events. 

The events in a life script are often positive, celebrated, and normative. It represents and
idealized life story. An average life would also include negative events and people would
learn from experience. But the life script is handed down from older generations, through
stories, and observations of the behavior of others, typically older, people within the
same culture. Individuals should also remember more during their young adulthood
because that era is the time of biological maturation, new experiences, adult identity
formation, and major events in life scripts. 

Life scripts have the following ten properties: 

(1) A life script is semantic knowledge about the expectations in a given culture about life
events, not a form of episodic memory for those events. 

(2) A life scripts is a series of temporally ordered events. 

(3) A life script can be described in terms of slots and their requirements. 

(4) Life scripts form a hierarchical arrangement, with transitional events forming a higher
order "scene" in which a series of subordinate actions or episodes are nested. 

(5) Life scripts are used to process stories—here, life stories. 

(6) The slots and their requirements for life scripts are culturally important transitional
events and their culturally sanctioned timing. 

(7) Because life scripts represent a normative life course, life scripts are not extracted
from personal actions in recurrent contexts but are transmitted by tradition. Young people
who have lived through only a small part of their lives know the life script of their culture. 

(8) Life scripts do not represent an average life but instead represent an idealized life, in
that many common and important events are left out. 

(9) Life scripts are distorted from actual lives to favor positive events. 

(10) Life scripts are distorted from actual lives to favor events expected to occur in the
period covered by the bump. 

Results 

Studies confirmed the hypothesis: 

(1) a high overlap among the events generated by the participants, supporting the
assumption of a shared cognitive structure 

(2) a correlation between the order in which events were generated and their estimated
dates, consistent with life scripts having a temporal structure 



(3) a dominance of positive events, consistent with the assumption of an idealized version
of life 

(4) the age estimates for negative events had higher standard deviation than age
estimates for positive and neutral events, consistent with the assumption that negative
events have more poorly specified temporal slots than the positive events 

(5) the frequency by which events were recorded was predicted strongly by valence and
by whether the event fell during the period of the bump 

(6) a dominance of culturally sanctioned transitional events, rather than purely biological
events, consistent with the claim that mainly culturally sanctioned transitional events go
into the life script 

(7) the majority of positive events were estimated to occur between the ages of 15 and
30 years, whereas the life span for negative events was relatively flat. 

Improvements 

Modification of the cultural life script theory include: (1) the theory may benefit from
explicitly distinguishing between specific transitional events and extended periods of
stability (2) life script theory proposes that requests for negative events should rarely
active the cultural life script, because negative events are often unexpected. Their study
was based on the individual’s unique chapters and specific memories, whereas the
cultural life script is a de-personalized and culturally shared knowledge structure. 

The bump and personality 
Dependence vs. independence 
There is preferential access to memories of experiences that corresponds with an
individual's sense of self especially in relation to the mechanisms critical to someone's
sense of independence or dependence. 

Power vs. intimacy 
It has been identified that individuals with either a strong intimacy motivation or with a
distinctive power motivation, and found that the intimacy-motivation group recalled peak
experiences with a much higher percentage of intimacy themes, while the power-
motivation group tended to recall peak experiences with strong themes of power and
satisfaction. 

Generativity 
Generativity refers to nurturing and caring for those things, products, and people that
have the potential to outlast the self. Individuals who were judged high in generativity, (i.e.
who had a commitment story) were found to recall a higher proportion of events related
to aspects of generativity. In contrast, those participants without a prominent disposition
towards generativity showed no such bias. 

Agentic vs. communion 
Two groups of individuals were investigated, those concerned with personal power,
achievement, and independence (agentic group) or those concerned with relationships,



achievement, and independence (agentic group) or those concerned with relationships,

interdependence, and others (communion group). Argentic types consistently recalled
emotional memories of events that involved issues of agency such as those involving
mastery, dominance, and humiliation. In contrast, communal types showed a recollection
bias for emotional memories featuring others, often significant others, in acts of love and
friendship. 

Memory for happy and sad events 
Different emotions have been shown to affect memory. Life events that have stronger
emotions attached will be remembered more vividly. In studies looking at emotional
events and the reminiscence bump, older adults tend to remember more positive events
than younger adults. Typically, during the reminiscence bump only happy memories and
memories of important events are recalled. It is postulated that sad events are easier to
forget because there may be an increased motivation to forget them. Conversely,
individuals are more likely to recall and relive happy events because they produced
pleasurable memories. A second explanation suggests that remembering positive events
can help regulate emotions and even enhance moods. It is also possible to regulate
emotions through remembering negative events and comparing these events to present
positive events. Positive or negative events can also be used to share life experiences
with others and compare life events. 

Flashbulb memory and the reminiscence bump 
Flashbulb memory occurs when a very vivid memory of a traumatic, emotional, or
significant event is recalled. Researchers typically use public events such as the John F.
Kennedy assassination and 9/11 as cues when studying flashbulb memories. Participants
are asked to recall very specific information such as where they were, how they felt, and
what they were doing when the event was taking place. Memories of these events are
easily recalled and the individual believes their account of the event to be perfectly
accurate. 

These memories have been tested in different ways, including measuring the ability to
recall details of the event and the impact of additional cues on the recall of the event.
Denver, Lane and Cherry found that flashbulb memories that took place in the
reminiscence bump were exceptionally vivid and easily accessible. It is suggested that
the flashbulb memories encoded during the reminiscence bump are so vivid because the
events happened during a time of identity formation and peak brain function. Additionally,
these events are recalled well because they undergo more rehearsal due to their serious
nature and frequent discussion. 

Brain damage and the reminiscence bump 
The impaired functioning of autobiographical memory due to damage or disease can have
profound effects on an individual's episodic memory. This can skew an individual's lifespan
retrieval curve and influence the presentation of the reminiscence bump. Memories an
individual has for personal life events can show a different pattern than the average
individual if they have brain damage caused by an event like an accident, a blow to the
head or disease. For these individuals with brain damage, the life span retrieval curve can
look different. An example of this is an individual having the reminiscence bump between
the age of 5 and 13 rather than 10 to 30, which is the pattern for the average individual. 

Brain injury in the frontal lobes can obscure memories and lead to the loss of details. In
more extreme cases patients may even construct available autobiographical knowledge
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into plausible but false memories. 

The effect of temporal lobe damage on the reminiscence bump is highly variable as a
function of age at the time of injury. This is because patients with damage to the temporal
lobes or underlying structures in the limbic system may lose the ability to form new
memories, especially if the damage is within the hippocampal formation, while retaining
access to at least some memories from before the injury. Individuals with this type of brain
damage are not able to form new memories after the incident that caused the brain
damage, but they still have access to memories that happened before the brain damage
occurred. If the brain damage was present at the age of 10, the individual may not
remember anything from between the age of 10 and 30 and have no reminiscence bump. 

Those with damage to regions of the brain involved in visual processing, such as the
occipital lobes, may develop amnesia. The episodic content of autobiographical memories
is predominantly encoded in the form of visual images. If the ability to generate visual
images is compromised or lost then access to specific details of the past held in episodic
images is lost as well. When life events or episodic memories are encoded in the brain,
they are in the form of pictures or visual images. They develop amnesia since they can no
longer bring these visual images of the past to mind. 

A common psychological phenomenon is the severe clouding of autobiographical memory,
which results in the overgeneralization of memories. For instance, clinically depressed
individuals, schizophrenic individuals, and those suffering from obsessive compulsive
disorder tend to recall many memories that lack detail (clouded) and are much more
schematic than typical autobiographical memories. In these instances, a patient asked to
recall specific memories of his father could only recall general events such as "walks in
the park after Sunday lunch" and was unable to generate a single specific memory of a
single walk. 

See also 
Serial position effect 

External links 
Human Memory - University of Amsterdam website with autobiographical memory
test 

en.wikipedia.org-_w_index.php-507ee5271cdb8b97a4a29a533554fa7d.xhtml
http://memory.uva.nl


Rosy retrospection 

Rosy retrospection refers to the finding that subjects later rate past events more
positively than they had actually rated them when the event occurred, reminiscent of the
Latin phrase memoria praeteritorum bonorum ("The past is always recalled to be good"). 

The effect appears to be stronger with moderately pleasant events and is usually
explained as a result of minor annoyances and dislikes "fading" from memory dramatically
faster than positive situations. 

Experiments 
In one group of experiments, three groups going on different vacations were interviewed
before, during and after their journeys. Most followed the pattern of initial anticipation,
followed by mild disappointment. Generally, most subjects some time later reviewed the
events more favorably than they actually did while experiencing them.[  citation needed ] 

See also 
Emotion and memory 
List of cognitive biases 
Memory 
Optimism bias 

Positivity effect 
Reference class forecasting 
Nostalgia 
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Misattribution of memory 

Memory plays an important role in a number of aspects of our everyday lives and allows
us to recall past experiences, navigate our environments, and learn new tasks. From this
view, information about a source of memory is assumed to contain certain characteristics
that reflect the conditions under which the memory representations were attained.
Judgments about these sources are made by evaluating the amount and nature of the
characteristics. The accuracy of their recall varies depending on the circumstances at
which they are retrieved. Generally speaking, misattribution of  memory involves
source details retained in memory but erroneously attributing a recollection or idea to the
wrong source. Misattribution is likely to occur when individuals are unable to monitor and
control the influence of their attitudes, toward their judgments, at the time of retrieval.
Thus, memory is adapted to retain information that is most likely to be needed in the
environment in which it operates. Therefore, any misattribution observed is likely to be a
reflection of current attitudes. 

Misattribution is divided into three components; cryptomnesia, false memories, and source
confusion. It was originally noted as one of Daniel Schacter's, The Seven Sins of Memory.
His book, The Seven Sins of Memory: How the Mind Forgets and Remembers, identifies
misattribution as a type of memory distortion or inaccuracy. For example, people may
assert that they saw a face in one context when they actually encountered it in another. 

Components of misattribution 
Cryptomnesia 
Main article: Cryptomnesia 

Cryptomnesia is a form of misattribution. It involves the unconscious influence of memory
that causes current thoughts to be wrongfully attributed as novel. In other words,
individuals mistakenly believe that they are the original generators of the thought. When
cryptomnesia arises in literature or scholarly ideas it is often termed ‘inadvertent
plagiarism,’ inadvertent because the subject genuinely believes the idea to be their own
creation. Inadvertent plagiarism takes two forms. The first involves the plagiarizer
regenerating a previously seen idea, but believing the idea to be novel. In the second
form, the plagiarizer recalls the ideas of other author's as their own. 

For example, a person may falsely recall creating an idea, thought, or joke, not
intentionally engaging in plagiarism, but nevertheless believing to be the original source
of memory. 

False memories 
Main article: False Memory Syndrome 

en.wikipedia.org-_w_index.php-246692a1388173908dde82a3572fc565.xhtml


 
Official Portrait of President Reagan 1981 

False memories occur when a person's identity and interpersonal relationships are
strongly centered around a memory of an experience that did not actually take place.
These false memories are often of a traumatic life experience and can become very
detrimental to everyday life. False Memories are often the result of leading questions in a
therapeutic practice termed Recovered Memory Therapy. In this practice, psychiatrists
often put their patients under hypnosis to recover suppressed memories. This can be
detrimental, as the individual may recall memories that never occurred. For example,
there are instances of reported cases in which individuals falsely recall sexual abuse and
pursue justice. These cases are extremely painful to both the accuser and to the accused,
and may result in wrongful conviction. Due to incidents like these, false memories and
repressed memories have lost most of their validity and reliability in a court of law. 

Source confusion 
Source confusion occurs when an individual misattributes a source of a memory.
[  citation needed ] Understanding the source of one’s memories is important to memory
processes necessary for every day living. Memories arise both from perceptual
experiences and from one’s thoughts, feelings, inferences, and imagination.Source
monitoring theory postulates that memory errors occur when perceptual information is
incorrectly attributed as being the source of a past experience. This may take place
because one event shares the characteristics of another source. When a person has
many sources of perceptual information about an event, their brain is easily able to evoke
a memory of that event, even if they did not experience it, thus creating a misattributed
memory. 

In one particular case of source confusion, a female rape victim falsely accused a memory
doctor of being her rapist. In this case, the doctor had made a television appearance
seen by the female victim prior to her attack. The woman misattributed the doctor’s face
with that of her attacker. An additional example of source confusion involves Ronald
Reagan. In this instance, Ronald Reagan tells a story about a heroic pilot to whom he
personally awarded a medal. However, he was actually recalling the story line from a
theatrical production entitled “Wing and a Prayer”. Reagan misattributed a real life



theatrical production entitled “Wing and a Prayer”. Reagan misattributed a real life

experience with one he had actually seen in a movie. However, he strongly believed that
he was involved in the medal process to this war hero. 

Causes 

 
Frontal and Temporal Lobe location in the human brain 

Cognitive causes 
Causes of  cryptomnesia 

Main article: Cryptomnesia 

Cryptomnesia is a source-monitoring error in which people often have difficulty
determining whether a concept was internally generated or experienced externally.
People occasionally misattribute the creation of a novel thought or idea as their own,
when in fact they are retrieving it from a previous experience. Some individuals fail to
establish memories with enough detail to generate a source attribution, causing a
misattribution of memory to the wrong source. People often truly believe that the
information they plagiarized was actually that of their own. 

Unintentional plagiarism is greater for information generated by others than ourselves.
Researchers believe this may due to having better memory and associations for words
we generate, as self-generated information is better remembered later. Moreover,
cryptomnesia increases when information is generated by others before a self-generated
idea. This may be due to the likelihood that people were thinking of their next response,
rather than processing the source of the information. 

Causes of  false memories 

False recognition can occur as the result of making an implicit associative response, an
automatic association between two concepts in memory. It is believed that associative
responses never come to conscious attention, thus the activation of the concept is
assumed to be implicit. An implicit associative response has shown to arise when seeing a
word such as "car", might cause people to unconsciously think of an associative such as
"truck". If the word truck is later presented to them, they may state they recognize seeing
the item when they had actually generated it themselves. It is believed that the activation
from the shown word may also activate the associative word, allowing the information to
be easily accessible to the mind. Research has also shown that the more similar the
presented and associative words are, or the more similar list items there are, the more
likely it is that a false recognition error will be made. 

Gist-based similarity, the robust encoding of semantic information rather than distinctive
encoding, is another cause of false recognition. When studying a list of numerous related
words, there is a high level of semantic overlap between memory items. The inability to
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keep each concepts separate and distinct from one another makes it difficult to recollect
specific details, subsequently causing people to make responses based on memory gist’s
rather than specific details. People may form a well-organized idea of what the semantic
gist is, and anything that is semantically similar to that idea may be falsely recognized.
Gist-based similarity has also been shown to occur in circumstances in which implicit
associative responses are an unlikely source of misattribution. The false recognition error
also becomes evident when a time pressure is presented during a recognition decision.
Processes that work to discover a source for the basis of recognition take time to
execute, as a result of a lack of time, false recognitions errors are made more often. 

Fuzzy-trace theory, an opposing theory to source monitoring error, stipulates that
memories are composed of two components; gist and verbatim traces. Verbatim traces
are the surface details of physical stimuli, which encompass the clear visual images and
source information of an experience. Though both traces are encoded simultaneously,
they are stored in separate regions of the brain, allowing for each trace to posse a
distinct lifespan. Verbatim traces, though readily available when a memory is first
encoded, deteriorate quickly. Fuzzy-trace theory thus proposes that misattributed
memories arise due to the short lifespan of verbatim traces, being that the quality of
source information is rapidly declining. The misattribution of memory is therefore more
likely to occur as the time between the encoding of an experience and the recall of the
subsequent memory increases. 

It has also been noted that misattribution may be a product of adaptive features of
memory, rather than a product of a flaw in the memory system. The misattribution error
often leads to conclusions of an inefficient memory system, however some researchers
believe that the error is a cost associated with the benefits of a functioning and adequate
memory system. The misattribution error reflects an adaptive memory system in which
information that does not require people to remember all the specific details is lost.
Specific details would only be preserved in situations where the specific details need to
be remembered, such as memories of a highly emotional experience. The use of semantic
gists may be a fundamental mechanism of memory, allowing people to categorize
information and generalize across situations, a function associated with higher
intelligence. 

Neurological causes 
Neurological basis of  false recognition 

Brain-damaged patients have provided useful insights into the underlying biological
mechanisms involved in false recognition. Results from studies comparing levels of false
recognition between patients with frontal lobe damage and age-matched controls,
showed a significantly higher level of false recognition amongst the frontal lobe damaged
individuals. The damage is believed to have caused disruptions in the adequate encoding
of item-specific details or caused defective retrieval monitoring processes. These types
of processes are needed to accurately recall the origins of memory representations, and
without them, errors of origin can be made. Studies of false recognition in amnesic
patients with damage to either the medial temporal lobe or other diencephalon
structures, have demonstrated that the same processes involved in accurate recognition,
are also involved in false recognition. These cortices play a role in strategic monitoring
processing, as they attempt to examine other cortical outputs. If these cortices were
damaged, there would be no control over the cortical outputs, increasingly the likelihood
of a false recognition error. Additionally, patients suffering from amnesia or Alzheimer's
disease have a reduced level of false recognition, believed to be caused by taking too
many trials to create the semantic gist information needed for the attribution error. 



False memories and PET  scans 

A follow-up to the previous research was conducted by Daniel L. Schacter and colleagues.
Similar to the study by Henry L. Roediger and Kathleen McDermott, subjects were read a
list of associated words before they went into the PET scanner. During the first scan,
subjects would make recognition judgments to determine what were the previous
presented words. During the second scan, subjects had to make judgments about words
that were not presented. For example: bed, rest, dream, tried, and awake would be in the
list but not the word “sleep”. As with the study by Henry L. Roediger and Kathleen
McDermott, subjects claimed to remember similar amounts of non-presented words as
they did the words that were actually presented. The researchers noted that brain
activity during the true and false recognition tasks were very similar. Monitoring the blood
flow in the brain revealed there were in the left medial temporal lobe for both veridical
and illusory recognition. 

That is not to say that there were not differences. While monitoring blood flow in the brain
during false recognition, a part of the frontal lobe that is thought to be a key monitor of
memories actually showed greater activity when presented with a false recognition than
with a true one. There seemed to be some discrepancy as subjects attempted to
scrutinize the out-placed words, but were overcome by powerful memory illusion. This
study demonstrates the ability of technology to help researchers understand to a greater
extent the power of false memories. 

Source confusion and FMRI scans 

T. Awipi and L. Davachi sought to provide evidence of competing subregions in the medial
temporal lobe (MTL) that differed on the type of content they encoded. The researchers
conducted a study in which subjects were asked to perform an encoding task in a
functional magnetic resonance imaging (FMRI) scanner, where they were presented with
192 full colour photographs of scenes (containing a centrally presented novel scene and a
smaller image of one of six objects). Participants were also instructed to imagine using
the presented object in each scene, and were asked to report whether they were
successful. A memory test was administered after participants were removed from the
scanner. The test consisted of all previously viewed scenes (old) and an equal number of
novel scenes (new). They were asked to make an old/new judgement, and if the scene
was responded as being old, they were asked to report is as being "remembered" or
"familiar". They were then asked to pick an object that was paired with that scene. The
researchers were trying to determine the levels of activation for source recollection for
the objects paired with the scene during encoding. 

The researchers found that perirhinal cortex activation was greater for objects recalled,
and parahippocampal cortex activation was greater when scenes were recalled. The
results provide evidence of distinct encoding activation in the subregions of the medial
temporal lobe. The first subregion is the perirhinal cortex, which encodes item information.
The second subregion, the parahippocampal cortex, is involved in source information. The
evidence provides support for the role of the right perirhinal cortex in attributing an
object to the right source. As decreased activation was associated with poorer
performance, decreased activation of the right perirhinal cortex could be a possible
mechanism for source confusion. 

Experimental research 
Misattribution 



In one of the earliest studies involving misattribution, the Canadian cognitive psychologist
Bruce Whittlesea presented subjects with a list of common words. Each word was briefly
displayed to the subject. The task required the subject to judge whether a target word
was semantically related to any word in the list. Unlike Whittlesea’s first experiment
involving the recognition of target words, this study involved the manipulation of
processing fluency through the conceptual context of the target word, rather than the
physical context. After the subjects were given a brief moment to study the list of words,
the subjects were presented with sentences that would contain a word that was
capitalized at the end of the sentence that would have either been, or not been, from the
previously presented list. The word at the end of the sentence was either highly
predictable given the context of the sentence, for example: “The stormy seas tossed the
BOAT”, or the end word was less predictable such as: “She saved her money and bought
a LAMP”. The subjects were then required to state whether the capitalized end word had
appeared, or not, on the previous list of words. If not, they were to respond by saying that
the word was “new” versus it being “old”. 

The study revealed that the new words that were highly predictable were more likely to
be incorrectly identified as being previously seen, whereas the new words that were less
predictable were not so identified. In fact, subjects actually named predictable words
faster than they did unpredictable words. Whittlesea was able to conclude from this study
that subjects misattributed their fast responses for highly predictable words as an
indication that they had previously experienced the word whereas in fact that was
incorrect. As a result, the fluency of processing caused the subjects to misinterpret their
quickness as a case of familiarity. 

Cryptomnesia 
Main article: Cryptomnesia 

Some of the most common experimental designs in the study of cryptomnesia involve
solving word puzzles. One such study from Stanford University in 1993 monitored
subjects’ memory for solutions found to a word puzzle game when paired against a
computer opponent. After several rounds of generating solutions in turn, participants were
asked to generate a list of solutions they provided themselves, or a list of new solutions
and rate their confidence in the source of each solution listed. Subjects were more likely
to plagiarize solutions given by the computer opponent than their own solutions after
indicating that they were very confident that the solution was truly novel; when subjects
indicated that they were "guessing" whether the solution had been seen before, they
were more likely to duplicate solutions they had found during the first round of the test. 

In an extension of this test, after each puzzle solution was generated, participants were
asked one of two questions: is this word greater than 3 letters long? (physical judgement)
or does this word have a positive connotation? (semantic judgement). Participants then
generated lists of solutions as in the first test. While the same correlation of confidence
level and error type were seen, participants were much more likely to plagiarize answers
after making a physical judgement as compared to a semantic one. 

False memories 
Researchers Henry L. Roediger and Kathleen McDermott conducted an experiment in 1995
that dealt with a procedure developed by James Deese. This procedure, known as the
Deese–Roediger–McDermott paradigm, invites subjects to believe they have experienced
a particular word in a given list. The subjects are read a list of associated words by the
experimenter. These associated words could be for example: bed, rest, dream, tried,
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experimenter. These associated words could be for example: bed, rest, dream, tried,

awake, etc. After the subjects have heard these words, they are required to engage in a
free recall task in which they must list the words they have heard. The researchers carried
out two experiments. The first one involved six lists of associated words. The second
experiment involved a wider set of materials, in which twenty-four 15-item lists were read
to the subjects. 

The results of both experiments demonstrated that the subjects were confident about
their incorrect answers regarding words heard in the list. For example, given the list; bed,
rest, dream, tried, awake. Many of the subjects heard “sleep” which was not one of the
words presented. This false memory effect occurs because the words associated with
sleep are in the list leading subjects to believe that the words associated with the words
provided in the list have to be right. In fact, with the second experiment the results were
55% false recall rate compared to 40% for the first experiment. This indicated that the
more words and lists available the harder it is to actually recall words correctly. This
experiment illustrates how subjects can provide false recall without noticing their errors.
Even after the researchers indicate that they did not say the mistaken words, subjects
still felt very convinced that the researcher had said the word. 

False memories can also be created through leading questioning and simple use of
imagination. In 1996, Ira Hyman Jr. and Joel Petland published a study showing that
subjects can falsely 'remember' anecdotes from their childhood, based on suggestions
from the researcher and corroboration of these fictitious events from family members.
Subjects' parents were interviewed to create a list of memorable childhood events
(vacations, instances of being lost, etc.), to which one false event was added, namely
spilling a bowl of punch at wedding reception. For each event, subjects were provided
with several cues to aid in memory (age at the time, location, nature of the event, etc.)
and asked to describe the situation in as much detail as possible. If a participant was
unable to recall any event, they were asked either to quietly think about the event for
about a minute and then provide any additional information remembered (control
condition) or imagine the event happening and describe the people who would have been
involved, what the location would have looked like and how the event might have occurred
(imagery condition). 

After three interviews in this fashion, 25% of participants from the imagery condition
reported remembering the false situation of spilling the punch bowl, as compared to
fewer than 10% of subjects in the control condition. An overall improvement in the detail
of responses given and the confidence of those responses was observed for both true
and false memories in the imagery condition, while those in the control condition showed
much less improvement. While participants who 'remembered' the false situation rated
this event as being less emotionally intense than the other remembered true events,
participants rated their confidence in accurately remembering the false scenario higher
than any of the true events. 

Applications 
Eyewitness testimony in children 
In legal testimony, the fact that witnesses are under oath does not preclude the
occurrence of unintentional false reports: false memory and cryptomnesia present a
significant problem in cases of alleged child abuse, in which the principal witness is
already at a memory disadvantage. While individual differences exist, it is widely
accepted that young children are highly susceptible to leading questioning and biased
interviewing techniques, due to their insufficient cognitive development. A wide variety of
studies on the subject have revealed that children become more accurate in their



studies on the subject have revealed that children become more accurate in their

recollections with increasing age and their ability to ignore biased questioning practices
increases substantially until age 12. As a result, neutral wording is encouraged where a
young child’s testimony must be relied upon. 

However, the fallibility of children's memories is a complicated issue: memory does not
strictly improve over time, but varies in the number of errors made as different skills are
developed. Young children are very prone to suggestibility and false memories, even for
false story-situations which they provided themselves. This is likely due to memory
compensation strategies of imagery and imagination employed at an early age. As
children age, other memory strategies such as auditory rehearsal or use of schemas and
semantic relationships replace the reliance on imagery, leading to more reliable memories
for events, but also presenting greater opportunity for memory errors. By the time
children reach high school, memory strategies such as audial rehearsal, schema formation
and semantic relatedness become more common; this presents an increased likelihood
for memory errors, such as those seen in the Deese–Roediger–McDermott paradigm. 

Eyewitness testimony in adults 
As noted, misattribution is likely to occur when individuals are unable to monitor and
control the influence of their attitudes at the time of retrieval. Hence, researchers have
applied techniques to minimize misattribution by encouraging individuals to focus on
distinctive characteristics, rather than on properties that may illicit the influence of
personal attitudes. One important question under consideration, is whether people
confuse misleading suggestions and personal attitudes for their real memories of a
witnessed event. Moreover, misattribution of memory has been especially well
investigated in terms of its application to cases of potential eyewitness suggestibility.
Currently, researchers have focused on determining the circumstances under which
misattribution might occur, and the factors that could increase/decrease these errors, in
an eyewitness situation. 

In terms of eyewitness testimony, judgements of memory credibility are particularly
important in their persuasive impact. At any stage of a legal case, the success or failure
of eyewitness persuasion can have consequences. Generally speaking, people assume
the testimony of an adult to be more credible and accurate, based on the assumption
that adults are better memory reporters. In this context, children are assumed to have
poor memory capabilities. Eyewitness testimony in adults differs from that of children in a
few other ways. Firstly, adults tend to provide more recalled information, whether
accurate and/or inaccurate, to a legal case. Although, the general pattern is to have an
increase the amount of correctly recalled information with age. Lastly, objective questions
are more accurately answered with less influence of suggestibility in adults. 

Source confusion in later life 
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In order to usefully remember something, we must later recognise that we've seen it
before and correctly remember the context in which we saw it. As we age, the ability to
discriminate between new and previous events starts to fail, and we make more errors
about how we experienced things. Larry Jacoby of New York University completed a study
in 1999 showing how common these errors can become, and giving a better
understanding as to why recognition errors are particularly common in Alzheimer's
disease. In Jacoby's study, participants were given two lists of words: one to read, and
one that would be said out loud to them. All subjects were then given a "test" list which
contained some words they had read, some they had heard, and some new words; the
subjects had to determine which words were which. Jacoby found that university students
and 75–year-olds were equally likely to correctly recognize whether or not the word had
been presented, but 75-year-olds are much more likely to mistake whether the word was
spoken or read. Cohen and Faulkner discovered similar age-related source confusion
errors 10 years earlier when studying short events rather than word lists. Participants
were asked to either carry out, imagine, or watch a series of short events (placing a fork
on top of a plate, putting a pen inside a mug, etc.), and later asked whether specific
events were familiar, and how they happened. The study revealed that elderly subjects
are more likely than younger subjects to claim that they recognise events that never



are more likely than younger subjects to claim that they recognise events that never

happened. Also, these participants were more likely to say that they watched specific
actions occurring, when they in fact imagined them occurring, or had never experienced
the actions at all. 

While we often look for ways to improve our memories, these studies show that simply
rehearsing material may not always work. In the Jacoby study, it was seen that if older
adults read a word several times, they were likely to accurately judge it as familiar, but
were more likely to think they heard the word that they actually read. Jacoby explains that
because repetition of a word caused recognition to go up, but ability to correctly
remember the source to go down, recognition and source monitoring are likely separate
neurological processes. This may shed some light on the common phenomenon of
Alzheimer's patients mistaking frequently presented non-famous faces as being those of
celebrities, or asking the same question repeatedly. Patients may recognize faces, or
identify that the subject of the question is important and was discussed recently, but have
no memory for the meaning attached to these common stimuli, and so will mis-attribute
this familiarity, or simply ask again. 



Spacing effect  

In the field of psychology, the spacing effect  is the phenomenon whereby animals
(including humans) more easily remember or learn items when they are studied a few
times spaced over a long time span ("spaced presentation") rather than repeatedly
studied in a short span of time ("massed presentation"). Practically, this effect suggests
that "cramming" (intense, last-minute studying) the night before an exam is not likely to be
as effective as studying at intervals in a longer time frame. Important to note, however, is
that the benefit of spaced presentations does not appear at short retention intervals, in
which massed presentations tend to lead to better memory performance. 

The phenomenon was first identified by Hermann Ebbinghaus, and his detailed study of it
was published in the 1885 book Über das Gedächtnis. Untersuchungen zur
experimentellen Psychologie (Memory: A Contribution to Experimental Psychology). This
robust finding has been supported by studies of many explicit memory tasks such as free
recall, recognition, cued-recall, and frequency estimation (for reviews see Crowder 1976;
Greene, 1989). 

Researchers have offered several possible explanations of the spacing effect, and much
research has been conducted that supports its impact on recall. In spite of these findings,
the robustness of this phenomenon and its resistance to experimental manipulation have
made empirical testing of its parameters difficult. 

Causes for spacing effect 
Decades of research on memory and recall have produced many different theories and
findings on the spacing effect. In a study conducted by Cepeda et al. (2006) participants
who used spaced practice on memory tasks outperformed those using massed practice
in 259 out of 271 cases. 

As different studies support different aspects of this effect, some now believe that an
appropriate account should be multifactorial, and at present, different mechanisms are
invoked to account for the spacing effect in free recall and in explicit cued-memory tasks. 

Not much attention has been given to the study of the spacing effect in long-term
retention tests. Shaughnessy (1977) found that the spacing effect is not robust for twice-
presented items after a 24 hour delay in testing. The spacing effect is present, however,
for items presented four or six times and tested after a 24 hour delay. This seems like a
strange result and Shaughnessy interprets it as evidence for a multifactorial account of
the spacing effect. 

Semantic priming 
Research has shown reliable spacing effects in cued-memory tasks under incidental
learning conditions, where semantic analysis is encouraged through orienting tasks
(Challis, 1993; Russo & Mammaralla, 2002). Challis found a spacing effect for target words
using a frequency estimation task after words were incidentally analyzed semantically.
However, no spacing effect was found when the target words were shallowly encoded
using a graphemic study task. This suggests that semantic priming underlies the spacing
effect in cued-memory tasks. When items are presented in a massed fashion, the first
occurrence of the target semantically primes the mental representation of that target,
such that when the second occurrence appears directly after the first, there is a reduction
in its semantic processing. Semantic priming wears off after a period of time (Kirsner,



in its semantic processing. Semantic priming wears off after a period of time (Kirsner,

Smith, Lockhart, & King, 1984), which is why there is less semantic priming of the second
occurrence of a spaced item. Thus on the semantic priming account, the second
presentation is more strongly primed and receives less semantic processing when the
repetitions are massed compared to when presentations are spaced over short lags
(Challis, 1993). This semantic priming mechanism provides spaced words with more
extensive processing than massed words, producing the spacing effect. 

From this explanation of the spacing effect, it follows that this effect should not occur with
nonsense stimuli that do not have a semantic representation in memory. A number of
studies have demonstrated that the semantically based repetition priming approach
cannot explain spacing effects in recognition memory for stimuli such as unfamiliar faces,
and non-words that are not amenable to semantic analysis (Russo, Parkin, Taylor, & Wilks,
1998; Russo et al., 2002; Mammarella, Russo, & Avons, 2005). Cornoldi and Longoni (1977)
have even found a significant spacing effect in a forced-choice recognition memory task
when nonsense shapes were used as target stimuli. Russo et al. (1998) proposed that
with cued memory of unfamiliar stimuli, a short-term perceptually-based repetition priming
mechanism supports the spacing effect. When unfamiliar stimuli are used as targets in a
cued-memory task, memory relies on the retrieval of structural-perceptual information
about the targets. When the items are presented in a massed fashion, the first
occurrence primes its second occurrence, leading to reduced perceptual processing of
the second presentation. Short-term repetition-priming effects for nonwords are reduced
when the lag between prime and target trials is reduced from zero to six (McKone, 1995),
thus it follows that more extensive perceptual processing is given to the second
occurrence of spaced items relative to that given to massed items. Hence, nonsense
items with massed presentation receive less extensive perceptual processing than
spaced items; thus, the retrieval of those items is impaired in cued-memory tasks. 

Congruent with this view, Russo et al. (2002) demonstrated that changing the font in which
repeated presentations of nonwords were presented reduced the short-term perceptual
priming of those stimuli, especially for massed items. Upon a recognition memory test,
there was no spacing effect found for the nonwords presented in different fonts during
study. These results support the hypothesis that short-term perceptual priming is the
mechanism that supports the spacing effects in cued-memory tasks when unfamiliar
stimuli are used as targets. Furthermore, when the font was changed between repeated
presentations of words in the study phase, there was no reduction of the spacing effect.
This resistance to the font manipulation is expected with this two-factor account, as
semantic processing of words at study determines performance on a later memory test,
and the font manipulation is irrelevant to this form of processing. 

Mammarella, Russo, & Avons (2002) also demonstrated that changing the orientation of
faces between repeated presentations served to eliminate the spacing effect. Unfamiliar
faces do not have stored representations in memory, thus the spacing effect for these
stimuli would be a result of perceptual priming. Changing orientation served to alter the
physical appearance of the stimuli, thus reducing the perceptual priming at the second
occurrence of the face when presented in a massed fashion. This led to equal memory for
faces presented in massed and spaced fashions, hence eliminating the spacing effect. 

Encoding variability 
According to the encoding variability view, spaced repetition typically entails some
variability in presentation contexts, resulting in a greater number of retrieval cues.
Contrastingly, massed repetitions have limited presentations and therefore fewer
retrieval cues. 



To test the Encoding Variability theory, Bird, Nicholson and Ringer (1978) presented
subjects with word lists that either had massed or spaced repetitions. Subjects were
asked to perform various "orienting tasks," tasks which require the subject to make a
simple judgment about the list item (i.e. pleasant or unpleasant, active or passive).
Subjects either performed the same task for each occurrence of a word or a different
task for each occurrence. If the Encoding Variability theory were true, then the case of
different orienting tasks ought to provide variable encoding, even for massed repetitions,
resulting in a higher rate of recall for massed repetitions than would be expected. The
results showed no such effect, providing strong evidence against the importance of
Encoding Variability. 

Study-phase retrieval theory 
A theory that has gained a lot of traction recently is the study-phase retrieval theory. This
theory assumes that the first presentation is retrieved at the time of the second. This
leads to an elaboration of the first memory trace. Massed presentations do not yield
advantages because the first trace is active at the time of the second, so it is not
retrieved or elaborated upon. Greene (1989) proposed a two-factor account of the
spacing effect, combining deficient processing and study-phase retrieval accounts.
Spacing effects in free recall are accounted for by the study-phase retrieval account.
Under the assumption that free recall is sensitive to contextual associations, spaced
items are at an advantage over massed items by the additional encoding of contextual
information. Thus, the second occurrence of an item in a list reminds the observer of the
previous occurrence of that same item and of its previous contextual features. Different
contextual information is encoded with each presentation, whereas for massed items, the
difference in context is relatively small. More retrieval cues, then, are encoded with
spaced learning, which in turn leads to improved recall. 

Deficient processing 
According to the deficient processing view, massed repetitions lead to deficient
processing of the second presentation—that we simply do not pay much attention to the
later presentations (Hintzman et al., 1973). Greene (1989) proposed this to be the case
in cued-memory tasks (e.g. recognition memory, frequency estimation tasks), which rely
more on item information and less on contextual information. The increased voluntary
rehearsal of spaced items makes this deficient processing noticeable. Findings that the
spacing effect is not found when items are studied through incidental learning support this
account. 

Retrieval effort and strategy shift hypotheses 
According to research conducted by Pyc and Rawson (2009) successful but effortful
retrieval tasks during practice enhance memory in an account known as the retrieval
effort hypothesis. Spacing out the learning and relearning of items leads to a more
effortful retrieval which provides for deeper processing of the item. Massed practice
creates an environment in which the retrieval typically requires less effort due to the less
time in between the initial learning and the recall. 

Recent research findings by Rawson and Dunlosky (2012) do not support this hypothesis
of memory enhancement, however. Consistent with the strategy shift hypothesis, this study
suggests that the act of failing to retrieve an item from memory actually serves to
greater enhance memory. Retrieval failure provides learners with the opportunity to
evaluate their encoding strategies for effectiveness and adapt their methods accordingly. 



Practical applications and long-term retention 
Advertising 
The spacing effect and its underlying mechanisms have important applications to the
world of advertising. For instance, the spacing effect dictates that it is not an effective
advertising strategy to present the same commercial back-to-back (massed repetition).
If encoding variability is an important mechanism of the spacing effect, then a good
advertising strategy might include a distributed presentation of different versions of the
same ad. 

Appleton-Knapp, Bjork and Wickens (2005) examined the effects of spacing on
advertising. 

They found that spaced repetitions of advertisements are more affected by study-phase
retrieval processes than encoding variability. They also found that at long intervals,
varying the presentation of a given ad is not effective in producing higher recall rates
among subjects (as predicted by variable encoding). Despite this finding, recognition is
not affected by variations in an ad at long intervals. 

Learning and pedagogy 
The long-term effects of spacing have also been assessed in the context of learning a
foreign language. Bahrick et. all (1993) examined the retention of newly learned foreign
vocabulary words as a function of relearning sessions and intersession spacing over a 9-
year period. 

Both the amount of relearning session and the number of days in between each session
have a major impact on retention (the repetition effect and the spacing effect), yet the
two variables do not interact with each other. 

For all three difficulty rankings of the foreign words, recall was highest for the 56-day
interval as opposed to a 28-day or a 14-day interval. Additionally, 13 sessions spaced 56
days apart yielded comparable retention to 26 sessions with a 14-day interval. 

These findings have implications for educational practices. Curricula rarely provide
opportunities for periodic retrieval of previously acquired knowledge.[  citation needed ] Without
spaced repetitions, students are more likely to forget foreign language vocabulary. 

See also 
List of cognitive biases 
Memory bias 
Spaced repetition 
Testing effect 
Zeigarnik effect 
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Suggestibility 

Suggestibility is the quality of being inclined to accept and act on the suggestions of
others. 

A person experiencing intense emotions tends to be more receptive to ideas and
therefore more suggestible. Generally, suggestibility decreases as age increases.
However, psychologists have found that individual levels of self-esteem and assertiveness
can make some people more suggestible than others, which has resulted in the concept
of a spectrum of suggestibility. 

Definition 
Attempts to isolate a global trait of "suggestibility" have not been successful, due to an
inability of the available testing procedures to distinguish measurable differences
between the following distinct types of "suggestibility": 

To be affected by a communication or expectation such that certain responses are
overtly enacted, or subjectively experienced, without volition, as in automatism. 
Deliberately to use one's imagination or employ strategies to bring about effects
(even if interpreted, eventually, as involuntary) in response to a communication or
expectation. 
To accept what people say consciously, but uncritically, and to believe or privately
accept what is said. 
To conform overtly to expectations or the views of others, without the appropriate
private acceptance or experience; that is, to exhibit behavioral compliance without
private acceptance or belief. 

Wagstaff's view is that, because "a true response to [a hypnotic] suggestion is not a
response brought about at any stage by volition, but rather a true nonvolitional response,
[and] perhaps even brought about despite volition", the first category really embodies the
true domain of hypnotic suggestibility.

Self-report measures of suggestibility recently became available, and they made it
possible to isolate and study the global trait. 

Suggestibility and hypnosis 
The extent to which a subject may or may not be "suggestible" has significant
ramifications in the scientific research of hypnosis and its associated phenomena. Most
hypnotherapists and academics in this field of research work from the premise that
hypnotisability (or suggestibility) is a factor in inducing useful hypnosis states. That is, the
depth of hypnosis a given individual can achieve in a given context with a particular
hypnotherapist and particular set of beliefs, expectations and instructions. 

Dr. John Kappas (1925–2002) identified three different types of suggestibility in his lifetime
that have improved hypnosis: 

Emotional Suggestibility A suggestible behavior characterized by a high degree of
responsiveness to inferred suggestions that affect emotions and restrict physical body
responses; usually associated with hypnoidal depth. Thus the emotional suggestible
learns more by inference than by direct, literal suggestions. 



Physical Suggestibility A suggestible behavior characterized by a high degree of
responsiveness to literal suggestions affecting the body, and restriction of emotional
responses; usually associated with cataleptic stages or deeper. 

Intellectual Suggestibility The type of hypnotic suggestibility in which a subject fears
being controlled by the operator and is constantly trying to analyze, reject or rationalize
everything the operator says. With this type of subject the operator must give logical
explanations for every suggestion and must allow the subject to feel that he is doing the
hypnotizing himself. 

However, it is not clear or agreed what suggestibility (i.e., the factor on hypnosis) actually
is. It is both the indisputable variable and the factor most difficult to measure or control. 

What has not been agreed on is whether suggestibility is 

a permanent fixed detail of character or personality: 
a genetic or chemical psychiatric tendency: 
a precursor to or symptom of an activation of such a tendency: 
a learned skill or acquired habit: 
synonymous with the function of learning: 
a neutral, unavoidable consequence of language acquisition and empathy: 
a biased terminology provoking one to resist new externally introduced ideas or
perspectives: 
a mutual symbiotic relation to the Other, such as the African conception of uBunthu
or Ubuntu: 
related to the capacity of empathy and communication: 
female brain / left-brain characteristics of language-interpretation and garnering
negative connotations due to (disputable) gender bias from a male-dominated
scientific community: 
a matter of concordant personal taste between speaker / hypnotist and listener
and listener's like of / use for speaker's ideas: 
a skill or a flaw or something neutral and universal. 

Existing research into the phenomena of hypnosis is extensive and randomised controlled
trials predominantly support the efficacy and legitimacy of hypnotherapy, but without a
clearly defined concept of the entity or aspect being studied, the level an individual is
objectively "suggestible" cannot be measured empirically. It makes exact therapeutic
outcomes impossible to forecast. 

Moreover, it logically hinders the development of non-bespoke hypnotherapy protocol. On
this latter point, it must be pointed out that while some persuasion methods are more
universally effective than others, the most reliably effective method with individuals is to
personalise the approach by first examining their motivational, learning, behavioural and
emotional styles (et al.). Few hypnotherapists do not take a case history, or story so far,
from the clients they will be working with. 

Hypnosis is rarely a 'battle of wills'. Predominantly, people instinctively feel more
subjectively comfortable when receiving positive suggestions in the understanding-
framework we understand most easily. In practise, most people are less likely to resist
the ideas for optimism or fresh perspectives if they: a) Concur with other ideas already
held b) Are consistent with favourite decision-making patterns c) Flatter our self-identity
to a level we accept d) Contain positive rather than negative enforcement - toward
something good rather than away from something bad e) Are suggested in terms that
mirror sensory combinations that person experiences the world through...making it easier
for the suggestion to "make sense" - as in Neuro-linguistic programming (NLP)[  citation needed ]



Autonomy and suggestibility 
The intrigue of differences in individual suggestibility even crops up in the early Greek
philosophers. Aristotle had an unconcerned approach... 

"The most intelligent minds are those that can entertain an idea without necessarily
believing it."{Aristotle} 

This perhaps is a more accurate echo of the experience of practising hypnotherapists and
hypnotists. When anyone is absorbed in rapt attention in someone else's inspiring words
as they outline an idea or way of thinking, the subjective attention is held because of the
logic, the aesthetic, and the relevance of the words to one's own personal experience and
motivations. In these natural trance states, just like those orchestrated purposefully by a
hypnotherapist, your 'critical faculties' are naturally less active when there is less you
would naturally be critical of. 

It is perhaps the "necessarily believing it" that is problematic, as this conception of
suggestibility raises issues of the autonomy of attributing belief to an introduced idea,
and how this happens. 

Suggestibility vs. susceptibility 
Popular media and layman's articles occasionally use the terms "suggestible" and
"susceptible" interchangeably, with reference to the extent to which a given individual
responds to incoming suggestions from another. The two terms are not synonymous
however, as the latter term carries inherent negative bias absent from the neutral
psychological factor described by "suggestibility." 

In scientific research and academic literature on hypnosis and hypnotherapy, the term
describes a neutral psychological and possibly physiological state or phenomena. This is
distinct from the culturally biased common parlance of the term "suggestible." Both terms
are often bound with undeserved negative social connotations not inherent in the word
meanings themselves. 

To be suggestible is not to be gullible. The latter pertains to an empirical objective fact
that can be shown accurate or inaccurate to any observer. The former term does not. To
be open to suggestion, has no bearing on the accuracy of any incoming suggestions: nor
whether such an objective accuracy is possible. (As with metaphysical belief.) 

Some therapists may examine worries or objections to suggestibility before proceeding
with therapy: this is because some believe there is a rational or learned deliberate will to
hold a belief, even in the case of more convincing new ideas, when there is a compelling
cognitive reason not to 'allow oneself' to be persuaded. Perhaps this can be seen in
historical cases of mass hypnosis where also there has been media suppression. In the
individual, unexamined actions are sometimes described by hypno- and psycho-therapists
based on outgrown belief systems. 

The term "susceptible" implies weakness or some increased danger that one is more
likely to become victim to and must guard against. This is supported when it is reduced to
its Latin etymological origins.[  citation needed ] It therefore has a negative effect on
expectation and itself is a hypnotic suggestion that suggestions must be noticed and
guarded against. Hypnotic suggestions include terms, phrases, or whole concepts where
to understand the concept includes making sense of a subjective sensation, or a
framework for the appropriate response.... simple one-word forms of this include the word
terrorism where to understand the concept, one must understand the notion of terror and



terrorism where to understand the concept, one must understand the notion of terror and

then understand in the sentence that it is meant to refer to "that" given object. 

Suggestibility and language acquisition 
Much of the contention and concern about suggestibility as an Achilles heel in the armour
of human autonomy is unfounded. Cognition of a phrase must occur before the decision
how to act next can occur: because the concepts must exist before the mind. Either they
are suggested from the mind itself, or in response to introduced suggestions of concepts
from outside - the world and its scenarios and facts, or suggestions from other people. 

A suggestion may direct the thoughts to notice a new concept, focus on a specific area
within the world, offer new perspectives that later may influence action-choices, offer
triggers for automatic behaviour (such as returning a smile), or indicate specific action
types. In hypnotherapy the portrayed realistic experience of the client's requested
outcome is suggested with flattery or urgency, as well as personalised to the client's own
motivations drives and taste. 

Common experience of suggestions 
Suggestions are not necessarily verbal, spoken, or read. A smile, a glare, a wink, a three-
piece suit, a scientist's white coat, are all suggestive devices that imply more than the
immediate action. A hypnotist uses techniques that use these instinctive "fillings-in of
gaps" and changes to how we respond to a scenario or moment. In the therapy setting, a
hypnotist or hypnotherapist will likely evaluate these automatic cognitive leaps, or dogma,
or any self-limiting or self-sabotaging beliefs. 

Being under the influence of suggestion can be characterised as exhibiting behavioral
compliance without private acceptance or belief. That is, actions being inconsistent with
one's own volition and belief system and natural unhindered action-motivations. This could
hinder the autonomy, expression or self-determination of an individual. It could equally
supersede emotions with rationally chosen, deliberate long-term results. 

Experimental suggestion vs. clinical suggestion 
The applications of hypnosis vary widely and investigation of responses to suggestion can
be usefully separated into two non-exclusive broad divisions: 

Experimental hypnosis: the study of "experimental suggestion", of the form:

"What is it that my group of test subjects actually do when I deliver the precise
standard suggestion ABC to each of them in the same experimental context?" 
(i.e., given a fixed suggestion, what is the outcome?) 

Clinical hypnosis: the study of clinical suggestion directed at the question: 

"What is it that I can possibly say to this particular subject, in this specific
context, to generate my goal of having them do XYZ?" (I.e., given a fixed
outcome, what is the suggestion?) 

Many scholars and practitioners use the wider term clinical hypnosis to distinguish
clinical hypnosis in as rigorously controlled a trial setting as possible, from clinical
hypnotherapy (i.e., a clinical intervention in which therapy is conducted upon a
hypnotized subject). 



Non-state explanations of hypnotic responsiveness 
According to some theoretical explanations of hypnotic responses, such as the role-
playing theory of Nicholas Spanos, hypnotic subjects do not actually enter a different
psychological or physiological state; but, rather, simply acting on social pressure — and,
therefore, it is easier for them to comply than to disobey. Whilst this view does not
dispute that hypnotized individuals truly experience the suggested effects, it asserts that
the mechanism this takes place by has, in part, been "socially constructed" and does not,
therefore, require any explanation involving any sort of an "altered state of
consciousness". 

Child suggestibilty 
When talking about suggestibility it is important to not overlook the part of the population
that is the most susceptible to influence, children. Children have an ever developing mind
that is constantly being filled with new information from sources all around them. Thus,
researchers have identified key factors, both internal and external, that are strong
markers for suggestibility in children. 

Internal 
Age 

Children have a remarkable ability to remember events in their lives. The real variability
between ages in suggestibility is the amount of detail provided for an event. Memory
detail will be great for older children. The problem as it relates to suggestibility is when
children, and even adults, blend previous knowledge of similar experiences into their
recollection of a single event. Children, particularly younger children, are prone to including
details that are similar yet unrelated to the specific event showing that the age of a
person is critical in their susceptibility to influence. 

Prior Knowledge 

As mentioned before, the possession of prior knowledge that relates to an event can be
particularly dangerous when dealing with child suggestibility. Prior knowledge, as it relates
to suggestibility is the use of past experiences to help reconstruct past or current events.
Prior knowledge of an event can actually be effective at producing accurate recall of a
particular situation, but can also be equally as effective at producing false memories.
Research showed that when presented with a previously familiar situation, children were
likely to falsely recall events as if they had happened. 

Gist Extraction 

Although children are extremely likely to recall false memories when past events are
similar to a current event, they will also recall false memory details that are seemingly
unrelated to the event. Researchers named this phenomenon global gist, which is a
representation that identifies connections across multiple events. Children will falsely
recall information that fits with their representation of the events around them. 

External 
Interviewer Bias 

Interviewer Bias is the opinion or prejudice on the part of an interviewer, which is



Interviewer Bias is the opinion or prejudice on the part of an interviewer, which is

displayed during the interview process and thus affects the outcome of the interview. This
happens when interviewers pursue only a single hypothesis that supports what they
already think, and ignore any details that counter their hypothesis. The goal is not to get
the truth, but simply corroborate what is already believed, and some believe this to be a
necessary way of extracting information from children. 

Repeated Questions 

It has been shown that asking children the same question over and over again in an
interview will often cause the child to reverse their first answer, especially in yes or no
questions. It is the child’s belief that since the question is being repeated that they must
have not answered correctly and need to change their answer. 

Interviewer ’s Tone 

Children are extremely perceptive of people’s tones, especially in an interview situation.
When an interviewer’s tone dictates the questioning, a child is likely to construct
memories of past events when they actually have no memory of that event. An example
would be that when a positive tone is used, it has shown to produce more detailed and
accurate accounts of events. Conversely, it has also been shown to have the opposite
effect and produce just a lot of false information to appease the interviewer. 

Peer Interactions 

Children’s accounts of events can be greatly distorted by information from their peers. In
some cases, children who were not present at the time of an event will recall being at the
event, and details of the events. This information most likely has come from their peers.
These children also most likely speak up just so not to feel left out. 

Repeating Misinformation 

Repeating misinformation is simply when an interviewer gives a child incorrect details of
an event. This technique is used over several interviews and occurs several times within a
single interview. It has been shown to have a great effect on the accuracy of a child’s
recollection of an event, and eventually, the misinformation will be included in the child’s
account of a given event. 

Other cases of suggestibility 
It is claimed that sufferers of Post Traumatic Stress Disorder and Dissociative Identity
Disorder (DID) are particularly suggestible.[  citation needed ] While it is true that DID sufferers
tend to score to the higher end of the hypnotizability scale, there have not been enough
studies done to support the claim of increased suggestibility.[  citation needed ] 

Aspects of crowd dynamics and mob behaviour, as well as the phenomenon of groupthink
are further examples of suggestibility. 

Common examples of suggestible behavior in everyday life include "contagious yawning"
(multiple people begin to yawn after observing a person yawning) and the medical
student syndrome (a person begins to experience symptoms of an illness after reading or
hearing about it). Placebo response is also thought to be based on individual differences
in suggestibility, at least in part. Suggestible persons may be more responsive to various
forms of alternative health practices that seem to rely upon patient belief in the
intervention more than on any known mechanism. Studies of effects of health interventions
can be enhanced by controlling for individual differences in suggestibility. A search of the



can be enhanced by controlling for individual differences in suggestibility. A search of the

Mental Measurements Yearbook shows no extant psychological test for this personality
characteristic. The Gudjonsson suggestibility scale is questionable for this kind of purpose
due to its narrow focus. However, see the [1] (MISS) for a recently developed self-report
scale. In addition to health-related implications, persons who are highly suggestible may
be prone to making poor judgments because they did not process suggestions critically
and falling prey to emotion-based advertising. 

See also 
Crowd psychology 
Gudjonsson suggestibility scale 
Hypnotic susceptibility 
The Seven Sins of Memory, whereof suggestibility is one 
Dependant personality disorder 
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Telescoping effect  

In cognitive psychology, the telescoping effect  (or telescoping bias) refers to the
temporal displacement of an event whereby people perceive recent events as being
more remote than they are and distant events as being more recent than they are. The
former is known as backward telescoping or time expansion, and the latter as is
known as forward telescoping. Three years is approximately the time frame in which
events switch from being displaced backwards in time to forwards in time, with events
occurring three years in the past being equally likely to be reported with forward
telescoping bias as with backward telescoping bias. Although telescoping occurs in both
the forward and backward directions, in general the effect is to increase the number of
events reported too recently. This net effect in the forward direction is because forces
that impair memory, such as lack of salience, also impair time perception. Telescoping
leads to an over reporting of the frequency of events. This over reporting is because
participants include events beyond the period, either events that are too recent for the
target time period (backward telescoping) or events that are too old for the target time
period (forward telescoping). 

 
Events that occurred more recently than 3 years ago are subject to backward
telescoping, and events that occurred more than 3 years in the past are subject to
forward telescoping. Events that occurred around the 3 year mark are equally subject to
forward as backward telescoping. 

Origin of the term 
The original work on telescoping is usually attributed to a 1964 article by Neter and
Waksberg in the Journal of the American Statistical Association . The term telescoping
comes from the idea that time seems to shrink toward the present in the way that the
distance to objects seems to shrink when they are viewed through a telescope. 

Real world example 
A real world example of the telescoping effect is the case of Ferdi Elsas, an infamous
kidnapper and murderer in the Netherlands. When he was let out of prison, most of the
general population did not believe he had been in prison long enough. Due to forward
telescoping, people thought Ferdi Elsas’ sentence started more recently than it actually
did. Telescoping has important real world applications, especially in survey research.
Marketing firms often use surveys to ask when consumers last bought a product, and
government agencies often use surveys to discover information about drug abuse or
about victimology. Telescoping may bias answers to these questions. 

Methods for studying 
Telescoping is studied in psychology by asking participants to recall dates or to estimate
the recency of a personal event. Another procedure that is often used is called the diary
procedure, in which participants record personal events in a diary each day for several
months. After the diary is completed, participants are asked to date events and assess



months. After the diary is completed, participants are asked to date events and assess

how well they remember those events. Their recollections are then compared to the
actual dates and details of the events in order to determine if telescoping has occurred. 

Models and other explanations 
Researchers have examined possible reasons that the telescoping effect occurs. They
have proposed the following hypotheses and models. The two models that are currently
favored are the associative and boundary models. 

Accessibility hypothesis 
Brown, Rips, and Shevell created the accessibility hypothesis. This hypothesis states that
dates are estimated, not recalled, and these estimates are based on what is
remembered about the event. People use how much detail they recall about an event to
infer how long ago the event occurred. Therefore, memorable events should be recalled
as occurring recently. Since these memorable events are recalled as occurring more
recently, in general people overestimate the recency of events and forward telescoping
occurs. For example, when people are asked to estimate the dates of the shooting of
Ronald Reagan and Pope John Paul II, which occurred in the same year, they typically
estimate that Ronald Reagan's shooting occurred more recently. Ronald Reagan's
shooting is usually a more memorable event and was more heavily publicized, so the
memory of this event was more accessible to participants, indicating that accessibility
plays a role in the dating of events. However, these results are not always replicated, and
sometimes the reverse is found. For this reason, other explanations have been presented
to explain telescoping. 

Conveyor belt model 
Thompson et al. used the conveyor belt model of memory to explain forward telescoping.
It assumes that events are stored in the order that they occur. When individuals try to
remember the date of an event, they scan serially backward through memory. Since
events are only remembered by order or time between events in this model, if an event is
forgotten, previous events are recalled as if they occurred more recently and forward
telescoping occurs.Another way of interpreting this theory is that people estimate the
dates of events based on the number of personal events that have occurred since the
target event. Since people underestimate memory loss over long periods of time, target
events are moved closer to the present. Although this model explains forward
telescoping, it does not explain backward telescoping. 

 
This image portrays the conveyor belt model of the telescoping effect, which assumes
that when an event is forgotten, earlier events are recalled as occurring more recently. 



Guessing 
Some psychologists have suggested that telescoping occurs because people are
guessing the date of an event. According to this theory, if a person is unsure of a date,
they minimize their chance of erring by placing events toward the middle of the period.
However, telescoping occurs at the same frequency if events are remembered well or if
events are not remembered well. Therefore, guessing is not a complete explanation for
telescoping, and another one of these models is likely responsible. 

Boundary model 
Rubin and Baddley created the boundary model to explain telescoping. When people date
events, they often get information from a bounded period, such as a year or a vacation.
This model assumes events are not assigned outside of the boundaries of this period, so
dating errors can only move toward the middle of a boundary and that since recent
events are dated more accurately, forward telescoping has a stronger effect. It
postulates that, without boundaries, an estimation would be unbiased. 

 
This image explains the boundary model of the telescoping effect. The boundary model
states that telescoping is the result of dating errors moving toward the middle of a
bounded period 

There is some evidence against the boundary model. A study by Lee and Brown in 2004
looked at how four different groups dated news events under different conditions. They
found that the different boundaries had no effect on date estimation, and the existence of
a boundary had no effect on date estimation. This study suggests that telescoping is not
due solely to boundaries. 

Associative model 
Simon Kemp proposed the associative model to explain telescoping without using
boundaries. Kemp argued that people use an association strategy that links target events
to other events for which dating information is available. According to Kemp, this
association leads to a regression to the mean of known dates. This approach assumes
that the date of an event is determined by using memories from other similar events, that
ability to recall relevant information decreases overtime, and that the associated event is
more likely to be more recent than the actual event because the ability to retrieve
information decreases overtime. 

A variation of this theory is the prototype model. This model states that prototypes can
aid the process of dating events. A prototype event is a general event. For example, a
specific event could be the assassination of John F. Kennedy and a prototype event could
be the assassination of a world leader. People can use associated prototype events to
help them recall events in the same way they use normal events. 



Although the prototype model is based on general events and the associative model is
based on actual events, both have been supported in experiments. Participants are worse
at estimating the dates of events if they have to date events spontaneously, without
using context or associated events, and prototype event estimates resemble
spontaneously estimated events. The associative model does not predict what occurs if a
person has never heard of an event and cannot predict what sort of biasing will occur for
these responses. Therefore, the associative model, like the boundary effect model,
cannot explain all aspects of telescoping but can explain new aspects of telescoping. 

Other explanations 
Heuristics 

Main article: Heuristics 

Some psychologists suggest telescoping errors are due to the heuristics used to answer
dating and frequency questions. When asked questions about frequency, people often
answer using phrases like “all the time” and “everyday” and therefore don’t account for
exceptions. Depending on the events in question, this could lead to an over or under
estimation of the occurrence of an event, and be perceived as telescoping. This over
reporting is a result of telescoping because telescoping causes participants include
events beyond the period. Therefore, heuristics may be responsible for some of the
telescoping errors 

Demand characteristics 

Main article: Demand characteristics 

Other psychologists believe that the telescoping errors that have been reported in
studies are not due to a phenomenon of memory, but demand characteristics. Responses
to questions about the frequency of behavior can be biased because of demand
characteristics. Respondents may provide too much information, rather than too little,
because they are trying to provide as much useful information as possible, and therefore
over-report the frequency of events. Some researchers perceive this over reporting as
telescoping because people are including events beyond the given period, but the over
reporting could be due to the demand characteristics of the study. Demand
characteristics can explain the appearance of forward telescoping, but cannot explain
backwards telescoping and can not explain the inaccurate recall of dates when
respondents are not led to believe that a certain answer is desirable. 

Modifiers of effect 
Development 
Psychologists have studied the telescoping effect in children because a person’s
development can have a significant impact on his or her memory. Telescoping occurs at all
ages, but to different degrees. Older children have a greater tendency to telescope
earlier memories and a weaker tendency to telescope recent memories than younger
children. Children’s telescoping errors occur for their earliest memories. This finding is
significant because it probably occurs for adults as well, and therefore people’s earliest
memories are reported as more recent than they actually are. This finding indicates that
the earliest memories reported in childhood amnesia literature should be questioned
because they may have occurred earlier than they are reported. 
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Many older adults claim time speeds up as they get older, which can be explained by
forward telescoping. Since forward telescoping leads people to underestimate the
amount of time that has occurred since an event, people may feel as if time has passed
quickly when they discover the true amount of time since that event. This explanation is
one reason for why people perceive time as moving faster as they age, but it does not
take into account changes in the amount of telescoping that occurs with age. People are
best at accurately identifying dates when they are ages 35-50. Participants age 60 and
older show a decrease in the degree of forward telescoping and tend to date events too
remotely instead of too recently. The sensation of time speeding up may be derived from
the fact that time is subjectively longer and therefore people assume that the time must
be going by more quickly. 

Minimizing the effect 
The way a question is phrased is an important factor in minimizing the telescoping effect.
If a question clearly defines the time period of interest, telescoping errors will be reduced.
Also, if a question is more specific or difficult, it requires more reconstructive processes;
therefore, the answers to these questions will include less telescoping. 

Neter and Waksburg also developed a procedure called bounded recall to help decrease
the effect of telescoping. In preliminary interviews, participants are asked about events,
and then, in later interviews, participants are reminded of these events and then asked
about additional occurrences. One limitation of this process is that it requires information
from preliminary interviews be correct. 

A person’s temporal framework is also related to the amount of telescoping errors that
they make. As a person’s temporal framework becomes more elaborate, they have more
reference points from which to date events and commit fewer telescoping errors. 

Implications 
Substance use 
The telescoping effect is pertinent for behaviors such as smoking and alcohol usage,
especially when they are early onset behaviors. Studies of the telescoping effect have
examined the reported age of onset of smoking, alcohol, and drug use. Forward
telescoping has been found in reported age of initial use of cigarettes and in reported
age of beginning daily smoking. Therefore, people may be misclassified as having late
onset of drug use, when in reality, they had early onset. Forward telescoping of risky
behaviors can be problematic in monitoring patients for issues associated with early
onset drug use because if they are misclassified, they may not be correctly monitored.
The same effect of forward telescoping is found for marijuana, alcohol, and hard drug
usage. The implications of forward telescoping on these behaviors are similar to those of
smoking. 

In the United States, in the 1950s, a telescoping effect was observed with women
entering alcohol abuse treatment programs with shorter histories than their male
counterparts, but with symptoms of equivalent severity. The forward telescoping of
alcohol histories is still prevalent today and has since been observed in opiate abuse and
pathological gambling. Several theories have been suggested to explain the effect,
though the exact mechanism remains unclear. 

Marketing 



Main article: Marketing 

Marketing firms often use survey data to estimate when consumers will next buy a
product. Telescoping errors may bias these estimates and cause faulty marketing
campaigns. Respondents on marketing research surveys are often inaccurate when
recalling the time period of their last purchase, and forward telescoping is common.
Backward telescoping is also common and leads to respondents overstating their
intention to buy a replacement product as they underestimate the likelihood of their
product breaking down. Telescoping has a significant effect on market research and
therefore should be taken into account in marketing strategies. 

See also 
List of memory biases 

External links 
Human Memory - University of Amsterdam website with test that measures the
telescoping effect 

http://memory.uva.nl/testpanel/gc/en/


Testing effect  

The testing effect  is a psychological phenomenon that refers to an enhancement in the
long-term retention of information as a result of taking a memory test. However, in order
for this effect to be demonstrated the test trials must have a medium to high retrieval
success. Logically if the test trials are so difficult that no items are recalled or if the
correct answers to the non-recalled items are not given to the test subject, then minimal
or no learning will occur. This is by no means a new concept in the field of human memory,
with the first documented empirical study occurring in 1917 by Gates. The effect is also
sometimes referred to as retrieval practice or test-enhanced learning. 

An important step in proving the existence of the testing effect as a function of the
retrieval itself rather than simply a benefit of an additional study period was presented in
a 1992 study by Carrier and Pashler. Carrier and Pashler proposed in their abstract that
"In the pure study trial (pure ST condition) method, both items of a pair were presented
simultaneously for study. In the test trial/study trial (TTST condition) method, subjects
attempted to retrieve the response term during a period in which only the stimulus term
was present (and the response term of the pair was presented after a 5-sec delay). Final
retention of target items was tested with cued-recall tests. In Experiment 1, there was a
reliable advantage in final testing for nonsense-syllable/number pairs in the TTST condition
over pairs in the pure ST condition. In Experiment 2, the same result was obtained with
Eskimo/English word pairs. This benefit of the TTST condition was not apparently different
for final retrieval after 5 min or after 24 h. Experiments 3 and 4 ruled out two artifactual
explanations of the TTST advantage observed in the first two experiments. Because
performing a memory retrieval (TTST condition) led to better performance than pure study
(pure ST condition), the results reject the hypothesis that a successful retrieval is
beneficial only to the extent that it provides another study experience." This
groundbreaking study did not in fact reveal a very large advantage of testing over
studying, but paved the way for future studies that have shown a more marked
advantage. 

Two conflicting views have arisen as to why testing seems to provide such a benefit over
simply repeated studying. The first view provided by McDaniel defended the idea that
testing better allows people to formulate newer, more copious lasting connections
between items as opposed to simply restudying the same connections over and over. The
second view stems from Roediger and Karpicke which basically states that when people
encode associations between items, they are also encoding the process to retrieve those
items and testing provides practice in activating these retrievals whereas studying could
not. However, new findings have demonstrated more support of this second view when
comparing the two ideas head-to-head. 

Applications 
Before much experimental evidence had been collected, the utility of testing was already
apparent to some insightful observers. In his 1932 book Psychology of Study, Prof. C. A.
Mace said "On the matter of sheer repetitive drill there is another principle of the highest
importance: Active repetition is very much more effective than passive repetition. ... there
are two ways of introducing further repetitions. We may re-read this list: this is passive
repetition. We may recall it to mind without reference to the text before forgetting has
begun: this is active repetition. It has been found that when acts of reading and acts of
recall alternate, ie when every reading is followed by an attempt to recall the items, the
efficiency of learning and retention is enormously enhanced." 



Clearly the largest application for any human memory studies of learning effects is for
education and finding better ways to relate information to students at every grade level.
Extensive research has been done in this area in the last decade. With findings showing
that the testing effect can have a greater impact after a delay even though students
themselves seemed more confident in studying (which turned out to be false in the data).
Additional reviews have sought to provide more reliable results of the testing effect to
improve education, a trend that after nearly 100 years, seems to be catching on. 

See also 
Spaced repetition 
List of memory biases 
Mnemonic 

Carrier, M. & Pashler, H. (1992). The influence of retrieval on retention. Memory and
Cognition, 20, 632-642. 
Roediger, H.L. & Karpicke, J.D. (2006a). "Test-enhanced learning: Taking memory
tests improves long-term retention". Psychological Science, 17, 249-255. 
Roediger, H. L. & Karpicke, J. D. (2006b). "The power of testing memory: Basic
research and implications for educational practice". Perspectives on Psychological
Science, 1, 181-210. 

External links 
Psychological Science article on current research 

http://psych.wustl.edu/memory/Roddy%20article%20PDF%27s/Roediger%20&%20Karpicke%20%282006%29_PsychSci.pdf
http://psych.wustl.edu/memory/Roddy%20article%20PDF%27s/Roediger%20&%20Karpicke%20%282006%29_PsychSci.pdf
http://psych.wustl.edu/memory/Roddy%20article%20PDF%27s/Roediger%20&%20Karpicke%20%282006%29_PPS.pdf
http://psych.wustl.edu/memory/Roddy%20article%20PDF%27s/Roediger%20&%20Karpicke%20%282006%29_PPS.pdf
http://www.psychologicalscience.org/observer/getArticle.cfm?id=1951


Tip of the tongue 

The tip-of -the-tongue phenomenon (TOT ), sometimes called presque vu, is the
failure to retrieve a word from memory, combined with partial recall and the feeling that
retrieval is imminent. The phenomenon's name comes from the saying, "It's on the tip of
my tongue." The tip of the tongue phenomenon reveals that lexical access occurs in
stages. 

People in a tip-of-the-tongue state can often recall one or more features of the target
word, such as the first letter, its syllabic stress, and words similar in sound and/or
meaning. Individuals report a feeling of being seized by the state, feeling something like
mild anguish while searching for the word, and a sense of relief when the word is found.
While many aspects of the tip-of-the-tongue state remain unclear, there are two major
competing explanations for its occurrence, the direct-access view and the inferential view.
The direct-access view posits that the state occurs when memory strength is not enough
to recall an item, but is strong enough to trigger the state. The inferential view posits that
the state occurs when the subject infers knowledge of the target word, and tries to piece
together different clues about the word that are accessible in memory. Emotional-induced
retrieval often causes more TOT experiences than an emotionally-neutral retrieval, such
as asking where a famous icon was assassinated rather than simply asking the capital
city of a state. Emotional TOT experiences also have a longer retrieval time than non-
emotional TOT experiences. The cause of this is unknown but possibilities include using a
different retrieval strategy when having an emotional TOT experience rather than a non-
emotional TOT experience, fluency at the time of retrieval, and strength of memory. 

TOT states should be separated from FOK (feeling of knowing) states. FOK, in contrast, is
the feeling that one will be able to recognize - from a list of items - an item that is
currently inaccessible. There are still currently opposing articles of the separability of the
process underlying these concepts. However there is some evidence that TOTs and FOKs
draw on different parts of the brain. TOTs are associated with the anterior cingulate, right
dorsolateral prefrontal cortex, and right inferior cortex while FOKs are not. 

An occasional tip-of-the-tongue state is normal for people of all ages. TOT becomes more
frequent as people age. TOT is only a medical condition when it becomes frequent enough
to interfere with learning or daily life. This disorder is called anomic aphasia when
acquired by brain damage, usually from a head injury, stroke, or dementia. 

The tip of the tongue phenomenon has implications for research in psycholinguistics,
memory, and metacognition. 

History 



 
William James was the first psychologist to describe the tip of the tongue phenomenon,
although he did not label it as such 

The term "tip of the tongue" is borrowed from colloquial usage. The tip of the tongue
phenomenon was first described as a psychological phenomenon in the text Principles of
Psychology by William James (1890), although he did not label it as such. 

Sigmund Freud also discussed unconscious psychological factors, such as unconscious
thoughts and impulses that might cause forgetting familiar words. 

The first empirical research on the tip of the tongue phenomenon was undertaken by
Harvard researchers Roger Brown and David McNeill and published in 1966 in the Journal
of Verbal Learning and Verbal Behavior. Brown and McNeill wanted to determine whether
the feeling of imminent retrieval experienced in the tip of the tongue state was based on
actual retrieval ability or was just an illusion. 

In their study, Brown and McNeill read out the definitions of rare words to the study
participants and asked them to name the object being defined, and the target word was
later read by the experimenter. Participants were instructed to report whether they
experienced a tip of the tongue state. Three types of positive TOT states were identified
by Brown and McNeill: 

1. the participant recognized the word read by the experimenter as the word he had
been seeking, 

2. the participant correctly recalled the word before it was read by the experimenter,
and 

3. subject recalled the word they were seeking before the target word was read by
the experimenter, but the recalled word was not the intended target. 

If a participant indicated a tip of the tongue state, they were asked to provide any
information about the target word they could recall. Brown and McNeill found that
participants could identify the first letter of the target word, the number of syllables of the
target word, words of similar sound, words of similar meaning, syllabic pattern, and the



target word, words of similar sound, words of similar meaning, syllabic pattern, and the

serial position of some letters in the target word better than would be expected by
chance. Their findings demonstrated the legitimacy of the feeling of knowing experienced
in a tip of the tongue state. This study was the foundation for subsequent research about
tip of the tongue phenomenon. 

Universality 
Tip of the tongue experiences occur in people regardless of gender. The tip of the tongue
phenomenon is known to occur in young adulthood, middle age, and older adulthood. Tip
of the tongue experiences in childhood have not been studied. Education level is not
thought to be a factor in the experience of tip of the tongue states. Monolinguals,
bilinguals, and multilinguals all experience tip of the tongue states, although with varying
frequencies (see Effects of language). 

Many languages other than English have equivalent colloquial terms for the tip of the
tongue experience, suggesting that it is a common experience across cultures. In a study
by B. L. Schwartz (1999), 45 of the 51 languages surveyed have an idiom referring to the
tip of the tongue phenomenon that references the tongue, mouth, or throat as a
metaphor. The direct English translations of these idioms are "on the tongue", "on the
tip/point/head of the tongue", "on the top of the tongue", "on the front of the tongue",
"sparkling at the end of the tongue", and "in the mouth and throat". Notably, the languages
studied that did not have an equivalent idiom for the tip of the tongue were American Sign
Language, Amharic, Icelandic, Indonesian, Kalenjin, and Kiswahili. However, tip of the finger
experiences are reported by signers. 

Causes 
See also: Influential factors 

The causes of TOTs are largely unknown but several theories have been put forth. These
theories fall under two general doctrines: the direct-access view and the inferential view. 

Direct-access view 
The direct-access view of the cause of tip of the tongue phenomenon suggests that
TOTs occur because the memory strength for the item, while not strong enough to be
recalled, has sufficient strength to signal a TOT state. That is, the rememberer has direct
access to the target word's presence in memory, even though it cannot be immediately
recalled. Theories of the causes of tip of the tongue phenomenon that adopt direct-
access views include the blocking hypothesis, the incomplete activation hypothesis, and
the transmission deficit model. 

Blocking hypothesis 

See also: Blocking effect 

The blocking hypothesis states that retrieval cues elicit the retrieval of a word related to
the target that then blocks the retrieval of the correct word and causes the tip of the
tongue phenomenon to occur. In other words, TOTs occur when plausible but incorrect
responses to a query come to mind quickly. The person recognizes that the related words
are incorrect but cannot retrieve the correct word because it is inhibited. These related
words are termed blockers because they block the ability to retrieve the correct word.
This accounts for why TOTs predict memory performance. Once the inhibition of the
correct word is removed or the blockers are forgotten, the TOT will be resolved. Evidence

#Effects_of_language
#Influential_factors
#Direct-access_view
#Inferential_view
#Blocking_hypothesis
#Incomplete_activation_hypothesis
#Transmission_deficit_model


correct word is removed or the blockers are forgotten, the TOT will be resolved. Evidence

for this hypothesis is minimal as it is difficult to measure. Most research that takes on this
approach give participants blockers and see if they produce TOT states. This method is
controversial as it is unclear if the blockers given produce TOT states or act as retrieval
cues. 

The hypothesis that blockers act more like retrieval cues is mainly supported by the idea
of phonological similarities between the target word and the blocker word. Phonological
blockers are words that sound similar to the target word. According to Bown & Harley,
“phonological neighbours (of blockers) usually act as support in lexical retrieval rather
than as a hindrance”. In contrast, there is also an argument that phonological blockers
hinder the ability to retrieve the target word causing a tip of the tongue state.
There is actually more support for the idea that blockers act as neither primers nor
enhancers, but rather more like a side effect. In Metcalf & Kornell’s research the
incubation period helped participants to retrieve the word by the same amount for the
original non-blocked TOTs and the blocked TOTs. This suggests that blockers have no
effect on the retrieval or the causes of tip of the tongue states. 

Incomplete-activation hypothesis 

The incomplete activation hypothesis states that TOTs occur when the target word in
memory is not sufficiently activated to be recalled but rememberers can sense its
presence nonetheless. The accessibility of the target word fluctuates due to factors that
increase its activation level, such as cues. The target word's activation level may fluctuate
to a level that is high enough for it to be retrieved and the TOT state to be resolved. 

Transmission-deficit model 

The transmission deficit model is based on a multi-component theory of memory
representation that suggests that semantic and phonological information is stored in
memory and retrieved separately. The transmission deficit model posits that TOTs occur
when there is activation of the semantic component of the target word memory but this
activation does not pass on to the phonological level of the memory of the target word.
Thus, TOTs are caused by the deficit in transmission of activation from the semantic
memory store to the phonological memory store. 

According to cognitive psychologists, Deborah M. Burke of Pomona College and Donald G.
MacKay of the University of California, Los Angeles, this phenomenon occurs due to
primarily three reasons, all surrounding the basis of weak neural connections. One, the
lack of frequent use of a word; two, if a word has not been in recent use; and three, aging.

Inferential view 
The inferential view of TOTs posits that TOTs arise from clues about the target that the
rememberer can piece together. That is, the rememberer infers their knowledge of the
target word, and the imminence of retrieval is based on the information that they are able
to access from memory about the target word. These views disregard the presence of
the target word in memory as having an effect on creating tip of the tongue states. 

Cue-familiarity theory 

Cue-familiarity theory suggests that the strong feelings elicited by recognizing a familiar
cue about the target word cause the tip of the tongue phenomenon. A familiar cue should
create a TOT state, whether or not the target word is known. When one encounters a cue
for a target word, the level of recognition is assessed, and a strong level of recognition
will elicit a tip of the tongue state. It has been found that cues that are repetitive tend to



will elicit a tip of the tongue state. It has been found that cues that are repetitive tend to

create more TOTs than if one single cue is given. This might suggest that cue factors can
play a role in causing TOT states. 

Accessibility heuristic 

The accessibility heuristic states that TOTs are elicited by the quantity and strength of the
information that is retrieved from memory when the target word itself is not. When
searching for a target word, the more information that is retrieved from memory, and the
more the information retrieved is perceived to be related to the target word, the more
likely a TOT state will be elicited. 

Phenomenon in the brain 
Neuroimaging techniques used in the study of TOT 
The body of research on the neurological mechanisms of the tip of the tongue
phenomenon is limited. The research in this area has used
magnetoencephalography(MEG) and event-related functional magnetic resonance imaging
(fMRI). 

Neurological activation in the TOT state 

 
The anterior cingulate cortex shows increased activation in TOT states 

Several areas of the brain show increased activation in a TOT state. The following is a list
of the specific structures that show increased activation during a tip of the tongue state: 

Anterior cingulate cortex (ACC) 
Right dorsolateral prefrontal cortex (DLPFC) 
Right inferior prefrontal cortex (RIPC) 
Bilateral anterior frontal cortex 
Posterior medial parietal cortex 
Bilateral lateral parietal cortex 
Bilateral superior prefrontal cortex 
Supramarginal gyrus 
Superior temporal gyrus 
Supplementary motor area 
Left insular cortex 

Not much is known about the exact function of these areas in the tip-of-the-tongue
phenomenon. The areas activated during TOT may vary depending on the nature of the
target word. For example, if the target word is a person's name, the fusiform face area
will likely show activation as the rememberer processes the person's face. Problems like
this make it difficult to determine what areas are specifically implicated in TOT states, and
which are a byproduct of other cognitive functions. However, some inferences can be



which are a byproduct of other cognitive functions. However, some inferences can be

made about the roles of these structures based on theories of their functions derived
from other studies of these structures, unrelated to TOT. It is hypothesized that the
anterior cingulate cortex and the right dorsolateral prefrontal cortex operate as a circuit
to detect conflict, and may perform this role in detecting the conflict between the feeling
of knowing the target word and the recall failure. The anterior cingulate cortex is also
implicated in emotion and may show activation because of the emotional response to the
tip of the tongue state. The posterior medial parietal cortex, bilateral lateral parietal
cortex, and the bilateral superior prefrontal cortex are involved in retrieval and
evaluation, and therefore may play a role in the metacognitive processes involved in the
tip of the tongue phenomenon such as the evaluation of one's own knowledge and the
probability of retrieval. 

Influential factors 
Effects of bilingualism 
There is a significant difference in the amount of TOTs experienced by monolinguals and
bilinguals. Bilinguals seem to report the same amount of TOTs as monolinguals for proper
names but significantly more TOTs for other words. Specifically, when adjusted for the
degree of use of the dominant and less-dominant language, bilinguals have more TOTs
with the less-dominant language. In a task of picture-naming, bilingual speakers were
slower than monolinguals, even when they could use their first and dominant language.
This could possibly be the result of bilinguals using the words less often than monolingual
speakers. 

Effects of drugs 
Lorazepam 

Lorazepam is a type of benzodiazepine, a psychoactive drug used for the short-term
treatment of anxiety, insomnia, acute seizures including status sedation of hospitalized
patients, as well as sedation of aggressive patients. Research has been conducted to
investigate the effects of lorazepam on TOT states in response to general knowledge
questions. In a recall task, participants who received lorazepam showed the same
number of total recall answers to participants who had not received lorazepam. However,
the lorazepam participants produced more incorrect recall responses to their TOT states.
Lorazepam may inhibit the retrieval of the correct response. Participants under the
influence of lorazepam did not experience the subjective feeling that they were in a TOT
state (i.e., the feeling of being on the verge of recalling the word). These participants
experienced the subjective feeling of a TOT state only after they were told that their
response was incorrect. As a result, it appears that these participants are not aware that
their answer is incorrect and only experience the subjective feeling of TOT states if they
are told their answer is incorrect. Lorazepam may create conditions where alternative
answers come to mind more easily. Furthermore, lorazepam suppresses emotions, which
may be why participants taking this drug do not experience the subjective feelings that
accompany TOT states; thus enabling the recall of alternative responses. These findings
suggest that lorazepam does not increase the probability of TOT states but it does inhibit
the retrieval of correct responses and the subjective feeling of TOT states, leading
participants to give incorrect answers without being aware. 

Caffeine 

Caffeine can have multiple effects at the cellular level but is primarily notable for the
alertness effect that it has on people. Research has been performed involving



alertness effect that it has on people. Research has been performed involving

phonological priming and TOTs in which participants took either 200 mg of caffeine or a
placebo. The participants answered 100 general knowledge questions, each with one
correct answer. For each question, participants read 10 priming words that were
displayed on a monitor for a short period of time. Each list of 10 priming words had
between two and eight words that were phonologically related to the correct answer of
the question, with the remaining words being unrelated. Caffeinated participants had
fewer TOT experiences than the placebo group, suggesting better memory recall.
However, in the unrelated condition, the caffeinated group did not do as well as the
placebo group in their ability to retrieve words. The results suggest that this dose of
caffeine (equivalent to two cups of coffee) can temporarily hinder a person’s short-term
recall of certain words. Moreover, the general advantageous effect of caffeine on
attention can be ruled out. 

Effects of age 
Age is an important factor when considering TOT states. There are complaints that
problems recalling information increases with age. The frequency of TOTs increases in
adulthood and even more so during the elderly years. Compared with young adults, older
adults generally report having more TOT states, fewer alternate words, and less
phonological information about the target word. The underpinnings of TOT with regard to
age have focused on neurological brain differences. Current research uses neuroimaging
methods to access the presence of different brain patterns when a younger and older
individual is experiencing a TOT state. It is found that older and younger individuals
employ a similar network of brain regions during TOT states such as the prefrontal cortex,
left insula, and sensorimotor cortex. However, older individuals show differences in
activity in some areas compared to younger individuals. TOTs increase with age-related
gray matter loss in the left insula for older individuals. This is accompanied by less activity
in the left insula and is related to higher frequency of TOTs. Furthermore, it was found that
older individuals have over-activation in their prefrontal cortex when experiencing TOT
states. This may indicate a continued search when the retrieval process fails and a TOT
state is experienced. More specifically, greater activation in the sensorimotor cortex in
older individuals and less in younger adults may reflect differences in the knowledge that
is used to retrieve the target information.Priming words during word retrieval tests
generally reduces the frequency of TOTs and improves the retrieval of the target word
and has been shown to have a larger benefit for older adults. This is consistent with the
spreading activation model, where neural connections are strengthened when used more.
Although older people experience more tip of the tongue states more often than any
other category, recent studies have shown that frequent tip of the tongue states are not
linked at all to dementia, which is common in the elderly. Despite the association of
increased age with lower levels of episodic memory and more frequent TOT states, the
two phenomena seem to be largely independent of one another. 

Effects of emotion 
It is well documented that emotion influences many memory variables such as the amount
of memory recalled and attributions of nostalgia. The issue regarding emotion and TOT is
how it influences the tip-of-the-tongue state and the information that is trying to be
recalled. It is common for individuals to ascribe emotions to TOTs. It is suggested that the
majority of individuals experience TOTs negatively. It has been shown that experiencing an
emotion predicts TOT memory performance later. Emotional TOTs are more likely to be
recalled later than TOTs that had no emotional experience attached. Emotion and TOT are
related to the metacognitive theory that is mentioned above. In this theory, TOTs inform
our cognitive system if the information we are trying to recall is accessible. Thus,
emotions may play a role in experiencing TOT. Some research has shown that questions



emotions may play a role in experiencing TOT. Some research has shown that questions

that elicit emotional arousal create TOTs more so than questions that aren’t emotionally
arousing. It has also been found that emotional arousal can extend to subsequent
questions or information being recalled even if they are not emotionally arousing
themselves. It was found that emotional arousal increased the likelihood of experiencing
TOT.Neuroimaging has also found activation in some areas that are associated with
emotion; specifically in the anterior cingulate cortex. 

Effects of disorders 
If the inability to recall words, phrases, or names is a temporary but debilitating disorder,
it is known as lethologica. 

Anomic aphasia 

Anomic aphasia is the inability to recall words and names and is a common symptom of
patients with Aphasia and Alzheimer's disease (AD). Research has been conducted to find
out how these particular diseases affect TOTs in these individuals. In a study by Beeson,
Holland, and Murray (1997), participants with Alzheimer's disease and three classic
aphasic syndromes (Broca’s, anomic, and conduction aphasia) were instructed to name
famous people. Those with anomic aphasia showed to be superior to the other groups in
their ability to naming famous people that were presented. This finding was expected as
the group has relatively mild aphasia. However, the Broca’s conduction and AD groups did
not differ in immediate or delayed naming of famous faces. All of the groups provided
some basic identifying semantic information for at least half of the items presented,
suggesting a fair number of items potentially in TOT. Conduction and Broca’s groups
showed strongest evidence of TOT, performing better than the other groups in
identification of initial letters. 

Dyslexia 

Dyslexia, which is a reading disability in which a person is unable to read and interpret
words, letters, and symbols, has also been known to have an effect on the frequency of
TOT experiences. In one study, dyslexic children experienced TOT states more often than
children who read normally as well as showed “more errors in the phonological […] step
of word retrieval.” However, dyslexic children were still able to recall the semantic
meaning behind each word that induced a TOT state. 

Effects of priming 
Research on priming and practice use single word tests to assess for the presence of
TOT states. The first letter of the target word or a similar sounding word is given in order
to prime for the target word. Evidence that comes from the usefulness of priming and
practice in reducing TOT states is that most information in TOT states is low-frequency;
that is, it has not been used or recalled for some time. The recency of information use can
influence the retrieval process of that information. The presentation of a prime is only
needed once for it to facilitate TOT state resolution. Support for priming has been found in
that when individuals are given the first letter of the word they are trying to recall, they
are more likely to overcome their TOT state. When the prime is a related word instead of
the first letter, an interesting effect occurs: When the prime word has similar phonology to
the target word, an increase in the frequency of TOT states and a higher frequency of
correctly recalled words when the TOT state is resolved is observed. Incorrect words
come to mind involuntarily that share similar phonological features with the target word.
Thus, phonological similarity can both decrease and increase TOT states. However, it is
possible to fix this problem by changing the syntactic class of the priming word. Priming



possible to fix this problem by changing the syntactic class of the priming word. Priming

words that are in the same syntactic class as the target word create no difference in TOT
state resolution. The TOT state resolution was the same for priming words in the same
syntactic class and unrelated priming words. If the priming word is being listed in
conjunction with other unrelated priming words, then the position is of importance. The
earlier in the list the priming word is, the less likely it is to help resolve the TOT state. 

Effects of gestures 
It is not yet known if gesturing helps or not in finding the word in a TOT experience. This is
because it is unclear if the participant is using gestures as their regular form of
communication that accompanies language or if they are using gestures in order to help
them overcome their TOT experience and retrieve the target word. 

See also 
Memory and aging 
Psycholinguistics 
Neurolinguistics 
Metamemory 
Aphasia 
Lethologica 
Neuroanatomy of memory 



Von Restorff effect  

The Von Restorff effect  (named after psychiatrist and children's paediatrician Hedwig
von Restorff 1906–1962), also called the isolation effect , predicts that an item that
"stands out like a sore thumb" (called distinctive encoding) is more likely to be
remembered than other items. A bias in favour of remembering the unusual. 

Modern theory of the isolation effect emphasizes perceptual salience and accompanying
differential attention to the isolated item as necessary for enhanced memory. In fact, von
Restorff, whose paper is not available in English, presented evidence that perceptual
salience is not necessary for the isolation effect. She further argued that the difference
between the isolated and surrounding items is not sufficient to produce isolation effects
but must be considered in the context of similarity. 

Von Restorff worked as a postdoctoral assistant to Wolfgang Köhler at the Psychological
Institute of the University of Berlin up to the time that Köhler resigned in protest against
Nazi interference with the Institute. (Köhler’s resignation in 1935 was precipitated by the
dismissal of his postdoctoral assistants, who included not only von Restorff but also Karl
Duncker) 

During her time in Köhler’s laboratory, von Restorff published two papers, the second of
which she co-authored with Köhler (Köhler & von Restorff, 1935). Von Restorff proposed
the isolation effect in a paper she wrote in 1933 on the topic of spontaneous reminding
which included a prescient discussion of the role of intentionality in the memory test. 

For instance, if a person examines a shopping list with one item highlighted in bright
green, he or she will be more likely to remember the highlighted item than any of the
others. 

This distinctiveness may also come in the form of humor, in which case the humor effect
occurs. Similarly, specific examples include the bizarreness effect and the serial position
effect. 

See also 
List of cognitive biases 
List of memory biases 
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Bluma Zeigarnik 

Bluma Wulfovna Zeigarnik (Russian: Блю́ма Ву́льфовна Зейга́рник; 9 November 1901
– 24 February 1988) was a Soviet psychologist and psychiatrist, a member of Berlin
School of experimental psychology and Vygotsky Circle. She discovered the Zeigarnik
effect  and contributed to the establishment of experimental psychopathology as a
separate discipline in the Soviet Union in the after-World War II period. 

Life and career 
Born into a Lithuanian Jewish family in Prienai, Kovno Governorate, Zeigarnik matriculated
from the Berlin University in 1927. She described the Zeigarnik effect in a diploma
prepared under the supervision of Kurt Lewin. In the 1930s, she worked with Lev Vygotsky
at the All-Union Institute of Experimental Medicine (AUIEM, aka VIEM). During World War II,
she assisted Alexander Luria in repairing head injuries. She was a co-founder of the
Moscow State University Department of Psychology and the All-Russian Seminars in
Psychopathology. She died in Moscow at the age of 87. 

The Zeigarnik Effect 
In psychology, the Zeigarnik effect (less common: Ovsiankina-Effect) states that people
remember uncompleted or interrupted tasks better than completed tasks. In Gestalt
psychology, the Zeigarnik effect has been used to demonstrate the general presence of
Gestalt phenomena: not just appearing as perceptual effects, but also present in
cognition.[  citation needed ] 

Zeigarnik first studied the phenomenon after her professor, Gestalt psychologist Kurt
Lewin, noticed that a waiter had better recollections of still unpaid orders. However, after
the completion of the task – after everyone had paid – he was unable to remember any
more details of the orders. The reliability of the effect is a matter of some controversy.
Several studies attempting to replicate Zeigarnik's experiment, done later in other
countries, failed to find significant differences in recall between finished and unfinished
(interrupted) tasks (e.g. Van Bergen, 1968). 

The advantage of remembrance can be explained by looking at Lewin’s field theory: a
task that has already been started establishes a task-specific tension, which improves
cognitive accessibility of the relevant contents.[  citation needed ] This tension that has formerly
been established is being relieved upon completion of the task. In case of task
interruption the reduction of tension is being impeded. Through continuous tension the
content is easier accessible and it can be easily remembered.[  citation needed ] 

The Zeigarnik effect suggests that students who suspend their study, during which they
do unrelated activities (such as studying unrelated subjects or playing games), will
remember material better than students who complete study sessions without a break
(Zeigarnik, 1927; McKinney 1935). 

Van Bergen, A. (1968) Task interruption. Amsterdam: North-Holland Publishing
Company. 
(Russian) Biography of Zeigarnik on the website of the MSU Department of
Psychology 
A.V. Zeigarnik, "Bluma Zeigarnik: A Memoir" in Gestalt Theory (2007), no 3, pp. 256–
268. 
Yasnitsky, A. (2011). Vygotsky Circle as a Personal Network of Scholars: Restoring
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External links 
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Persondata 
Name Zeugarnik, Bluma
Alternative names
Short description Soviet psychologist
Date of birth 1900
Place of birth
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Place of death
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Forer effect  

The Forer effect  (also called the Barnum effect  after P. T. Barnum's observation that
"we've got something for everyone") is the observation that individuals will give high
accuracy ratings to descriptions of their personality that supposedly are tailored
specifically for them, but are in fact vague and general enough to apply to a wide range
of people. This effect can provide a partial explanation for the widespread acceptance of
some beliefs and practices, such as astrology, fortune telling, graphology, and some
types of personality test. 

A related and more general phenomenon is that of subjective validation. Subjective
validation occurs when two unrelated or even random events are perceived to be related
because a belief, expectation, or hypothesis demands a relationship. Thus people seek a
correspondence between their perception of their personality and the contents of a
horoscope. 

Forer's demonstration 
In 1948, psychologist Bertram R. Forer gave a personality test to his students. He told his
students they were each receiving a unique personality analysis that was based on the
test's results and to rate their analysis on a scale of 0 (very poor) to 5 (excellent) on how
well it applied to themselves. In reality, each received the same analysis: 

You have a great need for other people to like and admire you. You have a
tendency to be critical of yourself. You have a great deal of unused capacity
which you have not turned to your advantage. While you have some
personality weaknesses, you are generally able to compensate for them.
Disciplined and self-controlled outside, you tend to be worrisome and
insecure inside. At times you have serious doubts as to whether you have
made the right decision or done the right thing. You prefer a certain amount
of change and variety and become dissatisfied when hemmed in by
restrictions and limitations. You pride yourself as an independent thinker and
do not accept others' statements without satisfactory proof. You have found
it unwise to be too frank in revealing yourself to others. At times you are
extroverted, affable, sociable, while at other times you are introverted, wary,
reserved. Some of your aspirations tend to be pretty unrealistic. Security is
one of your major goals in life. 

On average, the rating was 4.26. Only after the ratings were turned in was it revealed
that each student had received identical copies assembled by Forer from various
horoscopes. As can be seen from the profile, there are a number of statements that could
apply equally to anyone. 

In another study examining the Forer effect, students took the MMPI personality
assessment and researchers evaluated their responses. The researchers wrote accurate
evaluations of the students’ personalities, but gave the students both the accurate
assessment and a fake assessment using vague generalities. Students were then asked
to choose which personality assessment they believe was their own, actual assessment.
More than half of the students (59%) chose the fake assessment as opposed to the real
one. 

The Forer effect is also known as the "Barnum effect". This term was coined in 1956 by
American psychologist Paul Meehl in his essay "Wanted – A Good Cookbook". He relates

en.wikipedia.org-_w_index.php-daf8123bf1541ca06689ac60d4c3136b.xhtml


American psychologist Paul Meehl in his essay "Wanted – A Good Cookbook". He relates

the vague personality descriptions used in certain "pseudo-successful" psychological
tests to those given by entertainer and businessman P. T. Barnum, who was a notorious
hoaxer. 

Repeating the study 
Two factors are important in ensuring that the study is replicable. The content of the
description offered is important, with specific emphasis on the ratio of positive to
negative trait assessments. The other important factor is that the subject trusts the
person who is giving feedback to give them feedback based on honest and subjective
assessment. 

The effect is so consistent because the statements are so vague. People are able to
read their own meaning into the statements they receive, and thus, the statement
becomes "personal" to them. The most effective statements contain statements based
around the phrase: "at times." Such as: "At times you feel very sure of your self, while at
other times you are not as confident." This phrase can apply to almost anybody, and thus
each person can read their own meaning into it. Keeping statements vague in this manner
will ensure high rates of reliability when repeating the study. 

In 2011, the study was repeated with the statements altered so that they applied to
organisations rather than individuals. The results were similar suggesting that people
anthropomorphize organisations and are gullible when it comes to interpreting their
characters. 

Variables influencing the effect 
Studies have shown that the Forer effect is seemingly universal – it has been observed in
people from many different cultures and geographic locations. In 2009, psychologists Paul
Rogers and Janice Soule conducted a study that compared the tendencies of Westerners
to accept Barnum personality profiles to the tendencies of Chinese people. They were
unable to find any significant differences. 

However, later studies have found that subjects give higher accuracy ratings if the
following are true: 

the subject believes that the analysis applies only to him or her, and thus applies
their own meaning to the statements. 
the subject believes in the authority of the evaluator. 
the analysis lists mainly positive traits. 

The method in which the Barnum personality profiles are presented can also affect the
extent to which people accept them as their own. For instance, Barnum profiles that are
more personalized – perhaps containing a specific person's name – are more likely to
yield higher acceptability ratings than those that could be applied to anyone. 

Recent research 
Belief in the paranormal 
There is evidence that having prior belief in the paranormal correlates with greater
influence of the effect. Subjects who, for example, believe in the accuracy of horoscopes
have a greater tendency to believe that the vague generalities of the response apply



have a greater tendency to believe that the vague generalities of the response apply

specifically to them. Other examples of beliefs in the paranormal include belief in god(s),
magical powers, spiritual happenings, or other influences. Studies on the relationship
between schizotypy and susceptibility to the Forer effect have shown high amounts of
correlation. However, Rogers and Soule's 2009 study (see "Variables Influencing the
Effect" above) also tested subjects' astrological beliefs, and both the Chinese and
Western skeptics were more likely to identify the ambiguity within the Barnum profiles.
This suggests that individuals who do not believe in astrology are possibly influenced less
by the effect. 

Self-serving bias 
Self-serving bias has been shown to cancel the Forer effect. According to the self-serving
bias, subjects accept positive attributes about themselves while rejecting negative ones.
In one study, subjects were given one of three personality reports. One contained Barnum
profiles with socially desirable personality traits, one contained profiles full of negative
traits (also called "common faults"), and the last contained a mixture of the two. Subjects
who received the socially desirable and mixed reports were far more likely to agree with
the personality assessments than the subjects who received negative reports, though it
should be noted that there was not a significant difference between the first two groups.
In another study, subjects were given a list of traits instead of the usual "fake" personality
assessment. The subjects were asked to rate how much they felt these traits applied to
them. In line with the self-serving bias, the majority of subjects agreed with positive traits
about themselves, and disagreed with negative ones. The study concluded that the self-
serving bias is powerful enough to cancel out the usual Forer effect. 

See also 
Cold reading 
Horoscope 
Confirmation bias 
List of cognitive biases 

External links 
The Fallacy of Personal Validation: A Classroom Demonstration of Gullibility By:
Bertram R. Forer (Full Text) 
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Bounded rationality 

Bounded rationality is the idea that in decision-making, rationality of individuals is
limited by the information they have, the cognitive limitations of their minds, and the finite
amount of time they have to make a decision. It was proposed by Herbert A. Simon as an
alternative basis for the mathematical modeling of decision making, as used in economics
and related disciplines; it complements rationality as optimization, which views decision-
making as a fully rational process of finding an optimal choice given the information
available. Another way to look at bounded rationality is that, because decision-makers
lack the ability and resources to arrive at the optimal solution, they instead apply their
rationality only after having greatly simplified the choices available. Thus the decision-
maker is a satisficer, one seeking a satisfactory solution rather than the optimal one.
Simon used the analogy of a pair of scissors, where one blade is the "cognitive
limitations" of actual humans and the other the "structures of the environment"; minds with
limited cognitive resources can thus be successful by exploiting pre-existing structure and
regularity in the environment. 

Some models of human behavior in the social sciences assume that humans can be
reasonably approximated or described as "rational" entities (see for example rational
choice theory). Many economics models assume that people are on average rational, and
can in large enough quantities be approximated to act according to their preferences. The
concept of bounded rationality revises this assumption to account for the fact that
perfectly rational decisions are often not feasible in practice because of the finite
computational resources available for making them. 

Origins 
The term is thought to have been coined by Herbert A. Simon. In Models of Man, Simon
points out that most people are only partly rational, and are irrational in the remaining
part of their actions. In another work, he states "boundedly rational agents experience
limits in formulating and solving complex problems and in processing (receiving, storing,
retrieving, transmitting) information". Simon describes a number of dimensions along which
"classical" models of rationality can be made somewhat more realistic, while sticking
within the vein of fairly rigorous formalization. These include: 

Limiting the types of utility functions 
Recognizing the costs of gathering and processing information 
Possibility of having a "vector" or "multi-valued" utility function 

Simon suggests that economic agents use heuristics to make decisions rather than a
strict rigid rule of optimization. They do this because of the complexity of the situation,
and their inability to process and compute the expected utility of every alternative action.
Deliberation costs might be high and there are often other concurrent economic activities
also requiring decisions. 

Model Extensions 
As decision makers have to make decisions about how and when to decide, Ariel
Rubinstein proposed to model-bounded rationality by explicitly specifying decision-making
procedures. This puts the study of decision procedures on the research agenda. 

Gerd Gigerenzer opines that decision theorists have not really adhered to Simon's original
ideas. Rather, they have considered how decisions may be crippled by limitations to

http://arielrubinstein.tau.ac.il/book-br.html


ideas. Rather, they have considered how decisions may be crippled by limitations to

rationality, or have modeled how people might cope with their inability to optimize.
Gigerenzer proposes and shows that simple heuristics often lead to better decisions than
theoretically optimal procedures. 

Huw Dixon later argues that it may not be necessary to analyze in detail the process of
reasoning underlying bounded rationality. If we believe that agents will choose an action
that gets them "close" to the optimum, then we can use the notion of epsilon-
optimization, that means you choose your actions so that the payoff is within epsilon of
the optimum. If we define the optimum (best possible) payoff as , then the set of
epsilon-optimizing options S(ε) can be defined as all those options s such that: 

. 

The notion of strict rationality is then a special case (ε=0). The advantage of this
approach is that it avoids having to specify in detail the process of reasoning, but rather
simply assumes that whatever the process is, it is good enough to get near to the
optimum. 

From a computational point of view, decision procedures can be encoded in algorithms
and heuristics. Edward Tsang argues that the effective rationality of an agent is
determined by its computational intelligence. Everything else being equal, an agent that
has better algorithms and heuristics could make "more rational" (more optimal) decisions
than one that has poorer heuristics and algorithms. 

See also 
Administrative Behavior 
Altruism 
Analysis paralysis 
Behavioral economics 
Carnegie School 
Concept driven strategy 
Cognitive bias 
Heuristics 
Homo economicus 
Neoclassical economics 
Organizing principle 
Parametric determinism 
Prospect theory 
Psychohistory 
Rational ignorance 
Satisficing 
Social heuristics 
Subjective theory of value 
Transaction cost 
Utility maximization problem 
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Prospect theory 

 
Daniel Kahneman, who won a Nobel Memorial Prize in Economics for his work developing
Prospect theory. 

Prospect theory is a behavioral economic theory that describes the way people
choose between probabilistic alternatives that involve risk, where the probabilities of
outcomes are known. The theory states that people make decisions based on the
potential value of losses and gains rather than the final outcome, and that people
evaluate these losses and gains using certain heuristics. The model is descriptive: it tries
to model real-life choices, rather than optimal decisions. The theory was developed by
Daniel Kahneman and Amos Tversky in 1979 as a psychologically more accurate
description of decision making, comparing to the expected utility theory. In the original
formulation the term prospect referred to a lottery. 

The paper "Prospect Theory: An Analysis of Decision under Risk" has been called a
"seminal paper in behavioral economics". 

Model 

 

The theory describes the decision processes in two stages: editing and evaluation. During
editing, outcomes of a decision are ordered according to a certain heuristic. In particular,
people decide which outcomes they consider equivalent, set a reference point and then
consider lesser outcomes as losses and greater ones as gains. The editing phase aims to
alleviate any Framing effects. It also aims to resolve isolation effects stemming from
individuals' propensity to often isolate consecutive probabilities instead of treating them
together. In the subsequent evaluation phase, people behave as if they would compute a
value (utility), based on the potential outcomes and their respective probabilities, and
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value (utility), based on the potential outcomes and their respective probabilities, and

then choose the alternative having a higher utility. 

The formula that Kahneman and Tversky assume for the evaluation phase is (in its
simplest form) given by 

 

where  is the overall or expected utility of the outcomes to the individual making the
decision,  are the potential outcomes and  their
respective probabilities.  is function that assigns a value to an outcome. The value
function (sketched in the Figure) that passes through the reference point is s-shaped and
asymmetrical. Losses hurt more than gains feel good (loss aversion). This differs from
expected utility theory, in which a rational agent is indifferent to the reference point. In
expected utility theory, the individual only cares about absolute wealth, not relative
wealth in any given situation. The function  is a probability weighting function and
captures the idea that people tend to overreact to small probability events, but under
react to large probabilities. 

Example 
To see how Prospect Theory can be applied, consider the decision to buy insurance.
Assume the probability of the insured risk is 1%, the potential loss is $1,000 and the
premium is $15. If we apply prospect theory, we first need to set a reference point. This
could be the current wealth or the worst case (losing $1,000). If we set the frame to the
current wealth, the decision would be either to 

1. Pay $15 for sure, which yields a prospect-utility of , 

OR 

2. Enter a lottery with possible outcomes of $0 (probability 99%) or −$1,000 (probability
1%), which yields a prospect-utility of

. 

These expressions can be computed numerically. For typical value and weighting functions,
the latter expression could be larger due to the convexity of  in losses, and hence the
insurance looks unattractive. If we set the frame to −$1,000, both alternatives are set in
gains. The concavity of the value function in gains can then lead to a preference for buying
the insurance. 

In this example, a strong overweighting of small probabilities undo the effect of the
convexity of  in losses: the potential outcome of losing $1,000 is overweighted. 

The interplay of overweighting of small probabilities and concavity-convexity of the value
function leads to the so-called fourfold pattern of risk attitudes: risk-averse behavior when
gains have moderate probabilities and losses have small probabilities; risk-seeking
behavior when losses have moderate probabilities and gains have small probabilities. 

Below is an example of the fourfold pattern of risk attitudes. The first item in quadrant
shows an example prospect (e.g. 95% chance to win $10,000 is high probability and a
gain). The second item in the quadrant shows the focal emotion that the prospect is likely
to evoke. The third item indicates how most people would behave given each of the



to evoke. The third item indicates how most people would behave given each of the

prospects (either Risk Averse or Risk Seeking). The fourth item states expected attitudes
of a potential defendant and plaintiff in discussions of settling a civil suit. 

Example Gains Losses
High Probability
(Certainty Effect)

95% chance to win $10,000.
Fear of disappointment. RISK
AVERSE. Accept unfavorable
settlement

95% chance to lose
$10,000. Hope to avoid
loss. RISK SEEKING.
Reject favorable
settlement.

Low Probability
(Possibility Effect)

5% chance to win $10,000.
Hope of large gain. RISK
SEEKING. Reject favorable
settlement

5% chance to lose
$10,000. Fear of large
loss. RISK AVERSE.
Accept unfavorable
settlement

Probability distortion is that people generally do not look at the value of probability
uniformly between 0 and 1. Lower probability is said to be over-weighted (that is a person
is over concerned with the outcome of the probability) while medium to high probability is
under-weighted (that is a person is not concerned enough with the outcome of the
probability). The exact point in which probability goes from over-weighted to under-
weighted is arbitrary, however a good point to consider is probability=.33. A person
values probability=.01 much more than the value of prob=0 (probability=.01 is said to be
over-weighted) . However, a person has about the same value for probability=.4 and
probability=.5. Also, the value of probability=.99 is much less than the value of
probability=1, a sure thing (probability=.99 is under-weighted). A little more in depth when
looking at probability distortion is that π(p) + π(1 − p) < 1 (π(p) is probability in prospect
theory) 

Applications 
Some behaviors observed in economics, like the disposition effect or the reversing of risk
aversion/risk seeking in case of gains or losses (termed the reflection effect), can also be
explained by referring to the prospect theory. 

The pseudocertainty effect is the observation that people may be risk-averse or risk-
acceptant depending on the amounts involved and on whether the gamble relates to
becoming better off or worse off. This is a possible explanation for why the same person
may buy both an insurance policy and a lottery ticket. 

An important implication of prospect theory is that the way economic agents subjectively
frame an outcome or transaction in their mind affects the utility they expect or receive.
This aspect has been widely used in behavioral economics and mental accounting.
Framing and prospect theory has been applied to a diverse range of situations which
appear inconsistent with standard economic rationality: the equity premium puzzle, the
excess returns puzzle and long swings/PPP puzzle of exchange rates through the
endogenous prospect theory of Imperfect Knowledge Economics, the status quo bias,
various gambling and betting puzzles, intertemporal consumption, and the endowment
effect. 

Limits and extensions 
The original version of prospect theory gave rise to violations of first-order stochastic
dominance. That is, prospect A might be preferred to prospect B even if the probability of
receiving a value x or greater is at least as high under prospect B as it is under prospect
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receiving a value x or greater is at least as high under prospect B as it is under prospect

A for all values of x, and is greater for some value of x. Later theoretical improvements
overcame this problem, but at the cost of introducing intransitivity in preferences. A
revised version, called cumulative prospect theory overcame this problem by using a
probability weighting function derived from rank-dependent expected utility theory.
Cumulative prospect theory can also be used for infinitely many or even continuous
outcomes (for example, if the outcome can be any real number). 

See also 
Decision theory 
Endowment effect 
Loss aversion 
Description-experience gap 
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Mental accounting 

A concept first named by Richard Thaler (1980), mental accounting attempts to
describe the process whereby people code, categorize and evaluate economic
outcomes. 

One detailed application of mental accounting, the behavioral life cycle hypothesis
(Shefrin & Thaler, 1988), posits that people mentally frame assets as belonging to either
current income, current wealth or future income and this has implications for their
behavior as the accounts are largely non-fungible and marginal propensity to consume
out of each account is different. 

Mental accounting, utility, value and transaction 
In mental accounting theory, framing means that the way a person subjectively frames a
transaction in their mind will determine the utility they receive or expect. This concept is
similarly used in prospect theory, and many mental accounting theorists adopt that theory
as the value function in their analysis. 

Another very important concept used to understand mental accounting is that of modified
utility function. There are two values attached to any transaction - acquisition value and
transaction value. Acquisition value is the money that one is ready to part with for
physically acquiring some good. Transaction value is the value one attaches to having a
good deal. If the price that one is paying is equal to the mental reference price for the
good, the transaction value is zero. If the price is lower than the reference price, the
transaction utility is positive. 

Mental accounting cost 
More generally, a mental accounting cost  or mental transaction cost , a kind of
transaction cost, is the cost of making a useful decision, especially of a consumer making
a useful decision to buy, and may set a lower bound on useful price granularity in a
market. 

Fallacies and biases 
Mental accounting is subject to many logical fallacies and cognitive biases. 

For example, people behave differently when they are using credit card and cash. If they
use credit card to pay for a bet, they will tend to bet larger than if they use cash. This
shows how people uses mental accounting to treat money as if they are not the same
when it's in the form of credit card and cash. 

See also 
Decision making 
Behavioral economics 
Micropayment 
Preference 
Psychological pricing 
Transaction cost 
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Adaptive bias 

Adaptive bias is the idea that the human brain has evolved to reason adaptively, rather
than truthfully or even rationally, and that cognitive bias may have evolved as a
mechanism to reduce the overall cost  of cognitive errors as opposed to merely reducing
the number of cognitive errors, when faced with making a decision under conditions of
uncertainty. 

Error Management Theory 
According to Error Management Theory, when making decisions under conditions of
uncertainty, two kinds of errors need to be taken into account—"false positives", i.e.
deciding that a risk or benefit exists when it does not, and "false negatives", i.e. failing to
notice a risk or benefit that exists. False positives are also commonly called "Type I
errors", and false negatives are called "Type II errors". 

Where the cost or impact of a Type I error is much greater than the cost of a Type II error
(e.g. the water is safe to drink), it can be worthwhile to bias the decision-making system
towards making fewer Type I errors, i.e. making it less likely to conclude that a particular
situation exists. This by definition would also increase the number of Type II errors.
Conversely, where a false positive is much less costly than a false negative (blood tests,
smoke detectors), it makes sense to bias the system towards maximising the probability
that a particular (very costly) situation will be recognised, even if this often leads to the
(relatively un-costly) event of noticing something that is not actually there. This situation is
exhibited in modern airport screening—maximising the probability of preventing a high-
cost terrorist event results in frequent, low-cost screening hassles for harmless travelers
who represent a minimal threat. 

Martie G. Haselton and David M. Buss (2003) state that cognitive bias can be expected to
have developed in humans for cognitive tasks where: 

decision-making is complicated by a significant signal-detection problem (i.e. when
there is uncertainty) 
the solution to the particular kind of decision-making problem has had a recurrent
effect on survival and fitness throughout evolutionary history 
the costs of a "false positive" or "false negative" error dramatically outweighs the
cost of the alternative type of error 

The costly information hypothesis 
The costly information hypothesis is used to explore how adaptive biases relate to
cultural evolution within the field of dual inheritance theory. The focus is on the
evolutionary trade-offs in cost between individual learning, (e.g., operant conditioning) and
social learning. If more accurate information that could be acquired through individual
learning is too costly, evolution may favor learning mechanisms that, in turn, are biased
towards less costly, (though potentially less accurate), information via social learning. 

See also 
Guided variation and biased transmission – Adaptive biases in dual inheritance
theory 
Psychological adaptation 
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Attribute substitution 

Attribute substitution is a psychological process thought to underlie a number of
cognitive biases and perceptual illusions. It occurs when an individual has to make a
judgment (of a target attribute) that is computationally complex, and instead substitutes a
more easily calculated heuristic attribute. This substitution is thought of as taking place in
the automatic intuitive judgment system, rather than the more self-aware reflective
system. Hence, when someone tries to answer a difficult question, they may actually
answer a related but different question, without realizing that a substitution has taken
place. This explains why individuals can be unaware of their own biases, and why biases
persist even when the subject is made aware of them. It also explains why human
judgments often fail to show regression toward the mean. 

The theory of attribute substitution unifies a number of separate explanations of
reasoning errors in terms of cognitive heuristics. In turn, the theory is subsumed by an
effort-reduction framework proposed by Anuj K. Shah and Daniel M. Oppenheimer, which
states that people use a variety of techniques to reduce the effort of making decisions. 

Background 

 
Daniel Kahneman 

In a 1974 paper, psychologists Amos Tversky and Daniel Kahneman had argued that a
broad family of biases (systematic errors in judgment and decision) were explainable in
terms of a few heuristics (information-processing shortcuts), including availability and
representativeness. In a 2002 revision of the theory, Kahneman and Shane Frederick
proposed attribute substitution as a process underlying these and other effects. 

In 1975, psychologist Stanley Smith Stevens proposed that the strength of a stimulus
(e.g., the brightness of a light, the severity of a crime) is encoded neurally in a way that is
independent of modality. Kahneman and Frederick built on this idea, arguing that the
target attribute and heuristic attribute could be very different in nature. 

Conditions 
[P]eople are not accustomed to thinking hard, and are often content to trust a
plausible judgment that comes to mind. 

Daniel Kahneman, American Economic Review 93 (5) December 2003, p. 1450 
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Kahneman and Frederick propose three conditions for attribute substitution: 

1. The target attribute is relatively inaccessible.
Substitution is not expected to take place in answering factual questions that can
be retrieved directly from memory ("What is your birthday?") or about current
experience ("Do you feel thirsty now?). 

2. An associated attribute is highly accessible.
This might be because it is evaluated automatically in normal perception or
because it has been primed. For example, someone who has been thinking about
their love life and is then asked how happy they are might substitute how happy
they are with their love life rather than other areas. 

3. The substitution is not detected and corrected by the reflective system.
For example, when asked "A bat and a ball together cost $1.10. The bat costs $1
more than the ball. How much does the ball cost?" many subjects incorrectly
answer $0.10. An explanation in terms of attribute substitution is that, rather than
work out the sum, subjects parse the sum of $1.10 into a large amount and a small
amount, which is easy to do. Whether they feel that is the right answer will depend
on whether they check the calculation with their reflective system. 

Examples 

 
This illusion works because 3D (perspective) size is substituted for 2D size 

In optical illusions 
Attribute substitution would also explain the persistence of some illusions. For example,
when subjects judge the size of two figures in a perspective picture, their apparent sizes
can be distorted by the 3D context, making a convincing optical illusion. The theory states
that the three-dimensional size of the figure (which is accessible because it is
automatically computed by the visual system) is substituted for its two-dimensional size
on the page. Experienced painters and photographers are less susceptible to this illusion,
because the two-dimensional size is more accessible to their perception. 

Valuing insurance 
Kahneman gives an example where some Americans were offered insurance against their
own death in a terrorist attack while on a trip to Europe, while another group were offered
insurance that would cover death of any kind on the trip. The former group were willing to



insurance that would cover death of any kind on the trip. The former group were willing to

pay more even though "death of any kind" includes "death in a terrorist attack", Kahneman
suggests that the attribute of fear is being substituted for a calculation of the total risks
of travel. Fear of terrorism for these subjects was stronger than a general fear of dying on
a foreign trip. 

Stereotypes 
Stereotypes can be a source of heuristic attributes. In a face-to-face conversation with a
stranger, judging their intelligence is more computationally complex than judging the
colour of their skin. So if the subject has a stereotype about the relative intelligence of
whites, blacks, and Asians, that racial attribute might substitute for the more intangible
attribute of intelligence. The pre-conscious, intuitive nature of attribute substitution
explains how subjects can be influenced by the stereotype while thinking that they have
made an honest, unbiased evaluation of the other person's intelligence. 

In judgments of morality and fairness 
Legal scholar Cass Sunstein has argued that attribute substitution is pervasive when
people reason about moral, political, or legal matters. Given a difficult, novel problem in
these areas, people search for a more familiar, related problem (a "prototypical case")
and apply its solution as the solution to the harder problem. According to Sunstein, the
opinions of trusted political or religious authorities can serve as heuristic attributes when
people are asked their own opinions on a matter. Another source of heuristic attributes is
emotion: people's moral opinions on sensitive subjects like sexuality and human cloning
may be driven by reactions such as disgust, rather than by reasoned principles. Sunstein
has been challenged as not providing enough evidence that attribute substitution, rather
than other processes, is at work in these cases. 

The Beautiful-is-Familiar effect 
Psychologist Benoît Monin reports a series of experiments in which subjects, looking at
photographs of faces, have to judge whether they have seen those faces before. It is
repeatedly found that attractive faces are more likely to be mistakenly labeled as
familiar. Monin interprets this result in terms of attribute substitution. The heuristic
attribute in this case is a "warm glow"; a positive feeling towards someone that might
either be due to their being familiar or being attractive. This interpretation has been
criticised, because not all the variance in the familiarity data is accounted for by the
attractiveness of the photograph. 

Evidence 
The most direct evidence, according to Kahneman, is a 1973 experiment which used a
psychological profile of Tom W., a fictional graduate student. One group of subjects had to
rate Tom's similarity to a typical student in each of nine academic areas (Law, Engineering,
Library Science etc.). Another group had to rate how likely it is that Tom specialised in
each area. If these ratings of likelihood are governed by probability, then they should
resemble the base rates, i.e., the proportion of students in each of the nine areas (which
had been separately estimated by a third group). A probabilistic judgment would say that
Tom is more likely to be a Humanities student than Library Science, because many more
students study Humanities, and the additional information in the profile is vague and
unreliable. Instead, the ratings of likelihood matched the ratings of similarity almost
perfectly, both in this study and a similar one where subjects judged the likelihood of a
fictional woman taking different careers. This suggests that rather than estimating

en.wikipedia.org-_w_index.php-db590c1e97d1f03ba803be35438932b3.xhtml


fictional woman taking different careers. This suggests that rather than estimating

probability using base rates, subjects had substituted the more accessible attribute of
similarity. 

See also 
Inattentional blindness 
Labeling theory 
List of cognitive biases 
Neglect of probability 
Self-deception 
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Attribution (psychology) 

Attribution is a concept in social psychology addressing the processes by which
individuals explain the causes of behavior and events; attribution theory is an
umbrella term for various models that attempt to explain those processes. Psychological
research into attribution began with the work of Fritz Heider in the early part of the 20th
century, subsequently developed by others such as Harold Kelley and Bernard Weiner. 

Background 
Psychological research into attribution began with the work of Fritz Heider, often
described as the "father of attribution theory", during the early years of the 20th century.
Fritz Heider was born in Vienna, Austria in 1896. As a teenager, he had a deep love of the
arts and would often spend time painting. However, his father, an architect, encouraged
him to choose a more practical career. Fritz then tried his hand at architecture and law,
but nothing truly provoked his interest until he enrolled in the University of Graz in 1916,
where he became drawn to philosophy and psychology. By 1919, he began writing his
thesis on “the subjectivity of sense qualities” and was eventually awarded a doctorate in
1920 for his findings. In his 1920's dissertation Heider addressed a fundamental problem
of phenomenology: why do perceivers attribute the properties of an object they sense,
such as its color, texture and so on, to the object itself when those properties exist only in
their minds? Heider's answer was to consider the object being perceived and the physical
media by which it is sensed – the ticking of a watch causing vibrations in the air for
instance – to be quite distinct, and that what the perceiver's senses do is to reconstruct
an object from its effect on the media, a process he called attribution. "Perceivers
faced with sensory data thus see the perceptual object as 'out there', because they
attribute the sensory data to their underlying causes in the world." In 1927, Heider
accepted a position at University of Hamburg and then took of leave of absence at Smith
College. Heider ended up moving to the United States permanently. In 1947, he accepted
a position at University of Kansas and retired in 1966 as a Distinguished Professor of
Psychology. 

Heider subsequently extended his ideas to the question of how people perceive each
other, and in particular how they account for each other's behavior, person perception.
Motives played an important role in Heider's model: "motives, intentions, sentiments ... the
core processes which manifest themselves in overt behavior". Heider distinguished
between personal causality – such as offering someone a drink – and impersonal causality
such as sneezing, or leaves falling. Later attribution theorists have tended to see Heider's
fundamental distinction as being between "person (or internal) causes and situation (or
external) causes of behavior. 

Types 
Explanatory attribution 
People make explanatory attributions to understand the world around them and to seek
reasons for a particular event. With explanatory attributions, people can make judgments
as to what was the cause of a certain event, even if it turns out the proposed cause is
unrelated to the event. For example, if Jacob’s car tire is punctured he may attribute that
to a hole in the road; by making attributions to the poor condition of the highway, he can
make sense of the event without any discomfiture that it may in reality have been the
result of his bad driving. 



Interpersonal attribution 
Sometimes, when your action or motives for the action are questioned, you need to
explain the reasons for your action. Interpersonal attributions happen when the causes of
the events involve two or more individuals. 

More specifically, it is likely that one will always want to present oneself in the most
positive light in interpersonal attributions.[  citation needed ] For example, if a sibling were to
accidentally break their mother’s favorite tea pot, the sibling will be more likely to blame
the other sibling in order to shift blame away from him/herself.[  citation needed ] 

Theories 
Common sense psychology 
From the book The Psychology of Interpersonal Relations(1958), Fritz Heider tried to
explore the nature of interpersonal relationship, and espoused the concept of what he
called "common sense" or "naïve psychology". In his theory, he believed that people
observe, analyze, and explain behaviors with explanations. Although people have different
kinds of explanations for the events of human behaviors, Heider found it is very useful to
group explanation into two categories; Internal (personal) and external (situational)
attributions. When an internal attribution is made, the cause of the given behavior is
assigned to the individual's characteristics such as ability, personality, mood, efforts,
attitudes, or disposition. When an external attribution is made, the cause of the given
behavior is assigned to the situation in which the behavior was seen such as the task,
other people, or luck (that the individual producing the behavior did so because of the
surrounding environment or the social situation). These two types lead to very different
perceptions of the individual engaging in a behavior. 

Correspondent inference theory 
Correspondent inferences state that people make inferences about a person when his or
her actions are freely chosen, are unexpected, and result in a small number of desirable
effects. According to Edward E. Jones and Keith Davis’ Correspondent Inference Theory,
people make correspondent inferences by reviewing the context of behavior. It describes
how people try to find out individual’s personal characteristics from the behavioral
evidence. People make inferences on the basis of three factors; degree of choice,
expectedness of behavior, and effects of someone’s behaviors. 

Covariation model 
Co-variation principle states that people attribute behavior to the factors that are
present when a behavior occurs and absent when it does not. Thus, the theory assumes
that people make causal attributions in a rational, logical fashion, and that they assign the
cause of an action to the factor that co-varies most closely with that action. Harold
Kelley's covariation model of Attribution looks to three main types of information from
which to make an attribution decision about an individual's behavior. The first is consensus
information, or information on how other people in the same situation and with the same
stimulus behave. The second is distinctive information, or how the individual responds to
different stimuli. The third is consistency information, or how frequent the individual's
behavior can be observed with similar stimulus but varied situations. From these three
sources of information observers make attribution decisions on the individual's behavior
as either internal or external. Kelly’s theory and the examples of prediction are



as either internal or external. Kelly’s theory and the examples of prediction are

represented in the diagram. 

The diagram also reveal several levels in the covariation model: high and low. Each of
these levels influence the three covariation model criteria. High consensus is when many
people can agree on an event or area of interest. Low consensus is when very few people
can agree. High distinctiveness is when the event or area of interest is very unusual,
whereas low distinctness is when the event or area of interest is fairly common. High
consistency is when the event or area of interest continues for a length of time and low
consistency is when the event or area of interest goes away quickly. 

Three-dimensional model 
Bernard Weiner proposed that individuals have initial affective responses to the potential
consequences of the intrinsic or extrinsic motives of the actor, which in turn influence
future behavior. That is, a person's own perceptions or attributions as to why they
succeeded or failed at an activity determine the amount of effort the person will engage
in activities in the future. Weiner suggests that individuals exert their attribution search
and cognitively evaluate casual properties on the behaviors they experience. When
attributions lead to positive affect and high expectancy of future success, such
attributions should result in greater willingness to approach to similar achievement tasks
in the future than those attributions that produce negative affect and low expectancy of
future success. Eventually, such affective and cognitive assessment influences future
behavior when individuals encounter similar situations. 

Weiner's achievement attribution has three categories: 

1. stable theory (stable and unstable) 
2. locus of control (internal and external) 
3. controllability (controllable or uncontrollable) 

Stability influences individuals' expectancy about their future; control is related with
individuals' persistence on mission; causality influences emotional responses to the
outcome of task. 

Bias and errors 
While people strive to find reasons for behaviors, they fall into many traps of biases and
errors. As Fritz Heider says, “our perceptions of causality are often distorted by our
needs and certain cognitive biases”. The following are examples of attributional biases. 

Fundamental attribution error 
The fundamental attribution error describes the tendency to overvalue dispositional or
personality-based explanations for behavior while under-valuing situational explanations.
The fundamental attribution error is most visible when people explain and assume the
behavior of others. For example, if a person is overweight, a person’s first assumption
might be that they have a problem with overeating or are lazy and not that they might
have a medical reason for being heavier set. 

The core process assumptions of attitude construction models are mainstays of social
cognition research and are not controversial—as long as we talk about "judgment". Once
the particular judgment made can be thought of as a person's "attitude", however,
construal assumptions elicit discomfort, presumably because they dispense with the
intuitively appealing attitude concept. 
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Culture bias 
People in individualist cultures, generally Anglo-America and Anglo-Saxon European
societies, value individuals, personal goals, and independence. People in collectivist
cultures see individuals as members of groups such as families, tribes, work units, and
nations, and tend to value conformity and interdependence. This cultural trait is common in
Asia, traditional native American societies, and Africa. 

Research shows that culture, either individualist or collectivist, affects how people make
attributions. 

People from individualist cultures are more inclined to make fundamental-attribution error
than people from collectivist cultures. Individualist cultures tend to attribute a person’s
behavior to his internal factors whereas collectivist cultures tend to attribute a person’s
behavior to his external factors. 

Research suggests that individualist cultures engage in self-serving bias more than do
collectivist cultures, i.e. individualist cultures tend to attribute success to internal factors
and to attribute failure to external factors. In contrast, collectivist cultures engage in the
opposite of self-serving bias i.e. self-effacing bias, which is: attributing success to external
factors and blaming failure on internal factors (the individual). 

Actor/observer difference 
People tend to attribute other people’s behaviors to their dispositional factors while
attributing own actions to situational factors. Basically, even in the same situation,
people’s attribution can differ depending on their role(actor or observer). For example,
when a person gets a low grade on a test, he/she finds situational factors to justify the
negative event such as saying that the teacher asked a question that he/she never went
over in class. However, if other people get low grades on the test, he/she attributes the
results to their internal factors such as laziness and inattentiveness in classes. The
actor/observer bias is used less frequently with people one knows well such as friends
and family since one knows how his/her close friends and family will behave in certain
situation, leading him/her to think more about the external factors rather than internal
factors. 

Dispositional attributions 
Dispositional attribution is a tendency to attribute people’s behaviors to their
dispositions; that is, to their personality, character, and ability. For example, when a
normally pleasant waiter is being rude to his/her customer, the customer will assume
he/she has a bad temper. The customer, just by looking at the attitude that the waiter is
giving him/her, instantly decides that the waiter is a bad person. The customer
oversimplifies the situation by not taking into account all the unfortunate events that
might have happened to the waiter which made him/her become rude at that moment.
Therefore, the customer made dispositional attribution by attributing the waiter’s
behavior directly to his/her personality rather than considering situational factors that
might have caused the whole “rudeness”. 

Self-serving bias 
Self serving bias is attributing dispositional and internal factors for success and external,
uncontrollable factors for failure. For example, if a person gets promoted, it is because of
his/her ability and competence whereas if he/she does not get promoted, it is because
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his/her ability and competence whereas if he/she does not get promoted, it is because

his/her manager does not like him/her (external, uncontrollable factor). Originally,
researchers assumed that self-serving bias is strongly related to the fact that people
want to protect their self-esteem. However, alternative information processing
explanation came out. That is, when the outcomes match people’s expectations, they
make attributions to internal factors; when the outcome does not match their
expectations, they make external attributions. People also use defensive attribution to
avoid feelings of vulnerability and to differentiate himself from a victim of a tragic
accident. An alternative version of the theory of the self-serving bias states that the bias
does not arise because people wish to protect their private self-esteem, but to protect
their self-image (a self-presentational bias). Note well that this version of the theory can
predict that people attribute their successes to situational factors, for fear that others
will disapprove of them looking overly vain if they should attribute successes to
themselves. 

For example, people believe in just-world hypothesis that “good things happen to good
people and bad things happen to bad people” to avoid feeling vulnerable. This also leads
to blaming the victim even in a tragic situation. When a mudslide destroys several houses
in a rural neighborhood, a person living in a more urban setting might blame the victims by
blaming them for choosing to live in a certain area or not building a safer, stronger house.
Another example of defensive attribution is optimism bias in which people believe positive
events happen to them more than to the others and that negative events happen to them
less than to the others. Too much optimism leads people to ignore some warnings and
precautions given to them. For example, smokers believe they are less likely than other
smokers to get lung cancer. 

Defensive attribution hypothesis 
The defensive attribution hypothesis is a social psychological term referring to a
set of beliefs held by an individual with the function of defending themselves from concern
that they will be the cause or victim of a mishap. Commonly, defensive attributions are
made when individuals witness or learn of a mishap happening to another person. In these
situations, attributions of responsibility to the victim or harm-doer for the mishap will
depend upon the severity of the outcomes of the mishap and the level of personal and
situational similarity between the individual and victim. More responsibility will be
attributed to the harm-doer as the outcome becomes more severe, and as personal or
situational similarity decreases. 

An example of defensive attribution is the just-world hypothesis, which is where "good
things happen to good people and bad things happen to bad people". People believe in
this in order to avoid feeling vulnerable to situations that they have no control over.
However, this also leads to blaming the victim even in a tragic situation. When people
hear someone died from a car accident, they decide that the driver was drunk at the time
of the accident, and so they reassure themselves that an accident will never happen to
them. Despite the fact there was no other information provided, people will automatically
attribute that the accident was the driver's fault due to an internal factor (in this case,
deciding to drive while drunk), and thus they would not allow it to happen to themselves. 

Another example of defensive attribution is optimism bias, in which people believe
positive events happen to them more often than to others and that negative events
happen to them less often than to others. Too much optimism leads people to ignore
some warnings and precautions given to them. For example, smokers believe that they
are less likely to get lung cancer than other smokers. 

Application 
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Learned helplessness 
Learned helplessness was first found in animals when psychologists Martin Seligman and
Steven F. Maier discovered that the classically conditioned dogs that got electrical shocks
made no attempt to escape the situation. The dogs were placed in a box divided into two
sections by a low barrier. Since one side of the box was electrified and the other was not,
the dogs could easily avoid electrical shocks by hopping to the other side. However, the
dogs just stayed in the electrified side, helpless to change the situation. This learned
helplessness also applies to human beings. People feel helpless when they feel powerless
to change their situation. This happens when people attribute negative results to their
internal, stable and global factors leading them to think they have no control over their
situation. Making no attempt to avoid or better the situation will often exacerbate the
situations that people are faced with, and may lead to clinical depression and related
mental illnesses. 

Perceptual salience 
When people try to make attributions about another's behavior, their information focuses
on the individual. Their perception of that individual is lacking most of the external factors
which might affect the individual. The gaps tend to be skipped over and the attribution is
made based on the perception information most salient. The most salient perceptual
information dominates a person's perception of the situation. 

For individuals making behavioral attributions about themselves, the situation and
external environment are entirely salient, but their own body and behavior are less so.
This leads to the tendency to make an external attribution in regards to their own
behavior. 

Criticism 
Attribution theory has been criticized as being mechanistic and reductionist for assuming
that people are rational, logical and systematic thinkers.[  citation needed ] It turns out however
that they are cognitive misers and motivated tacticians as demonstrated by the
fundamental attribution error. It also fails to address the social, cultural and historical
factors that shape attributions of cause. This has been addressed extensively by
discourse analysis, a branch of psychology that prefers to use qualitative methods
including the use of language to understand psychological phenomena. The linguistic
categorization theory for example demonstrates how language influences our attribution
style.[  citation needed ] 

See also 
Attributional bias 
Living educational theory 
Naïve realism 
Trait ascription bias 
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Salience (neuroscience) 

The salience (also called saliency) of an item – be it an object, a person, a pixel, etc. –
is the state or quality by which it stands out relative to its neighbors. Saliency detection is
considered to be a key attentional mechanism that facilitates learning and survival by
enabling organisms to focus their limited perceptual and cognitive resources on the most
pertinent subset of the available sensory data. 

Saliency typically arises from contrasts between items and their neighborhood, such as a
red dot surrounded by white dots, a flickering message indicator of an answering
machine, or a loud noise in an otherwise quiet environment. Saliency detection is often
studied in the context of the visual system, but similar mechanisms operate in other
sensory systems. What is salient can be influenced by training: for example, for human
subjects particular letters can become salient by training. 

When attention deployment is driven by salient stimuli, it is considered to be bottom-up,
memory-free, and reactive. Attention can also be guided by top-down, memory-
dependent, or anticipatory mechanisms, such as when looking ahead of moving objects or
sideways before crossing streets. Humans and other animals have difficulty paying
attention to more than one item simultaneously, so they are faced with the challenge of
continuously integrating and prioritizing different bottom-up and top-down influences. 

Neuroanatomy of salience 
The hippocampus participates in the assessment of salience and context using past
memories to filter new incoming stimulus; placing those that are most important into the
long term memory. The entorhinal cortex is the pathway into and out of the hippocampus
and is damaged early on in Alzheimer's disease.[  citation needed ] 
The pulvinar nuclei (in the thalamus) modulate physical saliency in attentional selection. 

Salience in psychology 
The term is widely used in the study of perception and cognition to refer to any aspect of
a stimulus that, for any of many reasons, stands out from the rest. Salience may be the
result of emotional, motivational or cognitive factors and is not necessarily associated
with physical factors such as intensity, clarity or size. Although salience is thought to
determine attentional selection, salience associated with physical factors does not
necessarily influence selection of a stimulus. 

Aberrant salience hypothesis of schizophrenia 
Kapur (2003) proposed that a hyperdopaminergic state, at a "brain" level of description,
leads to an aberrant assignment of salience to the elements of one’s experience, at a
"mind" level. Dopamine mediates the conversion of the neural representation of an
external stimulus from a neutral bit of information into an attractive or aversive entity, i.e.
a salient event. Symptoms of schizophrenia may arise out of ‘the aberrant assignment of
salience to external objects and internal representations’, and antipsychotic medications
reduce positive symptoms, by attenuating aberrant motivational salience, via blockade of
the dopamine D2 receptors (Kapur, 2003). 

Visual saliency modeling 

https://en.wiktionary.org/wiki/sensation


In the domain of psychology, efforts have been made in modeling the mechanism of human
attention, including the learning of prioritizing the different bottom-up and top-down
influences. 

In the domain of computer vision, efforts have been made in modeling the mechanism of
human attention, especially the bottom-up attentional mechanism. Such a process is also
called visual saliency detection. 

Generally speaking, there are two kinds of models to mimic the bottom-up saliency
mechanism. One way is based on the spatial contrast analysis. For example, in a center-
surround mechanism is used to define saliency across scales, which is inspired by the
putative neural mechanism. The other way is based on the frequency domain analysis. This
method was first proposed by Hou et al. While they used the amplitude spectrum to
assign saliency to rarely occurring magnitudes, Guo et al. use the phase spectrum
instead. Recently, Li et al. introduced a system that uses both the amplitude and the
phase information. 

A key limitation in many such approaches is their computational complexity which
produces less than real-time performance, even on modern computer hardware. Some
recent work attempts to overcome these issues but at the expense of saliency detection
quality under some conditions. 

See also 
Dopamine hypothesis of schizophrenia 
Latent Inhibition 
Schizophrenia 
Schizotypy 
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Naïve realism (psychology) 

Naive realism is the theoretical basis for several social cognitive biases proposed by
Lee Ross and Andrew Ward. It has also been studied by Emily Pronin, Thomas Gilovich and
Dale Griffin. 

The three "tenets" of naive realism are: 

1. That I see entities and events as they are in objective reality, and that
my social attitudes, beliefs, preferences, priorities, and the like follow
from a relatively dispassionate, unbiased and essentially "unmediated"
comprehension of the information or evidence at hand. 

2. That other rational social perceivers generally will share my reactions,
behaviors, and opinions—provided they have had access to the same
information that gave rise to my views, and provided that they too
have processed that information in a reasonably thoughtful and open-
minded fashion. 

3. That the failure of a given individual or group to share my views arises
from one of three possible sources— 

1. the individual or group in question may have been exposed to a
different sample of information than I was (in which case,
provided that the other party is reasonable and open minded,
the sharing or pooling of information should lead us to reach an
agreement); 

2. the individual or group in question may be lazy, irrational, or
otherwise unable or unwilling to proceed in a normative fashion
from objective evidence to reasonable conclusions; or 

3. the individual or group in question may be biased (either in
interpreting the evidence, or in proceeding from evidence to
conclusions) by ideology, self-interest, or some other distorting
personal influence. 

Biases including the following have been argued to be caused at least partially by naive
realism: 

False consensus effect 
Bias blind spot 
Curse of knowledge 
Hindsight bias 
Biased assimilation 
Hostile media effect 
Attitude polarization 
Reactive devaluation 
Fundamental attribution error 
Empathy gaps 
some forms of Confirmation bias 

See also 
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Attribution theory 
Naïve cynicism 
Depressive realism 
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In psychology, cognitive dissonance is the
excessive mental stress and discomfort
experienced by an individual who holds two or
more contradictory beliefs, ideas, or values at the
same time. This stress and discomfort may also
arise within an individual who holds a belief and
performs a contradictory action or reaction. For
example, an individual is likely to experience
dissonance if he or she is addicted to smoking
cigarettes and continues to smoke despite
believing it is unhealthy. 

Leon Festinger's theory of  cognitive
dissonance focuses on how humans strive for
internal consistency. When inconsistency
(dissonance) is experienced, individuals largely
become psychologically distressed. His basic
hypotheses are listed below: 

1. "The existence of dissonance, being
psychologically uncomfortable, will motivate
the person to try to reduce the dissonance
and achieve consonance" 

2. "When dissonance is present, in addition to
trying to reduce it, the person will actively
avoid situations and information which
would likely increase the dissonance" 

Relationship between
cognitions 
Individuals can adjust their attitudes or actions in
various ways. Said adjustments result in one of
three relationships between two cognitions or
between a cognition and a behavior.

Consonant relationship – Two
cognitions/actions that are consistent with
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cognitions/actions that are consistent with

one another (Ex: Not wanting to get
intoxicated while out, then ordering water
instead of alcohol) 
Irrelevant relationship – Two
cognitions/actions that are unrelated to one
another (Ex: Not wanting to get intoxicated
while out, then tying your shoes) 
Dissonant relationship – Two
cognitions/actions that are inconsistent with
one another (Ex: Not wanting to get
intoxicated while out, then consuming six
tequila shots) 

Magnitude of dissonance 
The amount of dissonance produced by two
conflicting cognitions or actions (as well as the
subsequent psychological distress) depends on
two factors: 

1. The importance of cognitions: The more
elements that are personally valued, the
greater the magnitude of the dissonant
relationship will be. 

2. Ratio of cognitions: The proportion of
dissonant to consonant elements 

The pressure to reduce cognitive dissonance is a
function of the magnitude of said dissonance. 

Reducing cognitive dissonance 
Cognitive dissonance theory is founded on the assumption that individuals seek
consistency between their expectations and their reality. Because of this, people engage
in a process called dissonance reduction to bring their cognitions and actions in line with
one another. This creation of uniformity allows for a lessening of psychological tension and
distress. According to Festinger, dissonance reduction can be achieved in three ways: 

    Attitude: "I am going on a diet and will avoid high fat food"
Behavior: Eating a doughnut or some other high fat food 

1. Change behavior/cognition 
(Ex: Stop eating the doughnut) 

2. Justify behavior/cognition by changing the conflicting cognition 
(Ex: "I'm allowed to cheat every once in a while") 

3. Justify behavior/cognition by adding new cognitions 
(Ex: "I'll spend 30 extra minutes at the gym to work it off") 

Theory and research 



Most of the research on cognitive dissonance takes the form of one of four major
paradigms. Important research generated by the theory has been concerned with the
consequences of exposure to information inconsistent with a prior belief, what happens
after individuals act in ways that are inconsistent with their prior attitudes, what happens
after individuals make decisions, and the effects of effort expenditure. 

Belief disconfirmation paradigm 
Dissonance is aroused when people are confronted with information that is inconsistent
with their beliefs. If the dissonance is not reduced by changing one's belief, the
dissonance can result in restoring consonance through misperception, rejection or
refutation of the information, seeking support from others who share the beliefs, and
attempting to persuade others. 

An early version of cognitive dissonance theory appeared in Leon Festinger's 1956 book,
When Prophecy Fails . This book gives an account of the deepening of cult members' faith
following the failure of a cult's prophecy that a UFO landing was imminent. The believers
met at a pre-determined place and time, believing they alone would survive the Earth's
destruction. The appointed time came and passed without incident. They faced acute
cognitive dissonance: had they been the victim of a hoax? Had they donated their worldly
possessions in vain? Most members chose to believe something less dissonant to resolve
reality not meeting their expectations: they believed that the aliens had given Earth a
second chance, and the group was now empowered to spread the word that earth-
spoiling must stop. The group dramatically increased their proselytism despite the failed
prophecy. 

Induced-compliance paradigm 
In Festinger and Carlsmith's classic 1959 experiment, students were asked to spend an
hour on boring and tedious tasks (e.g., turning pegs a quarter turn, over and over again).
The tasks were designed to generate a strong, negative attitude. Once the subjects had
done this, the experimenters asked some of them to do a simple favour. They were asked
to talk to another subject (actually an actor) and persuade the impostor that the tasks
were interesting and engaging. Some participants were paid $20 (equivalent to $162 in
present day terms) for this favour, another group was paid $1 (equivalent to $8 in
present day terms), and a control group was not asked to perform the favour. 



 
After someone has performed dissonant behavior, they may find external consonant
elements. A snake oil salesman may find a justification for promoting falsehoods (e.g.
large personal gain), but may otherwise need to change his views about the falsehoods
themselves. 

When asked to rate the boring tasks at the conclusion of the study (not in the presence
of the other "subject"), those in the $1 group rated them more positively than those in the
$20 and control groups. This was explained by Festinger and Carlsmith as evidence for
cognitive dissonance. The researchers theorized that people experienced dissonance
between the conflicting cognitions, "I told someone that the task was interesting", and "I
actually found it boring." When paid only $1, students were forced to internalize the
attitude they were induced to express, because they had no other justification. Those in
the $20 condition, however, had an obvious external justification for their behaviour, and
thus experienced less dissonance. 

In subsequent experiments, an alternative method of inducing dissonance has become
common. In this research, experimenters use counter-attitudinal essay-writing, in which
people are paid varying amounts of money (e.g. $1 or $10) for writing essays expressing
opinions contrary to their own. People paid only a small amount of money have less
external justification for their inconsistency and must produce internal justification in order
to reduce the high degree of dissonance that they are experiencing. 

A variant of the induced-compliance paradigm is the forbidden toy paradigm. An
experiment by Aronson and Carlsmith in 1963 examined self-justification in children. In this
experiment, children were left in a room with a variety of toys, including a highly desirable
toy steam-shovel (or other toy). Upon leaving the room, the experimenter told half the
children that there would be a severe punishment if they played with that particular toy
and told the other half that there would be a mild punishment. All of the children in the
study refrained from playing with the toy. Later, when the children were told that they
could freely play with whatever toy they wanted, the ones in the mild punishment condition
were less likely to play with the toy, even though the threat had been removed. The
children who were only mildly threatened had to justify to themselves why they did not
play with the toy. The degree of punishment by itself was not strong enough, so the
children had to convince themselves that the toy was not worth playing with in order to
resolve their dissonance. 



A 2012 study using a version of the forbidden toy paradigm showed that hearing music
reduces the development of cognitive dissonance. With no music playing in the
background, the control group of four-year-old children were told to avoid playing with a
particular toy. After playing alone, the children later devalued the forbidden toy in their
ranking, which is similar findings to earlier studies. However, in the variable group,
classical music was played in the background while the children played alone. In that
group, the children did not later devalue the toy. The researchers concluded that music
may inhibit cognitions that result in dissonance reduction. Music is not the only example of
an outside force lessening post-decisional dissonance; a 2010 study showed that hand-
washing had a similar effect. 

Free-choice paradigm 
In a different type of experiment conducted by Jack Brehm, 225 female students rated a
series of common appliances and were then allowed to choose one of two appliances to
take home as a gift. A second round of ratings showed that the participants increased
their ratings of the item they chose, and lowered their ratings of the rejected item. 

This can be explained in terms of cognitive dissonance. When making a difficult decision,
there are always aspects of the rejected choice that one finds appealing and these
features are dissonant with choosing something else. In other words, the cognition, "I
chose X" is dissonant with the cognition, "There are some things I like about Y." More
recent research has found similar results in four-year-old children and capuchin monkeys. 

In addition to internal deliberations, the structuring of decisions among other individuals
may play a role in how an individual acts. Researchers in a 2010 study examined social
preferences and norms as related, in a linear manner, to wage giving among three
individuals. The first participant's actions influenced the second's own wage giving. The
researchers argue that inequity aversion is the paramount concern of the participants. 

Effort justification paradigm 
Further information: Effort justification 

Dissonance is aroused whenever individuals voluntarily engage in an unpleasant activity
to achieve some desired goal. Dissonance can be reduced by exaggerating the
desirability of the goal. Aronson & Mills had individuals undergo a severe or mild "initiation"
in order to become a member of a group. In the severe-initiation condition, the individuals
engaged in an embarrassing activity. The group they joined turned out to be very dull and
boring. The individuals in the severe-initiation condition evaluated the group as more
interesting than the individuals in the mild-initiation condition. 

All of the above paradigms continue to be used in fruitful research. 

Washing one's hands has been shown to eliminate post-decisional dissonance,
presumably because the dissonance is often caused by moral disgust (with oneself),
which is related to disgust from unsanitary conditions. 

Examples 



 
"The Fox and the Grapes" by Aesop. When the fox fails to reach the grapes, he decides he
does not want them after all. Rationalization (making excuses) is often involved in
reducing anxiety about conflicting cognitions, according to cognitive dissonance theory. 

"The Fox and the Grapes" 
A classic illustration of cognitive dissonance is expressed in the fable "The Fox and the
Grapes" by Aesop (ca. 620–564 BCE). In the story, a fox sees some high-hanging grapes
and wishes to eat them. When the fox is unable to think of a way to reach them, he
decides that the grapes are probably not worth eating, with the justification the grapes
probably are not ripe or that they are sour (hence the common phrase "sour grapes").
The Moral that accompanies the story is "Any fool can despise what he can not get". This
example follows a pattern: one desires something, finds it unattainable, and reduces one's
dissonance by criticizing it. Jon Elster calls this pattern "adaptive preference formation". 

Other related phenomena 
Cognitive dissonance has also been demonstrated to occur when people seek to: 

Explain inexplicable feelings: When a disaster occurs in a community, irrationally
fearful rumors spread in nearby communities not involved in the disaster because
of the need of those who are not threatened to justify their anxieties 

Minimize regret of irrevocable choices: Bettors at a racetrack are more confident in
their chosen horse just after placing the bet because they cannot change it (the
bettors felt "post-decision dissonance"). 

Justify behavior that opposed their views: Students judge cheating less harshly after
being induced to cheat on a test. 

https://en.wiktionary.org/wiki/sour_grapes


Align one's perceptions of a person with one's behaviour toward that person: the Ben
Franklin effect refers to that statesman's observation that the act of performing a
favour for a rival leads to increased positive feelings toward that individual. 
Reaffirm already held beliefs: Congeniality bias (also referred to as Confirmation
Bias) refers to how people read or access information that affirms their already
established opinions, rather than referencing material that contradicts them. For
example, a person who is politically conservative might only read newspapers and
watch news commentary that is from conservative news sources. This bias appears
to be particularly apparent when faced with deeply held beliefs, i.e., when a person
has 'high commitment' to their attitudes. 

There are other ways that cognitive dissonance is involved in shaping our views about
people, as well as our own identities (as discussed more in the sections below). For
instance, self-evaluation maintenance theory suggests that people feel dissonance when
their cherished skills or traits are outmatched by close social ties (e.g. Jill the painter feels
dissonance because she is friends with a master painter; Jill can either care less about
painting or resolve her sense of inferiority in another way). 

Balance theory suggests people have a general tendency to seek consonance between
their views, and the views or characteristics of others (e.g., a religious believer may feel
dissonance because their partner does not have the same beliefs as he or she does, thus
motivating the believer to justify or rationalize this incongruence). People may self
handicap so that any failures during an important task are easier to justify (e.g., the
student who drinks the night before an important exam in response to his fear of
performing poorly). 

Applications of research 
In addition to explaining certain counter-intuitive human behaviour, the theory of cognitive
dissonance has practical applications in several fields. 

Education 

 
An educator might introduce topics by challenging students' intuitions. For instance, a
student may be more willing to learn the real cause of the seasons after wrongly guessing
that it has something to do with changes in the Earth's distance from the Sun. 

Creating and resolving cognitive dissonance can have a powerful impact on students'
motivation for learning. For example, researchers have used the effort justification
paradigm to increase students' enthusiasm for educational activities by offering no
external reward for students' efforts: preschoolers who completed puzzles with the



external reward for students' efforts: preschoolers who completed puzzles with the

promise of a reward were less interested in the puzzles later, as compared to
preschoolers who were offered no reward in the first place. The researchers concluded
that students who can attribute their work to an external reward stop working in the
absence of that reward, while those who are forced to attribute their work to intrinsic
motivation came to find the task genuinely enjoyable. 

Psychologists have incorporated cognitive dissonance into models of basic processes of
learning, notably constructivist models. Several educational interventions have been
designed to foster dissonance in students by increasing their awareness of conflicts
between prior beliefs and new information (e.g., by requiring students to defend prior
beliefs) and then providing or guiding students to new, correct explanations that will
resolve the conflicts. 

For example, researchers have developed educational software that incorporates these
principles in order to facilitate student questioning of complex subject matter.Meta-
analytic methods suggest that interventions that provoke cognitive dissonance to achieve
directed conceptual change have been demonstrated across numerous studies to
significantly increase learning in science and reading. 

Therapy 
The general effectiveness of psychotherapy and psychological intervention has been
explained in part through cognitive dissonance theory. Some social psychologists have
argued that the act of freely choosing a specific therapy, together with the effort and
money invested by the client in order to continue to engage in the chosen therapy,
positively influences the effectiveness of therapy. This phenomenon was demonstrated in
a study with overweight children, in which causing the children to believe that they freely
chose the type of therapy they received resulted in greater weight loss. 

In another example, individuals with ophidiophobia (fear of snakes) who invested
significant effort to engage in activities without therapeutic value for their condition, but
which had been framed as legitimate and relevant therapy, showed significant
improvement in phobic symptoms. In these cases and perhaps in many similar situations,
patients came to feel better in order to justify their efforts and to ratify their choices.
Beyond these observed short-term effects, effort expenditure in therapy also predicts
long-term therapeutic change. 

Promoting healthy and pro-social behavior 
It has also been demonstrated that cognitive dissonance can be used to promote
behaviours such as increased condom use. Other studies suggest that cognitive
dissonance can also be used to encourage individuals to engage in prosocial behaviour
under various contexts such as campaigning against littering, reducing prejudice to racial
minorities, and compliance with anti-speeding campaigns. The theory can also be used to
explain reasons for donating to charity. 

Marketing 
Research and understanding of cognitive dissonance in consumers reveals potential for
developing marketing practices. Existing literature suggests that three main conditions
exist for arousal of dissonance in purchases: the decision involved in the purchase must
be important, such as, involvement of a lot of money or psychological cost and be
personally relevant to the consumer; the consumer has a freedom in selecting among the
alternatives, finally; the decision involvement must be irreversible. 



A study performed by Lindsay Mallikin shows that when consumers experience an
unexpected price encounter they adopt three methods to reduce dissonance. Consumers
may employ the strategy of constant information, they may have a change in attitude, or
they may engage in trivialization. Consumers employ the strategy of constant information
by engaging in bias and search for information that will support their prior beliefs.
Consumers might search for information about other retailers and substitute products
consistent with their states. 

Alternatively, consumers may show change in attitude such as re-evaluate price in relation
to external reference prices or attribute high or low prices with quality. Lastly, trivialization
may occur and the importance of the elements of the dissonant relationship is reduced
and consumer tend to trivialize importance of money, and thus, of shopping around,
saving, and receiving a better deal. 

Cognitive dissonance is also useful to explain and manage post-purchase concerns. If a
consumer feels that an alternate purchase would have been better it is likely he will not
buy the product again. To counter this marketers have to convince the buyer constantly
that the product satisfies their need and thereby help to reduce his cognitive dissonance
and ensure repurchase of the same brand in the future.[  citation needed ] 

At times cognitive resonance is induced rather than resolved to market products. The
Hallmark Cards tag line "When you care enough to send the very best" is an example of a
marketing strategy that creates guilt in the buyer if he or she goes for a less expensive
card. The aggressive marketing ensures that the recipient also is aware that the product
has a premium price. This encourages the consumer to buy the expensive cards on
special occasions.[  citation needed ] 

Social engineering 
Social engineering as applied to security is the exploitation of various social and
psychological weaknesses in individuals and business structures, sometimes for
penetration testing but more often for nefarious purposes, such as espionage against
businesses, agencies, and individuals, typically toward the end of obtaining some illegal
gain, either of useful but restricted or private information or for monetary gain through
such methods as phishing to obtain banking account access, or for purposes of identity
theft, blackmail, and so forth. Exploitation of weaknesses caused by inducing cognitive
dissonance in targets is one of the techniques used by perpetrators. 

Challenges and alternative theories 



 
A lawyer may experience the negative tension of dissonance if they must defend, and call
"innocent", a client that they think is actually guilty. On Aronson's view, however, the
lawyer may feel dissonance specifically because falsely calling the defendant "innocent"
conflicts with the lawyer's own self-concept of being an honest person. 

While cognitive dissonance theory has been utilized in experiments and is generally
(although not entirely) accepted by those in the psychology field, there are alternative
theories that account for human attitudes and behaviors. 

Self-perception theory (Bem) 
Daryl Bem was an early critic of cognitive dissonance theory. He proposed self-perception
theory as a more parsimonious alternative explanation of the experimental results.
According to Bem, people do not think much about their attitudes, let alone whether they
are in conflict. Bem's self -perception theory functions under the notion that people
develop attitudes by observing their own behavior and concluding what attitudes caused
it. This is particularly true when internal cues are weak or ambiguous. Individuals are
considered to be in the same position as an observer; meaning, they must rely on
external cues to infer his/her own inner state. Self perception theory suggest people
induce attitudes without accessing internal cognition and mood states. 

Bem interpreted people in the Festinger and Carlsmith study or the induced-compliance
paradigm as inferring their attitudes from their behavior. Thus, when asked "Did you find
the task interesting?" they decided that they must have found it interesting because that
is what they told someone. Bem suggested that people paid $20 had a salient, external
incentive for their behavior and were likely to perceive the money as their reason for
saying the task was interesting, rather than concluding that they actually found it
interesting. 

In many experimental situations, Bem's theory and Festinger's dissonance theory make
identical predictions, but only dissonance theory predicts the presence of unpleasant
tension or arousal. Lab experiments have verified the presence of arousal in dissonance
situations. This provides support for cognitive dissonance theory and makes it unlikely
that self-perception by itself can account for all the laboratory findings. 

In 1969, Elliot Aronson reformulated the theory by linking it to the self-concept, clarifying
that cognitive dissonance arises from conflicts between cognitions when those conflicts
threaten a person's normally positive self-image. Thus, Aronson reinterpreted the findings
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threaten a person's normally positive self-image. Thus, Aronson reinterpreted the findings

of the original Festinger and Carlsmith study using the induced-compliance paradigm,
stating that the dissonance was between the cognition, "I am an honest person" and the
cognition, "I lied to someone about finding the task interesting." Other psychologists have
argued that maintaining cognitive consistency is a way to protect public self-image, rather
than private self-concept. However, a recent result seems to rule out such an explanation
by showing revaluation of items following a choice even when people have forgotten their
choices. 

Balance theory ("P-O-X" Theory) (Heider) 
Fritz Heider proposed a motivational theory of attitude change that functions on the idea
that humans are driven to establish and maintain psychological balance. This drive is
known as the consistency motive—the urge to maintain one's values and beliefs over
time. According to balance theory there are three things interaction: (1) you (P) (2)
another person (O) (3) an element (X). These are each positioned at one point of a
triangle and share two relations: 

1. Unit relations – things and people that belong together based on similarity,
proximity, fate, etc. 

2. Sentiment relations – evaluations of people and things (liking, disliking) 

As individuals, we seek a balanced state with harmonious relations between the three
positions (3 positive or 2 negative, 1 positive): 

P = you
O = John
X = John's dog 

"I don't like John" 
"John has a dog" 
"I don't like the dog either" 

We also avoid unbalanced states (3 negatives or 2 positive, 1 negative) 

P = you
O = your child
X = picture your child drew 

"I love my child" 
"She drew me this picture" 
"I love this picture" 

Cost-benefit analysis (Dupuit) 
Jules Dupuit claims behaviors and cognitions can be understood from an economic
standpoint such that individuals engaged in the systematic processing and comparison of
the costs and benefits of a decision. This process helps justify and assess the feasibility
of a decision and provides a basis for comparison (determine if the benefits outweigh the
costs and to what extent). Although this analysis works well in economic situations,
humans are inefficient when it comes to comparing costs and benefits. 

Self-discrepancy theory (Higgins) 
E. Tory Higgins proposed that individuals have three selves that they compare themselves
to: 



1. Actual self – representation of the attributes you believe you actually possess
(basic self-concept) 

2. Ideal self – attributes you would ideally like to possess (hopes, aspiration, what
motivates you to change/improve) 

3. Ought self – attributes you believe you should possess (duties, obligations,
responsibilities) 

When these self-guides are contradictory they result in emotional discomfort. Individuals
are motivated to reduce self -discrepancy (the gap between two self-guides). 

Averse consequences vs. inconsistency (Cooper & Fazio) 
During the 1980s, Cooper and Fazio argued that dissonance was caused by aversive
consequences, rather than inconsistency. According to this interpretation, the belief that
lying is wrong and hurtful, not the inconsistency between cognitions, is what makes people
feel bad. Subsequent research, however, found that people experience dissonance even
when they feel they have not done anything wrong. For example, Harmon- Jones and
colleagues showed that people experience dissonance even when the consequences of
their statements are beneficial—as when they convince sexually active students to use
condoms, when they, themselves are not using condoms. 

Free-choice paradigm criticism (Chen et al.) 
Chen and colleagues have criticized the free-choice paradigm and have suggested that
the "Rank, choice, rank" method of studying dissonance is invalid. They argue that
research design relies on the assumption that, if the subject rates options differently in
the second survey, then the subject's attitudes towards the options have therefore
changed. They show that there are other reasons one might get different rankings in the
second survey—perhaps the subjects were largely indifferent between choices. Although
some follow-up studies have found supportive evidence for Chen's concerns, other studies
that have controlled for Chen's concerns have not, instead suggesting that the mere act
of making a choice can indeed change preferences. Nevertheless, this issue remains
under active investigation. 

Neuroscience findings 

 
There is evidence suggesting that the more the anterior cingulate cortex signals conflict,
the more dissonance a person experiences and the more their attitudes may change. 

Using functional magnetic resonance imaging (fMRI), Van Veen and colleagues



Using functional magnetic resonance imaging (fMRI), Van Veen and colleagues

investigated the neural basis of cognitive dissonance in a modified version of the classic
induced compliance paradigm. While in the scanner, participants "argued" that the
uncomfortable MRI environment was nevertheless a pleasant experience. The researchers
replicated the basic induced compliance findings; participants in an experimental group
enjoyed the scanner more than participants in a control group who simply were paid to
make their argument. 

Importantly, responding counter-attitudinally activated the dorsal anterior cingulate
cortex and the anterior insular cortex; furthermore, the degree to which these regions
were activated predicted individual participants' degree of attitude change. Van Veen and
colleagues argue that these findings support the original dissonance theory by Festinger,
and support the "conflict theory" of anterior cingulate functioning. 

Using the free choice paradigm, Sharot and colleagues have shown that after making a
choice, activity in the striatum changes to reflect the new evaluation of the choice object,
increasing if the object was chosen and decreasing if it was rejected. Follow-up studies
have largely confirmed these results. 

Subsequent fMRI studies, also using the free choice paradigm, have examined the
decision-making process in the brain. A 2010 study showed that during decision-making
processes where the participant is trying to reduce dissonance, activity increased in the
right-inferior frontal gyrus, medial fronto-parietal region and ventral striatum, whereas
activity decreased in the anterior insula. Researchers concluded that rationalization
activity may take place quickly (within seconds) without conscious deliberation. In
addition, the researchers stated that the brain may engage emotional responses in the
decision-making process. 

There may be evolutionary forces behind cognitive dissonance reduction. Researchers in a
2007 study examined how preschool children and Capuchin monkeys reacted when
offered the choice between two similar options. The researchers had the two subject
groups choose between two different kinds of stickers and candies. After choosing, the
two groups were offered a new choice between the item not chosen and a similarly
attractive option as the first. In line with cognitive dissonance theory, the children and the
monkeys chose the "novel" option over their originally unchosen option, even though all
had similar values. The researchers concluded that there were possible development and
evolutionary forces behind cognitive dissonance reduction. 

Modeling in neural networks 
Neural network models of cognition have provided the necessary framework to integrate
the empirical research done on cognitive dissonance and attitudes into one model of
explanation of attitude formation and change. 

Various neural network models have been developed to predict how cognitive dissonance
will influence an individual's attitude and behavior. These include: 

Parallel constraint satisfaction processes 
The meta-cognitive model (MCM) of attitudes 
Adaptive connectionist model of cognitive dissonance 
Attitudes as constraint satisfaction model 

See also 
Affective forecasting 



Ambivalence, particularly the reference to The agony of ambivalence and ways to
resolve it,Love–hate relationship, Psychoanalytic concepts of love and hate, and
Splitting (psychology) 
Antiprocess 
Buyer's remorse is a form of post-decision dissonance. 
Choice-supportive bias is a memory bias that makes past choices seem better
than they actually were. 
Cognitive bias 
Cognitive distortion 
Cognitive inertia 
Cultural dissonance is dissonance on a larger scale. 
Double bind is a communicative situation where a person receives different or
contradictory messages. 
Double consciousness is conceiving of one's self both as itself and as society's
image of it. 
Doublethink is a concept present in George Orwell's Nineteen Eighty-Four that
allows a person to hold two contradictory ideas simultaneously and accept both of
them as correct. 
Effort justification is the tendency to attribute a greater (than objective) value to an
outcome which demands a great effort in order to resolve a dissonance. 
Emotional conflict is the presence in the subconscious of different and opposing
emotions concerning the same situation. 
The Great Disappointment of 1844 is an example of cognitive dissonance in a
religious context. 
Illusion-of-truth effect states that a person is more likely to believe a familiar
statement than an unfamiliar one. 
Information overload 
Metanoia (psychology) 
Shame 
Speciesism 
Techniques of neutralization 
Terror management theory 
True-believer syndrome demonstrates carrying a post-cognitive-dissonance belief
regardless of new information. 
Wishful thinking 
Memory conformity 

Further reading 
Cooper, J (2007), Cognitive dissonance: Fifty years of a classic theory , London: Sage
publications, ISBN 978-1-4129-2972-1 , retrieved 6 March 2013 
Gawronski, B., & Strack, F. (Eds.). (2012). Cognitive consistency: A fundamental
principle in social cognition. New York: Guilford Press. 
Harmon- Jones, E., & J. Mills. (Eds.) (1999). Cognitive Dissonance: Progress on a Pivotal
Theory in Social Psychology. Washington, DC: American Psychological Association. 
Matin, I., and Metin, S. (June 2011). The Advances in the History of Cognitive
Dissonance Theory. International Journal of Humanities and Social Science, Vol. 1 No.
6. 
Tavris, C.; Aronson, E. (2007). Mistakes were made (but not by me): Why we justify
foolish beliefs, bad decisions, and hurtful acts. Orlando, FL: Harcourt. ISBN
978-0-15-101098-1. 
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Links to new media resources on cognitive dissonance. 

TEDxTalk by Ash Donaldson on cognitive dissonance and how it affects decision-
making on YouTube 
Song by Brad Wray "Cognitive Dissonance (Dissonant and Justified)" on YouTube 
Dummiez Movie: Cognitive Dissonance Theory on YouTube 

External links 
Cognitive dissonance entry in The Skeptic's Dictionary 
Festinger and Carlsmith's original paper 
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Impression management  

In sociology and social psychology, impression management  is a goal-directed
conscious or unconscious process in which people attempt to influence the perceptions of
other people about a person, object or event; they do so by regulating and controlling
information in social interaction (Piwinger & Ebert 2001, pp. 1–2). It is usually used
synonymously with self-presentation, in which a person tries to influence the perception of
their image. The notion of impression management also refers to practices in professional
communication and public relations, where the term is used to describe the process of
formation of a company's or organization's public image. 

Self-presentation 
While impression management and self-presentation are often used interchangeably,
some authors have argued that they are not the same. In particular, Schlenker (1980)
believed that self-presentation should be used to describe attempts to control ‘self-
relevant’ (pp. 6) images projected in “real or imagined social interactions’. This is
because people may manage impressions of entities other than themselves such as
businesses, cities and other individuals (Leary & Kowalski 1990). Self presentations are
building blocks to interpersonal communications, relations are contingent upon how
people manage their impressions upon other people. 

Motives and strategies 
Self-presentation is expressive. We construct an image of ourselves to claim personal
identity, and present ourselves in a manner that is consistent with that image. If we feel
like this is restricted, we exhibit reactance or are defiant. We try to assert our freedom
against those who would seek to curtail our self-presentation expressiveness. A classic
example is the idea of the "preacher’s daughter", whose suppressed personal identity
and emotions cause an eventual backlash at her family and community. 

People adopt many different impression management strategies. One of them is
ingratiation, where we use flattery or praise to increase our social attractiveness by
highlighting our better characteristics so that others will like us (Schlenker 1980, pp. 169).

Another strategy is intimidation, which is aggressively showing anger to get others to
hear and obey us. 

A strategy that has garnered a great amount of research attention is self-handicapping. In
this case people create 'obstacles' and 'excuses’ (Aronson et al. 2009, pp. 174) for
themselves so that they can avoid self-blame when they do poorly. People who self-
handicap choose to blame their failures on obstacles such as drugs and alcohol rather
than their own lack of ability. Other individuals devise excuses such as shyness, anxiety,
negative mood or physical symptoms as reasons for their failure. 

Concerning the strategies followed to establish a certain impression, the main distinction
is between defensive and assertive strategies. Whereas defensive strategies include
behaviours like avoidance of threatening situations or means of self-handicapping,
assertive strategies refer to more active behaviour like the verbal idealisation of the self,
the use of status symbols or similar practices. 

These strategies play important roles in one's maintenance of self-esteem. One's self-
esteem is affected by his evaluation of his own performance and his perception of how
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esteem is affected by his evaluation of his own performance and his perception of how

others react to his performance. As a result, people actively portray impressions that will
elicit self-esteem enhancing reactions from others. 

Theory 
Impression management (IM) theory states that any individual or organization must
establish and maintain impressions that are congruent with the perceptions they want to
convey to their publics. From both a communications and public relations viewpoint, the
theory of impression management encompasses the vital ways in which one establishes
and communicates this congruence between personal or organizational goals and their
intended actions which create public perception. 

The idea that perception is reality is the basis for this sociological and social psychology
theory,[  citation needed ] which is framed around the presumption that the other’s perceptions
of you or your organization become the reality from which they form ideas and the basis
for intended behaviors. 

Basic factors 
A range of factors that govern impression management can be identified. It can be stated
that impression management becomes necessary whenever there exists a kind of social
situation, whether real or imaginary. Logically, the awareness of being a potential subject
of monitoring is also crucial. Furthermore, the characteristics of a given social situation
are important. Specifically, the surrounding cultural norms determine the appropriateness
of particular nonverbal behaviours. The actions have to be appropriate to the targets, and
within that culture, so that the kind of audience as well as the relation to the audience
influences the way impression management is realized. A person's goals are another
factor governing the ways and strategies of impression management. This refers to the
content of an assertion, which also leads to distinct ways of presentation of aspects of
the self. The degree of self-efficacy describes whether a person is convinced that it is
possible to convey the intended impression. 

A new study finds that, all other things being equal, people are more likely to pay
attention to faces that have been associated with negative gossip than those with neutral
or positive associations. The study contributes to a body of work showing that far from
being objective, our perceptions are shaped by unconscious brain processes that
determine what we "choose" to see or ignore — even before we become aware of it. The
findings also add to the idea that the brain evolved to be particularly sensitive to "bad
guys" or cheaters — fellow humans who undermine social life by deception, theft or other
non-cooperative behavior. 

There are many methods behind self-presentation: including self disclosure (identifying
what makes you "you" to another person), managing appearances(trying to fit in),
ingratiation, aligning actions (making your actions seem appealing or understandable),
and alter-casting (imposing identities on other people). These self-presentation methods
can also be used on the corporate level as impression management. 

Erving Goffman 
Main article: Erving Goffman 

Strategic interpersonal behavior to shape or influence impressions formed by an audience
is not a new field. Plato spoke of the "stage of human life" and Shakespeare crafted the



is not a new field. Plato spoke of the "stage of human life" and Shakespeare crafted the

famous sentence "All the world's a stage, and all the men and women merely players". In
the 20th century, Erving Goffman also followed a dramaturgical analogy in his seminal
book The Presentation of Self in Everyday Life, in which he said, "All the world is not, of
course, a stage, but the crucial ways in which it isn't are not easy to specify." 

Goffman presented impression management dramaturgically, explaining the motivations
behind complex human performances within a social setting based on a play metaphor.
Goffman's work incorporates aspects of a symbolic interactionist perspective,
emphasizing a qualitative analysis of the interactive nature of the communication process.

The actor, shaped by the environment and target audience, sees interaction as a
performance. The objective of the performance is to provide the audience with an
impression consistent with the desired goals of the actor. Thus, impression management
is also highly dependent on the situation. In addition to these goals, individuals differ in
responses from the interactional environment, some may be irresponsive to audience's
reactions while others actively respond to audience reactions in order to elicit positive
results. These differences in response towards the environment and target audience are
called self-monitoring. Another factor in impression management is self-verification, the
act of conforming the audience to the person's self-concept. 

The audience can be real or imaginary. IM style norms, part of the mental programming
received through socialization, are so fundamental that we usually do not notice our
expectations of them. While an actor (speaker) tries to project a desired image, an
audience (listener) might attribute a resonant or discordant image. An example is
provided by situations in which embarrassment occurs and threatens the image of a
participant. 

Social psychology 
The social psychologist, Edward E. Jones, brought the study of impression management to
the field of psychology during the 1960s and extended it to include people’s attempts to
control others' impression of their personal characteristics. His work sparked an
increased attention towards impression management as a fundamental interpersonal
process. 

Self, social identity and social interaction 
The concept of self is important to the theory of impression management as the images
people have of themselves shape and are shaped by social interactions (Schlenker 1980,
pp. 47). Our self-concept develops from social experience early in life. Schlenker (1980)
further suggests that children anticipate the effect of their behaviours will have on others
and how others will evaluate them, they control the impressions they might form on others
and in doing so they control the outcomes they obtain from social interactions. 

Social identity refers to how people are defined and regarded in social interactions
(Schlenker 1980, pp. 69). Individuals use impression management strategies to influence
the social identity they project to others. The identity that people establish influences
their behaviour in front of others, others' treatment of them and the outcomes they
receive. Therefore, in their attempts to influence the impressions others form of
themselves, a person plays an important role in affecting his social outcomes. 

The media 
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The medium of communication influences the actions taken in impression management.
Self-efficacy can differ according to the fact whether the trial to convince somebody is
made through face-to-face-interaction or by means of an e-mail. Communication via
devices like telephone, e-mail or chat is governed by technical restrictions, so that the
way people express personal features etc. can be changed. This often shows how far
people will go. 

Social networking users will employ protective self-presentations for image management.
Users will use subtractive and repudiate strategies to maintain a desired image.
Subtractive strategy is used to untag an undesirable photo on Social Networking Sites. In
addition to un-tagging their name, some users will request the photo to be removed
entirely. Repudiate strategy is used when a friend posts an undesirable comment about
the user. In response to an undesired post, users may add another wall post as an
innocence defense. Michael Stefanone states that “self-esteem maintenance is an
important motivation for strategic self-presentation online.” Outside evaluations of their
physical appearance, competence, and approval from others determines how social
media users respond to pictures and wall posts. Unsuccessful self-presentation online can
lead to rejection and criticism from social groups. 

Significance in empirical research and economy 
Impression management can distort the results of empirical research that relies on
interviews and surveys, a phenomenon commonly referred to as "social desirability bias".
Impression management Theory nevertheless constitutes a field of research on its own.
When it comes to practical questions concerning public relations and the way
organizations should handle their public image, the assumptions provided by impression
management theory can also provide a framework. 

An examination of different impression management strategies acted out by individuals
who were facing criminal trials where the trial outcomes could range from a death
sentence, life in prison or acquittal has been reported in the forensic literature. The Perri
and Lichtenwald article examined female psychopathic killers, whom as a group were
highly motivated to manage the impression that attorneys, judges, mental health
professions and ultimately, a jury had of the murderers and the murder they committed. It
provides legal case illustrations of the murderers combining and/or switching from one
impression management strategy such as ingratiation or supplication to another as they
worked towards their goal of diminishing or eliminating any accountability for the murders
they committed. 

Since the 1990s, researchers in the area of sport and exercise psychology have studied
self-presentation. Concern about how one is perceived has been found to be relevant to
the study of athletic performance. For example, anxiety may be produced when an athlete
is in the presence of spectators. Self-presentational concerns have also been found to be
relevant to exercise. For example, the concerns may elicit motivation to exercise. 

More recent research investigating the effects of impression management on social
behaviour showed that social behaviours (e.g. eating) can serve to convey a desired
impression to others and enhance one’s self-image. Research on eating has shown that
people tend to eat less when they believe that they are being observed by others 

See also 
Calculating Visions: Kennedy, Johnson, and Civil Rights (book) 



Character mask 
Charm offensive 
Dramaturgy (sociology) 
First impression (psychology) 
Ingratiation 
Online identity management 
On the Internet, nobody knows you're a dog 
Personal branding 
Register (sociolinguistics) 
Reputation capital 
Reputation management 
Self-monitoring theory 
Self-verification theory 
Signalling (economics) 
Spin (public relations) 
Superficial charm 
Stigma management 
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Self -perception theory (SPT ) is an account of
attitude formation developed by psychologist
Daryl Bem. It asserts that people develop their
attitudes by observing their own behavior and
concluding what attitudes must have caused it.
The theory is counterintuitive in nature, as the
conventional wisdom is that attitudes determine
behaviors. Furthermore, the theory suggests that
people induce attitudes without accessing internal
cognition and mood states. The person interprets
their own overt behaviors rationally in the same
way they attempt to explain others’ behaviors. 

Bem's original experiment 
In an attempt to decide whether individuals induce
their attitudes as observers without accessing
their internal states, Bem used interpersonal
simulations, in which an “observer-participant” is
given a detailed description of one condition of a
cognitive dissonance experiment. Subjects
listened to a tape of a man enthusiastically
describing a tedious peg-turning task. Some
subjects were told that the man had been paid
$20 for his testimonial and another group was told
that he was paid $1. Those in the latter condition
thought that the man must have enjoyed the task
more than those in the $20 condition. The results
obtained were similar to the original Festinger-
Carlsmith experiment. Because the observers, who
did not have access to the actors’ internal
cognition and mood states, were able to infer the
true attitude of the actors, it is possible that the
actors themselves also arrive at their attitudes by
observing their own behavior. Specifically, Bem
notes how "the attitude statements which
comprise the major dependent variables in
dissonance experiments may be regarded as
interpersonal judgments in which the observer and
the observed happen to be the same individual." 

Further evidence 
There are numerous studies conducted by
psychologists that support the self-perception
theory, demonstrating that emotions do follow
behaviors. For example, it is found that
corresponding emotions (including liking, disliking,
happiness, anger, etc.) were reported following
from their overt behaviors, which had been
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from their overt behaviors, which had been

manipulated by the experimenters. These
behaviors included making different facial
expressions, gazes and postures. In the end of the
experiment, subjects inferred and reported their
affections and attitudes from their practiced
behaviors despite the fact that they were told
previously to act that way. These findings are
consistent with the James-Lange theory of
emotion. 

In 1974, James Laird conducted two experiments
on how changes in facial expression can trigger
changes in emotion. Participants were asked to
contract or relax various facial muscles, causing
them to smile or frown without awareness of the
nature of their expressions. Participants reported
feeling more angry when frowning and happier
when smiling. They also reported that cartoons
viewed while they were smiling were more humorous than cartoons viewed while they
were frowning. Furthermore, participants scored higher on aggression during frown trials
than during smile trials, and scored higher on elation, surgency, and social affection
factors during smile trials than during frown ones. Laird interpreted these results as
"indicating that an individual's expressive behavior mediates the quality of his emotional
experience." In other words, a person’s facial expression can act as a cause of an
emotional state, rather than an effect. Instead of smiling because you feel happy, you can
make yourself feel happy by smiling. 

In 2006, Tiffany Ito and her colleagues conducted two studies to investigate if changes in
facial expression can trigger changes in racial bias. The explicit goal of the studies was to
determine 'whether facial feedback can modulate implicit racial bias as assessed by the
Implicit Association Test (IAT)." Participants were surreptitiously induced to smile through
holding a pencil in their mouth while viewing photographs of unfamiliar black or white
males or performed no somatic configuration while viewing the photographs (Study 1
only). All participants then completed the IAT with no facial manipulation. Results revealed
a spreading attitude effect; people made to smile (unconsciously) at pictures of black
males showed less implicit prejudice than those made to smile at pictures of white males.
Their attitudes change as a result of their behavior. 

Chaiken and Baldwin’s 1981 study on self-perception theory dealt with environmental
attitudes. Each participant was identified as having well or poorly defined prior attitudes
toward being an environmentalist or conservationist. Participants then completed one of
two versions of a questionnaire designed to bring to mind either past pro-ecology
behaviors or past anti-ecology behaviors. For example, questions such as “Have you ever
recycled?” call to mind an individual has recycled, has engaged in environmentalist
behavior. Questions like “Do you always recycle?” on the other hand, bring to mind all the
times an individual did not recycle something, emphasizing a lack of environmentalist
behavior. Afterward, participants’ attitudes toward being an
environmentalist/conservationist were re-measured. Those with strong initial/prior
attitudes toward the environment were not really affected by the salient manipulation.
Those with weak prior attitudes, however, were affected. At the end, those in the pro-
ecology condition (Have you ever recycled?) reported themselves as being much more
pro-environment than those in the anti-ecology condition (Do you always recycle?)..
Bringing to mind certain past behaviors affected what people believed their attitudes to
be. 



Evidence for the self-perception theory has also been seen in real life situations. After
teenagers participated in repeated and sustained volunteering services, their attitudes
were demonstrated to have shifted to be more caring and considerate towards others. 

Recent research 
Research incorporating self-perception theory has continued in recent years, appearing in
conjunction with studies dealing with terrorism, mindwandering, and the inclusion of others
in the self. 

Guadagno and her fellow experimenters did a study in 2010 addressing the recruitment
of new members by terrorist organization via the internet. In addition to looking at how
such an organization might influence its targets to support more extreme ideologies
(primarily through simple requests gradually increasing to larger commitments –an
example of the foot-in-the-door technique), the authors looked at how "the new converts
may form increasingly radical attitudes to be consistent with their increasingly radical
behavior." Self-perception theory, then, has strong ties to social identity and social
influence in this scenario. 

Also in 2010, Clayton Critcher and Thomas Gilovich performed four studies to test a
connection between self-perception theory and mindwandering. Self-perception theory
posits that people determine their attitudes and preferences by interpreting the meaning
of their own behavior. Critcher and Gilovich looked at whether people also rely on the
unobservable behavior that is their mindwandering when making inferences about their
attitudes and preferences. They found that “Having the mind wander to positive events,
to concurrent as opposed to past activities, and to many events rather than just one
tends to be attributed to boredom and therefore leads to perceived dissatisfaction with
an ongoing task.” Participants relied on the content of their wandering minds as a cue to
their attitudes unless an alternative cause for their mindwandering was brought to their
attention. 

Similarly, Goldstein and Cialdini published work related to self-perception theory in 2007.
In an extension of self-perception theory, the authors hypothesized that people
sometimes infer their own attributes or attitudes by "observing the freely chosen actions
of others with whom they feel a sense of merged identity –almost as if they had observed
themselves performing the acts." Participants were made to feel a sense of merged
identity with an actor through a perspective-taking task or feedback indicating
overlapping brainwave patterns. Participants incorporated attributes relevant to the
actor’s behavior into their own self-concepts, leading participants to then change their
own behaviors.. The study addresses the self-expansion model: close relationships can
lead to an inclusion of another person in an individual’s sense of self. 

Applications 
One useful application of the self-perception theory is in changing attitude, both
therapeutically and in terms of persuasion. 

Psychological therapy 
For therapies, self-perception theory holds a different view of psychological problems
from the traditional perspectives. Traditionally, psychological problems come from the
inner part of the clients. However, self-perception theory perspective suggests that
people derive their inner feelings or abilities from their external behaviors. If those



people derive their inner feelings or abilities from their external behaviors. If those

behaviors are maladjusted ones, people will attribute those maladjustments to their poor
adapting abilities and thus suffer from the corresponding psychological problems. Thus,
this concept can be used to treat clients with psychological problems that resulted from
maladjustments by guiding them to first change their behavior and later dealing with the
‘problems’. 

One of the most famous therapies making use of this concept is therapy for ‘Heterosocial
Anxiety'. In this case, the assumption is that an individual perceives that he or she has
poor social skills because he/she has no dates. Experiments showed that males with
heterosocial anxiety perceived less anxiety with females after several sessions of
therapy in which they engaged in a 12-minute, purposefully biased dyadic social
interactions with a separate females. From these apparently successful interactions, the
males inferred that their heterosocial anxiety was reduced. This effect is shown to be
quite long-lasting as the reduction in perceived heterosocial anxiety resulted in a
significantly greater number of dates among subjects 6 months later. 

Marketing and persuasion 
Self-perception theory is also an underlying mechanism for the effectiveness of many
marketing or persuasive techniques. One typical example is the foot-in-the-door
technique, which is a widely used marketing technique for persuading target customers to
buy products. The basic premise of this technique is that, once a person complies with a
small request (e.g. filling in a short questionnaire), he/she will be more likely to comply
with a more substantial request which is related to the original request (e.g. buying the
related product). The idea is that the initial commitment on the small request will change
one’s self-image, therefore giving reasons for agreeing with the subsequent, larger
request. It is because people observe their own behaviors (paying attention to and
complying with the initial request) and the context in which they behave (no obvious
incentive to do so), and thus infer they must have a preference for those products. 

Challenges and criticisms 
Self-perception theory was initially proposed as an alternative to explain the experimental
findings of the cognitive dissonance theory, and there were debates as to whether people
experience attitude changes as an effort to reduce dissonance or as a result of self-
perception processes. Based on the fact that the self-perception theory differs from the
cognitive dissonance theory in that it does not hold that people experience a "negative
drive state" called "dissonance" which they seek to relieve, the following experiment was
carried out to compare the two theories under different conditions. 

An early study on cognitive dissonance theory shows that people indeed experience
arousal when their behavior is inconsistent with their previous attitude. Waterman
designed an experiment in which participants were asked to write an essay arguing
against the position they actually agreed with. Then they were asked immediately to
perform a simple task and a difficult task; their performance in both tasks was assessed.
It was found that they performed better in the simple task and worse in the difficult task,
compared to those who had just written an essay corresponding to their true attitude. As
indicated by social facilitation, enhanced performance in simple tasks and worsened
performance in difficult tasks shows that arousal is produced by people when their
behavior is inconsistent with their attitude. Therefore, the cognitive dissonance theory is
evident in this case. 

Disproof of self-perception theory? 



Debate ensued over whether dissonance or self-perception was the valid mechanism
behind attitude change. The chief difficulty lay in finding an experiment where the two
flexible theories would make distinctly different predictions. Some prominent social
psychologists such as Anthony Greenwald thought it would be impossible to distinguish
between the two theories. 

In 1974, Zanna and Cooper conducted an experiment in which individuals were made to
write a counter-attitudinal essay. They were divided into either a low choice or a high
choice condition. They were also given a placebo; they were told the placebo would
induce either tension, relaxation, or exert no effect. Under low choice, all participants
exhibited no attitude change, which would be predicted by both cognitive dissonance
theory and self-perception theory. Interestingly, under high choice, participants who were
told the placebo would produce tension exhibited no attitude change, and participants
who were told the placebo would produce relaxation demonstrated larger attitude
change. 

These results are not explainable by self-perception theory, as arousal should have
nothing to do with the mechanism underlying attitude change. Cognitive dissonance
theory, however, was readily able to explain these results: if the participants could
attribute their state of unpleasant arousal to the placebo, they wouldn't have to alter
their attitude. 

Thus, for a period of time, it seemed the debate between self-perception theory and
cognitive dissonance had ended. 

Reviving self-perception theory: the truce
experiment 
Fazio, Zanna, and Cooper conducted another experiment in 1977, demonstrating that both
cognitive dissonance and self-perception could co-exist. 

In an experimental design similar to Zanna & Cooper (1974), another variable was
manipulated: whether or not the stance of the counter-attitudinal essay fell in the latitude
of acceptance or the latitude of rejection (see Social judgment theory). It appeared that
when the stance of the essay fell into the latitude of rejection, the results favoured
cognitive dissonance. However, when the essay fell in the latitude of acceptance, the
results favoured self-perception theory. 

Whether cognitive dissonance or self-perception is a more useful theory is a topic of
considerable controversy and a large body of literature. There are some circumstances in
which a certain theory is preferred, but it is traditional to use the terminology of cognitive
dissonance theory by default. The cognitive dissonance theory accounts attitude changes
when people’s behaviors are inconsistent with their original attitudes which are clear and
important to them; while the self-perception theory is used when those original attitudes
are relatively ambiguous and less important. Studies have shown that in contrast to
traditional belief, a large proportion of people’s attitudes are weak and vague. Thus, the
self-perception theory is significant in interpreting one’s own attitudes, such as the
assessment of one’s own personality traits and whether someone would cheat to achieve
a goal. 

According to G. Jademyr and Yojiyfus, the perception of different aspect in the interpreting
theory can be due to many factors, such as circumstances regarding dissonance and
controversy. This can also be because of balance theory as it applies to the attitude
towards accountability and dimensions. 
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Heuristics in judgment and decision-
making 

In psychology, heuristics are simple, efficient rules which people often use to form
judgments and make decisions. They are mental shortcuts that usually involve focusing on
one aspect of a complex problem and ignoring others. These rules work well under most
circumstances, but they can lead to systematic deviations from logic, probability or
rational choice theory.[  citation needed ] The resulting errors are called "cognitive biases" and
many different types have been documented. These have been shown to affect people's
choices in situations like valuing a house or deciding the outcome of a legal case.
Heuristics usually govern automatic, intuitive judgments but can also be used as
deliberate mental strategies when working from limited information. 

Cognitive scientist Herbert A. Simon originally proposed that human judgments are based
on heuristics, taking the concept from the field of computation. In the early 1970s,
psychologists Amos Tversky and Daniel Kahneman demonstrated three heuristics that
underlie a wide range of intuitive judgments. These findings set in motion the Heuristics
and Biases research program, which studies how people make real-world judgments and
the conditions under which those judgments are unreliable. This research challenged the
idea that human beings are rational actors, but provided a theory of information
processing to explain how people make estimates or choices. This research has guided
almost all current theories of decision-making. 

Although a lot of research has focused on how heuristics lead to errors, they can be seen
as rational in an underlying sense. According to this perspective, heuristics are good
enough for most purposes without being too demanding on the brain's resources. Another
theoretical perspective sees heuristics as fully rational in that they are rapid, can be
made without full information and can be as accurate as more complicated procedures.
By understanding the role of heuristics in human psychology, marketers and other
persuaders can influence decisions, such as the prices people pay for goods or the
quantity they buy. 

Types 
In their initial research, Tversky and Kahneman proposed three heuristics—availability;
representativeness; and anchoring and adjustment. Subsequent work has identified many
more. Heuristics that underlie judgment are called "judgment heuristics". Another type,
called "evaluation heuristics", are used to judge the desirability of possible choices. 

Availability 
Main article: Availability heuristic 

In psychology, availability is the ease with which a particular idea can be brought to mind.
When people estimate how likely or how frequent an event is on the basis of its
availability, they are using the availability heuristic. When an infrequent event can be
brought easily and vividly to mind, this heuristic overestimates its likelihood. For example,
people overestimate their likelihood of dying in a dramatic event such as a tornado or
terrorism. Dramatic, violent deaths are usually more highly publicised and therefore have
a higher availability. On the other hand, common but mundane events are hard to bring to
mind, so their likelihoods tend to be underestimated. These include deaths from suicides,
strokes, and diabetes. This heuristic is one of the reasons why people are more easily



strokes, and diabetes. This heuristic is one of the reasons why people are more easily

swayed by a single, vivid story than by a large body of statistical evidence. It may also
play a role in the appeal of lotteries: to someone buying a ticket, the well-publicised,
jubilant winners are more available than the millions of people who have won nothing. 

When people judge whether more English words begin with T or with K, the availability
heuristic gives a quick way to answer the question. Words that begin with T come more
readily to mind, and so subjects give a correct answer without counting out large numbers
of words. However, this heuristic can also produce errors. When people are asked
whether there are more English words with K in the first position or with K in the third
position, they use the same process. It is easy to think of words that begin with K, such as
kangaroo, kitchen, or kept. It is harder to think of words with K as the third letter, such as
lake, or acknowledge, although objectively these are three times more common. This leads
people to the incorrect conclusion that K is more common at the start of words. In
another experiment, subjects heard the names of many celebrities, roughly equal numbers
of whom were male and female. The subjects were then asked whether the list of names
included more men or more women. When the men in the list were more famous, a great
majority of subjects incorrectly thought there were more of them, and vice versa for
women. Tversky and Kahneman's interpretation of these results is that judgments of
proportion are based on availability, which is higher for the names of better-known
people. 

In one experiment that occurred before the 1976 U.S. Presidential election, some
participants were asked to imagine Gerald Ford winning, while others did the same for a
Jimmy Carter victory. Each group subsequently viewed their allocated candidate as
significantly more likely to win. The researchers found a similar effect when students
imagined a good or a bad season for a college football team. The effect of imagination on
subjective likelihood has been replicated by several other researchers. 

A concept's availability can be affected by how recently and how frequently it has been
brought to mind. In one study, subjects were given partial sentences to complete. The
words were selected to activate the concept either of hostility or of kindness: a process
known as priming . They then had to interpret the behavior of a man described in a short,
ambiguous story. Their interpretation was biased towards the emotion they had been
primed with: the more priming, the greater the effect. A greater interval between the initial
task and the judgment decreased the effect. 

Tversky and Kahneman offered the availability heuristic as an explanation for illusory
correlations in which people wrongly judge two events to be associated with each other.
They explained that people judge correlation on the basis of the ease of imagining or
recalling the two events together. 

Representativeness 
Main article: Representativeness heuristic 

The representativeness heuristic is seen when people use categories, for example when
deciding whether or not a person is a criminal. An individual thing has a high
representativeness for a category if it is very similar to a prototype of that category. When
people categorise things on the basis of representativeness, they are using the
representativeness heuristic. "Representative" is here meant in two different senses: the
prototype used for comparison is representative of its category, and representativeness
is also a relation between that prototype and the thing being categorised. While it is
effective for some problems, this heuristic involves attending to the particular
characteristics of the individual, ignoring how common those categories are in the
population (called the base rates). Thus, people can overestimate the likelihood that
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population (called the base rates). Thus, people can overestimate the likelihood that

something has a very rare property, or underestimate the likelihood of a very common
property. This is called the base rate fallacy. Representativeness explains this and several
other ways in which human judgments break the laws of probability. 

The representativeness heuristic is also an explanation of how people judge cause and
effect: when they make these judgements on the basis of similarity, they are also said to
be using the representativeness heuristic. This can lead to a bias, incorrectly finding
causal relationships between things that resemble one another and missing them when
the cause and effect are very different. Examples of this include both the belief that
"emotionally relevant events ought to have emotionally relevant causes", and magical
associative thinking. 

Ignorance of  base rates 

Main article: Base rate fallacy 

A 1973 experiment used a psychological profile of Tom W., a fictional graduate student.
One group of subjects had to rate Tom's similarity to a typical student in each of nine
academic areas (including Law, Engineering and Library Science). Another group had to
rate how likely it is that Tom specialised in each area. If these ratings of likelihood are
governed by probability, then they should resemble the base rates, i.e. the proportion of
students in each of the nine areas (which had been separately estimated by a third
group). If people based their judgments on probability, they would say that Tom is more
likely to study Humanities than Library Science, because there are many more Humanities
students, and the additional information in the profile is vague and unreliable. Instead, the
ratings of likelihood matched the ratings of similarity almost perfectly, both in this study
and a similar one where subjects judged the likelihood of a fictional woman taking
different careers. This suggests that rather than estimating probability using base rates,
subjects had substituted the more accessible attribute of similarity. 

Conjunction fallacy 

Main article: Conjunction fallacy 

When people rely on representativeness, they can fall into an error which breaks a
fundamental law of probability. Tversky and Kahneman gave subjects a short character
sketch of a woman called Linda, describing her as, "31 years old, single, outspoken, and
very bright. She majored in philosophy. As a student, she was deeply concerned with
issues of discrimination and social justice, and also participated in anti-nuclear
demonstrations". People reading this description then ranked the likelihood of different
statements about Linda. Amongst others, these included "Linda is a bank teller", and,
"Linda is a bank teller and is active in the feminist movement". People showed a strong
tendency to rate the latter, more specific statement as more likely, even though a
conjunction of the form "Linda is both X and Y" can never be more probable than the more
general statement "Linda is X". The explanation in terms of heuristics is that the judgment
was distorted because, for the readers, the character sketch was representative of the
sort of person who might be an active feminist but not of someone who works in a bank. A
similar exercise concerned Bill, described as "intelligent but unimaginative". A great
majority of people reading this character sketch rated "Bill is an accountant who plays
jazz for a hobby", as more likely than "Bill plays jazz for a hobby". 

Without success, Tversky and Kahneman used what they described as "a series of
increasingly desperate manipulations" to get their subjects to recognise the logical error.
In one variation, subjects had to choose between a logical explanation of why "Linda is a
bank teller" is more likely, and a deliberately illogical argument which said that "Linda is a
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bank teller" is more likely, and a deliberately illogical argument which said that "Linda is a

feminist bank teller" is more likely "because she resembles an active feminist more than
she resembles a bank teller". Sixty-five percent of subjects found the illogical argument
more convincing. Other researchers also carried out variations of this study, exploring the
possibility that people had misunderstood the question. They did not eliminate the error.
The error disappears when the question is posed in terms of frequencies. Everyone in
these versions of the study recognised that out of 100 people fitting an outline
description, the conjunction statement ("She is X and Y") cannot apply to more people
than the general statement ("She is X"). 

Ignorance of  sample size 

Tversky and Kahneman asked subjects to consider a problem about random variation.
Imagining for simplicity that exactly half of the babies born in a hospital are male, the ratio
will not be exactly half in every time period. On some days, more girls will be born and on
others, more boys. The question was, does the likelihood of deviating from exactly half
depend on whether there are many or few births per day? It is a well-established
consequence of sampling theory that proportions will vary much more day-to-day when
the typical number of births per day is small. However, people's answers to the problem
do not reflect this fact. They typically reply that the number of births in the hospital makes
no difference to the likelihood of more than 60% male babies in one day. The explanation
in terms of the heuristic is that people consider only how representative the figure of 60%
is of the previously given average of 50%. 

Dilution effect 

Richard E. Nisbett and colleagues suggest that representativeness explains the dilution
effect, in which irrelevant information weakens the effect of a stereotype. Subjects in one
study were asked whether "Paul" or "Susan" was more likely to be assertive, given no
other information than their first names. They rated Paul as more assertive, apparently
basing their judgment on a gender stereotype. Another group, told that Paul's and Susan's
mothers each commute to work in a bank, did not show this stereotype effect; they rated
Paul and Susan as equally assertive. The explanation is that the additional information
about Paul and Susan made them less representative of men or women in general, and so
the subjects' expectations about men and women had a weaker effect. 

Misperception of  randomness 

Representativeness explains systematic errors that people make when judging the
probability of random events. For example, in a sequence of coin tosses, each of which
comes up heads (H) or tails (T), people reliably tend to judge a clearly patterned
sequence such as HHHTTT as less likely than a less patterned sequence such as HTHTTH.
These sequences have exactly the same probability, but people tend to see the more
clearly patterned sequences as less representative of randomness, and so less likely to
result from a random process. Tversky and Kahneman argued that this effect underlies
the gambler's fallacy; a tendency to expect outcomes to even out over the short run, like
expecting a roulette wheel to come up black because the last several throws came up
red. They emphasised that even experts in statistics were susceptible to this illusion: in a
1971 survey of professional psychologists, they found that respondents expected
samples to be overly representative of the population they were drawn from. As a result,
the psychologists systematically overestimated the statistical power of their tests, and
underestimated the sample size needed for a meaningful test of their hypotheses. 

Anchoring and adjustment 
Main article: Anchoring 
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Anchoring and adjustment is a heuristic used in many situations where people estimate a
number. According to Tversky and Kahneman's original description, it involves starting
from a readily available number—the "anchor"—and shifting either up or down to reach an
answer that seems plausible. In Tversky and Kahneman's experiments, people did not
shift far enough away from the anchor. Hence the anchor contaminates the estimate, even
if it is clearly irrelevant. In one experiment, subjects watched a number being selected
from a spinning "wheel of fortune". They had to say whether a given quantity was larger or
smaller than that number. For instance, they might be asked, "Is the percentage of African
countries which are members of the United Nations larger or smaller than 65%?" They
then tried to guess the true percentage. Their answers correlated well with the arbitrary
number they had been given. Insufficient adjustment from an anchor is not the only
explanation for this effect. An alternative theory is that people form their estimates on
evidence which is selectively brought to mind by the anchor. 

 
The amount of money people will pay in an auction for a bottle of wine can be influenced
by considering an arbitrary two-digit number. 

The anchoring effect has been demonstrated by a wide variety of experiments both in
laboratories and in the real world. It remains when the subjects are offered money as an
incentive to be accurate, or when they are explicitly told not to base their judgment on
the anchor. The effect is stronger when people have to make their judgments quickly.
Subjects in these experiments lack introspective awareness of the heuristic, denying that
the anchor affected their estimates. 

Even when the anchor value is obviously random or extreme, it can still contaminate
estimates. One experiment asked subjects to estimate the year of Albert Einstein's first



estimates. One experiment asked subjects to estimate the year of Albert Einstein's first

visit to the United States. Anchors of 1215 and 1992 contaminated the answers just as
much as more sensible anchor years. Other experiments asked subjects if the average
temperature in San Francisco is more or less than 558 degrees, or whether there had
been more or fewer than 100,025 top ten albums by The Beatles. These deliberately
absurd anchors still affected estimates of the true numbers. 

Anchoring results in a particularly strong bias when estimates are stated in the form of a
confidence interval. An example is where people predict the value of a stock market index
on a particular day by defining an upper and lower bound so that they are 98% confident
the true value will fall in that range. A reliable finding is that people anchor their upper and
lower bounds too close to their best estimate. This leads to an overconfidence effect.
One much-replicated finding is that when people are 98% certain that a number is in a
particular range, they are wrong about thirty to forty percent of the time. 

Anchoring also causes particular difficulty when many numbers are combined into a
composite judgment. Tversky and Kahneman demonstrated this by asking a group of
people to rapidly estimate the product 8 x 7 x 6 x 5 x 4 x 3 x 2 x 1. Another group had to
estimate the same product in reverse order; 1 x 2 x 3 x 4 x 5 x 6 x 7 x 8. Both groups
underestimated the answer by a wide margin, but the latter group's average estimate
was significantly smaller. The explanation in terms of anchoring is that people multiply the
first few terms of each product and anchor on that figure. A less abstract task is to
estimate the probability that an aircraft will crash, given that there are numerous possible
faults each with a likelihood of one in a million. A common finding from studies of these
tasks is that people anchor on the small component probabilities and so underestimate
the total. A corresponding effect happens when people estimate the probability of
multiple events happening in sequence, such as an accumulator bet in horse racing. For
this kind of judgment, anchoring on the individual probabilities results in an overestimate
of the combined probability. 

Applications 

People's valuation of goods, and the quantities they buy, respond to anchoring effects. In
one experiment, people wrote down the last two digits of their social security numbers.
They were then asked to consider whether they would pay this number of dollars for items
whose value they did not know, such as wine, chocolate, and computer equipment. They
then entered an auction to bid for these items. Those with the highest two-digit numbers
submitted bids that were many times higher than those with the lowest numbers. When a
stack of soup cans in a supermarket was labelled, "Limit 12 per customer", the label
influenced customers to buy more cans. In another experiment, real estate agents
appraised the value of houses on the basis of a tour and extensive documentation.
Different agents were shown different listing prices, and these affected their valuations.
For one house, the appraised value ranged from US$114,204 to $128,754. 

Anchoring and adjustment has also been shown to affect grades given to students. In one
experiment, 48 teachers were given bundles of student essays, each of which had to be
graded and returned. They were also given a fictional list of the students' previous
grades. The mean of these grades affected the grades that teachers awarded for the
essay. 

One study showed that anchoring affected the sentences in a fictional rape trial. The
subjects were trial judges with, on average, more than fifteen years of experience. They
read documents including witness testimony, expert statements, the relevant penal code,
and the final pleas from the prosecution and defence. The two conditions of this
experiment differed in just one respect: the prosecutor demanded a 34-month sentence in
one condition and 12 months in the other; there was an eight-month difference between
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one condition and 12 months in the other; there was an eight-month difference between

the average sentences handed out in these two conditions. In a similar mock trial, the
subjects took the role of jurors in a civil case. They were either asked to award damages
"in the range from $15 million to $50 million" or "in the range from $50 million to $150
million". Although the facts of the case were the same each time, jurors given the higher
range decided on an award that was about three times higher. This happened even
though the subjects were explicitly warned not to treat the requests as evidence. 

Affect heuristic 
Main article: Affect heuristic 

"Affect", in this context, is a feeling such as fear, pleasure or surprise. It is shorter in
duration than a mood, occurring rapidly and involuntarily in response to a stimulus. While
reading the words "lung cancer" might generate an affect of dread, the words "mother's
love" can create an affect of affection and comfort. When people use affect ("gut
responses") to judge benefits or risks, they are using the affect heuristic. The affect
heuristic has been used to explain why messages framed to activate emotions are more
persuasive than those framed in a purely factual way. 

Others 
Control heuristic 
Contagion
heuristic 
Effort heuristic 
Familiarity
heuristic 

Fluency heuristic 
Gaze heuristic 
Hot-hand fallacy 
Naive diversification 
Peak-end rule 
Recognition heuristic 

Scarcity heuristic 
Similarity heuristic 
Simulation
heuristic 
Social proof 

Theories 
There are competing theories of human judgment, which differ on whether the use of
heuristics is irrational. A cognitive laziness approach argues that heuristics are inevitable
shortcuts given the limitations of the human brain. According to the natural assessments
approach, some complex calculations are already done rapidly and automatically by the
brain, and other judgments make use of these processes rather than calculating from
scratch. This has led to a theory called "attribute substitution", which says that people
often handle a complicated question by answering a different, related question, without
being aware that this is what they are doing. A third approach argues that heuristics
perform just as well as more complicated decision-making procedures, but more quickly
and with less information. This perspective emphasises the "fast and frugal" nature of
heuristics. 

Cognitive laziness 
An effort-reduction framework proposed by Anuj K. Shah and Daniel M. Oppenheimer states
that people use a variety of techniques to reduce the effort of making decisions. 

Attribute substitution 
Main article: Attribute substitution 
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A visual example of attribute substitution. This illusion works because the 2D size of parts
of the scene is judged on the basis of 3D (perspective) size, which is rapidly calculated by
the visual system. 

In 2002 Daniel Kahneman and Shane Frederick proposed a process called attribute
substitution which happens without conscious awareness. According to this theory, when
somebody makes a judgment (of a target attribute) which is computationally complex, a
rather more easily calculated heuristic attribute is substituted. In effect, a difficult problem
is dealt with by answering a rather simpler problem, without the person being aware this
is happening. This explains why individuals can be unaware of their own biases, and why
biases persist even when the subject is made aware of them. It also explains why human
judgments often fail to show regression toward the mean. 

This substitution is thought of as taking place in the automatic intuitive judgment system,
rather than the more self-aware reflective system. Hence, when someone tries to answer
a difficult question, they may actually answer a related but different question, without
realizing that a substitution has taken place. 

In 1975, psychologist Stanley Smith Stevens proposed that the strength of a stimulus (e.g.
the brightness of a light, the severity of a crime) is encoded by brain cells in a way that is
independent of modality. Kahneman and Frederick built on this idea, arguing that the
target attribute and heuristic attribute could be very different in nature. 

[P]eople are not accustomed to thinking hard, and are often content to trust a
plausible judgment that comes to mind. 

Daniel Kahneman, American Economic Review 93 (5) December 2003, p. 1450 

Kahneman and Frederick propose three conditions for attribute substitution: 

1. The target attribute is relatively inaccessible.
Substitution is not expected to take place in answering factual questions that can
be retrieved directly from memory ("What is your birthday?") or about current
experience ("Do you feel thirsty now?). 

2. An associated attribute is highly accessible.
This might be because it is evaluated automatically in normal perception or
because it has been primed. For example, someone who has been thinking about
their love life and is then asked how happy they are might substitute how happy
they are with their love life rather than other areas. 



3. The substitution is not detected and corrected by the reflective system.
For example, when asked "A bat and a ball together cost $1.10. The bat costs $1
more than the ball. How much does the ball cost?" many subjects incorrectly
answer $0.10. An explanation in terms of attribute substitution is that, rather than
work out the sum, subjects parse the sum of $1.10 into a large amount and a small
amount, which is easy to do. Whether they feel that is the right answer will depend
on whether they check the calculation with their reflective system. 

Kahneman gives an example where some Americans were offered insurance against their
own death in a terrorist attack while on a trip to Europe, while another group were offered
insurance that would cover death of any kind on the trip. Even though "death of any kind"
includes "death in a terrorist attack", the former group were willing to pay more than the
latter. Kahneman suggests that the attribute of fear is being substituted for a calculation
of the total risks of travel. Fear of terrorism for these subjects was stronger than a
general fear of dying on a foreign trip. 

Fast and frugal 
Gerd Gigerenzer and colleagues have argued that heuristics can be used to make
judgments that are accurate rather than biased. According to them, heuristics are "fast
and frugal" alternatives to more complicated procedures, giving answers that are just as
good. The benefits of heuristic or 'less is more' decision-making strategies have been
observed in a variety of settings, ranging from food consumption, to the stock market to
online dating. 

Consequences 
Efficient decision heuristics 
Warren Thorngate, an emeritus social psychologist, implemented 10 simple decision rules
or heuristics in a simulation program as computer subordinates chose an alternative. He
determined how often each heuristic selected alternatives with highest-through-lowest
expected value in a series of randomly generated decision situations. He found that most
of the simulated heuristics selected alternatives with highest expected value and almost
never selected alternatives with lowest expected value. More information about the
simulation can be found in his "Efficient decision heuristic" article (1980). 

"Beautiful-is-familiar" effect 
Psychologist Benoît Monin reports a series of experiments in which subjects, looking at
photographs of faces, have to judge whether they have seen those faces before. It is
repeatedly found that attractive faces are more likely to be mistakenly labeled as
familiar. Monin interprets this result in terms of attribute substitution. The heuristic
attribute in this case is a "warm glow"; a positive feeling towards someone that might
either be due to their being familiar or being attractive. This interpretation has been
criticised, because not all the variance in familiarity is accounted for by the attractiveness
of the photograph. 

Judgments of morality and fairness 
Legal scholar Cass Sunstein has argued that attribute substitution is pervasive when
people reason about moral, political or legal matters. Given a difficult, novel problem in
these areas, people search for a more familiar, related problem (a "prototypical case")



these areas, people search for a more familiar, related problem (a "prototypical case")

and apply its solution as the solution to the harder problem. According to Sunstein, the
opinions of trusted political or religious authorities can serve as heuristic attributes when
people are asked their own opinions on a matter. Another source of heuristic attributes is
emotion: people's moral opinions on sensitive subjects like sexuality and human cloning
may be driven by reactions such as disgust, rather than by reasoned principles. Sunstein
has been challenged as not providing enough evidence that attribute substitution, rather
than other processes, is at work in these cases. 

See also 
Behavioral economics 
Bounded rationality 
Ecological Rationality 
Cognitive miser 
List of cognitive biases 
List of memory biases 
Low information voter 
Methodology of heuristics 
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Representativeness heuristic 

The representativeness heuristic is used when making judgments about the
probability of an event under uncertainty. It is one of a group of heuristics (simple rules
governing judgment or decision making) proposed by psychologists Amos Tversky and
Daniel Kahneman in the early 1970s. Heuristics are described as “judgmental shortcuts
that generally get us where we need to go – and quickly – but at the cost of occasionally
sending us off course.” Heuristics are useful because they use effort-reduction and
simplification in decision making. 

Tversky and Kahneman defined representativeness as "the degree to which [an event] (i)
is similar in essential characteristics to its parent population, and (ii) reflects the salient
features of the process by which it is generated". When people rely on
representativeness to make judgments, they are likely to judge wrongly because the fact
that something is more representative does not make it more likely. The
representativeness heuristic is simply described as assessing similarity of objects and
organizing them based around the category prototype (e.g. like goes with like and causes
and effects should resemble each other. This heuristic is used because it is an easy
computation. The problem is that people overestimate its ability to accurately predict the
likelihood of an event. Thus it can result in neglect of relevant base rates and other
cognitive biases. 

Determinants of representativeness 
Certain factors of the judgment or decision to be made make the use of the
representativeness heuristic more likely. 

Similarity 
When judging the representativeness of a new stimulus/ event people usually pay
attention to the degree of similarity between the stimulus/ event and a standard/ process.
It is also important that those features be salient. Nilsson, Juslin and Olsson (2008) found
this to be influenced by the exemplar account of memory (concrete examples of a
category are stored in memory) so that new instances were classed as representative if
highly similar to a category as well as if frequently encountered. Several examples of
similarity have been described in the representativeness heuristic literature. Research
has focused on medical beliefs. People often believe that medical symptoms should
resemble their causes or treatments. For example, people have long believed that ulcers
were caused by stress, due to the representativeness heuristic, when in fact bacteria
cause ulcers. In a similar line of thinking, in some alternative medicine beliefs patients
have been encouraged to eat organ meat that corresponds to their medical disorder. Use
of the representativeness heuristic can be seen in even simpler beliefs, such as the belief
that eating fatty foods makes one fat. Even physicians may be swayed by the
representativeness heuristic when judging similarity, in diagnoses, for example. The
researcher found that clinicians use the representativeness heuristic in making diagnoses
by judging how similar patients are to the stereotypical or prototypical patient with that
disorder. 

Randomness 
Irregularity and local representativeness affect judgments of randomness. Things that do
not appear to have any logical sequence are regarded as representative of randomness
and thus more likely to occur. E.g. THTHTH as a series of coin tosses would not be
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and thus more likely to occur. E.g. THTHTH as a series of coin tosses would not be

considered representative of randomly generated coin tosses as it is too well ordered. 

Local representativeness is an assumption wherein people rely on the law of small
numbers, whereby small samples are perceived to represent their population to the same
extent as large samples (Tversky and Kahneman, 1971). A small sample which appears
randomly distributed would reinforce the belief, under the assumption of local
representativeness, that the population is randomly distributed. Conversely, a small
sample with a skewed distribution would weaken this belief. If a coin toss is repeated
several times and the majority of the results consists of 'heads', the assumption of local
representativeness will cause the observer to believe the coin is biased toward 'heads'. 

Tversky and Kahneman's Classic Studies 
Tom W. 
In a study done in 1973, Kahneman and Tversky divided their participants into three
groups: 

“Base-rate group,” which was given the instructions: “Consider all the first-year
graduate students in the U.S. today. Please write down your best guesses about
the percentage of students who are now enrolled in the following nine fields of
specialization.” The nine fields given were business administration, computer
science, engineering, humanities and education, law, library science, medicine,
physical and life sciences, and social science and social work. 

“Similarity group,” who were given a personality sketch. "Tom W. is of high
intelligence, although lacking in true creativity. He has a need for order and clarity,
and for neat and tidy systems in which every detail finds its appropriate place. His
writing is rather dull and mechanical, occasionally enlivened by somewhat corny
puns and by flashes of imagination of the sci-fi type. He has a strong drive for
competence. He seems to feel little sympathy for other people and does not enjoy
interacting with others. Self-centered, he nonetheless has a deep moral sense." The
participants in this group were asked to rank the nine areas listed in part 1 in terms
of how similar Tom W. is to the prototypical graduate student of each area. 

“Prediction group,” who were given the personality sketch described in 2, but were
also given the information “The preceding personality sketch of Tom W. was written
during Tom’s senior year in high school by a psychologist, on the basis of projective
tests. Tom W. is currently a graduate student. Please rank the following nine fields
of graduate specialization in order of the likelihood that Tom W. is now a graduate
student in each of these fields.” 

The judgments of how likelihood were much closer with the judgments of similarity than
with the estimated base rates. The findings supported the authors’ predictions that
people make predictions based on how representative something is (similar), than based
on relative base rate information. For example, more than 95% of the participants said
that Tom would be more likely to study computer science than education or humanities,
when there were much higher base rate estimates for education and humanities than
computer science. 

The taxicab problem 
In another study done by Tversky and Kahneman, subjects were given the following
problem: 



"A cab was involved in a hit and run accident at night. Two cab companies, the Green
and the Blue, operate in the city. 85% of the cabs in the city are Green and 15% are
Blue. 
A witness identified the cab as Blue. The court tested the reliability of the witness
under the same circumstances that existed on the night of the accident and
concluded that the witness correctly identified each one of the two colors 80% of the
time and failed 20% of the time. 
What is the probability that the cab involved in the accident was Blue rather than
Green knowing that this witness identified it as Blue?" 

Most subjects gave probabilities over 50%, and some gave answers over 80%. The
correct answer, found using Bayes' theorem, is lower than these estimates: 

There is a 12% chance (15% times 80%) of the witness correctly identifying a blue
cab. 
There is a 17% chance (85% times 20%) of the witness incorrectly identifying a
green cab as blue. 
There is therefore a 29% chance (12% plus 17%) the witness will identify the cab
as blue. 
This results in a 41% chance (12% divided by 29%) that the cab identified as blue
is actually blue. 



 

Representativeness is cited in the similar effect of the gambler's fallacy, the regression
fallacy and the conjunction fallacy. 

Problems in Using the Representativeness Heuristic 
Base Rate Neglect and Base Rate Fallacy 
The use of the representativeness heuristic will likely lead to violations of Bayes' Theorem.
Bayes' Theorem states: 

 

However, judgments by representativeness only look at the resemblance between the
hypothesis and the data, thus inverse probabilities are equated: 
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As can be seen, the base rate P(H) is ignored in this equation, leading to the base rate
fallacy. A base rate is a phenomenon’s basic rate of incidence. The base rate fallacy
describes how people do not take the base rate of an event into account when solving
probability problems. This was explicitly tested by Dawes, Mirels, Gold and Donahue
(1993) who had people judge both the base rate of people who had a particular
personality trait and the probability that a person who had a given personality trait had
another one. For example, participants were asked how many people out of 100
answered true to the question "I am a conscientious person" and also, given that a person
answered true to this question, how many would answer true to a different personality
question. They found that participants equated inverse probabilities (e.g.,

) even when
it was obvious that they were not the same (the two questions were answered
immediately after each other). 

A medical example is described by Axelsson. Say a doctor performs a test that is 99%
accurate, and you test positive for the disease. However, the incidence of the disease is
1/10,000. Your actual chance of having the disease is 1%, because the population of
healthy people is so much larger than the disease. This statistic often surprises people,
due to the base rate fallacy, as many people do not take the basic incidence into account
when judging probability. Research by Bar-Hillel (1980) suggests that perceived relevancy
of information is vital to base-rate neglect: base rates are only included in judgments if
they seem equally relevant to the other information. 

Some research has explored base rate neglect in children, as there was a lack of
understanding about how these judgment heuristics develop. The authors of one such
study wanted to understand the development of the heuristic, if it differs between social
judgments and other judgments, and whether children use base rates when they are not
using the representativeness heuristic. The authors found that the use of the
representativeness heuristic as a strategy begins early on and is consistent. The authors
also found that children use idiosyncratic strategies to make social judgments initially, and
use base rates more as they get older, but the use of the representativeness heuristic in
the social arena also increase as they get older. The authors found that, among the
children surveyed, base rates were more readily used in judgments about objects than in
social judgments. After that research was conducted, Davidson (1995) was interested in
exploring how the representativeness heuristic and conjunction fallacy in children related
to children’s stereotyping. Consistent with previous research, children based their
responses to problems off of base rates when the problems contained nonstereotypic
information or when the children were older. There was also evidence that children commit
the conjunction fallacy. Finally, as students get older, they used the representativeness
heuristic on stereotyped problems, and so made judgments consistent with stereotypes.
There is evidence that even children use the representativeness heuristic, commit the
conjunction fallacy, and disregard base rates. 

Research suggests that use or neglect of base rates can be influenced by how the
problem is presented, which reminds us that the representativeness heuristic is not a
“general, all purpose heuristic,” but may have many contributing factors. Base rates may
be neglected more often when the information presented is not causal. Base rates are
used less if there is relevant individuating information. Groups have been found to neglect
base rate more than do individuals. Use of base rates differs based on context. Research
on use of base rates have been inconsistent, with some authors suggesting a new model
is necessary. 
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Disjunction fallacy 
In addition to extensionality violation, base-rate neglect, and the conjunction fallacy, the
use of representativeness heuristic may lead to a disjunction fallacy. From probability
theory the disjunction of two events is at least as likely as either of the events individually.
For example, the probability of being either a physics or biology major is at least as likely
as being a physics major, if not more likely. However, when a personality description
(data) seems to be very representative of a physics major (e.g., pocket protector) over a
biology major, people judge that it is more likely for this person to be a physics major
than a natural sciences major (which is a superset of physics). 

Further evidence that the representativeness heuristic may cause the disjunction fallacy
comes from Bar-Hillel and Neter (1986). They found that people judge a person who is
highly representative of being a statistics major (e.g., highly intelligent, does math
competitions) as being more likely to be a statistics major than a social sciences major
(superset of statistics), but they do not think that he is more likely to be a Hebrew
language major than a humanities major (superset of Hebrew language). Thus, only when
the person seems highly representative of a category is that category judged as more
probable than its superordinate category. These incorrect appraisals remained even in
the face of losing real money in bets on probabilities. 

Conjunction Fallacy 
The representativeness heuristic violates one of the fundamental properties of probability:
extensionality. For example, participants were provided with a description of Linda who
resembles a feminist. Then participants were asked to evaluate the probability of her
being a feminist, the probability of her being a bank teller, or the probability of being both
a bank teller and feminist. Probability theory dictates that the probability of being both a
bank teller and feminist (the conjunction of two sets) must be less than or equal to the
probability of being either a feminist or a bank teller. A conjunction cannot be more
probable than one of its constituents. However, participants judged the conjunction (bank
teller and feminist) as being more probable than being a bank teller alone. Some research
suggests that the conjunction error may partially be due to subtle linguistic factors, such
as inexplicit wording or semantic interpretation of “probability.” The authors argue that
both logic and language use may relate to the error, and it should be more fully
investigated. 

Extensionality Violation 
In logic, extensionality requires “two formulas which have the same truth-value under any
truth-assignments to be mutually constitutable salva veritae in a sentence that contains
one of these formulas.” Put simply, objects that have the same external properties are
equal. This principle, applied to decision making, suggests that making a decision in a
problem should not be affected by how the problem is described. For example, varied
descriptions of the same decision problem should not give rise to different decisions, due
to the extensionality principle. If judgments are made on the bases of irrelevant
information as described, that is called an extensionality violation. 

See also 
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External links 
Powerpoint presentation on the representativeness heuristic (with further links to
presentations of classical experiments) 

en.wikipedia.org-_w_index.php-3fded583acc8eb2111fc2541772b2c4d.xhtml
en.wikipedia.org-_w_index.php-76be2559947dfde1d9a66f5422c00bb8.xhtml
en.wikipedia.org-_w_index.php-dbe006e8ad2f5b0d0ac780ce4db2a0aa.xhtml
en.wikipedia.org-_w_index.php-84e31b8f833716e1e2f502ee14805d92.xhtml
http://posbase.uib.no/posbase/Presentasjoner/K_Representativeness.ppt
http://posbase.uib.no/posbase/Presentasjoner/K_Representativeness.ppt


Affect heuristic 

The affect heuristic is a heuristic, a mental shortcut that allows people to make
decisions and solve problems quickly and efficiently, in which current emotion—fear,
pleasure, surprise, etc.—influences decisions. In other words, it is a type of heuristic in
which emotional response, or "affect" in psychological terms, plays a lead role. It is a
subconscious process that shortens the decision-making process and allows people to
function without having to complete an extensive search for information. It is shorter in
duration than a mood, occurring rapidly and involuntarily in response to a stimulus.
Reading the words "lung cancer" usually generates an affect of dread, while reading the
words "mother's love" usually generates a feeling of affection and comfort. The affect
heuristic is typically used while judging the risks and benefits of something, depending on
the positive or negative feelings that people associate with a stimulus. It is the equivalent
of "going with your gut". If their feelings towards an activity are positive, then people are
more likely to judge the risks as low and the benefits high. On the other hand, if their
feelings towards an activity are negative, they are more likely to perceive the risks as
high and benefits low. 

Concept 
The theory of affect heuristic is that a human being's affect can influence how they make
decisions. Research has shown that risk and benefits are negatively correlated in
people’s minds. This was found after researchers found that the inverse relationship
between perceived risk and perceived benefit of an activity was linked to the strength of
positive or negative affect associated with the activity as measured by rating the activity
on bipolar scales (e.g. good/bad). This implies that people base their judgements of an
activity or a technology not only on what they think about it, but also on how they feel
about it. The affect heuristic gained early attention in 1980 when Robert B. Zajonc argued
that affective reactions to stimuli are often the first reaction which occur automatically
and subsequently influencing the way in which we process and judge information. The
affect heuristic received more recent attention when it was used to explain the
unexpected negative correlation between benefit and risk perception. Finucane, Alhakami,
Slovic and Johnson theorized in 2000 that a good feeling towards a situation (i.e., positive
affect) would lead to a lower risk perception and a higher benefit perception, even when
this is logically not warranted for that situation. This implies that a strong emotional
response to a word or other stimulus might alter a person's judgment. He or she might
make different decisions based on the same set of facts and might thus make an illogical
decision. Overall, the affect heuristic is of influence in nearly every decision-making arena. 

Theoretical accounts of affect 
An alternative thought to the “gut feeling” response is Antonio Damasio's somatic marker
hypothesis. It is the opinion that thought is made largely from images which include
perceptual and symbolic representations. These images then become “marked” by
positive or negative feelings linked directly or indirectly to somatic states. When a
negative somatic marker is linked to an image of a future outcome, it sounds an alarm in
the brain. When a positive marker is linked to an image, it becomes a signal of incentive.
He hypothesized that somatic markers increase the accuracy of the decision process and
the absence of these markers, mostly seen in people with certain types brain damage,
degrades the ability to make good decisions. This hypothesis arose when observing
patients with damage to their prefrontal cortex who had severe impairments in personal
and social decision making despite their other abilities. 

en.wikipedia.org-_w_index.php-12ebc869b2900780338b622dee3909fe.xhtml
en.wikipedia.org-_w_index.php-12ebc869b2900780338b622dee3909fe.xhtml


Thought and feeling 
It has been argued by researchers that people use affect heuristics because as a first
response to an issue, they rely on spontaneous affective reactions which make it more
efficient than having to research and analyze external information. Slovic, Finucane, Peters
and MacGregor (2005) contrast two modes of thinking: the analytic system and the
experiential system. The analytic system, also referred to as the rational system, is
thought that is considered to be slow and requires effort; it requires consciousness,
probabilities, logical reasoning, and substantial evidence. The experiential system is the
exact opposite. It is intuitive and mostly automatic which makes it more convenient for
people because it does not require effort or consciousness. It relies on images,
metaphors, and narratives which is then used to estimate the probability of a hazard. This
is due to the experience of affect, in other words, a “gut feeling.” Affective reactions that
accompany judgements are not necessarily voluntary, but is an automatic response.
Zajonc states that “one might be able to control the expression of emotion, but not the
experience of it itself.” However, he also clarifies that feelings are not free of thought and
that thoughts are not free of feeling. The experiential system also takes past experiences
into account. In other words, if a person has already experienced a certain issue, they are
more likely to take more precautions towards the issue. 

Experimental findings 
Many studies have been done to further look into affect heuristics and many have found
that these heuristics shape our attitudes and opinions towards our decisions, especially
risk perception. These studies demonstrate how affect is an important characteristic of
the decision making process in many different domains and aspects as well as how it can
lead to a strong conditioner of preference. As demonstrated below, affect is independent
of cognition which indicate that there are conditions where affect does not require
cognition. 

Subliminal affective response 
The cause of affect does not necessarily have to be consciously perceived. In a study
conducted by Winkielman, Zajonc and Schwarz (1997), they demonstrated the speed at
which an affective reaction can influence judgements. To do this they used a subliminal
priming paradigm where participants were "primed" through exposure to either a smiling
face, a frowning face, or a neutral polygon presented at about 1⁄250 of a second. This was
considered an amount of time where the nature of the stimuli could not be recalled.
Participants were then exposed to an ideograph (e.g. a Chinese character) for two
seconds and asked to rate the ideograph on a scale of liking. Researchers found that
participants preferred the ideograph preceded with a smiling face as opposed to those
preceded by a frowning face or neutral polygon despite the fact that the smiling face was
only shown for 1⁄250 of a second. 

The same experiment demonstrated the persistence of initial affect. During a second
session, participations were primed with the same characters, but these characters were
preceded by a different face that they were not previously exposed to (e.g. those
previously exposed to the smiling face were now exposed to the neutral polygon).
Participants continued to show preference for the characters based on the first
association, even though the second exposure was preceded by a different affective
stimulus. In other words, the second priming was ineffective because the effects of the
first priming still remained. If the participant liked a character following exposure to a
smiling face, they would continue to like the character even when it was preceded by a



smiling face, they would continue to like the character even when it was preceded by a

frowning face during the second exposure. (The experimental outcome was statistically
significant and adjusted for variables such as non-affective preference for certain
characters). 

Insensitivity to numbers 
Sometimes affective responses to certain stimuli are a result of a lack of sensitivity to
other factors, for example, numbers. Slovic and Peters (2006) did a study on
psychophysical numbing, the inability to discriminate change in a physical stimulus as the
magnitude of the stimulus increases, and found that students more strongly supported an
airport-safety measure that was expected to save a high percentage of 150 lives at risk
as opposed to a measure that was expected to save 150 lives. This is thought to have
occurred because although saving 150 lives is good, it is somewhat harder to
comprehend and thus the decision comes from the positive feeling associated with the
higher percentage. 

The influence of time 
Research has been conducted in the influence that time plays in decision making. In two
experiments by Finucane, Alhakami, Slovic and Johnson (2000), studied the affect heuristic
under time pressure and the influence that providing risk and benefit information has on
the affect heuristic. Researchers compared individuals under no time pressure and those
with time pressure. They predicted that individuals under time pressure would rely more
heavily on their affect in order to be more efficient in their responses whereas those
under no time pressure would use more logic in their decision making. To do this,
university students were randomly assigned to one of the two conditions (time pressure
or no time pressure) and one of the two counterbalancing orders (risk judgements
followed by benefit judgements or vice versa). They were then given a task in which they
had to make judgements about the risk or benefit of certain activities and technologies.
As they predicted, individuals in the time-pressure condition took less time to make risk
judgements than did individuals in the no time pressure condition. In their second
experiment, students again had to make judgements about certain activities, but this time
were given additional information about the risk and benefits. Information was framed as
being high risk, low risk, high benefit or low benefit. Researchers found that this additional
information did in fact influence their judgements. 

Two similar studies were conducted by Wilson and Arvai in 2006, in which they also looked
at the affect heuristic affects high and low risk options. These experiments examine the
affect heuristic and the “evaluability hypothesis”, the joint evaluation when options are
evaluated in a side-by-side comparison and separate evaluation where options are
evaluated on their own. They take this concept and discuss how it relates to the affect
heuristic by specifically looking at making traits of an option more or less meaningful in
terms of the context of choice, more specifically, affect. To examine this relationship more
closely, they conducted two experiments where participants received quantitative
information about the nature of risks and were placed in one of two groups: affect-poor
combined with high risks and affect-rich combined with low risks. In their first study, they
looked how the influence of affect on evaluability in joint evaluations as compared to
separate evaluations. To this, participants were asked to make choices about the affect-
rich problem of crime and the affect-poor problem of deer overpopulation. Participants
were asked to rate how they perceived crime and deer overpopulation by rating on a
scale from "very good" to "very bad." They found that participants ignored the
quantitative information and focused on the affect characteristics. 

Fear appeals 



Health campaigns often use “fear appeals” to grab the attention of their audience. Fear
appeals are a type of advertising that specifically uses methods of creating anxiety in the
consumer which results in the consumer wanting to cure this fear by purchasing the
product. In a study by Averbeck, Jones, and Robertson (2011), researchers look at how
prior knowledge influences one’s response to fear appeals. Surveys were distributed
which manipulated prior knowledge as low or high and two different topics: sleep
deprivation or spinal meningitis. Various scale were used to test how prior knowledge
affects certain health-related issues. Researchers found that individuals who had prior
knowledge in a certain subject exhibited less fear and were least likely to fall prey to the
affect heuristic as opposed to individuals that did not have prior knowledge who exhibited
more fear and were more likely to fall prey. 

Climate change 
Research has shown that Americans are aware of climate change, but do not consider it
to be a serious problem due to the lack of an affective response. Many people report as
not having experienced the consequences of climate change or that it is a long-term
consequence that will not happen in the near future. Therefore it is considered to be of
lower priority and not much is done as a solution to global climate change. 

Risk communication 
Research on the affect heuristic had its origin in risk perception. Communicating risk is
meant to improve the correspondence between the magnitude of the risk of an issue and
the magnitude to which people respond to that risk. Affect, specifically negative affect, is
an important method for increasing perceived risk considering its influences on perceived
risk and thus has been utilized as essential for communicating risk to the public. 

Raising risk awareness is thought to be increased when risk information is presented in
the form of frequences (e.g. “Within 40 years there is a 33% probability of flood”) or
probabilities (e.g. “Each year there is a 1% probability of flood). This method is thought to
evoke an affective response which then increases the availability of risk which results in
greater perceived risk. This demonstrates how the way in which information is presented
influences the way in which people interpret the information, more specifically, potential
risks. 

Cancer 

Researchers have looked at the affective and experiential modes of thinking in terms of
cancer prevention. Research has shown that affect plays a significant role in whether
people choose to get screened for certain types of cancer. Current research is now
looking into how to communicate the risks and benefits of cancer prevention and
treatment options. So far research has shown that the way in which information is framed
does play a role in the way in which the information is interpreted. Research has also
shown that treatment options may not have significant meaning to patients unless it has
an affective connection. It is for this reason that researchers are looking into using
affective coding such as icon arrays to make numerical information easier to understand
and process. 

Smiling 
Research has been done on how smiling can cause affective responses and thus influence
our opinions of others. An experiment by LaFrance and Hecht (1995) investigated the
whether a smiling target would elicit more leniency than those that do not. Participants



whether a smiling target would elicit more leniency than those that do not. Participants

judged a case of potential academic misconduct and were asked to rate a list of
subjects. Materials included photos of a female target either showing a neutral
expression, felt smile, false smile, or miserable smile. Researchers found that the student
pictured as smiling received less punishment than did the student who did not smile
despite the fact that the smiling student was not seen as less guilty. They did not find a
significant difference between the different smiles. Smiling students were also rated as
more trustworthy, honest, genuine, good, obedient, sincere, and admirable compared to
the student that did not smile. 

Memory load 
Researchers have studied how one's memory load increases one's chances of using the
affect heuristic. In a study by Stiv and Fedorikhin (1999), participants were asked to either
memorize a two-digit number (low cognitive demand) or a seven-digit number (high
cognitive demand). Participants were then asked to enter another room where they would
report their number. On the way there, they were asked for their preference for two
snacks: chocolate cake (more favorable affect, less favorable cognition) or fruit salad
(less favorable affect, more favorable cognition). Researchers predicted that participants
given the seven-digits to remember (high cognitive load) would reduce their deliberation
process due to having to remember a large amount of information. This would increase
the chances of these participants choosing the cake over the fruit salad due to it being
the more affectively favorable option. This hypothesis proved true with participants
choosing the chocolate cake 63% of the time when given a high cognitive load and only
41% when given a low cognitive load. 

Lasting effects 
Another common situation involving affect heuristic is where a strong, emotional first
impression can inform a decision, even if subsequent evidence weight cognitively against
the original decision made. In a study by Sherman, Kim and Zajonc (1998), they
investigated how long the induced effects of an affective response could last. Participants
were asked to study Chinese characters and their English meanings. Half of the meanings
were positive (e.g. beauty) and the other half negative (e.g. disease). Participants were
then testing on these meanings which was then followed by a task in which they were
given pair of characters and asked to choose which character they preferred.
Researchers found that participants preferred the character with a positive meaning. 

In the same experiment, participants were given a new task where the characters were
presented with a neutral meaning (e.g. linen) and participants were told that these were
the true meanings of the character. The testing procedure was the same and despite
exposing participants with the new meanings, their preferences in characters remained
the same. Characters that were paired with positive meanings continued to be preferred. 

Disadvantages 
While heuristics can be helpful in many situations, it can also lead to biases which can
result in poor decision-making habits. Like other heuristics, it can provide efficient and
adaptive responses, but relying on affect can also cause decisions to be misleading. 

Smoking 
Studies have looked at how the affect influences smoking behavior. Smokers tend to act
experientially in the sense that they give little conscious thought to the risks before they



experientially in the sense that they give little conscious thought to the risks before they

start. It is usually as a result of affective responses in the moment that occur when seeing
others partake in the behavior. Epstein (1995) found that there has been quite a bit of
manipulation of consumers when it comes to packaging and marketing products. This is
especially the case with tobacco companies. Research has shown that cigarette
advertisements were designed to increase the positive affect associated with smoking
and decrease the perceptions of risk. Therefore, seeing this advertisement could lead
people astray to start smoking because of its induced appeal. In a study by Slovic et al.
(2005), he released a survey to smokers in which he asked “If you had it to do all over
again, would you start smoking?” and more than 85% of adult smokers and about 80% of
young smokers (between the ages of 14-22) answered “No.” He found that most
smokers, especially those that start at a younger age, do not take the time and think
about how their future selves will perceive the risks associated with smoking. Essentially,
smokers give little conscious thought to smoking before they start and it is usually after
they have started smoking and have become addicted that they learn new information
about health risk. 

Further reading 
Slovic, Paul; Melissa Finucane, Ellen Peters, Donald G. MacGregor (2002). "The Affect
Heuristic". In Thomas Gilovich, Dale Griffin, Daniel Kahneman. Heuristics and Biases:
The Psychology of Intuitive Judgment. Cambridge University Press. pp. 397–420.
ISBN 0-521-79679-2. 

Shefrin, Hersh (2002). Behavioral Corporate Finance: Decisions that create value.
McGraw-Hill. pp. 2, 10, 164, 40–42, 60–61, 69. ISBN 978-0-07-284865-6. 



Two-factor theory of emotion 

The two-factor theory of  emotion, or Schachter–Singer theory, states that
emotion is based on two factors: physiological arousal and cognitive label. The theory
was created by researchers Stanley Schachter and Jerome E. Singer. According to the
theory when an emotion is felt, a physiological arousal occurs and the person uses the
immediate environment to search for emotional cues to label the physiological arousal.
This can sometimes cause misinterpretations of emotions based on the body’s
physiological state. When the brain does not know why it feels an emotion it relies on
external stimuli for clues on how to label the emotion. 

Empirical support 
Stanley Schachter and Jerome E. Singer (1962) performed a study that tested how people
use cues in their environment to explain physiological changes. Their hypotheses were: 

If a person experiences a state of arousal for which they have no immediate
explanation, they will label this state and describe their feelings in terms of the
cognitions available to them at the time. 
If a person experiences a state of arousal for which they have an appropriate
explanation (e.g. ‘I feel this way because I have just received an injection of
adrenalin’), then they will be unlikely to label their feelings in terms of the
alternative cognitions available. 
If a person is put in a situation, which in the past could have made them feel an
emotion, they will react emotionally or experience emotions only if they are in a
state of physiological arousal. 

Participants were told they were being injected with a new drug called "Suproxin" to test
their eyesight. The participants were actually injected with adrenaline (which causes
respiration, an increase in blood pressure and heart rate) or a placebo. There were four
conditions that participants were randomly placed in: adrenaline informed, adrenaline
ignorant, adrenaline misinformed and a control group. The adrenaline informed group was
told they may feel side effects including that their hands would start to shake, their heart
will start to pound, and their face may get warm and flushed. This condition was expected
to use cues to explain their physiological change. In the adrenaline ignorant group, the
experimenters did not explain to the subjects what symptoms they might feel. This group
was expected to use cues to explain their physiological change. The adrenaline
misinformed group was told that they would probably feel their feet go numb, and have an
itching sensation over parts of their body, and a slight headache. This group was
expected to use cues around them for their physiological change. The control group was
injected with a placebo and was given no side effects to expect. This group was used as
a control because they were not experiencing a physiological change and have no
emotion of label. After the injection a confederate, who was either acting euphoric or
angry, interacted with the students. The experimenters watched through a one way mirror
and rated the participants' state on a three category scale. The participants were then
given a questionnaire and their heart rate was checked. 

The researchers found that the impact of the confederate was different for the
participants in the different conditions. From high to low euphoria their ranking was as
follows: adrenaline misinformed, adrenaline ignorant, placebo, adrenaline informed. In the
anger condition the ranking was: adrenaline ignorant, placebo, adrenaline informed. Both
results show that those participants who had no explanation of why their body felt as it
did, were more susceptible to the confederate. These findings are considered to support



did, were more susceptible to the confederate. These findings are considered to support

the researchers' hypotheses. 

Misattribution of arousal 
The misattribution of arousal study tested the two-factor theory of emotion. This theory
has helped support Schachter & Singer’s concept of the two-factor theory. Psychologists
Donald G. Dutton and Arthur P. Aron wanted to use a natural setting that would induce
physiological arousal. In this experiment, they had male participants walk across two
different styles of bridges. One bridge was a very scary (arousing) suspension bridge,
which was very narrow and suspended above a deep ravine. The second bridge was much
safer and more stable than the first. 

At the end of each bridge an attractive female experimenter met the participants. She
gave the participants a survey to fill out and a number to call if they had any other further
questions. The idea of this study was to find which group of males were more likely to call
the female experimenter. The results found that the men who walked across the scary
bridge were most likely to call the woman, asking for a date. This was most likely due to
the arousal they felt from walking across the scary bridge. They had misattributed their
arousal from the bridge towards the woman, making her seem more attractive. Strangely,
when asking the males why they called the woman they all had reasons for why they
called her. Some said it was because of her attractive face, body, and eyes. Yet, none of
the participants attributed their feelings to the bridge causing arousal, therefore causing
the experimenter to become more attractive. 

Schachter & Wheeler 
In the Schachter & Wheeler (1962) study the subjects were injected with epinephrine,
chlorpromazine, or a placebo. Chlorpromazine is similar form of a tranquilizer. None of the
subjects had any information about the injection. After receiving the injection, the subjects
watched a short comical movie. While watching the movie, the subjects were monitored
for signs of humor. After the movie was watched, the subjects rated how funny the movie
was and if they enjoyed. The results concluded that the epinephrine subjects
demonstrated the most signs of humor. The placebo subjects demonstrated fewer
reactions of humor but more than the chlorpromazine subjects. 

Criticisms 
Criticism of the theory has come from attempted replications of the Schachter and Singer
(1962) study. Marshall and Zimbardo (1979, and Marshall 1976) tried to replicate the
Schachter and Singer’s euphoria conditions. Just as Schachter and Singer did, the subjects
were injected with epinephrine or a placebo, except the administrator told the subjects
that they will be experiencing non-arousal symptoms. Then the subjects were put into four
different conditions: subjects injected epinephrine and were exposed to a neutral
confederate, another in which they received the placebo and were told to expect arousal
symptoms, and two conditions in which the dosage of epinephrine was determined by
body weight rather than being fixed. The results found that euphoria confederate had little
impact on the subjects. Also, that the euphoric confederate didn’t produce any more
euphoria than the neutral confederate did. Concluding that the subjects who were injected
with epinephrine were not more susceptible to emotional manipulations than the non-
aroused placebo subjects.[  citation needed ] 

Maslach (1979) designed a study to try to replicate and extend on the Schachter and
Singer study. Instead of being injected with epinephrine, the administrators used hypnotic
suggestions for the source of arousal. Either the subjects were hypnotized or were used



suggestions for the source of arousal. Either the subjects were hypnotized or were used

as a control (same as the placebo effect in the Schachter and Singer study). Subjects
that were hypnotized were given a suggestion to become aroused at the presentation of
a cue and were instructed not to remember the source of this arousal. Right after the
subjects had been hypnotized, a confederate began acting either in a euphoric or angry
condition. Later on in the study the subjects were exposed to two more euphoric
confederates. One confederate was to keep aware the source of the arousal, while the
other confederates told the subjects to expect different arousal symptoms. The results
found that all the subjects both on self-reports and on observation found that unexplained
arousal causes negative conditions. Subjects still showed angry emotions regardless of
the euphoric confederate. Maslach concluded that when there is a lack of explanation for
an arousal it will cause a negative emotion, which will evoke either anger or fear.
However, Maslach did mention a limitation that there might have been more negative
emotion self-reported because there are more terms referring to negative emotions than
to positive ones. 

There are also criticisms of the two-factor theory that come from a theoretical standpoint.
One of these criticisms is that the Schachter-Singer Theory centers primarily on the
autonomic nervous system and provides no account of the emotional process within the
central nervous system aside from signaling the role of cognitive factors. This is important
considering the heavy implication of certain brain centers in mitigating emotional
experience (e.g., fear and the amygdala). 

See also 
Cannon–Bard theory 
James–Lange theory 
Misattribution of arousal 
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Somatic marker hypothesis 

The somatic marker hypothesis (SMH) proposes a mechanism by which emotional
processes can guide (or bias) behavior, particularly decision-making. This hypothesis has
been formulated by Antonio Damasio. 

Hypothesis 

 
Somatic markers are probably stored in the ventromedial prefrontal cortex; pictured. 

When individuals make decisions, they must assess the incentive value of the choices
available to them, using cognitive and emotional processes. When the individuals face
complex and conflicting choices, they may be unable to decide using only cognitive
processes, which may become overloaded. 

In these cases (and others), somatic markers can help decide. Somatic markers are
associations between reinforcing stimuli that induce an associated physiological affective
state. Within the brain, somatic markers are thought to be processed in the ventromedial
prefrontal cortex (VMPFC; a subsection of the orbitomedial PFC, OMPFC). These somatic
marker associations can recur during decision-making and bias our cognitive processing.
When we have to make complex and uncertain decisions, the somatic markers created by
the relevant stimuli are summed to produce a net somatic state. This overall state directs
(or biases) our decision of how to act. This influence on our decision-making process may
occur covertly (unconsciously), via the brainstem and ventral striatum, or overtly
(consciously), engaging higher cortical cognitive processing. Damasio proposes that
somatic markers direct attention towards more advantageous options, simplifying the
decision process. 



The amygdala and VMPFC are essential components of this hypothesized mechanism and
therefore damage to either structure will disrupt their proposed action in mediating the
development and action of somatic markers. A major source of supporting evidence for
this theory is provided by experiments using the Iowa gambling task. 

Research background 
In economic theory, there is a tendency to model human decision-making as being devoid
of emotions, involving only logical reasoning based on cost-benefit calculations. Such
theories assume that individuals have the time, knowledge and information processing
power to make optimal decisions. In contrast to this idealization, the somatic marker
hypothesis proposes that emotions play a critical role in the ability to make fast, rational
decisions in complex and uncertain situations. 

Patients with frontal lobe damage (e.g., Phineas Gage) provided the first evidence that
the frontal lobes were associated with decision-making and social conduct. Frontal lobe
damage, particularly to the VMPFC, results in impaired abilities to organize and plan
behavior, learn from previous mistakes, and behave in a socially appropriate manner.
Patients with damage to the VMPFC develop severe impairments in both personal and
social decision-making that can result in choosing unsuitable friends, partners, and
activities. In fact, these patients appear to lack concern for other individuals, which
resembles a mild form of sociopathy. Surprisingly, patients with VMPFC damage have
normal intellect in terms of working memory, attention, and language comprehension and
expression. 

VMPFC patients also have difficulty expressing and experiencing appropriate emotions.
This led Antonio Damasio to hypothesize that decision-making deficits following VMPFC
damage result from the inability to use emotions to help guide future behavior based on
past experiences. This damage prevents rapid emotional signaling to bias behaviors
toward appropriate responses to simplify the process. Consequently, VMPFC damage
forces those afflicted to rely on slow and laborious cost-benefit analyses for every given
choice situation, which degrades accuracy and response-time. 

Working mechanism 
Emotions, as defined by Damasio, are changes in both body and brain states in response
to different stimuli. Physiological changes (e.g., muscle tone, heart rate, endocrine release,
posture, facial expression, etc.) occur in the body and are relayed to the brain where they
are transformed into an emotion that tells the individual something about the stimulus
that they have encountered. Over time, emotions and their corresponding bodily
change(s) become associated with particular situations and their past outcomes. 

When making decisions, these physiological signals (or ‘somatic markers’) and their
evoked emotion are consciously or unconsciously associated with their past outcomes
and bias decision-making towards certain behaviors while avoiding others. For instance,
when a somatic marker associated with a positive outcome is perceived, the person may
feel happy and thereby motivates to pursue that behavior. When a somatic marker
associated with the negative outcome is perceived, the person may feel sad, which
feeling acts as an internal alarm to warn the individual to avoid a course of action. These
situation-specific somatic states based on, and reinforced by, past experiences help to
guide behavior in favor of more advantageous choices and therefore are adaptive. 

According to the SMH, two distinct pathways reactivate somatic marker responses. In the
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first pathway, emotion can be evoked by the changes in the body that are projected to
the brain—called the “body loop”. For instance, encountering a feared object like a snake
may initiate the fight-or-flight response and cause fear. In the second pathway, cognitive
representations of the emotions can be activated in the brain without being directly
elicited by a physiological response—called the “as-if body loop”. For instance, imagining
an encounter with a snake would initiate a similar flight-or-fight response “as-if” you were
in that particular situation (albeit perhaps a much weaker one). In other words, the brain
can anticipate expected bodily changes, which allows the individual to respond faster to
external stimuli without waiting for an event to actually occur. 

Evolutionary evidence 
To support his claims about the evolution of the human race, Charles Darwin wrote The
Expression of Emotions in Man and Animals in which he noted the similarities between
emotional facial expressions between humans and other animals. In this book, Darwin
argues that human emotion-evoked expressions, like furrowing of the eyebrows and
tears, are similar to animal facial expressions and is evidence of our evolutionary origins.
Today, the existence of emotion in animals is controversial, but current research suggests
that intelligent, social animals (e.g., primates, dolphins, parrots) do experience primary
emotions like fear, joy, anger, and disgust. In particular, our closest living relatives, the
great apes, are prime candidates for having the most developed capabilities for
emotions, empathy, and theories of mind. 

Within an evolutionary framework, emotions in humans and animals can be defined as
coordinated cognitive and physiological responses that enable an individual to respond
effectively to environmental opportunities and communicate with others. For example,
anger is not simply a specific facial expression or neural activation, rather it is a set of
coordinated responses that help an individual express dissatisfaction and perhaps
restore relations. Emotions are adaptive because they are efficient responses that help
organisms reproduce, protect offspring, maintain cooperative alliances, and avoid
physical dangers. Emotions and their influence on motivation and certain physiological
responses, prepare individuals for actions that are in their best interest. In humans, for
example, anger is associated with enhanced blood flow to the hands for fighting an
enemy, whereas fear causes less blood flow to the periphery to help escape an attack
without too much blood loss. 

Yet humans have a much larger array of finely tuned emotions compared to animals, even
the great apes. It has been hypothesized that concurrent selection for greater social
cohesion and organizational flexibility in early hominids may have been the impetus for
increasing the human emotional repertoire. The elaboration of human emotions may have
aided social bonds if genetic relatedness was low within a social group. Consequently, the
increase in the spectrum of human emotions could also be used to tag dimensions within
their environment with emotional value that could be used in the future to guide difficult
decisions that had not yet been encountered by animals— such as the abstract and
complex issues surrounding morals and social rules. 

According to the Social brain hypothesis the demand for the ability to solve complex social
problems initiated the evolutionary trend for increases in brain size observed among
humans and other primates. This increase is mostly due to an increase in prefrontal
cortex volume. The evolution of the human prefrontal cortex allows humans to think and
process information in more abstract ways. By tagging particular stimuli with an emotion
associated with a bodily change, it helps to speed up the process of decision-making
when it is encountered by eliminating unsuitable choices and ensuring only advantageous
options are considered and fully processed. This is most important in the social domain
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since social environments are complex, unpredictable and more responsive to one’s own
behavior than the physical environment. Since social interactions are complex, evaluating
the appropriate behavioral response in these situations requires greater brain processing
capacity involving multiple brain structures. Given that there is a large amount of
information that needs to be processed in a short amount of time, it is advantageous to
have a “fast-track decision-making” mechanism (i.e., somatic markers), that can respond
rapidly in the most advantageous fashion. In essence, the SMH provides neurobiological
evidence of what has often been referred to as “hunches” or “gut-feelings”. 

The SMH is supported by human lesion studies suggesting that predictions of future
outcomes or consequences that are near in time require processing in the more posterior
portion of the ventromedial (VM) cortices and representations of outcomes or
consequences not in the immediate future are processed in the anterior portion of the VM
cortices. Patients with damage to only the anterior VM cortices, are more likely to engage
in behaviors that negatively impact personal relationships in the distant future. However,
they will never engage in actions that would lead to immediate harm to themselves or
others. This brain organization pattern appears to be rooted in evolution. The functional
evolution of the prefrontal cortex involves increases in the ability to represent events that
may occur in the future. The ability for humans to think about future consequences of their
actions coincides with the development of the more anterior portions of the VM cortices.
This is also supported by human neuroimaging studies demonstrating that tasks involving
moral or ethical decisions evoke increased activity in the most anterior sections of the VM
cortex. Finally, comparative studies in neuroanatomy demonstrate that advancements in
the size and connectivity seen in human brains primarily relates to the evolutionarily
younger anterior portions of the frontal lobes as opposed to the more ‘ancient’ posterior
areas. Consequently, Damasio suggests that the ability of humans to cope with such
degrees of abstract thinking quickly and efficiently coincides with both the development
of the anterior regions of the VM cortex and the use of somatic markers to guide human
behavior. 

Experiments 
In a quest to produce a simple neuropsychological tool that would adequately assess the
obvious deficits in emotional processing, decision-making, and social skills of OMPFC
lesioned individuals Bechara et al. 1994 created the Iowa gambling task. Their aim was to
produce "[a] task which simulates in real time, personal real-life decision-making relative
to the way it factors uncertainty of premises and outcomes, as well as reward and
punishment" (p. 8). The task measures a form of learning that has been defined as
emotion-based learning. Studies using the gambling task have found deficits in various
neurological (e.g. amygdala and OMPFC) and psychiatric populations (e.g. schizophrenia,
mania, drug abusers), providing support for the SMH. 

Iowa Gambling Task 
The human brain has evolved over time to best benefit oneself in any decision-making
circumstance. It is important to understand that “natural selection shapes not only the
physical characteristics of organisms, but also their behavioral and cognitive traits”. 

The Iowa Gambling Task is the most common experimental paradigm used to test
decision-making processes under various contexts and is frequently used in experiments
exploring the Somatic Marker Hypothesis. The Iowa Gambling Task is a computerized task
in which participants are presented with four decks of cards from which they repeatedly
choose. Each deck contains various amounts of rewards of either $50 or $100, and
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occasional losses that are greater in the decks with higher rewards. The penalty cards
are periodically located in the deck so the participant will not know when they will arise
and the participants are told to pick cards that will maximize their winnings. The most
profitable strategy is to only choose cards from the small reward/penalty decks because
although the reward is smaller, the penalty is proportionally much smaller than in the
higher reward/penalty deck. Over the course of a session, this deck will yield a
significantly higher net profit compared to the alternative deck. Most healthy control
participants adopt the beneficial low reward/penalty deck strategy during the duration of
the task. Participants with brain damage however, are unable to determine the better
deck to choose from, and continue to choose from the high reward/penalty deck despite
this action causing a clear lower net profit than the other deck. This experiment has been
used to analyze the impairments suffered by people with damage to the ventromedial
prefrontal cortex, which has been known to affect neural signaling of prospective rewards
or punishments. Since the Iowa Gambling Task measures participants’ quickness in
“developing anticipatory emotional responses to guide advantageous choices,” it is
helpful in testing the Somatic Marker Hypothesis since it studies how anticipatory signals
affect decision-making. The study of human behavior in respect to evolutionary
psychology demonstrates “that much, if not all, of our behavior can be explained by
appeal to internal psychological mechanisms”. The Iowa Gambling Task and the Somatic
Marker Hypothesis relate to this theory by revealing that emotions may have evolved
during the course of human evolution to help people make better decisions. Therefore, the
brain has been trained to make immediate decisions that will benefit the decision-maker.
Evolutionary theory and the Somatic Marker Hypothesis suggest that human emotions
have evolved to send signals to the brain which will help someone make quick decisions
that will benefit them. The Iowa Gambling Task upholds this evolutionary theory by
demonstrating that lesions to the ventromedial prefrontal cortex act as a blockade to the
emotional decision-making signals that have evolved in helping humans make quick and
beneficial decisions. As suggested by Comsides and Tooby, “Mechanisms involved in
hierarchically ranking goals or calibrating other kinds of motivational and reward systems
should be emotion-dependent”. 

Although the Iowa Gambling Task is a well-known experimental measure used to explore
how emotions may have evolved in humans to guide decision-making, there are “real-life”
factors that can be added to the Iowa Gambling Task to test differences in participants’
results. One such study found that people who were given more time to complete the
Iowa Gambling Task had better results compared to people that had less time In a more
recent study aimed to determine the effects of perceived time constraints, the
experimental group was told that they would likely not be able to finish the task in the
time allotted, whereas the control group was informed they had a sufficient amount of
time to finish. As expected, the participants who were informed they had an insufficient
amount of time to complete the task performed more poorly than the participants who
were told they had ample time to finish it. The results of this test can be correlated to the
real world in which professionals are told they have an adequate amount of time to
complete a project are less likely to make mistakes. Thus, recent studies suggest that the
Iowa Gambling Task does not appropriately mimic “real-life” decision-making tasks
because other factors, such as time, play into one’s success in the task instead of merely
the health of the ventromedial prefontal cortex. However, human neuroimaging studies
support the validity of the Iowa Gambling Task and show a clear link to “real-life” decision-
making situations. Li and colleagues (2010) used functional magnetic resonance imaging
(fMRI) to analyze the brain during the Iowa Gambling Task. This imaging reveals brain
activity during the Iowa Gambling Task and indicates which parts of the brain are being
used during decision-making processes. The results suggest that the brain regions that
were activated during the Iowa Gambling Task were consistent with the ones
hypothesized to trigger decision-making by somatic markers (i.e. brain regions involved in
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emotional processing). This adds validity to the Iowa Gambling task in conjunction with the
Somatic Marker Hypothesis and suggests emotional processing is causing these regions
to be activated as well as regions associated with decision-making. 

Application To Risky Sexual Behavior 
Emotional decision-making can greatly affect aspects of people’s daily lives, such as their
sex drive. Sensation is connected to the brain and likely stimulates precarious sexual
behavior by making the riskier sexual behaviors more exhilarating and pleasurable. The
risky sexual behavior evaluated in a study by Wardle and colleagues was continued
sexual activity in individuals who are already infected with HIV and are substance
dependent. The Somatic Marker Hypothesis proposes that the Iowa Gambling Task may
distinguish HIV+ and substance dependent people who have emotional influenced risks,
from those who have risks caused by other, unrelated factors. The Somatic Marker
Hypothesis was tested in a circumstance when extraneous factors become present, such
as a lethal sexually transmitted disease and substance abuse. Wardle and colleagues
performed a study utilizing the Iowa Gambling Task in which they drew together 190 HIV+
participants in the Chicago area who all had a history of drug dependency or abuse.
Among the factors that were held constant in all participants were: education, race, and
brain related items such as no history of neurological disorders or head injury. It was
hypothesized that the Iowa Gambling Task would reveal that HIV+ substance dependent
people, who are at increased risk for impairment and emotional suffering, are “motivated
by negative emotion in their sexual risks”. The results of the study supported the
hypothesis that with the better performers on the Iowa Gambling Task there was a clear
connection between distress and risk relatedness. The greater the distress, the greater
risk these people would take in regards to sexual acts. However, the poor performers on
the Iowa Gambling Task did not show a significant link between distress and sexual risk.
These findings suggest that people with intact decision-making abilities can attenuate
their risk-seeking behavior by decreasing their emotional distress. This conclusion is
inconsistent with the Somatic Marker Hypothesis that posits that people with
“dysfunctional decision-making circuitry as reflected by poor Iowa Gambling Task
performance and emotional distress has little influence on their decision-making
capacity”. Instead of concluding that the Iowa Gambling Task is not fully accurate in
demonstrating how we have psychologically evolved, it can be determined that sexual
risk is a complex neurocognitive process, and emotional variables do not have as much
weight in this aspect as in others actions by humans. Additionally, the entirety of human
evolutionary psychology evolved without the implications of modern day drugs such as
cocaine and other similar substances that have only been presently used and distributed
for the past several hundred years. Therefore, it is highly likely that the new initiation of
drugs and also diseases (which have always been present through evolution) act as a
similar blockade as a lesion to the ventromedial prefrontal cortex, which affects neural
signaling. Though many “Theories about innate human predispositions are extremely
difficult to verify” the Somatic Marker Hypothesis has clear evidence leading to its validity
as tested in the Iowa Gambling Task. 

Drug Addiction 
Despite being aware of the medical, social and legal problems associated with consuming
illegal substances, substance dependent individuals (SDI) incessantly take part in
activities that ultimately lead to addiction and dependency. This myopia for the future is
characteristic of drug abusers and can be applied to somatic markers. The Somatic
Marker Hypothesis attributes SDI difficulty in making advantageous decisions to a defect
in an emotional mechanism, which indicates the future consequences of an action and
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helps select the best response. This emotional mechanism is a special feeling that
emerges in bioregulatory processes, and can be produced in the body or in brain areas.
When a negative somatic marker (like fear) is juxtaposed to a particular future outcome,
it functions like a warning, signaling us to refrain from an action. Positive somatic markers
act as an added incentive to behave in a particular way. Through this process, somatic
markers help control human tendency to discount the future since long term costs
associated with a negative somatic marker have the potential to deter an individual away
from making a decision. 

According to the SMH, there should be a connection between abnormalities in expressing
emotions and experiencing feelings, and severe impairments in decision-making. Much of
the evidence for this comes from the Iowa Gambling Task (IGT), which provides testing of
human decision processes in regard to immediate rewards and delayed punishments,
risks, and uncertainty of outcomes. The results from the IGT studies support the notion
that impaired decision-making in substance dependent individuals is associated with
varying reactions to rewarding and punishing events. For example, it was apparent which
packs of cards had the greatest risk for loss, but individuals continued to choose from the
high-risk, high-reward packs. Thus the prospect of immediate high reward clearly
outweighed the negative long term consequences for SDI. Damasio (1994) suggests that
somatic markers provide a covert, non-conscious estimate of which cards are good and
bad based on the rewards and punishments received. Prior to any conscious cognitive
process of selection, initial sorting occurs and then the individual is guided in a theory
about the gambling game more efficiently. Somatic markers, put more simply, appear to
be a fast mechanism for reasoning that allows individuals to make satisfactory decisions
without the necessary time to go through a lengthy analysis. They are advantageous, and
thus adaptive. 

One of the more frequently used models, the International Affective Picture System (IAPS),
consists of a large set of images categorized according to their normative values in three
dimensions: valence, arousal, and control. Using this model, Gerra et al. (2003) analyzed
the neuroendocrine responses of both substance dependent individuals and healthy
individuals in order to induce pleasant and unpleasant emotions. The results showed that
in response to unpleasant images, SDI showed decreased activity in several
neuroendocrine markers, including norepinephrine, cortisol, and adrenocorticotropic
hormone levels. SDI showed a more level response pattern to both pleasant and
unpleasant images, suggesting that they may have a diminished emotional response to
natural reinforcers other than drugs. 

Consistent with this evidence, a neuroimaging study conducted on drug craving by
Garavan et al. (2000) demonstrates that drug related stimuli have the ability to activate
brain regions involved in emotional evaluation and reward processing. This study exposed
two groups, one including experienced cocaine users (N=17) and the other including non-
users (N=14), to three separate films: individuals smoking crack cocaine, outdoor nature
scenes, and explicit sexual content. Meanwhile, all patients underwent functional magnetic
resonance imaging, which monitored thirteen regions of the brain. Three regions of the
brain, the anterior cingulated, right inferior parietal lobule, and the caudate/lateral dorsal
nucleus, displayed significantly greater activation during the cocaine film than during the
sex film in the cocaine users, suggesting that cocaine cues activate similar parts of the
brain as natural stimuli in cocaine users. Additionally, cocaine users exhibited a lower
response than the non-users to the sex film, suggesting that drug-users demonstrate a
lower emotional response to natural reinforcers other than drugs. Although the somatic
states linked with natural reinforcers may not be strong enough to influence decisions in
substance dependent individuals, these studies demonstrate how strong somatic states
associated with drug abuse have the potential to dominate decisions regarding drug use.
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Modern day drugs like cocaine were not popular throughout human evolution, and so it
seems obvious that natural responses are affected by habitual cocaine use. 

Criticism 
Some researchers believe that the use of somatic markers (i.e., afferent feedback) would
be a very inefficient method of influencing behavior. Damasio's notion of the as-if
experience dependent feedback route, whereby bodily responses are re-represented
utilizing the somatosensory cortex (postcentral gyrus), also proposes an inefficient
method of affecting explicit behavior. Rolls (1999) stated that; "it would be very inefficient
and noisy to place in the execution route a peripheral response, and transducers to
attempt to measure that peripheral response, itself a notoriously difficult procedure"
(p. 73). Reinforcement association located in the orbitofrontal cortex and amygdala,
where the incentive value of stimuli is decoded, is sufficient to elicit emotion-based
learning and to affect behavior via, for example, the orbitofrontal-striatal pathway. This
process can occur via implicit or explicit processes. 

The Somatic Marker Hypothesis represents an intriguing model of how feedback from the
body may contribute to both advantageous and disadvantageous decision-making in
situations of complexity and uncertainty. Much of this support comes from data taken from
the Iowa Gambling Task. While the Iowa Gambling Task has proven to be an ecologically
valid measure of decision-making impairment, there exist three assumptions that need to
hold true. First, the claim that it assesses implicit learning as the reward/punishment
design is inconsistent with data showing accurate knowledge of the task possibilities and
that mechanisms such as working-memory appear to have a strong influence. Second, the
claim that this knowledge occurs through preventive marker signals is not supported by
competing explanations of the psychophysiology generated profile. Lastly, the claim that
the impairment is due to a ‘myopia for the future’ is undermined by more plausible
psychological mechanisms explaining deficits on the tasks such as reversal learning, risk-
taking, and working-memory deficits. There may also be more variability in control
performance than previously thought, thus complicating the interpretation of the findings.
Furthermore, although the Somatic Marker Hypothesis has accurately identified many of
the brain regions involved in decision-making, emotion, and body-state representation, it
has failed to clearly demonstrate how these processes interact at a psychological and
evolutionary level. There are many experiments that could be implemented to further test
the Somatic Marker Hypothesis. One way would be to develop variants of the Iowa
Gambling Task that control some of the methodological issues and interpretation
ambiguities generated. It may be a good idea to include removing the reversal learning
confound, which would make the task more difficult to consciously comprehend.
Additionally, causal tests of the Somatic Marker Hypothesis could be practiced more
insistently in a greater range of populations with altered peripheral feedback, like on
patients with facial paralysis. In conclusion, the Somatic Marker Hypothesis needs to be
tested in more experiments. Until a wider range of empirical approaches are employed in
order to test the Somatic Marker Hypothesis, it appears that the framework is simply an
intriguing idea that is in need of some better supporting evidence. Despite these issues,
the Somatic Marker Hypothesis and the Iowa Gambling Task reestablish the notion that
emotion has the potential to be a benefit as well as a problem during the decision-making
process in humans. 
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Introspection illusion 

 
The surface appearance of an iceberg is often used to illustrate the human conscious and
unconscious mind; the visible portions are easily noticed, and yet their shape depends on
the much larger portions that are out of view. 

The introspection illusion is a cognitive bias in which people wrongly think they have
direct insight into the origins of their mental states, while treating others' introspections
as unreliable. In certain situations, this illusion leads people to make confident but false
explanations of their own behavior (called "causal theories") or inaccurate predictions of
their future mental states. 

The illusion has been examined in psychological experiments, and suggested as a basis
for biases in how people compare themselves to others. These experiments have been
interpreted as suggesting that, rather than offering direct access to the processes
underlying mental states, introspection is a process of construction and inference, much
as people indirectly infer others' mental states from their behavior. 

When people mistake unreliable introspection for genuine self-knowledge, the result can
be an illusion of superiority over other people, for example when each person thinks they
are less biased and less conformist than the rest of the group. Even when experimental
subjects are provided with reports of other subjects' introspections, in as detailed a form
as possible, they still rate those other introspections as unreliable while treating their own
as reliable. Although the hypothesis of an introspection illusion informs some psychological
research, the existing evidence is arguably inadequate to decide how reliable
introspection is in normal circumstances. Correction for the bias may be possible through
education about the bias and its unconscious nature. 

Components 
The phrase "introspection illusion" was coined by Emily Pronin. Pronin describes the illusion
as having four components: 

1. People give a strong weighting to introspective evidence when assessing
themselves. 

2. They do not give such a strong weight when assessing others. 
3. People disregard their own behavior when assessing themselves (but not others). 
4. Own introspections are more highly weighted than others. It is not just that people

lack access to each other's introspections: they regard only their own as reliable. 

en.wikipedia.org-_w_index.php-b07650fa30d13c87c9fba58d34198c56.xhtml


Unreliability of introspection 
[I]ntrospection does not provide a direct pipeline to nonconscious mental processes.
Instead, it is best thought of as a process whereby people use the contents of
consciousness to construct a personal narrative that may or may not correspond to
their nonconscious states. 

Timothy D. Wilson and Elizabeth W. Dunn (2004) 

A 1977 paper by psychologists Richard Nisbett and Timothy D. Wilson challenged the
directness and reliability of introspection, thereby becoming one of the most cited papers
in the science of consciousness. Nisbett and Wilson reported on experiments in which
subjects verbally explained why they had a particular preference, or how they arrived at a
particular idea. On the basis of these studies and existing attribution research, they
concluded that reports on mental processes are confabulated. They wrote that subjects
had, "little or no introspective access to higher order cognitive processes". They
distinguished between mental contents (such as feelings) and mental processes, arguing
that while introspection gives us access to contents, processes remain hidden. 

 
Research continues to find that humans evolved only limited abilities to introspect 

Although some other experimental work followed from the Nisbett and Wilson paper,
difficulties with testing the hypothesis of introspective access meant that research on the
topic generally stagnated. A ten-year-anniversary review of the paper raised several
objections, questioning the idea of "process" they had used and arguing that unambiguous
tests of introspective access are hard to achieve. 

Updating the theory in 2002, Wilson admitted that the 1977 claims had been too far-
reaching. He instead relied on the theory that the adaptive unconscious does much of the
moment-to-moment work of perception and behavior. When people are asked to report
on their mental processes, they cannot access this unconscious activity. However, rather
than acknowledge their lack of insight, they confabulate a plausible explanation, and
"seem" to be "unaware of their unawareness". 

The idea that people can be mistaken about their inner functioning is one applied by
eliminative materialists. These philosophers suggest that some concepts, including "belief"
or "pain" will turn out to be quite different from what is commonly expected as science
advances. 

The faulty guesses that people make to try and explain their thought processes have
been called "causal theories". The causal theories provided after an action will often
serve only to justify the person's behaviour in order to relieve cognitive dissonance. That
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serve only to justify the person's behaviour in order to relieve cognitive dissonance. That

is, a person may not have noticed the real reasons for their behavior, even when trying to
provide explanations. The result is an explanation that mostly just makes themselves feel
better. An example might be a man who discriminates against homosexuals because he is
embarrassed that he himself is attracted to other men. He may not admit this to himself,
instead claiming his prejudice is because he believes that homosexuality is unnatural. 

A study conducted by philosopher Eric Schwitzgebel and psychologist Russell T. Hurlburt
was set up to measure the extent of introspective accuracy by gathering introspective
reports from a single individual who was given the pseudonym "Melanie". Melanie was
given a beeper which sounded at random moments, and when it did she had to note what
she was currently feeling and thinking. After analyzing the reports the authors had mixed
views about the results, the correct interpretation of Melanie's claims and her
introspective accuracy. Even after long discussion the two authors disagreed with each
other in the closing remarks, Schwitzgebel being pessimistic and Hurlburt optimistic about
the reliability of introspection. 

Factors in accuracy 
Nisbett and Wilson conjectured about several factors that they found to contribute to the
accuracy of introspective self-reports on cognition. 

Availability Stimuli that are highly salient (either due to recency or being very
memorable) are more likely to be recalled and considered for the cause of a
response. 
Plausibility Whether a person finds a stimulus to be a sufficiently likely cause for an
effect determines the influence it has on his or her reporting of the stimulus. 
Removal in time The greater the distance in time since the occurrence of an event,
the less available and more difficult to accurately recall it is. 
Mechanics of judgment People do not recognize the influence that judgment factors
(e.g., position effects) have on them, leading to inaccuracies in self-reporting. 
Context Focusing on the context of an object distracts from evaluation of that
object and can lead people to falsely believe that their thoughts about the object
are represented by the context. 
Nonevents The absence of an occurrence is naturally less salient and available than
an occurrence itself, leading nonevents to have little influence on reports. 
Nonverbal behavior While people receive a large amount of information about
others via nonverbal cues, the verbal nature of relaying information and the
difficulty of translating nonverbal behavior into verbal form lead to a lower
reporting frequency of this behavior. 
Discrepancy between the magnitudes of cause and effect Because it seems natural
to assume that a certain size cause will lead to a similarly-sized effect, connections
between causes and effects of different magnitudes are not often drawn. 

Unawareness of error 
Several hypotheses to explain people’s unawareness of their inaccuracies in introspection
were provided by Nisbett and Wilson: 

Confusion between content and process People are usually unable to access the
exact process by which they arrived at a conclusion, but can recall an intermediate
step prior to the result. However, this step is still content in nature, not a process.
The confusion of these discrete forms leads people to believe that they are able to
understand their judgment processes. (Nisbett and Wilson have been criticized for
failing to provide a clear definition of the differences between mental content and
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failing to provide a clear definition of the differences between mental content and

mental processes.) 
Knowledge of prior idiosyncratic reactions to a stimulus An individual’s belief that he
or she reacts in an abnormal manner to a stimulus, which would be unpredictable
from the standpoint of an outside observer, seems to support true introspective
ability. However, these perceived covariations may actually by false, and truly
abnormal covariations are rare. 
Differences in causal theories between subcultures The inherent differences between
discrete subcultures necessitates that they have some differing causal theories for
any one stimulus. Thus, an outsider would not have the same ability to discern a
true cause as would an insider, again making it seem to the introspector that he or
she has the capacity to understand the judgment process better than can another. 
Attentional and intentional knowledge An individual may consciously know that he or
she was not paying attention to a certain stimulus or did not have a certain intent.
Again, as insight that an outside observer does not have, this seems indicative of
true introspective ability. However, the authors note that such knowledge can
actually mislead the individual in the case that it is not as influential as he or she
may think. 
Inadequate feedback By nature, introspection is difficult to be disconfirmed in
everyday life, where there are no tests of it and others tend not to question one’s
introspections. Moreover, when a person’s causal theory of reasoning is seemingly
disconfirmed, it is easy for him or her to produce alternative reasons for why the
evidence is actually not disconfirmatory at all. 
Motivational reasons Considering one’s own ability to understand his or her
reasoning as being equivalent to an outsider’s is intimidating and a threat to the
ego and sense of control. Thus, people do not like to entertain the idea, instead
maintaining the belief that they can accurately introspect. 

Choice blindness 
Inspired by the Nisbett and Wilson paper, Petter Johansson and colleagues investigated
subjects' insight into their own preferences using a new technique. Subjects saw two
photographs of people and were asked which they found more attractive. They were
given a closer look at their "chosen" photograph and asked to verbally explain their
choice. However, in some trials, the experimenter had slipped them the other photograph
rather than the one they had chosen, using sleight of hand. A majority of subjects failed to
notice that the picture they were looking at did not match the one they had chosen just
seconds before. Many subjects confabulated explanations of their preference. For
example, a man might say "I preferred this one because I prefer blondes" when he had in
fact pointed to the dark-haired woman, but had been handed a blonde. These must have
been confabulated because they explain a choice that was never made. 

The large proportion of subjects who were taken in by the deception contrasts with the
84% who, in post-test interviews, said that hypothetically they would have detected a
switch if it had been made in front of them. The researchers coined the phrase "choice
blindness" for this failure to detect a mismatch. 

A follow-up experiment involved shoppers in a supermarket tasting two different kinds of
jam, then verbally explaining their choice while taking further spoonfuls from the "chosen"
pot. The pots were rigged so that when explaining their choice, the subjects were tasting
the jam they had previously rejected. A similar experiment was also done with tea.
Another variation involved subjects choosing between two objects displayed on
PowerPoint slides, then explaining their choice when the description of what they chose
has been altered. 
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Research by Paul Eastwick and Eli Finkel at Northwestern University also undermined the
idea that subjects have direct introspective awareness of what attracts them to other
people. These researchers examined male and female subjects' reports of what they
found attractive. Men typically reported that physical attractiveness was crucial while
women identified earning potential as most important. These subjective reports did not
predict their actual choices in a speed dating context, or their dating behavior in a one-
month follow-up. 

Consistent with choice blindness, Henkel and Mather found that people are easily
convinced by false reminders that they chose different options than they actually chose
and that they show greater choice-supportive bias in memory for whichever option they
believe they chose. 

Criticisms 
It is not clear, however, the extent to which these findings apply to real-life experience
when we have more time to reflect or use actual faces (as opposed to gray-scale
photos). As Prof. Kaszniak points out: "although a priori theories are an important
component of people's causal explanations, they are not the sole influence, as originally
hypothesized by Nisbett & Wilson. Actors also have privileged information access that
includes some degree of introspective access to pertinent causal stimuli and thought
processes, as well as better access (than observers) to stimulus-response covariation
data about their own behavior". 

Attitude change 
Studies that ask participants to introspect upon their reasoning (for liking, choosing, or
believing something, etc.) tend to see a subsequent decrease in correspondence
between attitude and behavior in the participants. For example, in a study by Wilson et al.
participants rated their interest in puzzles that they had been given. Prior to the ratings,
one group had been instructed to contemplate and write down their reasons for liking or
disliking the puzzles, while the control group was given no such task. The amount of time
participants spent playing with each puzzle was then recorded. The correlation between
the puzzle ratings and time spent playing with each was much smaller for the
introspection group than the control group. 

A subsequent study was performed to show the generalizability of these results to more
“realistic” circumstances. In this study, participants were all involved in a steady romantic
relationship. All were asked to rate how well-adjusted their relationship was. One group
was asked to list all of the reasons behind their feelings for their partner, while the control
group did not do so. Six months later, the experimenters followed up with participants to
check if they were still in the same relationship. Those who had been asked to introspect
showed much less attitude-behavior consistency based upon correlations between the
relationship ratings and whether they were still dating their partners. This shows that
introspection was not predictive, but this also probably means than the introspection has
changed the evolution of the relationship. 

The authors theorize that these effects are due to participants changing their attitudes,
when confronted with a need for justification, without changing their corresponding
behaviors. The authors hypothesize that this attitude shift is the result of a combination of
things: a desire to avoid feeling foolish for simply not knowing why one feels a certain
way; a tendency to make justifications based upon cognitive reasons, despite the large
influence of emotion; ignorance of mental biases (e.g., halo effects); and self-persuasion
that the reasons one has come up with must be representative with his or her attitude. In
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that the reasons one has come up with must be representative with his or her attitude. In

effect, people attempt to supply a “good story” to explain their reasoning, which often
leads to convincing themselves that they actually hold a different belief. In studies wherein
participants chose an item to keep, their subsequent reports of satisfaction with the item
decreased, suggesting that their attitude changes were temporary, returning to the
original attitude over time. 

Introspection by focusing on feelings 
In contrast with introspection by focusing on reasoning, that which instructs one to focus
on his or her feelings has actually been shown to increase attitude-behavior correlations.
This finding suggests that introspecting on one’s feelings is not a maladaptive process. 

A priori causal theories 
In their classic paper, Nisbett and Wilson proposed that introspective confabulations
result from a priori theories, of which they put forth four possible discrete origins: 

Explicit cultural rules (e.g., stopping at red traffic lights) 
Implicit cultural theories, with certain schemata for likely stimulus-response
relationships (e.g., an athlete only endorses a brand because he is paid to do so) 
Individual observational experiences that lead one to form a theory of covariation 
Similar connotation between stimulus and response 

The authors note that the use of these theories does not necessarily lead to inaccurate
assumptions, but that this frequently occurs because the theories are improperly applied. 

Explaining biases 
Pronin argues that over-reliance on intentions is a factor in a number of different biases.
For example, by focusing on their current good intentions, people can overestimate their
likelihood of behaving virtuously. 

In perceptions of bias 
Main article: Bias blind spot 

The bias blind spot is an established phenomenon that people rate themselves as less
susceptible to bias than their peer group. Emily Pronin and Matthew Kugler argue that this
phenomenon is due to the introspection illusion. In their experiments, subjects had to
make judgments about themselves and about other subjects. They displayed standard
biases, for example rating themselves above the others on desirable qualities
(demonstrating illusory superiority). The experimenters explained cognitive bias, and
asked the subjects how it might have affected their judgment. The subjects rated
themselves as less susceptible to bias than others in the experiment (confirming the bias
blind spot). When they had to explain their judgments, they used different strategies for
assessing their own and others' bias. 

Pronin and Kugler's interpretation is that when people decide whether someone else is
biased, they use overt behavior. On the other hand, when assessing whether or not they
themselves are biased, people look inward, searching their own thoughts and feelings for
biased motives. Since biases operate unconsciously, these introspections are not
informative, but people wrongly treat them as reliable indication that they themselves,
unlike other people, are immune to bias. 
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Pronin and Kugler tried to give their subjects access to others' introspections. To do this,
they made audio recordings of subjects who had been told to say whatever came into
their heads as they decided whether their answer to a previous question might have been
affected by bias. Although subjects persuaded themselves they were unlikely to be
biased, their introspective reports did not sway the assessments of observers. 

When asked what it would mean to be biased, subjects were more likely to define bias in
terms of introspected thoughts and motives when it applied to themselves, but in terms
of overt behavior when it applied to other people. When subjects were explicitly told to
avoid relying on introspection, their assessments of their own bias became more realistic.

Additionally, Nisbett and Wilson found that asking participants whether biases (such as
the position effect in the stocking study) had an effect on their decisions resulted in a
negative response, in contradiction with the data. 

In perceptions of conformity 
Another series of studies by Pronin and colleagues examined perceptions of conformity.
Subjects reported being more immune to social conformity than their peers. In effect, they
saw themselves as being "alone in a crowd of sheep". The introspection illusion appeared
to contribute to this effect. When deciding whether others respond to social influence,
subjects mainly looked at their behavior, for example explaining other student's political
opinions in terms of following the group. When assessing their own conformity, subjects
treat their own introspections as reliable. In their own minds, they found no motive to
conform, and so decided that they had not been influenced. 

In perceptions of control and free will 
See also: Neuroscience of free will 

Psychologist Daniel Wegner has argued that an introspection illusion contributes to belief
in paranormal phenomena such as psychokinesis. He observes that in everyday
experience, intention (such as wanting to turn on a light) is followed by action (such as
flicking a light switch) in a reliable way, but the processes connecting the two are not
consciously accessible. Hence though subjects may feel that they directly introspect their
own free will, the experience of control is actually inferred from relations between the
thought and the action. This theory, called "apparent mental causation", acknowledges the
influence of David Hume's view of the mind. This process for detecting when one is
responsible for an action is not totally reliable, and when it goes wrong there can be an
illusion of control. This could happen when an external event follows, and is congruent with,
a thought in someone's mind, without an actual causal link. 

As evidence, Wegner cites a series of experiments on magical thinking in which subjects
were induced to think they had influenced external events. In one experiment, subjects
watched a basketball player taking a series of free throws. When they were instructed to
visualise him making his shots, they felt that they had contributed to his success. 

If the introspection illusion contributes to the subjective feeling of free will, then it follows
that people will more readily attribute free will to themselves rather than others. This
prediction has been confirmed by three of Pronin and Kugler's experiments. When college
students were asked about personal decisions in their own and their roommate's lives,
they regarded their own choices as less predictable. Staff at a restaurant described their
co-workers' lives as more determined (having fewer future possibilities) than their own
lives. When weighing up the influence of different factors on behavior, students gave
desires and intentions the strongest weight for their own behavior, but rated personality
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desires and intentions the strongest weight for their own behavior, but rated personality

traits as most predictive of other people. 

It should be noted that criticism to Wegner's claims regarding the significance of
introspection illusion for the notion of free will has been published. 

Criticisms 
Research suggests that human volunteers can estimate response times accurately, in
fact knowing their "mental processes", although this puts high demand on their attention
and cognitive resources (i.e. they are distracted while estimating). Such estimates are
likely more than post-hoc interpretation and may include privileged
information.Mindfulness training can also increase introspective capacity in some
instances. Nisbett and Wilson's findings were criticized by psychologists Ericsson and
Simon, among others. 

Correcting for the bias 
A study that investigated the effect of educating people about unconscious biases on
their subsequent self-ratings of susceptibility to bias showed that those who were
educated did not exhibit the bias blind spot, in contrast with the control group. This finding
provides hope that being informed about unconscious biases such as the introspection
illusion may help people to avoid making biased judgments, or at least make them aware
that they are biased. Findings from other studies on correction of the bias yielded mixed
results. In a later review of the introspection illusion, Pronin suggests that the distinction is
that studies that merely provide a warning of unconscious biases will not see a correction
effect, whereas those that inform about the bias and emphasize its unconscious nature do
yield corrections. Thus, knowledge that bias can operate during conscious awareness, is
the defining factor in leading people to correct for it.
Moreover, also Timothy Wilson has tried to find a way to get out from "introspection
illusion", and in his book Strangers to ourselves he suggests that the observation of our
own behaviours more than our thoughts can be one of the keys for a pure introspective
knowledge.[  citation needed ] 

See also 
Choice theory 
List of cognitive biases 
Self-deception 
Self-perception theory 
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Misuse of statistics 

A misuse of  statistics occurs when a statistical argument asserts a falsehood. In some
cases, the misuse may be accidental. In others, it is purposeful and for the gain of the
perpetrator. When the statistical reason involved is false or misapplied, this constitutes a
statistical fallacy . 

The false statistics trap can be quite damaging to the quest for knowledge. For example,
in medical science, correcting a falsehood may take decades and cost lives. 

Misuses can be easy to fall into. Professional scientists, even mathematicians and
professional statisticians, can be fooled by even some simple methods, even if they are
careful to check everything. Scientists have been known to fool themselves with statistics
due to lack of knowledge of probability theory and lack of standardization of their tests. 

Types of misuse 
Discarding unfavorable data 
All a company has to do to promote a neutral (useless) product is to find or conduct, for
example, 40 studies with a confidence level of 95%. If the product is really useless, this
would on average produce one study showing the product was beneficial, one study
showing it was harmful and thirty-eight inconclusive studies (38 is 95% of 40). This tactic
becomes more effective the more studies there are available. Organizations that do not
publish every study they carry out, such as tobacco companies denying a link between
smoking and cancer, anti-smoking advocacy groups and media outlets trying to prove a
link between smoking and various ailments, or miracle pill vendors, are likely to use this
tactic. 

Another common technique is to perform a study that tests a large number of dependent
(response) variables at the same time. For example, a study testing the effect of a
medical treatment might use as dependent variables the probability of survival, the
average number of days spent in the hospital, the patient's self-reported level of pain,
etc. This also increases the likelihood that at least one of the variables will by chance
show a correlation with the independent (explanatory) variable. 

Loaded questions 
The answers to surveys can often be manipulated by wording the question in such a way
as to induce a prevalence towards a certain answer from the respondent. For example, in
polling support for a war, the questions: 

Do you support the attempt by the USA to bring freedom and democracy to other
places in the world? 
Do you support the unprovoked military action by the USA? 

will likely result in data skewed in different directions, although they are both polling about
the support for the war. A better way of wording the question could be "Do you support
the current US military action abroad?" 

Another way to do this is to precede the question by information that supports the
"desired" answer. For example, more people will likely answer "yes" to the question "Given
the increasing burden of taxes on middle-class families, do you support cuts in income



the increasing burden of taxes on middle-class families, do you support cuts in income

tax?" than to the question "Considering the rising federal budget deficit and the desperate
need for more revenue, do you support cuts in income tax?" 

Overgeneralization 
Overgeneralization is a fallacy occurring when a statistic about a particular population is
asserted to hold among members of a group for which the original population is not a
representative sample. 

For example, suppose 100% of apples are observed to be red in summer. The assertion
"All apples are red" would be an instance of overgeneralization because the original
statistic was true only of a specific subset of apples (those in summer), which is not
expected to representative of the population of apples as a whole. 

A real-world example of the overgeneralization fallacy can be observed as an artifact of
modern polling techniques, which prohibit calling cell phones for over-the-phone political
polls. As young people are more likely than other demographic groups to lack a
conventional "landline" phone, a telephone poll that exclusively surveys responders of
calls landline phones, may cause the poll results to undersample the views of young
people, if no other measures are taken to account for this skewing of the sampling. 

Thus, a poll examining the voting preferences of young people using this technique may
not be a perfectly accurate representation of young peoples' true voting preferences as
a whole without overgeneralizing, because the sample used excludes young people that
carry only cell phones, who may or may not have voting preferences that differ from the
rest of the population. 

Overgeneralization often occurs when information is passed through nontechnical sources,
in particular mass media. 

Biased samples 
Main article: Biased sample 

Misreporting or misunderstanding of estimated error 
If a research team wants to know how 300 million people feel about a certain topic, it
would be impractical to ask all of them. However, if the team picks a random sample of
about 1000 people, they can be fairly certain that the results given by this group are
representative of what the larger group would have said if they had all been asked. 

This confidence can actually be quantified by the central limit theorem and other
mathematical results. Confidence is expressed as a probability of the true result (for the
larger group) being within a certain range of the estimate (the figure for the smaller
group). This is the "plus or minus" figure often quoted for statistical surveys. The
probability part of the confidence level is usually not mentioned; if so, it is assumed to be
a standard number like 95%. 

The two numbers are related. If a survey has an estimated error of ±5% at 95%
confidence, it also has an estimated error of ±6.6% at 99% confidence. ± % at 95%
confidence is always ± % at 99% confidence for a normally distributed population. 

The smaller the estimated error, the larger the required sample, at a given confidence
level. 



at 95.4% confidence: 

±1% would require 10,000 people.
±2% would require 2,500 people.
±3% would require 1,111 people.
±4% would require 625 people.
±5% would require 400 people.
±10% would require 100 people.
±20% would require 25 people.
±25% would require 16 people.
±50% would require 4 people. 

People may assume, because the confidence figure is omitted, that there is a 100%
certainty that the true result is within the estimated error. This is not mathematically
correct. 

Many people may not realize that the randomness of the sample is very important. In
practice, many opinion polls are conducted by phone, which distorts the sample in several
ways, including exclusion of people who do not have phones, favoring the inclusion of
people who have more than one phone, favoring the inclusion of people who are willing to
participate in a phone survey over those who refuse, etc. Non-random sampling makes
the estimated error unreliable. 

On the other hand, people may consider that statistics are inherently unreliable because
not everybody is called, or because they themselves are never polled. People may think
that it is impossible to get data on the opinion of dozens of millions of people by just
polling a few thousands. This is also inaccurate[  citation needed ]. A poll with perfect unbiased
sampling and truthful answers has a mathematically determined margin of error, which
only depends on the number of people polled. 

However, often only one margin of error is reported for a survey. When results are
reported for population subgroups, a larger margin of error will apply, but this may not be
made clear. For example, a survey of 1000 people may contain 100 people from a certain
ethnic or economic group. The results focusing on that group will be much less reliable
than results for the full population. If the margin of error for the full sample was 4%, say,
then the margin of error for such a subgroup could be around 13%. 

There are also many other measurement problems in population surveys. 

The problems mentioned above apply to all statistical experiments, not just population
surveys. 

Further information: Opinion poll, Statistical survey 

False causality 
Main article: Correlation does not imply causation 

When a statistical test shows a correlation between A and B, there are usually six
possibilities: 

1. A causes B. 
2. B causes A. 
3. A and B both partly cause each other. 
4. A and B are both caused by a third factor, C. 



5. B is caused by C which is correlated to A. 
6. The observed correlation was due purely to chance. 

The sixth possibility can be quantified by statistical tests that can calculate the
probability that the correlation observed would be as large as it is just by chance if, in
fact, there is no relationship between the variables. However, even if that possibility has a
small probability, there are still the four others. 

If the number of people buying ice cream at the beach is statistically related to the
number of people who drown at the beach, then nobody would claim ice cream causes
drowning because it's obvious that it isn't so. (In this case, both drowning and ice cream
buying are clearly related by a third factor: the number of people at the beach). 

This fallacy can be used, for example, to prove that exposure to a chemical causes
cancer. Replace "number of people buying ice cream" with "number of people exposed to
chemical X", and "number of people who drown" with "number of people who get cancer",
and many people will believe you. In such a situation, there may be a statistical
correlation even if there is no real effect. For example, if there is a perception that a
chemical site is "dangerous" (even if it really isn't) property values in the area will
decrease, which will entice more low-income families to move to that area. If low-income
families are more likely to get cancer than high-income families (this can happen for many
reasons, such as a poorer diet or less access to medical care) then rates of cancer will
go up, even though the chemical itself is not dangerous. It is believed that this is exactly
what happened with some of the early studies showing a link between EMF
(electromagnetic fields) from power lines and cancer. 

In well-designed studies, the effect of false causality can be eliminated by assigning some
people into a "treatment group" and some people into a "control group" at random, and
giving the treatment group the treatment and not giving the control group the treatment.
In the above example, a researcher might expose one group of people to chemical X and
leave a second group unexposed. If the first group had higher cancer rates, the
researcher knows that there is no third factor that affected whether a person was
exposed because he controlled who was exposed or not, and he assigned people to the
exposed and non-exposed groups at random. However, in many applications, actually
doing an experiment in this way is either prohibitively expensive, infeasible, unethical,
illegal, or downright impossible. For example, it is highly unlikely that an IRB would accept
an experiment that involved intentionally exposing people to a dangerous substance in
order to test its toxicity. The obvious ethical implications of such types of experiments
limit researchers' ability to empirically test causation. 

Proof of the null hypothesis 

In a statistical test, the null hypothesis ( ) is considered valid until enough data proves
it wrong. Then  is rejected and the alternative hypothesis ( ) is considered to be
proven as correct. By chance this can happen, although  is true, with a probability
denoted alpha, the significance level. This can be compared to the judicial process, where
the accused is considered innocent ( ) until proven guilty ( ) beyond reasonable
doubt (alpha). 

But if data does not give us enough proof to reject , this does not automatically prove
that  is correct. If, for example, a tobacco producer wishes to demonstrate that its
products are safe, it can easily conduct a test with a small sample of smokers versus a



products are safe, it can easily conduct a test with a small sample of smokers versus a

small sample of non-smokers. It is unlikely that any of them will develop lung cancer (and
even if they do, the difference between the groups has to be very big in order to reject

). Therefore it is likely—even when smoking is dangerous—that our test will not reject
. If  is accepted, it does not automatically follow that smoking is proven harmless.

The test has insufficient power to reject , so the test is useless and the value of the
"proof" of  is also null. 

This can—using the judicial analogue above—be compared with the truly guilty defendant
who is released just because the proof is not enough for a guilty verdict. This does not
prove the defendant's innocence, but only that there is not proof enough for a guilty
verdict. 

Data dredging 
Main article: Data dredging 

Data dredging is an abuse of data mining. In data dredging, large compilations of data are
examined in order to find a correlation, without any pre-defined choice of a hypothesis to
be tested. Since the required confidence interval to establish a relationship between two
parameters is usually chosen to be 95% (meaning that there is a 95% chance that the
relationship observed is not due to random chance), there is a thus a 5% chance of
finding a correlation between any two sets of completely random variables. Given that
data dredging efforts typically examine large datasets with many variables, and hence
even larger numbers of pairs of variables, spurious but apparently statistically significant
results are almost certain to be found by any such study. 

Note that data dredging is a valid way of finding a possible hypothesis but that
hypothesis must then be tested with data not used in the original dredging. The misuse
comes in when that hypothesis is stated as fact without further validation. 

Data manipulation 
Informally called "fudging the data," this practice includes selective reporting (see also
publication bias) and even simply making up false data. 

Examples of selective reporting abound. The easiest and most common examples involve
choosing a group of results that follow a pattern consistent with the preferred hypothesis
while ignoring other results or "data runs" that contradict the hypothesis. 

Psychic researchers have long disputed studies showing people with ESP ability. Critics
accuse ESP proponents of only publishing experiments with positive results and shelving
those that show negative results. A "positive result" is a test run (or data run) in which the
subject guesses a hidden card, etc., at a much higher frequency than random chance.
[  citation needed ] 

Scientists, in general, question the validity of study results that cannot be reproduced by
other investigators. However, some scientists refuse to publish their data and methods. 

Non-enduring class fallacies 
This type of fallacy involves the claim or implication that members of a statistical class
persist over time when this is in fact not the case. The claims as applied to that statistical
class may indeed be statistically correct, however the fallacy lies in the implication that



class may indeed be statistically correct, however the fallacy lies in the implication that

the statistical class is composed of the same individuals from one point in time to the
next. 

For example, the claim by congressman Bernie Sanders in 2011 that "the top 1% of all
income earners in the USA made 23.5% of all income", while being statistically correct,
may still be fallacious due to the implication that this class composed of the top 1% is an
enduring statistical class composed of the same individuals as in the previous year. While
it may be true that many of the individuals in this class persist from the previous year, no
indication of how many of these individuals do in fact persist was given in the original
statement, and this led to the fallacious implication that all individuals in the class
endured. 

This fallacy can easily be avoided by specifying whether the statistics used refer to the
same group of individuals over the period in question. When this precaution is not taken
then suspicions of this fallacy may be raised, even if the fallacy has in fact not been
committed. 

Other fallacies 
N = 1 fallacy 

Also, the post facto fallacy assumes that an event for which a future likelihood can be
measured had the same likelihood of happening once it has already occurred. Thus, if
someone had already tossed 9 coins and each has come up heads, people tend to
assume that the likelihood of a tenth toss also being heads is 1023 to 1 against (which it
was before the first coin was tossed) when in fact the chance of the tenth head is 50%
(assuming the coin is unbiased). This error has led, in the UK, to the false imprisonment of
women for murder when the courts were given the prior statistical likelihood of a woman's
3 children dying from Sudden Infant Death Syndrome as being the chances that their
already dead children died from the syndrome. This led to statements from Roy Meadow
that the chance they had died of Sudden Infant Death Syndrome were extremely small
(one in millions). The courts then handed down convictions in spite of the statistical
inevitability that a few women would suffer this tragedy. The convictions were eventually
overturned (and Meadow was subsequently struck off the U.K. Medical Register for giving
“erroneous” and “misleading” evidence, although this was later reversed by the courts).
Meadow's calculations were irrelevant to these cases, but even if they were, using the
same methods of calculation would have shown that the odds against two cases of
infanticide were even smaller (one in billions). 

See also 
How to Lie with Statistics 
Misleading graph, discusses problems arising from graphical presentations. 
Deception 
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List of cognitive biases 

Cognitive biases are tendencies to think in certain ways. Cognitive biases can lead to
systematic deviations from a standard of rationality or good judgment, and are often
studied in psychology and behavioral economics. 

Although the reality of these biases is confirmed by replicable research, there are often
controversies about how to classify these biases or how to explain them. Some are
effects of information-processing rules (i.e. mental shortcuts), called heuristics , that the
brain uses to produce decisions or judgments. Such effects are called cognitive biases .
Biases in judgment or decision-making can also result from motivation, such as when
beliefs are distorted by wishful thinking. Some biases have a variety of cognitive ("cold")
or motivational ("hot") explanations. Both effects can be present at the same time. 

There are also controversies as to whether some of these biases count as truly irrational
or whether they result in useful attitudes or behavior. For example, when getting to know
others, people tend to ask leading questions which seem biased towards confirming their
assumptions about the person. This kind of confirmation bias has been argued to be an
example of social skill: a way to establish a connection with the other person. 

The research on these biases overwhelmingly involves human subjects. However, some of
the findings have appeared in non-human animals as well. For example, hyperbolic
discounting has also been observed in rats, pigeons, and monkeys. 

Decision-making, belief, and behavioral biases 
Many of these biases affect belief formation, business and economic decisions, and human
behavior in general. They arise as a replicable result to a specific condition: when
confronted with a specific situation, the deviation from what is normally expected can be
characterized by: 

Name Description
Ambiguity effect The tendency to avoid options for

which missing information makes the
probability seem "unknown."

Anchoring or focalism The tendency to rely too heavily, or
"anchor," on one trait or piece of
information when making decisions.

Attentional bias The tendency of our perception to be
affected by our recurring thoughts.

Availability heuristic The tendency to overestimate the
likelihood of events with greater
"availability" in memory, which can be
influenced by how recent the
memories are or how unusual or
emotionally charged they may be.

Availability cascade A self-reinforcing process in which a
collective belief gains more and more
plausibility through its increasing
repetition in public discourse (or
"repeat something long enough and it
will become true").

Backfire effect When people react to disconfirming
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When people react to disconfirming

evidence by strengthening their
beliefs.

Bandwagon effect The tendency to do (or believe) things
because many other people do (or
believe) the same. Related to
groupthink and herd behavior.

Base rate fallacy or base rate
neglect  

The tendency to ignore base rate
information (generic, general
information) and focus on specific
information (information only
pertaining to a certain case).

Belief  bias An effect where someone's evaluation
of the logical strength of an argument
is biased by the believability of the
conclusion.

Bias blind spot The tendency to see oneself as less
biased than other people, or to be
able to identify more cognitive biases
in others than in oneself.

Cheerleader effect  The tendency for people to appear
more attractive in a group than in
isolation.

Choice-supportive bias The tendency to remember one's
choices as better than they actually
were.

Clustering illusion The tendency to over-expect small
runs, streaks, or clusters in large
samples of random data (that is,
seeing phantom patterns).

Confirmation bias The tendency to search for, interpret,
focus on and remember information in
a way that confirms one's
preconceptions.

Congruence bias The tendency to test hypotheses
exclusively through direct testing,
instead of testing possible alternative
hypotheses.

Conjunction fallacy The tendency to assume that specific
conditions are more probable than
general ones.

Conservatism or regressive bias A certain state of mind wherein high
values and high likelihoods are
overestimated while low values and
low likelihoods are underestimated.

Conservatism (Bayesian) The tendency to insufficiently revise
one's belief when presented with new
evidence.

Contrast effect The enhancement or reduction of a
certain perception's stimuli when
compared with a recently observed,
contrasting object.

Curse of  knowledge When better-informed people find it
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When better-informed people find it

extremely difficult to think about
problems from the perspective of
lesser-informed people.

Decoy effect Preferences for either option A or B
changes in favor of option B when
option C is presented, which is similar
to option B but in no way better.

Denomination effect The tendency to spend more money
when it is denominated in small
amounts (e.g. coins) rather than large
amounts (e.g. bills).

Distinction bias The tendency to view two options as
more dissimilar when evaluating them
simultaneously than when evaluating
them separately.

Duration neglect The neglect of the duration of an
episode in determining its value

Empathy gap The tendency to underestimate the
influence or strength of feelings, in
either oneself or others.

Endowment effect The fact that people often demand
much more to give up an object than
they would be willing to pay to
acquire it.

Essentialism Categorizing people and things
according to their essential nature, in
spite of variations.

Exaggerated expectation Based on the estimates, real-world
evidence turns out to be less extreme
than our expectations (conditionally
inverse of the conservatism bias).

Experimenter's or expectation
bias 

The tendency for experimenters to
believe, certify, and publish data that
agree with their expectations for the
outcome of an experiment, and to
disbelieve, discard, or downgrade the
corresponding weightings for data
that appear to conflict with those
expectations.

Functional fixedness Limits a person to using an object
only in the way it is traditionally used.

Focusing effect The tendency to place too much
importance on one aspect of an
event.

Forer effect or Barnum effect  The observation that individuals will
give high accuracy ratings to
descriptions of their personality that
supposedly are tailored specifically
for them, but are in fact vague and
general enough to apply to a wide
range of people. This effect can
provide a partial explanation for the
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provide a partial explanation for the

widespread acceptance of some
beliefs and practices, such as
astrology, fortune telling, graphology,
and some types of personality tests.

Framing effect Drawing different conclusions from the
same information, depending on how
or by whom that information is
presented.

Frequency illusion The illusion in which a word, a name or
other thing that has recently come to
one's attention suddenly seems to
appear with improbable frequency
shortly afterwards (see also recency
illusion).

Gambler's fallacy The tendency to think that future
probabilities are altered by past
events, when in reality they are
unchanged. Results from an erroneous
conceptualization of the law of large
numbers. For example, "I've flipped
heads with this coin five times
consecutively, so the chance of tails
coming out on the sixth flip is much
greater than heads."

Hard-easy effect Based on a specific level of task
difficulty, the confidence in judgments
is too conservative and not extreme
enough

Hindsight bias Sometimes called the "I-knew-it-all-
along" effect, the tendency to see
past events as being predictable at
the time those events happened.

Hostile media effect The tendency to see a media report
as being biased, owing to one's own
strong partisan views.

Hot-hand fallacy The "hot-hand fallacy" (also known as
the "hot hand phenomenon" or "hot
hand") is the fallacious belief that a
person who has experienced success
has a greater chance of further
success in additional attempts.

Hyperbolic discounting The tendency for people to have a
stronger preference for more
immediate payoffs relative to later
payoffs, where the tendency
increases the closer to the present
both payoffs are. Also known as
current moment bias, present-bias,
and related to Dynamic inconsistency.

Identifiable victim effect The tendency to respond more
strongly to a single identified person
at risk than to a large group of
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at risk than to a large group of

people at risk.
IKEA effect The tendency for people to place a

disproportionately high value on
objects that they partially assembled
themselves, such as furniture from
IKEA, regardless of the quality of the
end result.

Illusion of  control The tendency to overestimate one's
degree of influence over other
external events.

Illusion of  validity Belief that furtherly acquired
information generates additional
relevant data for predictions, even
when it evidently does not.

Illusory correlation Inaccurately perceiving a relationship
between two unrelated events.

Impact bias The tendency to overestimate the
length or the intensity of the impact
of future feeling states.

Information bias The tendency to seek information
even when it cannot affect action.

Insensitivity to sample size The tendency to under-expect
variation in small samples

Irrational escalation The phenomenon where people justify
increased investment in a decision,
based on the cumulative prior
investment, despite new evidence
suggesting that the decision was
probably wrong.

Just-world hypothesis The tendency for people to want to
believe that the world is
fundamentally just, causing them to
rationalize an otherwise inexplicable
injustice as deserved by the victim(s).

Less-is-better effect The tendency to prefer a smaller set
to a larger set judged separately, but
not jointly

Loss aversion "the disutility of giving up an object is
greater than the utility associated
with acquiring it". (see also Sunk cost
effects and endowment effect).

Mere exposure effect The tendency to express undue liking
for things merely because of
familiarity with them.

Money illusion The tendency to concentrate on the
nominal (face value) of money rather
than its value in terms of purchasing
power.

Moral credential effect The tendency of a track record of
non-prejudice to increase subsequent
prejudice.
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Negativity effect The tendency of people, when
evaluating the causes of the
behaviors of a person they dislike, to
attribute their positive behaviors to
the environment and their negative
behaviors to the person's inherent
nature or of young people to be more
negative information in the
descriptions of others

Negativity bias Psychological phenomenon by which
humans have a greater recall of
unpleasant memories compared with
positive memories.

Neglect of  probability The tendency to completely disregard
probability when making a decision
under uncertainty.

Normalcy bias The refusal to plan for, or react to, a
disaster which has never happened
before.

Observation selection bias The effect of suddenly noticing things
that were not noticed previously –
and as a result wrongly assuming that
the frequency has increased.

Observer-expectancy effect When a researcher expects a given
result and therefore unconsciously
manipulates an experiment or
misinterprets data in order to find it
(see also subject-expectancy effect).

Omission bias The tendency to judge harmful actions
as worse, or less moral, than equally
harmful omissions (inactions).

Optimism bias The tendency to be over-optimistic,
overestimating favorable and
pleasing outcomes (see also wishful
thinking, valence effect, positive
outcome bias).

Ostrich effect Ignoring an obvious (negative)
situation.

Outcome bias The tendency to judge a decision by
its eventual outcome instead of
based on the quality of the decision
at the time it was made.

Overconfidence effect Excessive confidence in one's own
answers to questions. For example,
for certain types of questions,
answers that people rate as "99%
certain" turn out to be wrong 40% of
the time.

Pareidolia A vague and random stimulus (often
an image or sound) is perceived as
significant, e.g., seeing images of
animals or faces in clouds, the man in
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animals or faces in clouds, the man in

the moon, and hearing non-existent
hidden messages on records played
in reverse.

Pessimism bias The tendency for some people,
especially those suffering from
depression, to overestimate the
likelihood of negative things
happening to them.

Planning fallacy The tendency to underestimate task-
completion times.

Post-purchase rationalization The tendency to persuade oneself
through rational argument that a
purchase was a good value.

Pro-innovation bias The tendency to have an excessive
optimism towards an invention or
innovation's usefulness throughout
society, while often failing to identify
its limitations and weaknesses.

Pseudocertainty effect The tendency to make risk-averse
choices if the expected outcome is
positive, but make risk-seeking
choices to avoid negative outcomes.

Reactance The urge to do the opposite of what
someone wants you to do out of a
need to resist a perceived attempt to
constrain your freedom of choice (see
also Reverse psychology).

Reactive devaluation Devaluing proposals only because
they are purportedly originated with
an adversary.

Recency illusion The illusion that a word or language
usage is a recent innovation when it is
in fact long-established (see also
frequency illusion).

Restraint bias The tendency to overestimate one's
ability to show restraint in the face of
temptation.

Rhyme as reason effect Rhyming statements are perceived as
more truthful. A famous example
being used in the O.J Simpson trial
with the defense's use of the phrase
"If the gloves don't fit, then you must
acquit."

Risk compensation / Peltzman
effect  

The tendency to take greater risks
when perceived safety increases.

Selective perception The tendency for expectations to
affect perception.

Semmelweis reflex The tendency to reject new evidence
that contradicts a paradigm.

Social comparison bias The tendency, when making hiring
decisions, to favour potential
candidates who don't compete with
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candidates who don't compete with

one's own particular strengths.
Social desirability bias The tendency to over-report socially

desirable characteristics or
behaviours in one self and under-
report socially undesirable
characteristics or behaviours.

Status quo bias The tendency to like things to stay
relatively the same (see also loss
aversion, endowment effect, and
system justification).

Stereotyping Expecting a member of a group to
have certain characteristics without
having actual information about that
individual.

Subadditivity effect The tendency to judge probability of
the whole to be less than the
probabilities of the parts.

Subjective validation Perception that something is true if a
subject's belief demands it to be true.
Also assigns perceived connections
between coincidences.

Survivorship bias Concentrating on the people or things
that "survived" some process and
inadvertently overlooking those that
didn't because of their lack of
visibility.

T ime-saving bias Underestimations of the time that
could be saved (or lost) when
increasing (or decreasing) from a
relatively low speed and
overestimations of the time that could
be saved (or lost) when increasing
(or decreasing) from a relatively high
speed.

Unit bias The tendency to want to finish a given
unit of a task or an item. Strong
effects on the consumption of food in
particular.

Well travelled road effect Underestimation of the duration taken
to traverse oft-traveled routes and
overestimation of the duration taken
to traverse less familiar routes.

Zero-risk bias Preference for reducing a small risk to
zero over a greater reduction in a
larger risk.

Zero-sum heuristic Intuitively judging a situation to be
zero-sum (i.e., that gains and losses
are correlated). Derives from the
zero-sum game in game theory,
where wins and losses sum to zero.
The frequency with which this bias
occurs may be related to the social
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occurs may be related to the social

dominance orientation personality
factor.

Social biases 
Most of these biases are labeled as attributional biases. 

Name Description
Actor-observer bias The tendency for explanations of other

individuals' behaviors to
overemphasize the influence of their
personality and underemphasize the
influence of their situation (see also
Fundamental attribution error), and for
explanations of one's own behaviors
to do the opposite (that is, to
overemphasize the influence of our
situation and underemphasize the
influence of our own personality).

Defensive attribution
hypothesis 

Attributing more blame to a harm-doer
as the outcome becomes more severe
or as personal or situational similarity
to the victim increases.

Dunning–Kruger effect An effect in which incompetent people
fail to realise they are incompetent
because they lack the skill to
distinguish between competence and
incompetence. Actual competence
may weaken self-confidence, as
competent individuals may falsely
assume that others have an
equivalent understanding.

Egocentric bias Occurs when people claim more
responsibility for themselves for the
results of a joint action than an outside
observer would credit them.

Extrinsic incentives bias An exception to the fundamental
attribution error, when people view
others as having (situational) extrinsic
motivations and (dispositional) intrinsic
motivations for oneself

False consensus effect The tendency for people to
overestimate the degree to which
others agree with them.

Forer effect (aka Barnum effect) The tendency to give high accuracy
ratings to descriptions of their
personality that supposedly are
tailored specifically for them, but are in
fact vague and general enough to
apply to a wide range of people. For
example, horoscopes.

Fundamental attribution error The tendency for people to over-
emphasize personality-based
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emphasize personality-based

explanations for behaviors observed in
others while under-emphasizing the
role and power of situational
influences on the same behavior (see
also actor-observer bias, group
attribution error, positivity effect, and
negativity effect).

Group attribution error The biased belief that the
characteristics of an individual group
member are reflective of the group as
a whole or the tendency to assume
that group decision outcomes reflect
the preferences of group members,
even when information is available
that clearly suggests otherwise.

Halo effect The tendency for a person's positive
or negative traits to "spill over" from
one personality area to another in
others' perceptions of them (see also
physical attractiveness stereotype).

Illusion of  asymmetric insight People perceive their knowledge of
their peers to surpass their peers'
knowledge of them.

Illusion of  external agency When people view self-generated
preferences as instead being caused
by insightful, effective and benevolent
agents

Illusion of  transparency People overestimate others' ability to
know them, and they also
overestimate their ability to know
others.

Illusory superiority Overestimating one's desirable
qualities, and underestimating
undesirable qualities, relative to other
people. (Also known as "Lake
Wobegon effect," "better-than-average
effect," or "superiority bias").

Ingroup bias The tendency for people to give
preferential treatment to others they
perceive to be members of their own
groups.

Just-world phenomenon The tendency for people to believe
that the world is just and therefore
people "get what they deserve."

Moral luck The tendency for people to ascribe
greater or lesser moral standing
based on the outcome of an event

Naive cynicism Expecting more egocentric bias in
others than in oneself

Outgroup homogeneity bias Individuals see members of their own
group as being relatively more varied
than members of other groups.
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Projection bias The tendency to unconsciously assume
that others (or one's future selves)
share one's current emotional states,
thoughts and values.

Self -serving bias The tendency to claim more
responsibility for successes than
failures. It may also manifest itself as a
tendency for people to evaluate
ambiguous information in a way
beneficial to their interests (see also
group-serving bias).

Shared information bias Known as the tendency for group
members to spend more time and
energy discussing information that all
members are already familiar with (i.e.,
shared information), and less time and
energy discussing information that
only some members are aware of (i.e.,
unshared information).

System justification The tendency to defend and bolster
the status quo. Existing social,
economic, and political arrangements
tend to be preferred, and alternatives
disparaged sometimes even at the
expense of individual and collective
self-interest. (See also status quo
bias.)

Trait ascription bias The tendency for people to view
themselves as relatively variable in
terms of personality, behavior, and
mood while viewing others as much
more predictable.

Ultimate attribution error Similar to the fundamental attribution
error, in this error a person is likely to
make an internal attribution to an
entire group instead of the individuals
within the group.

Worse-than-average effect A tendency to believe ourselves to be
worse than others at tasks which are
difficult

Memory errors and biases 
Main article: List of memory biases 

In psychology and cognitive science, a memory bias is a cognitive bias that either
enhances or impairs the recall of a memory (either the chances that the memory will be
recalled at all, or the amount of time it takes for it to be recalled, or both), or that alters
the content of a reported memory. There are many types of memory bias, including: 

Name Description
Bizarreness effect Bizarre material is better remembered than

common material.
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Choice-supportive bias In a self-justifying manner retroactively
ascribing one's choices to be more informed
than they were when they were made.

Change bias After an investment of effort in producing
change, remembering one's past performance
as more difficult than it actually was

Childhood amnesia The retention of few memories from before the
age of four.

Conservatism or
Regressive Bias 

Tendency to remember high values and high
likelihoods/probabilities/frequencies lower than
they actually were and low ones higher than
they actually were. Based on the evidence,
memories are not extreme enough

Consistency bias Incorrectly remembering one's past attitudes
and behaviour as resembling present attitudes
and behaviour.

Context effect That cognition and memory are dependent on
context, such that out-of-context memories are
more difficult to retrieve than in-context
memories (e.g., recall time and accuracy for a
work-related memory will be lower at home,
and vice versa)suf

Cross-race effect The tendency for people of one race to have
difficulty identifying members of a race other
than their own.

Cryptomnesia A form of misattribution where a memory is
mistaken for imagination, because there is no
subjective experience of it being a memory.

Egocentric bias Recalling the past in a self-serving manner, e.g.,
remembering one's exam grades as being
better than they were, or remembering a
caught fish as bigger than it really was.

Fading affect bias A bias in which the emotion associated with
unpleasant memories fades more quickly than
the emotion associated with positive events.

False memory A form of misattribution where imagination is
mistaken for a memory.

Generation effect (Self -
generation effect) 

That self-generated information is remembered
best. For instance, people are better able to
recall memories of statements that they have
generated than similar statements generated
by others.

Google effect The tendency to forget information that can be
found readily online by using Internet search
engines .

Hindsight bias The inclination to see past events as being
more predictable than they actually were; also
called the "I-knew-it-all-along" effect.

Humor effect That humorous items are more easily
remembered than non-humorous ones, which
might be explained by the distinctiveness of
humor, the increased cognitive processing time
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humor, the increased cognitive processing time

to understand the humor, or the emotional
arousal caused by the humor.[  citation needed ] 

Illusion of  truth effect That people are more likely to identify as true
statements those they have previously heard
(even if they cannot consciously remember
having heard them), regardless of the actual
validity of the statement. In other words, a
person is more likely to believe a familiar
statement than an unfamiliar one.

Illusory correlation Inaccurately remembering a relationship
between two events.

Lag effect  See spacing effect.
Leveling and Sharpening Memory distortions introduced by the loss of

details in a recollection over time, often
concurrent with sharpening or selective
recollection of certain details that take on
exaggerated significance in relation to the
details or aspects of the experience lost
through leveling. Both biases may be reinforced
over time, and by repeated recollection or re-
telling of a memory.

Levels-of -processing
effect 

That different methods of encoding information
into memory have different levels of
effectiveness.

List-length effect A smaller percentage of items are remembered
in a longer list, but as the length of the list
increases, the absolute number of items
remembered increases as well.

Misinformation effect Memory becoming less accurate because of
interference from post-event information.

Modality effect That memory recall is higher for the last items
of a list when the list items were received via
speech than when they were received through
writing.

Mood-congruent memory
bias 

The improved recall of information congruent
with one's current mood.

Next-in-line effect That a person in a group has diminished recall
for the words of others who spoke immediately
before himself, if they take turns speaking.

Part-list cueing effect That being shown some items from a list and
later retrieving one item causes it to become
harder to retrieve the other items

Peak-end rule That people seem to perceive not the sum of
an experience but the average of how it was at
its peak (e.g. pleasant or unpleasant) and how
it ended.

Persistence The unwanted recurrence of memories of a
traumatic event.[  citation needed ] 

Picture superiority
effect 

The notion that concepts that are learned by
viewing pictures are more easily and frequently
recalled than are concepts that are learned by
viewing their written word form counterparts.
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Positivity effect That older adults favor positive over negative
information in their memories.

Primacy effect , Recency
effect & Serial position
effect 

That items near the end of a sequence are the
easiest to recall, followed by the items at the
beginning of a sequence; items in the middle
are the least likely to be remembered.

Processing difficulty
effect 

That information that takes longer to read and
is thought about more (processed with more
difficulty) is more easily remembered.

Reminiscence bump The recalling of more personal events from
adolescence and early adulthood than personal
events from other lifetime periods

Rosy retrospection The remembering of the past as having been
better than it really was.

Self -relevance effect That memories relating to the self are better
recalled than similar information relating to
others.

Source confusion Confusing episodic memories with other
information, creating distorted memories.

Spacing effect That information is better recalled if exposure
to it is repeated over a long span of time
rather than a short one.

Stereotypical bias Memory distorted towards stereotypes (e.g.
racial or gender), e.g. "black-sounding" names
being misremembered as names of criminals.

Suffix effect Diminish of the recency effect  because  a
sound item is appended to the list that the
subject is not required to recall.

Suggestibility A form of misattribution where ideas suggested
by a questioner are mistaken for memory.

Telescoping effect The tendency to displace recent events
backward in time and remote events forward in
time, so that recent events appear more
remote, and remote events, more recent.

Testing effect The fact that you more easily remember
information you have read by rewriting it
instead of rereading it.

T ip of  the tongue
phenomenon

When a subject is able to recall parts of an
item, or related information, but is frustratingly
unable to recall the whole item. This is thought
an instance of "blocking" where multiple similar
memories are being recalled and interfere with
each other.

Verbatim effect That the "gist" of what someone has said is
better remembered than the verbatim wording.
This is because memories are representations
and not carbon copy clones.

Von Restorff effect That an item that sticks out is more likely to be
remembered than other items

Zeigarnik effect That uncompleted or interrupted tasks are
remembered better than completed ones.
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Common theoretical causes of some cognitive biases 
Bounded rationality – limits on optimization and rationality 

Prospect theory 
Mental accounting 
Adaptive bias – basing decisions on limited information and biasing them
based on the costs of being wrong. 

Attribute substitution – making a complex, difficult judgment by unconsciously
substituting it by an easier judgment 
Attribution theory 

Salience 
Naïve realism 

Cognitive dissonance , and related: 
Impression management 
Self -perception theory 

Heuristics in judgment and decision making , including: 
Availability heuristic – estimating what is more likely by what is more
available in memory, which is biased toward vivid, unusual, or emotionally
charged examples 
Representativeness heuristic – judging probabilities on the basis of
resemblance 
Affect heuristic – basing a decision on an emotional reaction rather than a
calculation of risks and benefits 

Some theories of emotion such as: 
Two-factor theory of  emotion 
Somatic markers hypothesis 

Introspection illusion 
Misinterpretations or misuse of  statistics ; innumeracy . 

A 2012 Psychological Bulletin article suggested that at least eight seemingly unrelated
biases can be produced by the same information-theoretic generative mechanism that
assumes noisy information processing during storage and retrieval of information in
human memory. 

See also 
Affective forecasting 
Apophenia 
Black swan theory 
Chronostasis 
Cognitive bias mitigation 
Cognitive distortion 
Cross-race effect 
Dysrationalia 
Frame rate 
List of common misconceptions 
List of fallacies 
List of memory biases 
Lists of thinking-related topics 
List of topics related to public relations and propaganda 
Logical fallacy 
Media bias 
Pareidolia 
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Publication bias 
Recall bias 
Raster scan 
Saccade 
Saccadic masking 
Saccadic suppression of image displacement 
Systematic bias 
Transsaccadic memory 
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MastCell, Mattisse, Mauler90, Media-hound- thethird, Mgmirkin, Michael Hardy, Miguel
de Servet, Mikiemike, MisterSheik, MistyMorn, Mmortal03, Moni3, Moppy6969, Mr
Stephen, MrBill3, NATTO, Nagelfar, NickCT, Nihiltres, Northwestgnome, Nyttend, Odd
nature, Oldag07, Oliver Lineham, Omnipaedista, Philwiki, Pmj, Pompilos, Porlob,
Portillo, PseudoPserious, Psych psych, RJHall, Radon210, Raimundo Pastor, Rhalah,
Rich Farmbrough, Richard001, Rjwilmsi, Roadrunner, RobertG, Robertinventor,
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Rich Farmbrough, Richard001, Rjwilmsi, Roadrunner, RobertG, Robertinventor,

Robob6, Ruakh, SDC, Sadads, SandyGeorgia, Scs, Sharaya, Simplifier, Skalman,
Skipnyip, Skywalker415, Slow Thinker, Sluzzelin, Snowmanradio, Solomonfromfinland,
Soni, SpaceFlight89, Speculatrix, StAnselm, Stang, Star767, Steven Paul Jobs Apple
1, Straw Cat, Sue Gardner, SuperMarioMan, Taak, TableManners, Tabor,
TakuyaMurata, Tbhotch, ThatPeskyCommoner, The Anome, The Cheating King, The
Thing That Should Not Be, The Wilschon, The ed17, Thespian, Thetuxone98,
Timbatron, Tktktk, Tobacman, Toddst1, Toh, Tommy2010, Tony1, Torrentweb,
Trbdavies, Trekphiler, Trilobitealive, Twinsday, U3964057, Ugog Nizdast, Uncle Milty,
Unused000705, Useight, Variasveces, Velisar, Visor, Vuo, WJschmidt, WeijiBaikeBianji,
Weleepoxypoo, Wetman, Wheresmysocks, WikHead, Wikievil666, William Avery,
William Graham, Wjbeaty, Wyan1990, Xadhu, Xanzzibar, Xmarm, Y2kcrazyjoker4,
Yaris678, Yelyos, Yivi00, Zvika, Ὁ οἶστρος, 242 anonymous edits 
Bandwagon effect  Source:
https://en.wikipedia.org/w/index.php?oldid=599741984 Contributors: 1snailbyte, 7,
Aaron Kauppi, Achangeisasgoodasa, Aeternus, Al.locke, Aleph-4, Aleph4, Alexclaz,
Andrewaskew, Andrewpmk, Angry Lawyer, Anomalocaris, Applejaxs, Ashmoo,
AxelBoldt, BLueFiSH.as, Badger Drink, Bbarkley2, Bearian, Bender235, Biblbroks,
BigDunc, Bizso, Blmille1, Bluecat4, Bobo192, Bongwarrior, Bremerenator, Brews
ohare, Bryan Derksen, Burningdwarf, CJ DUB, Ccacsmss, Chip Zero, Chris the speller,
Chuck80, Circumspice, Cnilep, Colchicum, Count de Des Moines, Cst17, Cunard, Curtis,
Cuthbert29, Debouch, Deconstructhis, Dorftrottel, DreamGuy, Dreftymac, Ducksnort,
Duke33, Epbr123, Eric-Wester, EricEnfermero, Escape Orbit, FHMRUSSIA,
Faradayplank, Fastily, Fayenatic london, FileMaster, Fillmore Jive, Flavio.tosi,
Fluffernutter, FrankTobia, Frosted14, FunPika, GeeJo, Gnevin, Gregbard, Gscshoyru,
Hackenabush, Hayden120, Heegoop, IceCreamAntisocial, Idkbro, It's The Economics,
Stupid!, J.delanoy, JHP, JYi, James McBride, Jamesmoorhouse23, Jarble, Jeff Dahl,
Jim1138, Jkomlos, Joejones2028, Joerg Kurt Wegner, Josh3580, Jpoelma13, Kaihsu,
Kaonslau, Kingturtle, Kopitarian, Kotosan, Krabmeat, LW77, LibraryLion,
LinguistAtLarge, Lmatt, Loremaster, Lova Falk, MaCRoEco, Magioladitis, Mark Arsten,
MartinPoulter, Masalih, Matty1469, Maurreen, Mcorazao, Mellery, Mfhiller,
Mgiganteus1, Mmortal03, Moorlock, Mpcoder, Nareek, NeonMerlin, NoelFlicken,
Northamerica1000, Ohnoitsjamie, OlEnglish, Omphaloscope, OnBeyondZebrax,
Opticburst, Orphan Wiki, Patrick, Penbat, Peter Karlsen, Ph7five, Phyk, Piepie,
Pixelface, Pollinator, Portillo, Retired username, Revth, Rhobite, Richard75, Rjlabs,
Rjwilmsi, Rmfitzgerald50, Roadstaa, Robin63, RoflCopter404, Sanskritg, Scartelak,
Schuym1, Scott Keeler, Seglea, Shanes, Shawnc, ShelfSkewed, Shivambvij, Shoy,
SimonP, Skysmith, Smyth, Snowolf, SpaceFlight89, Spannerjam, Sprints,
Stefanomione, SteinbDJ, Stephen378, Stevietheman, Stuartco, Student7, Sun
Creator, Tabletop, Tasc, Tesseran, The Anome, The wub, ThePoorGuy, Thebomb556,
Thespian, Thingg, Thudworthy, Tktktk, Tmtoulouse, Toksoz, Torrentweb, TresÁrboles,
Trialsanderrors, Twinsday, U3964057, User2004, VMS Mosaic, Vanished user
ikijeirw34iuaeolaseriffic, Voldemore, Wassermann, Wikipelli, Xxsmarthxx1, 264
anonymous edits 
Base rate fallacy Source: https://en.wikipedia.org/w/index.php?oldid=598511056
Contributors: Aaron Kauppi, Aboulis, Ajax333221, Aunt Entropy, Barrkel, Bettis211,
Bgwhite, Bryan Derksen, Compfreak7, Danesparza, Diberri, Donner60, Dragice,
Drilnoth, Eelamstylez77, EmersonLowry, Enochlau, EverGreg, Gary, Greyengine5,
Groyolo, Hairy Dude, Hanxu9, Harold f, Hob Gadling, Homer3009, Huji, Itinerant1,
Jacob Robertson, Jayme, Jcblackmon, Jesin, JohnWEPurchase, Josang, Jsevan, Julian
Brown, Lavenderbunny, Logicchecker, Lova Falk, MartinPoulter, MathewTownsend,
Mindmatrix, Omicronpersei8, OnBeyondZebrax, Pgreenfinch, Piet Delport, Pjf,
Qbk711, Quantic.quintic, Reedy, Reschly, Revolving Bugbear, Richard001, Rjwilmsi,
Samkass, Schmancy47, Schneelocke, SchuminWeb, Shedeki, Shirley Hou, Sietse,
Silence, Slow Riot, Spannerjam, Stassa, Taak, Tanner Swett, Tehcarp, The Anome,
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Silence, Slow Riot, Spannerjam, Stassa, Taak, Tanner Swett, Tehcarp, The Anome,

Trappist the monk, Tritium6, Vianello, WavePart, Wikihiki, Zack, Zingus, 144
anonymous edits 
Belief  bias Source: https://en.wikipedia.org/w/index.php?oldid=586588300
Contributors: Aaron Kauppi, AnkhMorpork, Apgold, Brian Tomasik, ChrisGualtieri,
Duckalicious, Fatfingers, Grumpyyoungman01, Grutness, Magioladitis, MartinPoulter,
MathewTownsend, Mdrone, Mecanismo, Noamohana, P. G. Nicholas, RichardF,
Rjwilmsi, SP612, Spannerjam, StatsTeacher, The Anome, Warmstar, Whatotherway,
10 anonymous edits 
Bias blind spot  Source: https://en.wikipedia.org/w/index.php?oldid=596084159
Contributors: 2004-12-29T22:45Z, AED, Aaron Kauppi, Andreasmperu2008, Arthur
Rubin, D4g0thur, Flammingo, Grumpyyoungman01, Grutness, Gyan Veda, JHP,
Jruderman, Karada, MartinPoulter, Taak, Thespian, Trappist the monk, 18 anonymous
edits 
Clustering illusion Source:
https://en.wikipedia.org/w/index.php?oldid=587074651 Contributors:
2004-12-29T22:45Z, Aaron Kauppi, Atakdoug, Audacity, Bainemo, Bkell,
BlazingThunder, Boffob, Brandon5485, Btyner, CaitlinJo, DavidWBrooks, Dcoetzee,
Freude.schoner.gotterfunken, Fyyer, Ground, Gwalla, Hohum, Ieopo, Inky, Janko,
Lambiam, Lazarus666, Localh77, Lova Falk, LtNOWIS, MER-C, Makescleaf,
MartinPoulter, McGeddon, Michael Hardy, Nandesuka, Nickg, Pavel Vozenilek,
Peter.C, Rich Farmbrough, Rjwilmsi, Robin S, Scientific29, ScopyCat, Skeptiker,
Spannerjam, Taak, Tabor, Tangopaso, Tlogmer, Zippanova, 43 anonymous edits 
Congruence bias Source: https://en.wikipedia.org/w/index.php?oldid=584406361
Contributors: Aaron Kauppi, Anomalocaris, Bearian, Cmdrjameson, Haeinous,
Heycam, Jon.baron, MathewTownsend, Poliquin, RafaelRGarcia, The Anome, Thespian,
6 anonymous edits 
Conjunction fallacy Source:
https://en.wikipedia.org/w/index.php?oldid=594668521 Contributors: Aaron Kauppi,
Andeggs, BenFrantzDale, Bender235, Bryan Derksen, Bunnyhop11, Claytondaley,
DH85868993, Dcoetzee, Dfoxvog, Ed g2s, El mbs, Etootheipi, Evencorrigeren,
Fnielsen, Gaius Cornelius, Hobsonlane, Iridescent, Karada, Machine Elf 1735,
MarkSweep, MartinPoulter, Mattisse, Maximus Rex, Michael Hardy, Mliggett, Petiatil,
Phillipsmcgee, Puellanivis, Qbk, Rasmus Faber, Rbarreira, Rfranco2, Riccardofranco,
SparxDragon, Strike Eagle, Taak, Trappist the monk, Unimaxium, Velella, Vyznev
Xnebara, 44 anonymous edits 
Conservatism (belief  revision) Source:
https://en.wikipedia.org/w/index.php?oldid=590754245 Contributors: Alexwagner,
Andrewaskew, Auric, GEBStgo, Gregbard, Kiefer.Wolfowitz, Melcombe, Porejide,
Qwfp, Solomonfromfinland, Taak, 6 anonymous edits 
Contrast effect  Source: https://en.wikipedia.org/w/index.php?oldid=582353200
Contributors: Aaron Kauppi, Bulwersator, Charles Matthews, Danlock8, Danorux,
Grutness, Jacobolus, Jamesmcardle, Jennavecia, Jlaidman, Johnkarp, Jonadin93,
Katharineamy, Kpmiyapuram, Lugia2453, Mandarax, MartinPoulter, Neparis,
Nuvitauy07, Nyttend, PaulBetteridge, Psych psych, Qef, RichardF, Robert P. O'Shea,
Rsabbatini, SF007, Saber girl08, Sgeo, Shwimla, Spannerjam, Terpsichoreus, Tevildo,
The Anome, Thespian, Typhoon, WBNS, Wykypydya, Xanzzibar, 29 anonymous edits 
Curse of  knowledge Source:
https://en.wikipedia.org/w/index.php?oldid=593154798 Contributors: Barumpus,
Bearcat, Bellemonde, Benvewikilerim, CompliantDrone, Donthedev, Gracefool,
Heroeswithmetaphors, JorisvS, Katharineamy, Polskivinnik, Robert1947, Taak, 4
anonymous edits 
Decoy effect  Source: https://en.wikipedia.org/w/index.php?oldid=590960254
Contributors: Gnobal, Hamoudafg, Loqi, Prof. Squirrel, Rich Farmbrough, Rjwilmsi,
Ruakh, Skapur, Spannerjam, Wasabe3543, 12 anonymous edits 
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Denomination effect  Source:
https://en.wikipedia.org/w/index.php?oldid=545658093 Contributors:
DustFormsWords, Grutness, Melchoir, Milowent, 2 anonymous edits 
Distinction bias Source: https://en.wikipedia.org/w/index.php?oldid=592513961
Contributors: Aaron Kauppi, Avalon, Bugbrain 04, Fabrictramp, Gmoney5jr, Ioeth,
Leolaursen, Mbrooks21, RJFJR, Rjwilmsi, RomanSpa, Spannerjam, 4 anonymous edits 
Duration neglect  Source: https://en.wikipedia.org/w/index.php?oldid=595062464
Contributors: Adrian J. Hunter, Evercat, Magioladitis, MartinPoulter, Rjwilmsi,
Spannerjam, Taak 
Empathy gap Source: https://en.wikipedia.org/w/index.php?oldid=597138720
Contributors: 08alisalutsc, 2004-12-29T22:45Z, Aaron Kauppi, Bellemonde,
DadaNeem, Darkwind, Doczilla, Dravecky, Framhein, Fæ, Grutness, Guptakhy,
Khazar, Lord Arador, Mattisse, Michael Hardy, Must We, Remuel, RichardF, Rjwilmsi,
Ronbredo, Skrewler, SocialPsyc, Spannerjam, Vegaswikian, Yale3000, 14 anonymous
edits 
Endowment effect  Source:
https://en.wikipedia.org/w/index.php?oldid=597513422 Contributors: ARG1900,
Aaron Kauppi, Auric, Beefyt, CALR, CWenger, ChrisGualtieri, Clefticjayjay, Cretog8,
Daira Hopwood, Dillard421, Emfraser, Everything counts, FrankTobia, Heshacher,
Isaacdealey, John Broughton, JohnKiat, Jonkerz, Jweiss11, Karada, Lesath,
LuckyDucky, MathewTownsend, Mattisse, Mogism, Monre, NellieBly, New worl,
Nirmanor, NoWikiFeedbackLoops, Paul Magnussen, Pgreenfinch, Psychobabble,
Recury, Rich Farmbrough, RichardF, Rjwilmsi, Rlove, Rongrong.shu, Rory096,
Sbanker6, Schwallex, Sicherlich, Simetrical, Spannerjam, StradivariusTV, Taak,
Teratornis, The Anome, Thespian, 48 anonymous edits 
Experimenter's bias Source:
https://en.wikipedia.org/w/index.php?oldid=594404960 Contributors: 2over0, Adrian-
from-london, Amatulic, Arctic.gnome, Bearcat, Bender235, Bert56, Bhny, Btyner,
Captain-n00dle, Chris the speller, Cpl Syx, Davidmack, Doczilla, Eewild, Emble64,
Fnielsen, Galloping Ghost U of I, Henrygb, Jasongilder, Jfromcanada, Kostmo, Lethe,
Limulus, Malcolma, QuiteUnusual, Qwfp, Rjwilmsi, Robertinventor, Rsabbatini, Ruby
Murray, Sisyphustkd, Smallman12q, Solomonfromfinland, Spannerjam, Steve carlson,
Tide rolls, TippTopp, Uncle Milty, WikHead, 25 anonymous edits 
Functional fixedness Source:
https://en.wikipedia.org/w/index.php?oldid=569728516 Contributors: Arbitrarily0,
Artichoke-Boy, Bahboom03, Captain Quirk, Closedmouth, Cmglee, Damian Yerrick,
Dcflyer, Dental, DragonflySixtyseven, EPM, Gary, GregorB, Hinrik, Imnotminkus, Jackk,
Jdick1, Jdralphs, John Vandenberg, Klnorman, Mattisse, Mboverload, Perfect Proposal,
Piotrus, Pmanderson, Reedy, Robert Stevenson, Salthizar, Stepha, SteveBaker,
StriderTol, Teratornis, VsevolodKrolikov, Youneedmoretrees, �, 73 anonymous edits 
Framing effect (psychology) Source:
https://en.wikipedia.org/w/index.php?oldid=599031679 Contributors: Aaron Kauppi,
Alfredo ougaowen, Chris the speller, Cogpsych, Cretog8, Dark Silver Crow,
DarwinPeacock, Dzforman, Emurphy42, Fabrictramp, Glaje, Hazard-SJ, Helvetius,
Hwang.joshua, Jodyng888, Kebes, Lova Falk, MartinPoulter, MathewTownsend,
MatthewVanitas, MrOllie, Nancyb672, New worl, PeterEastern, Rjwilmsi,
Stefanomione, Superp, Susannavogel, Tisane, Ucucha, WissensDürster, Wodrow, 26
anonymous edits 
Gambler's fallacy Source: https://en.wikipedia.org/w/index.php?oldid=585675130
Contributors: 2004-12-29T22:45Z, 2005, AKGhetto, Aaron Kauppi, Alex W,
AlexanderM, Alksub, Aly89, Andeggs, Andyroo316, Antarctic-adventurer,
Antideregister, Aoxiang, Areldyb, Ashley Pomeroy, Aveekbh, Avirunes, AxelBoldt,
Baccyak4H, Badger Drink, Banedon, Barklund, Bender235, Bfinn, Bigturtle, Bkell, Blue
Tie, Brad78, Bryan Derksen, Bush6984, CSTAR, Cablehorn, Calair, Camaj, Camw,
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Tie, Brad78, Bryan Derksen, Bush6984, CSTAR, Cablehorn, Calair, Camaj, Camw,

Cgwaldman, Cjrcl, Cmglee, CobaltBlue, Constructive editor, Conversion script,
Courcelles, Cyclist, D o m e, DanielCD, DavidDouthitt, DavidWBrooks, Day viewing,
Dcoetzee, Den fjättrade ankan, Deor, DocWatson42, Doniago, Donnaidh sidhe,
DragonHawk, Duoduoduo, E090, Edward, Electricbassguy, Emurphy42, Enric Naval,
Eurosong, Evanreyes, Father Goose, FeatherPluma, Feezo, Fiveclubs, Fleecemaster,
FoCuSandLeArN, Forzajuve 27, Fosterd2, Fr, Furrykef, GDstew4, GVnayR, Gayasri,
Gazpacho, Giftlite, Gonzalo Diethelm, Grace Note, Graham87, GreenReaper,
Gregbard, Grumpyyoungman01, Gwern, HAGADAG, Haeinous, Headcase88, Heron,
Horovits, HumphreyW, Hyphz, Iceberg3k, JKRS ONE, JaGa, Jaguar9a9,
Jamesmcmahon0, Jasperdoomen, JesseRafe, Jimjam27, Jnestorius, Jokes Free4Me,
Julesd, Karada, Kazvorpal, Labans, Lenoxus, Lifefeed, Liko81, LilHelpa, LukeH, Luqui,
Magog the Ogre, Malcolm Farmer, Mandsford, MartinPoulter, MathHisSci, Maurice
Carbonaro, McGeddon, Melchoir, Melcombe, Melonkelon, Meno25, Michaelbluejay,
Mike Van Emmerik, Molinari, Musiphil, Navigatr85, Nbarth, Netsumdisc, Notoldyet,
NykeYoung, O'kelly, Objective3000, Orthologist, Ozkaplan, PAR, Pacomartin, Pakaran,
PanagosTheOther, Pat Hayes, PatrikR, Pigman, Pimnl, PinkAmpersand, Pratik.mallya,
Quarl, Quiddity, Qwfp, RatnimSnave, Rbarreira, Reki, Rhalah, Rjwilmsi, Roma emu,
Ruzbehabbasi, S2000magician, SCF71, Sandebert, Sbyrnes321, Serious stam,
Shantavira, Sietse Snel, Silence, Slicing, SmartGuy Old, Smjg, Snoyes, Sockatume,
Songm, Spoon!, Statoman71, StuRat, Superm401, Taak, Takwish, Tamfang, Tarquin,
The Anome, TheFix63, TheOtherStephan, Thumperward, Timo Honkasalo, Tomeasy,
Tomisti, Torbad, UltimateHombre, Uusijani, Uvaphdman, Vbailo, Vegaswikian, Vicki
Rosenzweig, Vonbontee, Waleswatcher, Wolfkeeper, Woodstone, Wotnow, Wrp103,
Xanzzibar, 204 anonymous edits 
Hard–easy effect  Source: https://en.wikipedia.org/w/index.php?oldid=584592801
Contributors: Andremmoreira, Bearcat, Frze, Hwbehrens, Iannigb, JorisvS, Kash Kydd
Kali, STATicVapor, Spannerjam, TCMemoire, Travisjones032, WereSpielChequers, 2
anonymous edits 
Hostile media effect  Source:
https://en.wikipedia.org/w/index.php?oldid=591265519 Contributors: Aaron Kauppi,
Aellithy, Afa86, Andrewaskew, Bender235, Bookowl, Circeus, Crosbiesmith, DanielCD,
Dcoetzee, Duncharris, Dusty78, Ec5618, Florian Blaschke, Ginagrammatica, Good
King René, Hall Monitor, Harizotoh9, Hkimscil, Homo sapiens, Humblefool, Humus
sapiens, Ida Shaw, InverseHypercube, J.smith, J04n, JQF, Jfdwolff, Johnthescavenger,
Jruderman, Jwillbur, Karada, Keith-264, Ken Gallager, MartinPoulter, Mattbuck,
Mattisse, Maurreen, Michael Safyan, Mr. Wood, Mr2430, Nbfox19, NorthernThunder,
Padidliwa, Palmiro, Player 03, RichardF, Rick Norwood, Rjwilmsi, SimonP, Spot87,
Subversive.sound, Taak, Tempshill, Uhhlive, Unara, Uriber, VeryVerily, Viajero, 33
anonymous edits 
Hot-hand fallacy Source: https://en.wikipedia.org/w/index.php?oldid=595790609
Contributors: Akgidd, AndrewWTaylor, Andy Dingley, Banedon, BaxterLab, Bearcat,
BlowingTopHat, Camerafiend, ChrisGualtieri, Coolhandscot, Dicklyon, Gentimouton,
Giraffedata, Hessamnia, J Milburn, JNeal7, JimVC3, Kbog, Killer199208,
MathewTownsend, Mgiganteus1, Newfie Skeptic, Richigi, Rjwilmsi, SMasters,
Skeptical GC, Soulparadox, Spannerjam, Taak, Tdslk, Tideflat, Whitev74, Wolfkeeper,
23 anonymous edits 
Hyperbolic discounting Source:
https://en.wikipedia.org/w/index.php?oldid=592885226 Contributors: 1-is-blue,
271828182, Aaron Kauppi, AaronSw, Adirlanz, Allion, Als022, Andrem07, Atticusdrew,
Bender235, Berendt, Bhyde, Boing! said Zebedee, Btyner, Can't sleep, clown will eat
me, Cancan101, Ciphergoth, Cybercobra, David Eppstein, Devadatta, Dmmaus,
Drpickem, Edward, Eon01, Gainslie, Greenrd, IamNotU, Insignia1983, John Quiggin,
Karada, Kgrad, Khazar2, Lova Falk, Lpetrazickis, Mandarax, MarginalCost,
Matthewcgirling, Matthewfallshaw, Moxfyre, NathanHurst, PegArmPaul, Pgreenfinch,
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Matthewcgirling, Matthewfallshaw, Moxfyre, NathanHurst, PegArmPaul, Pgreenfinch,

Pkearney, Quorn3000, R'n'B, Redglasses, Rjwilmsi, Rl, Rory O'Kane, Seglea,
Simonhedlin, Taak, Temporaluser, Ticoneva, Tobacman, Undead warrior, Wrelwser43,
WriterHound, 67 anonymous edits 
Identifiable victim effect  Source:
https://en.wikipedia.org/w/index.php?oldid=587358498 Contributors: Dvorakson,
Hightemperament, InverseHypercube, Jesse V., Khazar2, Mate2code, Omnipaedista,
Outriggr, Roadapathy, Vectro, 6 anonymous edits 
IKEA effect  Source: https://en.wikipedia.org/w/index.php?oldid=597949790
Contributors: 8ty3hree, Agamash, Arjayay, ChrisGualtieri, EIFY, Gculliss, Gronky, Lova
Falk, Magioladitis, NearEMPTiness, Paul Magnussen, Randykitty, Rpyle731,
Rueminate, Shaddim, Spannerjam, Thumperward, 6 anonymous edits 
Illusion of  control Source: https://en.wikipedia.org/w/index.php?oldid=594636195
Contributors: Aaron Kauppi, Andreasmperu2008, Andrewaskew, Archola, Axblood,
Belovedfreak, Byelf2007, Charles Matthews, ChicJanowicz, Croweml11, Edgar181,
Emperor, Faizan, Giraffedata, Gmukskr, Gregbard, Hanxu9, I dream of horses,
JBelkin24, Karada, Kevinkor2, Kwertii, Magenta1, Markoc, MartinPoulter,
MathewTownsend, Narssarssuaq, Noblige, Peterdjones, Pinethicket, Populus,
Presearch, Rfl, Rich Farmbrough, Rjwilmsi, Sam Spade, Schwnj, SleekWeasel, Taak,
Tesseract2, The Anome, Thespian, Trivialist, Verne Equinox, WAS, Xyzzyplugh, 33
anonymous edits 
Illusion of  validity Source: https://en.wikipedia.org/w/index.php?oldid=598960443
Contributors: Mogism, Rjwilmsi, Spannerjam, Sun Creator, Taak, 3 anonymous edits 
Illusory correlation Source:
https://en.wikipedia.org/w/index.php?oldid=591650735 Contributors: 1000Faces,
Aaron Kauppi, Aarre, Adashiel, Arbitrarily0, Avicennasis, BL Lacertae, Bkel, Bolgj,
BrooxBroox91, Chester Markel, Chriszuma, Delldot, DynamoDegsy, Eleland,
Fotherge, Gretchen Tiddlywinks, InfoCmplx, Jennisama84, Karmela, Kelly Martin,
Khazar2, Kschutz, LilHelpa, Lova Falk, Mark Arsten, MartinPoulter, MathewTownsend,
Mav, Mrrhum, NinjaKid, Picaroon, Poliquin, Qwfp, R'n'B, Rebecca.lidh, Rjwilmsi,
Sonicyouth86, TFF 23, The Anome, U3964057, Uncle G, Wizardman, 39 anonymous
edits 
Impact bias Source: https://en.wikipedia.org/w/index.php?oldid=543823335
Contributors: 2004-12-29T22:45Z, Aaron Kauppi, Arno Matthias, Baronjonas,
Dravecky, Fenice, Harold f, Ixfd64, Johnkarp, Karada, Rajah, SWpsych309, Schwnj,
Taak, TheJJJunk, Thespian, 11 anonymous edits 
Information bias (psychology) Source:
https://en.wikipedia.org/w/index.php?oldid=592612847 Contributors: Aaron Kauppi,
Alansohn, BRW, Bporopat, Can't sleep, clown will eat me, Cmdrjameson,
Croctotheface, Hanxu9, MUNpsych, Mikael Häggström, Poliquin, Spannerjam, The
Anome, Yingsen, 17 anonymous edits 
Insensitivity to sample size Source:
https://en.wikipedia.org/w/index.php?oldid=519290452 Contributors: Magioladitis,
Mistercow, Rjwilmsi, Sun Creator, Taak, 1 anonymous edits 
Escalation of  commitment  Source:
https://en.wikipedia.org/w/index.php?oldid=599895711 Contributors: Acdx, Albany
NY, Allens, AndyLandy, BD2412, BDD, Blackjack48, Bobrayner, Cccantarelli,
Chaos5023, Cogiati, Comet Tuttle, Dandv, Deltabeignet, EEng, Eleassar, Fridek,
GTBacchus, HangingCurve, Jmelenson, Kappa, Kevin Murray, Kubanczyk,
Kwhittingham, MartinPoulter, Marudubshinki, Mpt, Neitram, Neurolysis, Pakaerf, Petri
Krohn, Phoenixrod, R'n'B, RichardF, Robofish, Rrreese, Saqib, Scientus, Trivialist,
Underpants, Wykypydya, ZeroOne, 26 anonymous edits 
Just-world hypothesis Source:
https://en.wikipedia.org/w/index.php?oldid=598431578 Contributors: 0nickyet,
2004-12-29T22:45Z, 20040302, Aaron Brenneman, Aaron Kauppi, Achowat, Antaeus

https://en.wikipedia.org/w/index.php?oldid=587358498
https://en.wikipedia.org/w/index.php?oldid=597949790
https://en.wikipedia.org/w/index.php?oldid=594636195
https://en.wikipedia.org/w/index.php?oldid=598960443
https://en.wikipedia.org/w/index.php?oldid=591650735
https://en.wikipedia.org/w/index.php?oldid=543823335
https://en.wikipedia.org/w/index.php?oldid=592612847
https://en.wikipedia.org/w/index.php?oldid=519290452
https://en.wikipedia.org/w/index.php?oldid=599895711
https://en.wikipedia.org/w/index.php?oldid=598431578


2004-12-29T22:45Z, 20040302, Aaron Brenneman, Aaron Kauppi, Achowat, Antaeus

Feldspar, Audriusa, Azcat1997, Badger Drink, BenFrantzDale, Benandorsqueaks,
Bender235, BreakfastJr, Brian Tomasik, CaptainVideo890, Careds44, Cheaal01,
Crzer07, DrL, Edgar181, Eep², EurekaLott, Exeunt, Fragglet, Frédérick Lacasse,
George Ponderevo, Gioto, Gregbard, Gunza, Gurch, Gökhan, Halil1, Icarus3, Ilkali,
Inhighspeed, Jayen466, Jesin, John Bessa, JohnOwens, Jokestress, JoshuaZ, Kai-
Hendrik, Karada, Lisamh, Lova Falk, Machine Elf 1735, Meshach, Mindmatrix,
Mohehab, Naomi Gratis, Niceguyedc, Paulscrawl, Penbat, Piledhigheranddeeper,
Pnrj, Portillo, R'n'B, Rebroad, Rjwilmsi, SkpVwls, Soultaco, Star767, Steven X,
SummerWithMorons, TJRC, Taak, Technical 13, The Anome, Tktktk, TurtleTrax,
U3964057, Ubiq, Vipinhari, Vladkornea, WhatamIdoing, Wolfdog, Wukai, Yngvadottir,
Zezen, 122 anonymous edits 
Less-is-better effect  Source:
https://en.wikipedia.org/w/index.php?oldid=582448207 Contributors: Asmym xix,
Atlas-maker, Bearian, EoGuy, Jwratner1, Magioladitis, Rjwilmsi, Spannerjam, Taak, 1
anonymous edits 
Mere-exposure effect  Source:
https://en.wikipedia.org/w/index.php?oldid=592148196 Contributors: Aaron Kauppi,
Aeternus, AndyJones, Antiqueight, Beforethefact, Brighterorange, Causa sui,
Ciphergoth, CloudNine, Cogpsych, Cymru.lass, Dcoetzee, Dpr, Guslacerda, Harb7833,
Janviermichelle, Jcbutler, Johnkarp, Jonah.harris, Jonathan.s.kt, JorisvS, Joyous!,
Karada, LilHelpa, MER-C, MartinPoulter, Masterofpsi, Mattisse, Nectarflowed,
Oakraiders3184, Pathoschild, Psp2010, Psychonaut, Rhinoracer, RichardF, Sadi
Carnot, Sam Spade, Schwnj, Snacks good, Steven X, Subversive.sound, Taak,
Tabletop, The Magnificent Clean-keeper, TheProject, Woohookitty, 47 anonymous
edits 
Money illusion Source: https://en.wikipedia.org/w/index.php?oldid=599646942
Contributors: Anual, Atlastawake, Beland, Bender235, Bob Hu, Bombastus,
Byelf2007, Byronmercury, Calm, Charlie.harding9, CommonsDelinker, Copyeditor42,
Cybercobra, Dkish1, Dmarquard, DontClickMeName, Dusik, Esaintpierre, Fplay,
Fuzzbox, Fyrael, Gareth Jones, Grafen, Gregbard, Jasonbook99, John Nevard, John
Quiggin, Johnkarp, Jonesey95, Karada, Magioladitis, Magister, MartinPoulter,
MathewTownsend, Mfulvio, MrBurns, One, Pamar1908, Pgreenfinch, Plastikspork,
Psychobabble, Rich Farmbrough, Rjwilmsi, Sam Hocevar, SimonP, Taak,
TheGeoffMeister, Thomasmeeks, Unimath, X!, XMCHx, 45 anonymous edits 
Moral credential Source: https://en.wikipedia.org/w/index.php?oldid=592585285
Contributors: Dozerbraum, Dweezle7, Earcanal, Grutness, Hongmt, Keith Cascio,
Loogel, Mohamed-Ahmed-FG, Pathoschild, Peace01234, Rallette, Rjwilmsi,
U3964057, 2 anonymous edits 
Negativity effect  Source: https://en.wikipedia.org/w/index.php?oldid=594757381
Contributors: Aaron Kauppi, AlyceBort, Btmaisel, Cogpsych, Grutness, Jojalozzo,
Karada, Koavf, MartinPoulter, Mattisse, Penbat, RichardF, Robert Daoust, Ruakh,
Schmancy47, Schwnj, Spannerjam, Taak, WikHead, 7 anonymous edits 
Negativity bias Source: https://en.wikipedia.org/w/index.php?oldid=598379357
Contributors: A7XDeathbatGNR, Aaron Kauppi, Apixx77, Batard0, Belovedfreak,
BrandiCarolyn, Brighterorange, Cmdrcool, CommonsDelinker, Doczilla, Edit650, Editor
Emeritus, Fnielsen, Funandtrvl, Geoffjw1978, Gobonobo, HatchMcGatch,
Inhumandecency, John of Reading, JorisvS, Kenton Scott, Labun123, Lockley,
Magioladitis, Mandarax, MartinPoulter, Mattisse, Mogism, Moonriddengirl, Nikkimaria,
PonyToast, Recury, Rjwilmsi, Selket, Smwagner, SomeFreakOnTheInternet,
Spannerjam, Ups46694, Wolfdog, YK Times, 22 anonymous edits 
Neglect of  probability Source:
https://en.wikipedia.org/w/index.php?oldid=573475150 Contributors: Aaron Kauppi,
Arno Matthias, Can't sleep, clown will eat me, Danman3459, Exeunt, Groyolo, Inkegg,
Jon.baron, Loma66, Primalmoon, The Anome, 4 anonymous edits 

https://en.wikipedia.org/w/index.php?oldid=582448207
https://en.wikipedia.org/w/index.php?oldid=592148196
https://en.wikipedia.org/w/index.php?oldid=599646942
https://en.wikipedia.org/w/index.php?oldid=592585285
https://en.wikipedia.org/w/index.php?oldid=594757381
https://en.wikipedia.org/w/index.php?oldid=598379357
https://en.wikipedia.org/w/index.php?oldid=573475150


Normalcy bias Source: https://en.wikipedia.org/w/index.php?oldid=595975155
Contributors: 4RugbyRd, Aaron Kauppi, Crystallina, Goodwin-Brent, Gunnanmon,
Hibana, J04n, Jkeene, KDS4444, LaFolleCycliste, Lova Falk, Malcolma, Meclee,
Mheenan, Michaeltaft, Neil P. Quinn, Niteowlneils, Piotrus, Remedia8, Rjwilmsi,
SchreiberBike, Sneak, Snorre, Spannerjam, StvnLunsford, Teratornis, Woohookitty,
Zstauber, 66 anonymous edits 
Selection bias Source: https://en.wikipedia.org/w/index.php?oldid=599264959
Contributors: Aaron Kauppi, Adrian J. Hunter, Amatulic, Anders Sandberg, AoS1014,
Arcadian, Beland, Bender235, Boffob, Cureden, Curiousacademic, Darrenhusted,
Dbachmann, Den fjättrade ankan, Diza, Doors22, Dr.K., Drae, Ed Poor, Esben.juel,
Farmanesh, Francisbach, Gazpacho, Giftlite, Graeme Bartlett, HaeB, Hatster301,
Henrygb, Hlovdal, Hstovring, Hylas Chung, Impossiblepolis, Insanity Incarnate, Iris
lorain, Isomorphic, Jpatokal, Kanodin, Karada, Kiefer.Wolfowitz, Kvng, Lamro,
Luciuskwok, Madhero88, Markupdancing, Michael Hardy, Mikael Häggström,
Millahnna, MishaPan, MistyMorn, Naadia07, Nnemo, Oddity, PeR, Quantanew,
Raimundo Pastor, Reyk, Rjwilmsi, Roadrunner, RodC, RoyBoy, Salih, Securiger, Sigma
7, Sked123, SlayerBloodySlayer, Spannerjam, StAnselm, Tabbbycat, Tabletop,
Taxman, Thosjleep, Tobacman, Tom Lougheed, U3964057, WinstonSmith, Zvika, 44
anonymous edits 
Observer-expectancy effect  Source:
https://en.wikipedia.org/w/index.php?oldid=584742289 Contributors: 2over0, Aaron
Kauppi, Akeron, Alienlifeformz, Andycjp, AstroHurricane001, Auric, BD2412,
Brandon5485, BullRangifer, Chealer, Circeus, Darrenhusted, DavidWBrooks, Dino,
Doctor Dodge, Draconiszeta, Ed Poor, Elabro, Emc2, Grutness, Herd of Swine, JH-
man, Jarble, Jokl, Karada, Kermit2, Koavf, Ksyrie, LMackinnon, Lectonar, Lindsay658,
Lova Falk, Mattisse, Maury Markowitz, Mikael Häggström, Mr. Granger, MrX,
Neutrality, Notoldyet, Oligomous, Omnipaedista, One Salient Oversight, Paulduffill,
Plastikspork, Res.being, Richard001, RichardF, Roberto Almeida,
Rul3rOfW1k1p3d1a, Salsb, Sameer.siddhanti, Spannerjam, Steve carlson,
Themightyquill, Unreal, WLU, Wikid77, 32 יבצ , לאינד   anonymous edits 
Omission bias Source: https://en.wikipedia.org/w/index.php?oldid=572511958
Contributors: Aaron Kauppi, Awesomekoala, Echo927, Harro5, Headwes, Jarble, John
Cross, Nutcracker, Rami R, Robert Saunders, Sergei Peysakhov, The Anome, 10
anonymous edits 
Optimism bias Source: https://en.wikipedia.org/w/index.php?oldid=597505881
Contributors: 4RugbyRd, Aaron Kauppi, Allion, Benedict Pinches, Cheapskate08,
Circeus, Cutler, Cybercobra, Edward, Ehheh, Elektrik Shoos, Gliush, Gloumouth1,
Gsaup, Hu12, J04n, Jim Sukwutput, JonPoley, Joseph Solis in Australia, Kwhitten,
Leibelk, Lova Falk, MartinPoulter, MathewTownsend, Mauls, Mdd, Mileworth, NOrbeck,
Nathan Johnson, Nclean, NeonMerlin, Northamerica1000, Pilgaard, Pm master, Pnm,
ProjectSavior, Psinu, Pwjb, Quisquillian, Redhanker, Renesis, Rjwilmsi, Ronz, Seglea,
Simon Kilpin, Smcg8374, SocialNeuro, Sonderbro, Spannerjam, Ssscienccce, Sun
Creator, The Thing That Should Not Be, Thumperward, Tisane, Tom Morris, Trigger
hurt, Twinsday, Wcby205, Wolfgang Arnold, 67 anonymous edits 
Ostrich effect  Source: https://en.wikipedia.org/w/index.php?oldid=599121939
Contributors: 72Dino, Andycjp, Awesomekoala, Biscuittin, Cretog8, Cybercobra,
Edward, Fabrictramp, Father Goose, KConWiki, MartinPoulter, Mikhailovich, Nem0sum,
Onyu2008, Pan Dan, Rackabello, Radagast83, Rjwilmsi, Solomonfromfinland,
Spannerjam, Speednat, Taak, 7 anonymous edits 
Outcome bias Source: https://en.wikipedia.org/w/index.php?oldid=554993379
Contributors: Aaron Kauppi, Absentis, Awesomekoala, Comrade Graham,
Engineeringsimon, Hanxu9, JHunterJ, JubalHarshaw, Loodog, Merehap, Mrwojo,
Pseudomonas, Scottallison, Shnookle72, The Anome, Wykypydya, 6 anonymous
edits 

https://en.wikipedia.org/w/index.php?oldid=595975155
https://en.wikipedia.org/w/index.php?oldid=599264959
https://en.wikipedia.org/w/index.php?oldid=584742289
https://en.wikipedia.org/w/index.php?oldid=572511958
https://en.wikipedia.org/w/index.php?oldid=597505881
https://en.wikipedia.org/w/index.php?oldid=599121939
https://en.wikipedia.org/w/index.php?oldid=554993379


Overconfidence effect  Source:
https://en.wikipedia.org/w/index.php?oldid=596464094 Contributors: 7&6=thirteen,
A crazy cranium, Aaron Kauppi, Ancheta Wis, Argumzio, Arno Matthias, Ashertg,
Bender235, CIreland, ChrisKnott, Cretog8, CyberSkull, DarkAdonis255, DigitalNinja,
Donandrewmoore, Edward, Ewlyahoocom, Funguscheese, Geoffrey Pruitt,
Giraffedata, Gmukskr, Iaoth, Isaacdealey, Jacobisq, JorisvS, Karoch, KillerChihuahua,
Lamro, LilHelpa, Lova Falk, MartinPoulter, Martinlc, Mattisse, Muboshgu, Penbat,
Pilcrow, Pwjb, RJBurkhart, RichardF, Sam Spade, SheeEttin, Simon1223hk, Smalljim,
Spannerjam, Star767, Tentinator, Theconfidenceman, Timrichardson, Tomeasy,
Wikiliki, WissensDürster, 41 anonymous edits 
Pareidolia Source: https://en.wikipedia.org/w/index.php?oldid=598215400
Contributors: 2004-12-29T22:45Z, 7&6=thirteen, 83d40m, A bit iffy, A2Z, AV3000,
Aaron Kauppi, Adamantios, Agamemnon2, Agota, Aiken drum, Aiko, Al Lemos, Alan
Liefting, Albany NY, Andesaa, Ankimai, Anthony Fok, Aoidh, Arno Matthias, Arrivisto,
Asenine, AstroHurricane001, Audacity, Augustosfaces, Axeman89, BD2412,
Befuddled steve, Beland, Ben MacDui, Beyondsolipsist, Binksternet, Bluefist,
Bostwickenator, Brandon5485, Cablehorn, Cacycle, Calicocat, Can't sleep, clown will
eat me, Celuici, Cgingold, Chinju, Chris Capoccia, Chrisorapello, Chrissmith, Citizen
Premier, Cmdrjameson, CobraWiki, Codicorumus, CommonsDelinker, CoombaDelray,
Crystalroseluv, Csernica, Cybercobra, Cynwolfe, DSatz, Daniel J. Leivick,
Darrenhusted, David Kernow, DavidWBrooks, Davkal, Deflective, Deglr6328,
Dirkbike, Djdole, Docether, Dorgan, Drbreznjev, DreamGuy, Drugonot, Duomillia,
Dureo, Dyanega, Ec5618, Edhubbard, Embe111, Emilylbaker, Emurphy42,
EvergreenFir, Exok, Fabrice Ferrer, Fama Clamosa, Flcelloguy, Flyer22, Flyingp,
Fotaun, Gadz, Gelbukh, Genghisgandhi, Geoff B, Ghelae, Ghostexorcist, Gilliam,
Ginsuloft, GorillaWarfare, Grendelkhan, Groyolo, Gulbenk, Gwalla, Halsteadk,
HamburgerRadio, Heah, Hellbus, Hormigo, ILoveGarrysmod, Icy118, Incnis Mrsi,
Isacdaavid, IsmaelCavazos, Ivan Marinov, JATorres6, JFlav, JJ Harrison, JMCC1,
JamesMLane, Jchthys, Jclerman, Jeffq, Johann Gambolputty, Johnuniq, Joseph Banks,
JoshHolloway, JuanTres, Justaperfectday, Karada, Kazvorpal, Ken Gallager,
Kencf0618, KennethBarnes, Keraunoscopia, Koven.rm, Krsont, Kwamikagami,
Kwjhrpdjs, Kylemcinnes, Langsamkommenlassen, Lentower, Light current, Liz,
Loadmaster, Lotje, LucasVB, MacGyverMagic, Macedonian, Machead, Magnetic hill,
Maldoror des Esseintes, Maproom, Mark Renier, Martarius, Martinevans123, Marx01,
Master Jay, Maurice Carbonaro, Maury Markowitz, Mauveipedia, McGeddon, McSly,
MementoVivere, Mendaliv, Metapsych27, Michael Hardy, Miklos legrady, Mimzy1990,
Mizunoryu, Mogism, MrBill3, Nagelfar, Nameyxe, Nestify, Nivas28, Novatien, Nufy8,
Omnipaedista, Osiris333, Ost316, Pablo-flores, Paradoctor, Paul Richter,
Paulburnett, Paulnasca, Perey, Perfectblue97, Plantigrade, Plasmic Physics,
PoccilScript, Portillo, President Rhapsody, Preslethe, Psychonaut3000, Pt, Quiddity,
Quinet, Ragaman7, Raistlinknight, Randallmcdabb, Rjwilmsi, Robin Johnson,
Roddyaleixo, Roi 1986, Rui Silva, Rursus, Rustypup49, Saintlink, Saltywood,
Scientific29, Seduisant, Seraphita, Sergeant Cribb, Shawn81, Shenme, Shirahadasha,
Shirudo, Sibanak, Sonjaaa, Speedoflight, Spiral5800, Subfonic, Swdev, Synthe, THB,
TLSuda, Taak, Tecsaz, Teratornis, Tevildo, ThePedanticPrick, Thrissel, Til Eulenspiegel,
Timotheus Canens II, Toddst1, Tommy2010, Treeman1234, Tronno, Twang, Twthmoses,
Undomelin, V-Man737, Valugi, Vegaswikian, Velella, Violetmermaid, Viriditas, Vsion,
Vuo, Wetman, Wiki-uk, Wikipedian231, WikipedianProlific, WurmWoode, Xanzzibar,
Xasodfuih, Yomna 1, Zzyzx11, Ὁ οἶστρος, 248 anonymous edits 
Pessimism bias Source: https://en.wikipedia.org/w/index.php?oldid=576865541
Contributors: Bearcat, George Ho, Grutness, MartinPoulter, Rjwilmsi, Spannerjam,
Tisane, Xezbeth, 4 anonymous edits 
Planning fallacy Source: https://en.wikipedia.org/w/index.php?oldid=594447226
Contributors: 4RugbyRd, A bit iffy, Aaron Kauppi, Acidjazz1, Allion, Boffob,

https://en.wikipedia.org/w/index.php?oldid=596464094
https://en.wikipedia.org/w/index.php?oldid=598215400
https://en.wikipedia.org/w/index.php?oldid=576865541
https://en.wikipedia.org/w/index.php?oldid=594447226


Contributors: 4RugbyRd, A bit iffy, Aaron Kauppi, Acidjazz1, Allion, Boffob,

Cheapskate08, DJ Clayworth, DavidLevinson, Dontdoit, Ehheh, Elpincha, Engi08,
Epeefleche, Eric Hawthorne, Gsaup, Hu12, Ike9898, Jackvinson, JonDePlume, Karada,
Kwhitten, Markbassett, MartinPoulter, MathewTownsend, Mbarbier, Michael Hardy,
Nathan Johnson, Nonky, Pilgaard, Pm master, Poli08, Rajiv.Pant, Random user,
Richard-of-Earth, SchuminWeb, Sonderbro, Taak, The Anome, Trilliumz, TuomoPaqvalin,
Van helsing, Vergilden, Widefox, 22 anonymous edits 
Post-purchase rationalization Source:
https://en.wikipedia.org/w/index.php?oldid=594812575 Contributors: Aeluwas,
Aymatth2, Benlisquare, Blazemore, Bluetooth954, CanadianPenguin, Closedmouth,
Corbenine, Daranz, Denisarona, Dizzious, Excirial, Gfoley4, Googfan, Grayfell,
GregorB, Grutness, Havermayer, Hqb, Jim1138, Jtle515, Jtneill, Kbh3rd, Kostmo,
LFaraone, MartinPoulter, Medicineluke, Mejogid, Nixeagle, Odie5533, Oligophagy,
PKT, Penbat, Pikamander2, PlasticPackage, Snigbrook, Spannerjam, Tbhotch, The
Anome, Wikipelli, ZildjianAVC, Zzuuzz, Σ, 141 anonymous edits 
Pro-innovation bias Source:
https://en.wikipedia.org/w/index.php?oldid=593261445 Contributors: Buddy23Lee,
Chowbok, DoctorKubla, Emeraude, Magioladitis, Malcolma, Mbamark, Spannerjam,
Ugog Nizdast, 3 anonymous edits 
Pseudocertainty effect  Source:
https://en.wikipedia.org/w/index.php?oldid=593812635 Contributors: Aaron Kauppi,
Bhny, Bluemoose, Charles Matthews, Grutness, Jodyng888, Loudsox,
MathewTownsend, Mattisse, Maurreen, Mostargue, RichardF, Rjwilmsi, Smmurphy,
The Anome, 8 anonymous edits 
Reactance (psychology) Source:
https://en.wikipedia.org/w/index.php?oldid=599610797 Contributors: Abiliocesar,
Adambro, Alousybum, Atlantia, B.S. Lawrence, Chemturion, Curlie, Dicklyon, Dinomite,
DrMel, Dravecky, Efiiamagus, Ferrarimangp, Fifelfoo, Fratrep, Fubar Obfusco,
GregorB, Gypsydancer, Henrysteinberger, Internoob, Iridescent, IronGargoyle,
JamesAM, Jjron, Jmah, Johnor, JorisvS, KHAAAAAAAAAAN, Magioladitis, Mandarax,
Mattisse, Pathoschild, Pbugyi, Pegship, PhnomPencil, Piercetheorganist, Poco a
poco, Psywikiuser, Recury, Sam Spade, SchreiberBike, Sketchmoose, Steve carlson,
Stifle, That Guy, From That Show!, Topbanana, Versageek, Wikieditor1988, 53
anonymous edits 
Reactive devaluation Source:
https://en.wikipedia.org/w/index.php?oldid=522654680 Contributors: Magioladitis,
Paul Magnussen, Taak, 2 anonymous edits 
Recency illusion Source: https://en.wikipedia.org/w/index.php?oldid=590029068
Contributors: Bedivere, Cnilep, Entail, Jmk, Keith Cascio, Kyoakoa, Pol098, Ruakh,
Seino van Breugel, Spannerjam, Tabledhote, Windharp, 23 anonymous edits 
Restraint bias Source: https://en.wikipedia.org/w/index.php?oldid=580757904
Contributors: Ahart1psy, Sun Creator, ThePastIsObdurate, Wouterstomp, 2
anonymous edits 
Rhyme-as-reason effect  Source:
https://en.wikipedia.org/w/index.php?oldid=563792905 Contributors: Archieboy2,
Magioladitis, Taak, 5 anonymous edits 
Risk compensation Source:
https://en.wikipedia.org/w/index.php?oldid=597557688 Contributors: ADM, Adambro,
Alanbraggins, Alex Sims, AmericanEnglish, Annettejswilde, Aslakken, Bearian,
Beefman, Beland, Beowabbit, Bgwhite, Boonukem, Brian the Editor, Complainer,
Cutler, Dan100, Daniel J. Leivick, DavidRF, DeFacto, Dennis Bratland, Dhodges,
Ephebi, Faizan, Fmalina, Fratrep, George Ponderevo, Gfbs, GregorB, Haeinous,
ImperfectlyInformed, InTheZone, J36miles, JHP, John Nevard, John of Reading, Just zis
Guy, you know?, JzG, LMB, LatchWits, Mattisse, Mild Bill Hiccup, Mokgand, Mr
swordfish, Murphybob, Nubiatech, Old Moonraker, PPBlais, Parrot of Doom,

https://en.wikipedia.org/w/index.php?oldid=594812575
https://en.wikipedia.org/w/index.php?oldid=593261445
https://en.wikipedia.org/w/index.php?oldid=593812635
https://en.wikipedia.org/w/index.php?oldid=599610797
https://en.wikipedia.org/w/index.php?oldid=522654680
https://en.wikipedia.org/w/index.php?oldid=590029068
https://en.wikipedia.org/w/index.php?oldid=580757904
https://en.wikipedia.org/w/index.php?oldid=563792905
https://en.wikipedia.org/w/index.php?oldid=597557688


swordfish, Murphybob, Nubiatech, Old Moonraker, PPBlais, Parrot of Doom,

Peregrine981, PeterEastern, Prumpf, Pruss, RedWolf, Richard Keatinge, RichardF,
Rjwilmsi, Russell Thomas, SabreWolfy, Sf, Sharkford, Snori, SrJoben, Srich32977,
Steinsky, TeamZissou, Thumperward, Triku, Varitek, Walraslaws, William Avery, 57
anonymous edits 
Selective perception Source:
https://en.wikipedia.org/w/index.php?oldid=596372127 Contributors: Aaron Kauppi,
Adresearchpro, Alan Au, Amtiss, Bjoram11@yahoo.co.in, Duke toaster, Elainexp96,
Embram, Emrahertr, Fortuna Imperatrix Mundi, Gyan Veda, Jleboeuf, Karada,
Lithoderm, Mattisse, Myasuda, Nsanshaman, Pmanderson, Robofish, Ronz,
Rschmertz, Skrshnn, Spannerjam, Spidern, Staszek Lem, TSullivan, Taak, Tiffuny,
Ugncreative Usergname, Ὁ οἶστρος, 25 anonymous edits 
Semmelweis reflex Source:
https://en.wikipedia.org/w/index.php?oldid=585598304 Contributors: Adam78, AguC,
Auric, Bdamokos, Bender235, Boffob, DragonflySixtyseven, Florian Blaschke,
InverseHypercube, LilHelpa, LordIlford, Margaret9mary, Misarxist, Polisher of
Cobwebs, Power.corrupts, Seb az86556, Seren-dipper, Solomonfromfinland,
Tapalmer99, William Avery, Wireless Keyboard, Zellskelington, 11 anonymous edits 
Social comparison bias Source:
https://en.wikipedia.org/w/index.php?oldid=596653606 Contributors: Bhny, Fæ,
Grutness, John, Lish792, LittleWink, Omnipaedista, Pjoef, PostScarcity, Redrose64,
Rjwilmsi, Seren-dipper, ThePastIsObdurate, Zach014, 3 anonymous edits 
Social desirability bias Source:
https://en.wikipedia.org/w/index.php?oldid=589252167 Contributors: Ancodia,
Anschelsc, Arno Matthias, Arthur Rubin, BDD, Bender235, Biglovinb, Brentt, Chris the
speller, Cjmclark, Dcoetzee, DisplayGeek, Dpaulhus, Ecrooker, Etfp2008, Eustress,
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Arkwatem, Artdemon01, Ashley Pomeroy, Attys, Auntof6, Auric, Avalean, Avenged
Eightfold, Avjoska, Avoided, Avono, Awesomeguy92, AwesomerAlex, B, BD2412, Bag
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Nightscream, Ninja-4976, Nkocharh, Nmatavka, Nnp, Noctibus, Noleander,
Northamerica1000, NorthernThunder, NorwegianBlue, Notay001, Nowheresville,
OGoncho, ONEder Boy, Oda Mari, Oddball31593, Ohnoitsjamie, Oleg Alexandrov, Oli
Filth, Oliver Lineham, Omicronpersei8, Omnipaedista, Onceonthisisland, Onexdata,
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Sapphire Flame, Sardanaphalus, SatyrTN, SaveThePoint, Sceptre, SchfiftyThree,
Schickel, ScholarK93, Schroeder74, Seb144, Secretlondon, Semperf, Sentenal01,
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Contributors: Aspects, Cesiumfrog, Effie.wang, Evercat, Jeepday, Jon.baron, Kku,
Mrwojo, Nathan Johnson, Omnipaedista, Rodneylbrownjr, Schutz, Spannerjam,
Tlogmer, Wk muriithi, ZildjianAVC, 7 anonymous edits 
Actor–observer asymmetry Source:
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PavelCurtis, Paxse, Penbat, Pgreenfinch, Psychkid18, Puckly, R Lowry, Redsandro,
Rfl, Robert P. O'Shea, Rossami, Ruakh, Salim555, Samir, Scottallison, Second
Quantization, Soiducked, Sonicyouth86, Suidafrikaan, T00h00, Taak, Tapir Terrific,
That Guy, From That Show!, Tkircher, ToasterCoster, Uranographer, Vanished user
39948282, Voiklis, Wsanders, ZoneSeek, 151 anonymous edits 
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Contributors: Alterego, Bequw, Wk muriithi, 1 anonymous edits 
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https://en.wikipedia.org/w/index.php?oldid=550455422 Contributors: Katharineamy,
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https://en.wikipedia.org/w/index.php?oldid=593209956 Contributors: Aaron Kauppi,
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Woohookitty, Yakkmeister, ^demon, 25 anonymous edits 
Childhood amnesia Source:
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R'n'B, Raul654, Recury, ReverendG, Rich257, Riyuky, Rjwilmsi, Rookie 37, Roy Baty,
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Chips, Star767, StradivariusTV, Sverdrup, Tristin Louise, Vala M, WLU, Woohookitty,
XDanielx, 63 anonymous edits 
Cue-dependent forgetting Source:
https://en.wikipedia.org/w/index.php?oldid=587198914 Contributors: 2over0,
Ahkilinc, Ahoyle6, Bjones, Btball, Doczilla, Dono, Eaefremov, Eixo, Grutness, Hgspring,
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Cross-race effect  Source: https://en.wikipedia.org/w/index.php?oldid=598519675
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Ashleyleia, BD2412, BDD, Bender235, Benlisquare, Cactus26, Chris the speller,
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Cryptomnesia Source: https://en.wikipedia.org/w/index.php?oldid=599123537
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Clark, Epolk, Esrever, Everyking, Fhmit, Flaming.muskrats, Frencheigh, Furrykef, Gaius
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Jimig, Jmak, Jmh649, JoeSmack, KSchutte, Katharineamy, Keihatsu, Kolbasz,
Kripkenstein, LittleHow, Lova Falk, Macellarius, Manjel, Materialscientist, Mattisse,
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Rjwilmsi, Ronz, Room429, Scientific29, Scythia, Seven of Nine, Sicherlich, Slightsmile,
Smallman12q, Smartse, Smartybrain, Star767, Sthaler, StrontiumDogs, SummerPhD,
The Anome, The wub, TheProject, Timileyin1994, Timwi, Tom S. Fox, Tom87020,
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Generation effect  Source:
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