
JOURNAL OF MODELS OF PERSONALITY AND EMOTIONS, VOL. 18, NO. 1, FEBRUARY 2018 1

How are Different Human Personalities and
Different Cognitive Biases Connected?

Sara Jakša, Student, Mei:CogSci, University of Ljubljana

Abstract—Just as there is variability in personality, there is a variability in cognitive biases. This article is trying to disambiguate the
similarities and differences between personality traits and cognitive biases, to see where they are similar and where they are not. This
way, the possible role of personality in studying of the cognitive biases could be evaluated. The article makes a comparison between
cognitive biases and personality traits and try to see, if they are the same concept, if they have the same evolutionary basis and what is
their connection to the affective states. So far, the most promising hypothesis is, that cognitive biases are a lower level element than
personality traits.
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1 INTRODUCTION

1.1 What is Cognitive Bias

COGNITIVE biases are distinctive patterns of errors made
during cognitive processing [1]. While some authors

define it as the errors in the processing [1], [2], [3], the others
claim that they work in most cases and therefore have a role
and are not pathological [4], [5].

While the definition can stand for most of the uses of
the phrase cognitive biases, the scope of it changes from the
author to author. Kahneman in his book Thinking, Fast and
Slow [1], claim when they are talking about the cognitive
biases, they trace them back to the design of machinery of
cognition instead of the emotions. But then he discussed the
effect of regret on both the availability bias and on the status
quo bias [1]. He does make a clear distinction between cog-
nitive biases, that he is researching and perceptive biases,
like the Müller-Lyer illusion in the later part of the book.
For him, once people see through the preceptive illusion like
Müller-Lyer, it changes person’s behavior. But intellectually
knowing there is a cognitive bias does not do that [1]. Some
go as far as the divide the cognitive biases into cognitive
and affective biases [3].

On the other hand, there are authors that don’t make
differences between these groups. Some people see affect as
just an important part as anything else [2]. Also, in some
studies, the affective and perceptional biases are treated just
as another cognitive bias [5], [6]. Evolutionary accounts of
cognitive biases also involve the perceptional and affective
biases as well [7].

In this paper, the definition used is going to include all
of them. They are going to be considered cognitive biases,
for the purpose of this paper.

1.2 Individual Variability in Cognitive Bias
While the cognitive biases are considered something that
affect most, if not all people [8], there do seems to be some
personal variations.
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TABLE 1
The Results of Problem 5 and 6 [9]

Problem Choice Description Number of People

5 A 50% chance to
win a three-
week tour
of England,
France and
Italy

22

5 B 100% chance to
win a week tour
of England

78

6 A 5% chance to
win a three-
week tour
of England,
France and
Italy

67

6 B 10% chance to
win a week tour
of England

33

The first demonstration is the example from a paper
researching cognitive biases [9]. The problem 5 and 6 in this
article refer to the deciding between possibilities of winning
travelling packages illustrating the certainty effect.

As seen in the table 1, when choosing between the certain
win of one-week tour and half of that possibility of winning
a three-week tour, most people pick the one-week tour. But
if all stays the same, just the possibility of winning one-
week tour reduces, most people now choose the three-week
tour. Even though, in the neoclassical economics, these two
choices are equivalent.

There are groups of people that can be defined just based
on this. While there are no results for the individuals, there
are at least 45 people that changed their preference to a
shorter trip with certainty. At most 22 people preferred the
longer trip no matter the formulation. And at least 11 and
at most 33 people preferred the shorter trip no matter the
formulation. There could be some changes also to the longer
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trip in the more certain conditions, which is why it is not
possible to know the exact number of people in each group.
But they are in ranges defined above.

There have also been studies trying to describe this
variability. For example, based on the culture and gender,
people have a different amount of attribution bias [10].
People in interdependent societies are less likely to commit
fundamental attribution error than people in US and Europe
[4]. Mindfulness can reduce stereotyping and self-serving
bias [11]. And there are many others.

While there can be many descriptive groupings for this
individual variability, the one that will be discussed in this
paper is personality.

And there are indications that personality could be a
good candidate. For example, anchoring bias is higher for
people with high consciousness and it is also higher for peo-
ple with high agreeableness, but it is lower for people high
on extroversion. Also, for the optimism bias, openness to
experience increased it, while the agreeableness decreased
it [12]. Personality also have an effect of other cognitive
biases like overconfidence, mental accounting and sunk-cost
fallacy [13]. People’s personality also has an effect of their
framing [14].

1.3 What is Personality
Personality can be defined as temporal stability in behavior
and mental life [15]. There are many different approaches
to studying personality. There are at least two different
main approaches, the trait and the social-cognitive one.
While there are some indications, that there is a connection
between the social-cognitive in and trait and they can be
used at least in part interchangeably [16], the trait-based
models of personality are going to be used in this paper.

Traits are enduring descriptions of people, explaining
most of the variance in behavior [15], that are stable across
time and situations [17]. There is an assumption in the study
literature, that traits are something inherent, and can cause
behavior [15], which might not hold. For example, while the
Big Five, one of the taxonomy of traits, is based on the lexical
analysis, which is a descriptive methodology [15], they are
non-the-less considered more the expression of biology than
life experiences and are therefore considered the possible
cause of behavior [15].

1.4 The Big Five Model
The Big Five model is a descriptive model of personality.
The model was arrived by the means of lexical hypothesis.
The lexical hypothesis claims that all the attributes, that
are important for human life are already encoded in the
language. So, the scientist took all the adjectives in the
language, that can be used to describe a person. Then they
had people rate themselves or others on these adjective. By
using the factor analysis, they could see if some of these
adjective covary. For example, a person that would describe
themselves as hardworking, will most likely no describe
themselves as lazy. Or person that would describe them-
selves as happy will most likely also describe themselves as
exuberated [18].

By using this method, researchers generally arrived at
the five factors, described in the table 2. These factors also

TABLE 2
The Big Five Factors [19]

Factor Elements

Extroversion warm, self-confidence, positive
emotionality, risk seeking, so-
cializing

Neuroticism hate, depressive, self-criticality,
impulsivity, anxiety

Conscientiousness competence, order, self-
discipline, duty, hard-working

Agreeableness trust, altruism, nice, likeability
Openness ideas, curiosity, aesthetics, ide-

als, imagination

have facets, that are narrower than they are, and factors, that
are more general then these [20]. But this level is the one that
is generally used in the research.

1.5 Reinforcement Sensitivity Theory
The Reinforcement Sensitivity Theory (RST) is a neuropsy-
chological theory of personality [21], [22]. It is based on the
approach and avoidance system and it works on the idea
that organisms try to minimize the punishment and maxi-
mize the reward. There are three main elements that work
in interaction with each other. The Behavioral Approach
System (BAS) works by activating the approach system
and it is responsible for all positive stimuli. It also induces
positive emotions. The Fight-Flight-Freeze System (FFFS) is
responsible for all the negative stimuli, and it activates the
avoid system. It induces the emotion of fear. The Behavior
Inhibition System (BIS) is responsible for conflict resolution
between BAS and FFFS goals or between two goals in the
same system. It induces the emotion of anxiety.

Personality is then created, by giving each of these
systems a different strength. People with overactive FFFS
system develop the fear-related disorders, for example the
chronical fear of spiders or blood. People with just stronger
FFFS system are more fear prone. The people with over-
reactive BIS system develop an anxiety-based disorders,
for example the social anxiety. People with stronger BIS
are therefore more anxious. People with overreactive BAS
system develop a disinhibitory disorders, for example gam-
bling. People with just strong BAS are more likely to be
trying new things and don’t worry as much [22].

1.6 Connection Between Cognitive Biases and Traits
There are indirect connections between traits and cognitive
biases. For example, the trait anxiety in connected to some
of the cognitive biases [23]. One of them is the interpretive
bias, which means that people perceive worst outcome. Yet
this bias is lowered, when the state anxiety is lowered, and
people report lower levels of anxiety, when they are trained
to attend to less threatening part of the stimuli [6]. So, there
is a connection between the traits and the cognitive biases.

Biases can also provide a way to help study the person-
ality. Biases can a lot of times reveal the designs of mind, as
they are most likely to result of creating a niche for a subject,
and are therefore a design feature, instead of the design flaw
[4]. One way to do this is through mini-theories, where the
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biases in the biological and cognitive levels can explain the
workings of the mind [15]. The above-mentioned connection
between the anxiety and cognitive bias in perception is one
example of this.

1.7 Content of this Paper
In this paper, three different topics are going to be discussed.
The first topic is, if cognitive biases can be thought of and
operationalized as traits. Next are the two different aspects
of how to connect the personality traits and cognitive biases.
One is going to be from the evolutionary perspective and the
other one is going to be through the affective domain.

2 COGNITIVE BIAS AS A TRAIT

The first connection that it is going to be explored is when-
ever the biases could be thought of as traits as well. One of
the reasons for this is, that when studying optimism bias,
there is a lot of matching between traits and cognitive bias
[24], [25]. An experimental result going for state or trait
measure of optimism would be used to explain the results
in terms of cognitive bias.

Different things can also be operationalized as traits [15].
Different things have been operationalized as traits, from the
satisfaction of needs in the self-determination theory, rejec-
tion sensitivity, different beliefs and attitudes, self-schemas
and so on.

The important question therefore is, if cognitive biases
can be thought of as traits and if it is meaningful to opera-
tionalize them as traits.

2.1 Comparing Measurement and Validity of Traits and
Cognitive Biases
Even though the cognitive bias can be considered to be
just a feature of how the human cognition works [4], the
measurement of cognitive bias does not normally reflect
this. In most cases the cognitive biases are measured as
compared to some normative standard [26]. This standard
could be the comparison of people with lower decision-
making abilities with the norm, comparing people with
experts or comparing them with the optimal decision based
on the normative theoretical theory, for example the neoclas-
sical models in economics. Sometimes the reliance of bad
information and non-reliance on good information is also
used.

On the other hand, the personality is measured rela-
tively. The results of the personality measures are inter-
preted as the percentile of the sample that the person falls
into [27]. While some are considered more negative, for ex-
ample neuroticism or the dark triad (narcissism, Machiavel-
lianism, psychopathy), they don’t have the normative levels
defines for the normal population. Even so, the relative
personality is still used to link it to the more or less desirable
traits. For example, the general factor of personality is linked
to success in work, likeability and more effective decision
making [28].

This difference mirrors the difference in the correlational
and experimental division is psychology [22]. The cognitive
bias comes more from the experimental part of the psychol-
ogy, where the main method is generation of hypothesis

and testing them with controlled experiments. On the other
hand, the personality is studied more with the correlational
methods. But there is no reason why these two paradigms
of psychology could not use each-other’s strengths to study
the same phenomena.

Now, for the cognitive biases to be thought of as traits,
there are a couple of criteria that would need to be hold true.
These are reliability, stability and validity [15]. The long-
term stability of traits and cognitive biases and their ability
to be changed will be touched upon later.

The first problem with this is, that a lot of times the
reliability for cognitive biases is not easy to find. A lot of
times the biases in question are measured with one task
only [29], [30]. None of them mentions any kind of reliability
factor, nor is it usually discussed.

But considering that cognitive biases normally measure
actual decision making, even if in most cases it is in the
artificial environment, one could say that they do measure
what they were supposed to measure. Since it is supposed
to measure the patterns of errors made, one can get this
difference by comparing it to something normative. So,
while nobody discusses reliability, it could be because it is
implicitly already included in.

As far as validity goes, there are a couple of criteria
that needs to hold true. These are the current, predictive
and construct validity [15]. Current validity is taken care of,
because what researchers of cognitive bias measure is the
behavior. There is some predictive validity in the cognitive
bias as well. For example, the overconfidence can help with
the recovery rates in case of illnesses [31]. But it is still a
relatively young field, at least compared to the personality,
that there are not as many connections made yet. This is
also a reason, why there is not even any notable attempt
at overarching explanation of cognitive biases. There are
simply not yet enough observations yet to be able to make
one. Which is why they construct validity seems to hold for
now, but the future will be the final judge.

2.2 Cognitive Bias as a Trait vs. as a State

There are also different categories that are usually con-
trasted with traits. One of them is a trait vs. state division.
This part is to compare whenever the cognitive biases are
more like a state or a trait. In this case, traits are consis-
tent and stable dispositions. On the other hand, states are
temporal states of mind and mood [32].

As seen in the table 3, there are a couple of criteria, by
which the states differ from the traits. As far as cognitive
biases go, they are generally thought of as being enduring
and life-long so far [1]. And while the anecdotal evidence
showed, that statisticians still commit the small-sample bias
[8], there are some indications that some graduate programs,
like medicine and psychology, do make these cognitive
biases, dealing with statistical concepts lower [35]. Even so,
they are not as short-lived as the states, like for example
specific emotion.

As far as manifestation goes, the framing bias shows that
they are based on the situation. When comparing the two
dinner sets, which are identical, expect one also includes
additional broken pieces, the people decide differently when
comparing them or when judging them separately. If people
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TABLE 3
State vs. Trait [33], [34]

Issue State Trait

Duration short-lived enduring, life-
long

Manifestation continuous, whole
episode

reactive, based on
situation

Entities concrete, detected abstract, inferred
Causality situational personality causal

effect
Appearance time-restrained,

direct causality
if-then disposi-
tions

Pervasive affect non-pervasive pervasive
Consciousness noticeable non-noticeable

are comparing them, then they usually value them about the
same. But when comparing them separately, they are more
likely to pay more for the set without broken pieces than for
one with [1].

Unlike with the previous two criteria, the cognitive bias
as an entity is a lot more concrete than abstract or inferred.
This is the result of being a behavior, that is studied ex-
perimentally, as mentioned above. On the other hand, the
personality traits, for example sociability and so on are more
like an abstraction over the behavior. So, in this case, the
cognitive bias is more like a state than a trait.

The next criterion is a causality. So, is the effect of
the cognitive bias coming from the situation or from the
inner predispositions. The situation can change the behavior
resulting from the cognitive bias [36]. Different ordering of
the food changes the food that people take and drawing
white strips on the road can make people slow down by
changing their perception of speed. But on the other side,
these only take advantage of the way the human mind is
created. Cognitive bias is simply how the mind works [4],
and it is therefore an inner predisposition that drive the
whole exchange. So here, the evidence would point more
on the causal effects of the mind, and not some much on the
situational causality.

The next one is the appearance. Cognitive bias can
be a lot better explained in the if-then dispositions, then
with time-restrained direct causality. For example, in the
anchoring effect, if the person does not know the answer,
then the anchor is used as a starting estimate and then is
adjusted in a direction. A computer model SARA shows
the effect of anchoring on the generation of the estimate.
There anchor is used just as another piece of information,
and the estimate is simply an averaging of all the pieces of
information that could be recalled. SARA also shows that
the effect of the anchor can be longer lasting, possibly also
influencing the hindsight bias about this question at later
time [37]. Therefore, cognitive bias is not time-restrained,
and it does not always have a direct causality. So, then it is
more like a trait’s if-then dispositions than a state.

The next criterion is how pervasive is the cognitive bias.
Bias can be changed with the education [35] and it can also
be changed temporally, which is going to be discussed later.
But they are constantly present, and they do influence the
behavior in the world. People that are high in anxiety see the

world differently than do people low on anxiety, because
of the different effect of attending to the threating stimuli
[6]. Therefore, cognitive biases are quite pervasive and are
therefore more like a trait than a state.

The last criterion is the noticeability of the cognitive
bias in consciousness. The cognitive biases are not usually
noticeable in consciousness. People are generally not aware,
that they are being influenced by the anchor [1]. There can
be different experience, when the same problem is framed
as cost vs. as loss. But even so, most people can feel the
subjective experience of not wanting to experience the loss,
there is not actually any indication that cognition is used in
a different way than normally. People not noticing that they
picked the different options, when they were framed either
as loss or as cost show that is it so. So even in this criterion,
the cognitive biases are more like traits than like state.

Going over the criteria, most of them point that at least
when it comes to the states vs. traits, the cognitive biases are
a lot more like the traits, than states.

The only additional point would be the one about the
changeability. One was, that even states can have temporal
stability, so the defining criteria between state and traits
should be whenever they are open to change and devel-
opment [38]. Also, the essence of the trait is its stability over
time, which makes it insensitive to the index of behavior
change [39]. But in some cases, for example when trying to
change the cognitive biases, this behavioral change can be
an important concept. This is what it is going to be tackled
next.

2.3 Comparing Stability and Changeability of Traits
and Cognitive Biases
Personality is considered quite a stable concept. With age,
people’s rank according to each other is becoming more sta-
ble until later age [40], [41]. The mean level changes through
the ages, with biggest changes in the young adulthood [40],
[42]. Personality is stable over a lifetime, and while it is only
half as stable as intelligence, it is 20-times more stable than
self-opinion [43]. This stability does not apply to some of
the illnesses affecting the mind [42].

While there is a lack of true longitudinal studies of
change of cognitive bias, there are differences in different
age cohorts of the cognitive biases as well. Older people
have higher positive affective biases, lower loss sensitivity,
higher framing bias and lower sunk-cost bias [44]. But
because there is a lack of longitudinal studies, it is hard to
know if people have the same rank as regard to the cognitive
biases through time or not.

Both personality and cognitive biases can be changed.
But there are some big differences in how they are changed.
Personality is mostly changed thought the big changes in
the lifestyle. For example, the people getting married be-
come more introverted and less open. People become less
consciousness when having a baby or getting retired and so
on [45].

Also, short-term changes can be induced with simple
intervention. For example, the introverts, which were told
they were extroverts, rated themselves more extroverted.
But this effect disappeared in a couple of days [42].

On the other hand, the change in cognitive bias is usually
not attempted though the change in lifestyle, though based
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on the ecological niche, it would work [46]. Instead, the
decoupling of the system1 from system2 is considered the
best way to debias humans [1], [3], [47]. One way to do
this is to make pause people. Example of this would be to
make people justify their decision, which can lower positive
illusion biases [48]. Making people do the decision in the
foreign language can also lower some of the cognitive biases
as well [49].

The first more exact example of changing the bias is
nudging. While some people call this changing of bias [50], it
is using the bias to make people behave in the way that it is
better for them [36]. The example would be using a sentence
to make people self-evaluate themselves differently ("Today
Malcom X would probably rephrase his famous claim: social
skills are the passport for an empowered future"), which led
to lowering the discount rates for people with higher social
skills [51].

Some of the biases can be changed with the intervention
[50]. Priming can temporarily lower the perceptual biases,
but it does not work long term [52]. Interpretive training
does work over a 24-hour interval [23].

Another way of changing biases is with instructions.
There instructions can be either explicit, as in videos or
lectures [11], or implicit as in games [11], [53]. Sometimes
both are combined [5], [53]. These types of bias changes
seem to work, for at least a couple of weeks, on jumping
to conclusion bias on schizophrenics [5].

One way to use education for de-biasing, is to accumu-
late enough information about the domain. For example,
an American expert in urban studies would not be biased
when asked which city, San Diego or San Antonio, is larger,
because they would have information needed to answer
it [46]. Graduate studies in some fields, like medicine or
psychology, can also lower some of the cognitive biases
[35], which shows that it is possible to change them with
extensive training.

The last way would be in connection to the cognitive
state of the person. There are cognitive states, like the
cognitive load, fatigue and sleep deprivation can increase
the cognitive biases [3], [48].

While there is not a lot of evidence that cognitive biases
are as stable as personality, there are a lot of differences
shown in the ways of how they can be changed. The
personality is mostly changed in relation to the changing
social roles that people take [40]. It is an adoption to a new
ecological niche, where different social pressures produce
different cognitive working.

On the other hand, the changes in the cognitive bias
come mostly from narrow changes in environment, short-
term interventions and education. They are a lot more
explicit and/or narrowly defined. It seems that unlike the
personality, they might be a bit more like the situation
variables, that are studied in psychology. This is something
that is going to be checked in the next section.

2.4 Cognitive Bias as a Trait vs. as a Situation

The last division that appear frequently in the literature is
the difference between traits and situations. One experiment
showing this was, when they gathered introverted and
extroverted people and put them in different situations. In

TABLE 4
The Effect of Situation and Personality in Experiments [54]

Issue Manipulations Personality

Context Novel, formal, public Familiar, informal, private
Instructions Detailed, complete General or none

Choice Little or none Considerable
Response Narrow Broad
Duration Brief Extensive

each situation there were different rewards for introverted
or extroverted actions. When the rewards were unbalanced,
the people choose whichever reward was higher. When they
were balanced, people picked the action that was closer to
their personality [19].

In the table 4, there are different criteria as to when the
personality has a bigger effect vs. when the situation has a
bigger effect. The next section is going to try and answer, if
cognitive biases are mostly studied as situational variables,
or as personality ones. After that, the question of which one
would be more interesting to study is going to be touched
upon.

When it comes to the context, a lot of times are biases
studied in the public and formal situations. A lot of times the
biases are studied in the experiments [9], [49], [55]. There are
exceptions, for example when cognitive biases were studied
with intelligence officers in their normal environment [56].
Overall, currently the biases are mostly studied in the formal
context. So, in this regard, they are more like the situations.

The second criterion is instruction. Generally, people
get complete instruction in what they are supposed to do.
This is in connection to the third criteria, choice, because
people are generally not given a lot of choices. Usually it
is a decision between two options or putting a price to
something [1]. So, the responses are also usually not broad
at all. There are not a lot of additional choice there, so the
instructions as to what to do can be and are detailed. So,
both criteria are more like how situations are studied, then
personality.

The forth criteria is duration. These experiments are
usually short, because of its experimental nature. So here,
it is also more like how the situations are studied, then how
the personality is studied.

Overall, at least as far as this distinction goes, the cogni-
tive biases are not usually studied as a trait, but as a variable
that can be manipulated. Therefore, as far as the situation vs.
traits division goes, the cognitive biases are studied more
like the manipulations, than the traits.

2.5 Conclusion

In this section, there was quite some ground covered. There
were differences discovered in a couple of areas. One was
that the main research in personality and in cognitive bias
is happening in a different way. One difference was the
method. The other difference was what people wanted to
get out of the research. When studying personality, it is as
it is something unchanging and it is a lot more descriptive.
On the other hand, in the cognitive bias domain, there is a
lot of research focused on how to use, change or eliminate
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the cognitive biases. Which is most likely why it leads to
cognitive biases being studied more as manipulations, than
as some human trait.

So far, there had not been any reason uncovered, why
cognitive biases could not be studied as traits. But the
question here is, why cognitive biases are studied. If the
goal is to change and eliminate the cognitive biases, then
operationalizing them as traits have no meaning. Since traits
are considered something unchanging, this means that by
operationalizing cognitive bias as a trait, they lose the ability
to study the changes in them. On the other hand, if cognitive
biases are not thought of as mistakes, but to study, how the
cognition works and even study the individual differences
of how human cognition works, then operationalizing them
as traits could have some value.

3 EVOLUTION AS EXPLANATION FOR CONNEC-
TION BETWEEN BIASES AND TRAITS

Another way of how cognitive biases and traits could be
connected is, that they are both the result of the evolutionary
pressures. It can be both as a top-down process, where the
selective pressure only leaves the ones that are well suited
to the environment. It could also be an interactionist view,
where the environment affords unlimited possibilities and
organism then exploit some of them, getting more adapted
to these affordance, that they can use [46]. Either way, the
historical environment in which the humans lived could
help shape both the personality and the cognitive biases of
humans.

3.1 Error Management Theory
One mathematical model, that deals with evolutionary basis
of the cognitive biases is Error Management Theory (EMT).
EMT states that since some mistakes are more costly than
other, it is better to optimize for the lowest overall mistake,
then for the lowest number of mistakes made [7]. This
means, that instead of using the objective view of the world,
humans use the view of the world, which is the most useful
to them.

p(e|s)
p(e|¬s)

=
p(¬s)
p(s)

× (vTN + vFP )

(vTP + vFN)
(1)

In this case the optimal decision would the one, that
would optimize the formula 1. In this formula, the s stand
for the state of the world. If it is not negated, then the state
of the world is true, and if it is negated, then the state of
the world is false. The e stands for the observed evidence.
The vTN, vFP, vTP and vFN are costs and rewards based on
the belief and state of the world. vTP is the cost or reward
for believing s when s is true. vTN is a cost or reward for
not believing s when s is not true. vFN is the cost or reward
for not believing s, when s is true and vFP is the cost of
believing s when s is not true.

If the probability of both states, s is true and s is not true
are the same (p(¬s) = p(s)), and the goal is to maximize
the number of true belief, because the costs are the same
( (vTN+vFP )
(vTP+vFN) = 1), then belief should be accepted if the

evidence for believing it (p(e|s)) is bigger than the evidence
for not believing it (p(e|¬s)).

But the probabilities of both states are normally not the
same. Neither are the costs. For example, if something long
is seen in the grass, then there is a lot more chance that it is
going to be a stick than a snake (p(¬s)

p(s) > 1). But the cost of
recognizing it is as a snake, when it is a stick is a lot smaller
than the cost of recognizing it as a stick, when it is a snake
( (vTN+vFP )
(vTP+vFN) < 1). This change away from 1 is what shows

the evolutionary value of a bias.
This model shows why people are generally pessimists,

when it comes to the outside situation and optimists, when
it comes to themselves.

3.2 Personality

Personality also shows some of the evolutionary pressures.
For example, in the birds, the pairs that are similar and
extreme on the exploratory scale produce better younglings,
than parents that are in the middle or dissimilar [57]. The
personality example, is the new gen for dopamine receptors,
where a new allele creates more risk-prone, extroverted,
novelty seekers. The old version of the gen, which created
more risk-averse and cooperative, was more suited for the
scarce and hard environments, that people were exposed
to in hunter-gathering societies. But in the society of today,
the new version is getting more prominent, especially in the
America and Europe. It is a lot more fit for the resource-rich
environment with the ability for migration [58].

All dimensions of the personality could therefore also
be seen as costs and rewards, the same than EMT had
mathematized for cognitive biases. For example, the extro-
version has the reward for the mating opportunities and
exploration of novel opportunities, but the cost is lower
personal survival and possible lower offspring welfare. For
neuroticism, the reward of having a higher motivation and
being able to avoid hazards and cost of long-term stress
and shorter longevity. For openness, the reward is higher
mating success, but the cost is possible social isolation. The
conscientiousness has high long-term reward, but at the cost
of short-term costs. So, the higher the conscientiousness, the
more stable environment it needs. The same for agreeable-
ness, the smaller and tight group, the higher reward for
agreeableness and cost for not, and reverse for the large
groups with possibility of migration [59].

As it was already seen above, the rewards and costs
depend on the other abilities and affordances that the person
has and the environment, where it is situated. There are
trade-offs in each situation and with each configuration.
Each increase is one trait also bring forth the decrease in
other components [59]. This means, that at each point in
time, there is an optimal selection of trait values, which
bring forth the greatest fitness. But if the environment varies
over time, the optimal selection can also be different. If the
average fitness is the same, the selection will keep both
version. This does imply that for some individual, there
might not currently be the optimal niche available [58], even
when considering that people can change and pick their
own environments [54]. Though this niche finding could
help explain why traits are so stable [15].
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TABLE 5
Prospect Theory and Affective states [1]

Gains Loses

High probability Fear, risk aversion Hope, risk seeking
Low probability Hope, risk seeking Fear, risk aversion

3.3 Personality and Cognitive Bias

As seen in the previous two subsections, both the person-
ality and cognitive bias could be explained through the
lenses of cost and rewards, with evolution picking the one
with the highest fitness. The difference between the two are,
that cognitive biases have relatively straightforward costs
and rewards depending on the environment, while for the
personality these costs and rewards can also depend on the
other inner affordance that the person has. The example of
this kind of inner affordance is the trait openness. In people
with high intelligence, the openness can open new possibili-
ties. But in people that don’t have as high intelligence, it can
turn into mental illness [58].

This does indicate that personality is more of an upper
level concept, at least when it comes to the fitness.

4 AFFECT AS EXPLANATION FOR CONNECTION
BETWEEN BIASES AND PERSONALITY

Both cognitive biases and personality are among other
things also connected to the affective states. For example,
the RST is connected to the affective states. The BAS is
connected to the positive ones, while the BIS and FFFS are
connected to the negative ones. More specifically, the FFFS
is connected to fear, while BIS is connected to anxiety [21].

There have been some connections made in this direction
as well. Socially-anxious individuals often exhibit cognitive
biases connected to social information [60]. One explanation
was, that cognitive biases in socially-anxious individual
were the result of a higher BIS sensitivity [60].

Even in the Big Five, there are connections to the affec-
tive states. Extroversion is associated with positive affective
states, while neuroticism is associated with negative affec-
tive states [12], [15]. These same traits also seem to relate to
some of the cognitive biases connected to the affective states.
The people high on extroversion produce more positive
judgments and people high on neuroticism produce more
negative judgments [12]. Also, happy memories are more
accessible to people higher on extroversion, then people
lower on extroversion. For negative memories, the level of
neuroticism is important, with people higher on neuroti-
cism recall more negative memories than people lower on
neuroticism [15].

But cognitive biases can also have an affective compo-
nent. As seen in the table 5, the different situations elicit
different affective states. The state of fear is connected to
risk aversion and the state of hope being connected to risk
seeking.

This means that the affective states could be the mediator
between the personality and cognitive biases. For example,
combining the RST and prospect theory, the people with
higher BAS sensitivity would be more risk seeking, and

people with the higher FFFS sensitivity would have a higher
risk aversion.

This was tested in a study of pervasiveness of safety
driving advertisements, depending on the personality. Peo-
ple higher on BAS were more persuaded by some gain-
frame messages, but to none of loss-frame messages. On the
other hand, people with higher FFFS were more persuaded
by some loss-frame messages, but none of the gain-frame
messages [61].

The reason for effects like this could be that affective
states can influence some of the biases [6], [26], [34]. For
example, in the normal individual, there is a positive mem-
ory bias, while in the depressive people, there is a negative
memory bias [6].

But the current literature has the relationship turned
backward. Instead of affective states being the moderator
between personality and cognitive biases, the cognitive
biases are considered the moderator of the connection be-
tween personality and affective states. This is because cog-
nitive bias can influence affective states [23]. Some consider
the affective processing biases the neuro-signature of at least
some aspects of personality [15].

Some authors tested models of connections between
these different variables. One of them was seeing the re-
lationship between the RST personality, cognitive bias mea-
surements and anxiety. They found that the model where
personality goes through the cognitive bias to produce
emotion was the best fit for the data in that study. They
tried to see, if the direct connection to emotion or through
cognitive bias was better, when both were included, but
in that case the direct connection was insignificant. While
they did not test the connection from personality through
emotion to cognitive bias, considering that the model with
also direct link from personality to emotion was worse fit, it
would probably not be a good fit either [60].

Now, to truly see which acts as a mediator and which
is the result, both would need to be compared. This would
require a sample to fill in the personality questionnaire, then
go through the task, in the upper example it was giving a
speech and rate the cognitive biases and anxiety. The anxiety
could be rated with both first- and third-person rating and
cognitive biases could be rated with emotional Stroop task,
or as in the upper example, make the participant describe
how other will see them during the speech, or rate them-
selves in their expectations and how threatened they feel.
Some other measurements of cognitive bias could also be
used.

Then this data would be used to compare the two
models. One where personality goes through cognitive bias
to affective states. And the other, where personality goes
through affective states to cognitive bias. The one that
would be the better fit would be a better model.

One other idea, that was present in the literature was
to think of affective states as biases, but this idea was not
researched further [7].

The literature seems to indicate so far, that the most
likely connection between these three concepts is from
personality to cognitive bias to affect. But all alternative
model, even one where affect or personality are acting
as moderators between the other two concepts should be
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tested. If for no other reason, so that they can be seen as
something that is not according to the observation.

Because of that, it is hard to put the final word to this
topic.

5 CONCLUSION

In this paper, three different ways of how cognitive biases
and personality could be connected were discussed. In the
first part, the cognitive biases were compared to traits.
While the cognitive biases are researched in a way that
is dissimilar to the study of personality, they nonetheless
have some similar points. But they were also not the same
thing. So cognitive bias is not the same as personality traits.
There could potentially still be an argument made to have
cognitive biases operationalized as traits, but this would
make the research connected with eliminating biases non-
comparable. Therefore, there is no reason to do this at this
time, as debiasing is an important research area of cognitive
biases.

In the second part of the paper, the evolutionary bases
of cognitive biases and personality were discussed. Both
could be described as solution to optimizing the cost-reward
ration. But there were differences between them. In cogni-
tive biases, the multiple solutions were not the norm and
they were only dependent on the environment. On the other
hand, in personality, the multiple solution with the same av-
erage fitness were the norm, and they were also dependent
on the inner affordances and not only on environment. This
indicates that personality is a more higher-level concept in
fitness, when compared to cognitive biases.

In the third part, the connection between the cognitive
biases, personality and affect was discussed. The original
hypothesis was, that the affective states mediate the con-
nection. While there was no research to disprove it, the
literature indicates that it is the cognitive biases that mediate
the connection between personality and affect and not what
was originally hypothesized. While the jury is still out, the
literature account would put the personality as a higher-
level concept to the cognitive biases, which would be the
same as discovered in the part about the evolutionary basis
of personality and cognitive biases.

On the end, one can conclude, that personality and
cognitive biases are connected, but they are most likely not
the same concept. So far, the most promising hypothesis
seems to be that cognitive biases are a lower level concept,
which helps bring forth the different personalities.
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title: The Black Swan.

[9] D. Kahneman and A. Tversky, “Prospect theory: An analysis of
decisions under risk,” Econometrica, vol. 47, no. 2, pp. 263–291, 03
1979.

[10] A. H. Mezulis, L. Y. Abramson, J. S. Hyde, and B. L. Hankin, “Is
there a universal positivity bias in attributions? a meta-analytic
review of individual, developmental, and cultural differences in
the self-serving attributional bias.” Psychological bulletin, vol. 130,
no. 5, p. 711, 2004.

[11] N. E. Dunbar, C. H. Miller, B. J. Adame, J. Elizondo, S. N. Wilson,
B. L. Lane, A. A. Kauffman, E. Bessarabova, M. L. Jensen, S. K.
Straub, Y.-H. Lee, J. K. Burgoon, J. J. Valacich, J. Jenkins, and
J. Zhang, “Implicit and explicit training in the mitigation of
cognitive bias through the use of a serious game,” Computers in
Human Behavior, vol. 37, p. 307–318, 2014.

[12] C. Eroglu and K. L. Croxton, “Biases in judgmental adjustments
of statistical forecasts: The role of individual differences,” Interna-
tional Journal of Forecasting, vol. 26, no. 1, pp. 116–133, 2010.

[13] M. Rzeszutek, “Personality traits and susceptibility to behavioral
biases among a sample of polish stock market investors,” Interna-
tional Journal of Management and Economics, vol. 47, no. 1, pp. 71–81,
2015.

[14] R. Isidore and P. Christie, “Correlation between behavioral bi-
ases and investors personality in the secondary equity market
in chennai,” International Journal of Applied Financial Management
Perspectives, vol. 6, no. 2, 2017.

[15] G. Matthews, I. J. Deary, and M. C. Whiteman, Personality Traits,
3rd ed. Cambridge University Press, 2009.

[16] Y. Yang, S. J. Read, T. F. Denson, Y. Xu, J. Zhang, and W. C.
Pedersen, “The key ingredients of personality traits: Situations,
behaviors, and explanations,” Personality and Social Psychology
Bulletin, 2014.

[17] D. Cervone and L. Pervin, Personality: Theory and Research, 12th ed.
Wiley Global Education, 2013.

[18] L. R. Goldberg, “An alternative" description of personality": the
big-five factor structure.” Journal of personality and social psychology,
vol. 59, no. 6, p. 1216, 1990.

[19] J. Musek, Psihološki Modeli in Teorije Osebnosti. Faculty of Arts, De-
partment of Psychology, 1999, Translation of a title: Psychological
Models and Theories of Personality.

[20] ——, “A general factor of personality: Evidence for the big one in
the five-factor model,” Journal of Research in Personality, 2007.

[21] P. J. Corr, “Reinforcement sensitivity theory (rst): Introduction,”
in The Reinforcement Sensitivity Theory of Personality, P. J. Corr, Ed.
New York: Cambridge University Press, 2008, ch. 1, pp. 1–43.

[22] ——, “Personality and psychology: Hans eysenck’s unifying
themes.” The Psychologist, vol. 20, no. 11, pp. 666–669, 2007.

[23] T. B. Tran, P. T. Hertel, and J. Joormann, “Cognitive bias modifica-
tion: Induced interpretive biases affect memory,” Emotion, vol. 11,
no. 1, 2011.

[24] T. Sharot, “The optimism bias,” Current Biology, vol. 21, no. 23, pp.
941 – 945, 2011.

[25] T. Sharot, A. M. Riccardi, C. M. Raio, and E. A. Phelps, “Neural
mechanisms mediating optimism bias,” Nature, vol. 450, pp. 102–
105, 2007.

[26] P. M. Litvak and J. S. Lerner, Cognitive Bias, ser. Affective Science.
Oxford, England and New York, NY, USA: Oxford University
Press, 2009.

[27] L. R. Goldberg. (2017) Interpreting individual IPIP
scale scores. [Online]. Available: http://ipip.ori.org/
InterpretingIndividualIPIPScaleScores.htm

[28] J. Musek, “The general factor of personality: Ten years after,”
Psychological Topics, vol. 26, no. 1, pp. 61–87, 2017.

[29] V. A. Cussen and J. A. Mench, “Personality predicts cognitive
bias in captive psittacines, amazona amazonica,” Animal Behaviour,
vol. 89, pp. 123 – 130, 2014.

[30] E. Rassin, “Blindness to alternative scenarios in evidence evalua-
tion,” Journal of Investigative Psychology and Offender Profiling, vol. 7,
no. 2, pp. 153–163, 2010.



JOURNAL OF MODELS OF PERSONALITY AND EMOTIONS, VOL. 18, NO. 1, FEBRUARY 2018 9

[31] K. Shapira-Ettinger and R. Shapira, “The constructive value of
overconfidence,” Review of Law & Economics, vol. 4, no. 3, pp. 751–
778, 2008.

[32] B. P. Allen and C. R. Potkay, “On the arbitrary distinction be-
tween states and traits.” Journal of Personality and Social Psychology,
vol. 41, no. 5, pp. 916–928, 1981.

[33] B. M. Fridhandler, “Conceptual note on state, trait, and the state-
trait distinction.” Journal of Personality and Social Psychology, vol. 50,
no. 1, pp. 169–174, 1986.

[34] E. L. Rosenberg, “Levels of analysis and the organization of affect.”
Review of General Psychology, vol. 2, no. 3, pp. 247–270, 1998.

[35] D. R. Lehman, R. O. Lempert, and R. E. Nisbett, “The effects of
graduate training on reasoning: Formal discipline and thinking
about everyday-life events,” American Psychologist, 1988.

[36] R. H. Thaler and C. R. Sunstein, Nudge: Improving Decisions about
Health, Wealth, and Happiness. Yale University Press, 2008.

[37] R. F. Pohl, M. Eisenhauer, and O. Hardt, “Sara: A cognitive pro-
cess model to simulate the anchoring effect and hindsight bias,”
Memory, 2003.

[38] D. H. Kluemper, L. M. Little, and T. DeGroot, “State or trait:
effects of state optimism on job-related outcomes,” Journal of
Organizational Behavior, vol. 30, no. 2, pp. 209–231, 2009.

[39] M. Zuckerman and C. Spielberger, Emotions and Anxiety (PLE:
Emotion): New Concepts, Methods, and Applications, ser. Psychology
Library Editions: Emotion. Taylor & Francis, 2015.

[40] B. W. Roberts, K. E. Walton, and W. Viechtbauer, “Patterns of
mean-level change in personality traits across the life course: A
meta-analysis of longitudinal studies.” Psychological Bulletin, vol.
132, no. 1, pp. 1–25, 2006.

[41] S. Soldz and G. E. Vaillant, “The big five personality traits and
the life course: A 45-year longitudinal study,” Journal of Research in
Personality, vol. 33, p. 208–232, 1999.

[42] R. R. McCrae and J. Paul T. Costa, “The stability of personality:
Observations and evaluations,” Current Directions in Psychological
Science, vol. 3, no. 6, pp. 173–175, 1994.

[43] J. J. Conley, “The hierarchy of consistency: A review and model
of longitudinal findings on adult individual differences in intel-
ligence, personality and self-opinion,” Personality and Individual
Differences, vol. 5, no. 1, pp. 11 – 25, 1984.

[44] E. Peters and W. B. de Bruin, “Aging and decision skills,” Judgment
and decision making as a skill: Learning, development, and evolution,
vol. 5, pp. 113–1139, 2012.

[45] J. Specht, B. Egloff, and S. C. Schmukle, “Stability and change of
personality across the life course: The impact of age and major
life events on mean-level and rank-order stability of the big five.”
Journal of Personality and Social Psychology, vol. 101, no. 4, pp. 862–
882, 2011.

[46] E. Bardone, Seeking Chances: From Biased Rationality to Distributed
Cognition. Springer, 2011.

[47] S. O. Lilienfeld, R. Ammirati, and K. Landfield, “Giving debiasing
away: Can psychological research on correcting cognitive errors
promote human welfare?” Perspectives on Psychological Science,
vol. 4, no. 4, pp. 390–398, 2009.

[48] C. Sedikides and A. P. Gregg, “Self-enhancement: Food for
thought,” Perspectives on Psychological Science, vol. 3, no. 2, pp. 102–
116, 2008.

[49] B. Keysar, S. L. Hayakawa, and S. G. An, “The foreign-language
effect: Thinking in a foreign tongue reduces decision biases,”
Psychological Science, vol. 23, no. 6, pp. 661–668, 2012.

[50] C. MacLeod and P. J. F. Clarke, “Cognitive bias modification: A
new frontier in cognition and emotion research,” in Handbook
of Cognition and Emotion, M. D. Robinson, E. R. Watkins, and
E. Harmon-Jones, Eds., 2013, ch. 29, pp. 540–562.

[51] D. Pietroni and S. V. Hughes, “Nudge to the future: capitalizing on
illusory superiority bias to mitigate temporal discounting,” Mind
& Society, vol. 15, no. 2, pp. 247–264, Nov 2016.

[52] J. A. Bargh, W. J. Lombardi, and E. T. Higgins, “Automaticity
of chronically accessible constructs in person-situation effects on
person perception: It’s just a matter of time.” Journal of Personality
and Social Psychology, vol. 55, no. 4, pp. 599–605, 1988.

[53] C. K. Morewedge, H. Yoon, I. Scopelliti, C. W. Symborski, J. H.
Korris, and K. S. Kassam, “Debiasing decisions: Improved decision
making with a single training intervention,” Policy Insights from the
Behavioral and Brain Sciences, vol. 2, no. 1, pp. 129–140, 2015.

[54] A. H. Buss, “Personality as traits.” American Psychologist, vol. 44,
no. 11, pp. 1378–1388, 1989.

[55] O. Svenson, “Are we all less risky and more skillful than our
fellow drivers?” Acta Psychologica, vol. 47, no. 2, pp. 143 – 148,
1981.

[56] L. Jones, “Patterns of error: Perceptual and cognitive bias in
intelligence analysis and decision making,” Master’s thesis, Naval
Postgraduate School Monterey, CA, 2005.

[57] C. Both, N. J. Dingemanse, P. J. Drent, and J. M. Tinbergen, “Pairs
of extreme avian personalities have highest reproductive success,”
Journal of Animal Ecology, vol. 74, no. 4, pp. 667–674, 2005.

[58] L. Penke, J. J. A. Denissen, and G. F. Miller, “The evolutionary
genetics of personality,” European Journal of Personality, vol. 21,
no. 5, pp. 549–587, 2007.

[59] D. Nettle, “The evolution of personality variation in humans and
other animals.” American Psychologist, vol. 61, no. 6, p. 622, 2006.

[60] N. A. Kimbrel, R. O. Nelson-Gray, and J. T. Mitchell, “BIS, BAS,
and bias: The role of personality and cognitive bias in social
anxiety,” Personality and Individual Differences, vol. 52, no. 3, pp.
395 – 400, 2012.

[61] S.-A. Kaye, M. J. White, and I. M. Lewis, “Individual differences
in drivers’ cognitive processing of road safety messages,” Accident
Analysis & Prevention, vol. 50, pp. 272 – 281, 2013.

Sara Jakša Sara Jakša is a second-year student of Mei:CogSci program
from University of Ljubljana.


