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Psychologists studying cognitive processes and personality have increasingly benefited from the
wealth of theory, methodology, and decision making paradigms used in economics and game
theory. Similarly, for the economists, personality traits and basic cognitive processes offer a set of
coherent explanatory constructs in economic behavior. Given the debate on preference invariance
and behavioral consistency across contexts and domains, the papers in this topic shed light on
the existence and effect of stable sets of idiosyncratic features on economic decision-making.

While the effects of personality and cognition on economic decisions remain under-explored,
the papers contributed in this topic offer more than a stimulus for further research. The general
message could be that personality and cognitive processes offer the stable idiosyncratic ground
on which individual decisions are made.
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Editorial on the Research Topic
Personality and Cognition in Economic Decision Making

Recently, psychologists studying cognitive processes and personality have increasingly benefitted
from the wealth of theory, methodology, and decision making paradigms used in economics
and game theory. Similarly, for the economists, personality traits and basic cognitive processes
offer a set of coherent explanatory constructs in economic behavior. Given the debate on
preference invariance and behavioral consistency across contexts and domains, the papers in this
topic shed light on the existence and effect of stable sets of idiosyncratic features on economic
decision-making.

In Waskow et al., PWYW decisions are studied while acquiring FMRI data. Participants buy
music either under a traditional “fixed-price” (FP) condition or under a PWYW mechanism.
The data replicate previous results on the general feasibility of the PWYW mechanism. In the
FP-condition, neural activity in frontal areas during decision-making correlates positively with the
participants’ willingness to pay. No such relationship was observed under PWYW in any neural
structure. Stronger activity of the lingual gyrus was observed during PWYW.

In Proestakis and Branas-Garza, the authors deal with the degree to which obese people
adjust their own behavior as a result of anticipated discrimination. Consistent with the System
Justification Theory, the study finds that self-identified obese individuals request lower amounts
of money. Self-perceived but not externally reported excessive weight captures the self-weight bias
not only for obese but also for non-obese individuals. This self-weight bias, yielding lower salary
requests, enhances discriminatory behavior against individuals who feel, but may not actually be,
obese and consequently exacerbates the wage gap.

Corgnet et al. studies whether the push for recruiting diligent millennials using criteria such as
cognitive reflection can ultimately hamper the recruitment of creative workers. A positive effect
is observed of fluid intelligence on originality and elaboration measures of divergent creative
thinking. Furthermore, the U-shape relationship between cognitive reflection and fluency and
flexibility measures of divergent creative thinking is inverted. This suggests that thinking too much
may hinder important dimensions of creative thinking. Diligent and creative workers may thus be
rare.

In Zhu et al., event-related potentials were recorded to evaluate brain responses when gambling
for individual self, a close friend (relational self), or a class (collective self). When outcome feedback
was positive, gambling for the individual “self” evoked a larger reward positivity compared with
gambling for a friend or for the class, while there is no difference between the latter two conditions.
When outcome feedback was negative, no significant effect was found between conditions. These
findings provide direct electrophysiological evidence that the individual self is at the top of the
three-tier hierarchy of the motivational system in the collectivist brain.
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In Shang et al,, it is observed that the choice effect is a robust
phenomenon in which even “mere choice,” not including actual
actions could intensify the preference for the self-chosen over
other-chosen objects. Two studies examine the hypothesis. The
results showed that the mere choice effect measured by Implicit
Association Test (IAT) significantly decreased for participants
with lower levels of trait autonomy (Study 1) and when
participants were primed to experience autonomy deprivation
(Study 2).

In Radell et al., a novel computer-based CPP task is developed
in which participants guide an avatar to enter into a room with
frequent (i.e., rich) and less frequent (i.e., poor) rewards. Low IU
individuals enter into both rooms at about the same rate, while
high U individuals enter into the previously rich room first.
The latter’s attraction to rewards is consistent with previously
observed behavior in opioid-addicted individuals. Thus, high TU
may lead to a cognitive bias favoring increased vulnerability to
addiction.

In Itzkin et al., the participants received six decision scenarios,
in which they were asked to evaluate regret following action
and inaction. Individual regulatory focus was measured by
two scales. Promotion-focused individuals attributed less regret
than prevention-focused individuals to action decisions. Regret
following inaction was not affected by regulatory focus. In
addition, a trigger for change decreases regret following action.
Orthodox people tend to attribute more regret to an action
decision. Thus, both the situation and a decision maker’s
orientation affects regret after action and inaction.

In Ring et al, the performance predictions in the 7-item
Cognitive Reflection Test (CRT) is studied. After completing
the test, subjects predicted their own, other participants, men’s,
and women’s, correct answers. Men scored higher on the CRT
than women and both men and women were too optimistic
about their own performance. However, men think they perform
significantly better than other men and do so significantly more
than women. The equality between women’s predictions about
their own performance and their female peers cannot be rejected.

In Alos-Ferrer et al., novel evidence is presented on response
times and personality traits in standard questions from the
decision-making literature where responses are relatively slow
(medians around half a minute or above). All questions
create a conflict between an intuitive process and more
deliberative thinking. For CRT questions, the differences in
response times are as predicted by dual-process theories, with
alignment and heuristic variants leading to faster responses and
neutral questions to slower responses than the original, conflict
questions. For decision biases (where responses are slower),
evidence is mixed.

In Hanaki et al,, the authors study the relationships between
the key facets of dominance solvability and two cognitive
skills, cognitive reflection, and fluid intelligence. Dominance
and one-step iterated dominance are both predicted by one’s
fluid intelligence rather than cognitive reflection. Individual
cognitive skills, however, only explain a small fraction of the
observed failure of dominance solvability. The accuracy of
theoretical predictions on strategic decision making thus not
only depends on individual cognitive characteristics, but also,

perhaps more importantly, on the decision making environment
itself.

Terzi et al. investigates the capacity of four potential reference
points—(1) population average payoff, (2) announced expected
payoff of peers in similar situations, (3) a historical average of
earnings in the same task, and (4) an announced anticipated
individual payoff—to organize decisions in a risky decision
making task. The population average payoff is the modal
reference point, followed by experimenter’s stated expectation
of individual earnings, followed by average earnings of other
participants. A sizeable share of individuals show multiple
reference points. The reference point is not affected by a shock
to her income.

In Myrseth and Wollbrant, the association between “intuitive”
and “fast” (Cappelen et al., 2015) is discussed. The commentary
argues that such an association requires “fast” to rule out
“deliberative,” which would need information beyond relative
response speed. The precise cut-off time for deliberative decisions
may be difficult to establish (see e.g., Schneider and Shiffrin, 1977;
Posner and Rothbart, 1998), thus, an individual offered a few
seconds, may still have sufficient time to reflect consciously. Thus,
“faster” responses ought not to be taken as “intuitive” prima facie.

In Breaban et al, an experiment is run to consider the
emotional correlates of prudent decision making. Subjects were
presented with lotteries, while their emotional responses were
recorded with facial recognition software. They had to make
binary choices between risky lotteries that distinguish prudent
from imprudent individuals. They also perform tasks designed
to assess their cognitive ability and a number of personality
characteristics. It is found that a more negative emotional states
correlate with greater prudence. Higher cognitive ability and less
conscientiousness are also associated with greater prudence.

In Bejarano et al, independently reported measures
of subjects cognitive capabilities, preferences, and
sociodemographic characteristics relate to behavior in a
real-effort moral dilemma. Rather than simple correlation,
clustering subjects into groups based on behavior in the real-
effort task reveals important systematic differences across groups.
However, the results indicate a need for a more comprehensive
theory explaining how combinations of different individual
characteristics impact behavior.

In Barreda-Tarrazona et al., four different groups of subjects
are created based on subjects’ scores in altruism and reasoning
ability. Subjects play both one-shot (random changing pairs)
and repeated (fixed partners) prisoners dilemma (PD) games.
Incentivised beliefs regarding cooperation are elicited, showing
that high altruism leads to optimism about others’ cooperation
and higher cooperation in the first repetitions of PD. Contrary to
the one-shot PD, high reasoning ability increases the probability
of cooperation.

In Wei et al, individual differences are combined with
social influence, revealing the effect of social value orientation
(SVO) and social influence on prosocial behavior in trust and
dictator experiments. In the trust game, prosocials were less
likely than proselfs to conform to other members’ behavior, when
the majority of group members distrusted the trustee. In the
dictator game, prosocial subjects were influenced more by others’
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generous choices than their selfish choices, even if the latter
benefitted them. The results indicate that the effect of social
influence appears to depend on individuals' SVO.

In Zhao et al, two studies examine individual differences
in two forms of prosociality—generosity and reciprocity—
with respect to two major models of personality, the Big Five
and the HEXACO. Both generosity and positive reciprocity
determine social preferences. Men were more generous when
this was costless and women were more egalitarian overall.
HEXACO honesty-humility predicted dictator, but not
generosity allocations, while irritability and anger predicted
lower generosity, but not dictator allocations. Politeness of Big
Five agreeableness was uniquely and broadly associated with
prosociality across all games.

Zhao et al. examines the association between the Dark Triad of
personality (i.e., Machiavellianism, narcissism, and psychopathy)
and corruption. The positive relation between the Dark Triad
and bribe-offering or bribe-taking intention was mediated by
the belief in good luck. Therefore, belief in good luck may be
one of the reasons explaining why people with Dark Triad are
more likely to engage in corruption regardless of the potential
outcomes.
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Ibafiez et al. studies the association among different sources of
individual differences such as personality, cognitive ability, and
risk attitudes with trust and reciprocity in an incentivized binary
trust game. Trust associates to positive urgency and emotionality
and, specifically, to the extraversion’s warmth facet. Participants
scoring high in psychopathy exhibit increased electrodermal
activity and reduced evoked heart rate deceleration when asked
to decide whether or not to trust. Abstract reasoning and
low disagreeable disinhibition favor reciprocity, while lack of
reciprocity relates with a psychopathic, highly disinhibited, and
impulsive personality.

While the effects of personality and cognition on economic
decisions remain underexplored, the papers contributed in this
topic offer more than a stimulus for further research. The general
message could be that personality and cognitive processes offer
the stable idiosyncratic ground on which individual decisions are
made.
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We study the association among different sources of individual differences such as
personality, cognitive ability and risk attitudes with trust and reciprocate behavior in
an incentivized experimental binary trust game in a sample of 220 (138 females)
undergraduate students. The game involves two players, player 1 (P1) and player 2
(P2). In the first stage, P1 decides whether to trust and let P2 decide, or to secure
an egalitarian payoff for both players. If P1 trusts P2, the latter can choose between
a symmetric payoff that is double than the secure alternative discarded by P1, and
an asymmetric payoff in which P2 earns more than in any other case but makes P1
worse off. Before the main experiment, we obtained participants’ scores for Abstract
Reasoning (AR), risk attitudes, basic personality characteristics, and specific traits such
as psychopathy and impulsivity. During the main experiment, we measured Heart Rate
(HR) and ElectroDermal Activity (EDA) variation to account for emotional arousal caused
by the decision and feedback processes. Our main findings indicate that, on one
hand, P1 trust behavior associates to positive emotionality and, specifically, to the
extraversion’s warmth facet. In addition, the impulsivity facet of positive urgency also
favors trust behavior. No relation to trusting behavior was found for either other major
personality aspects or risk attitudes. The physiological results show that participants
scoring high in psychopathy exhibit increased EDA and reduced evoked HR deceleration
at the moment in which they are asked to decide whether or not to trust. Regarding
P2, we find that AR ability and mainly low disagreeable disinhibition favor reciprocal
behavior. Specifically, lack of reciprocity significantly relates with a psychopathic, highly
disinhibited and impulsive personality. Thus, the present study suggests that personality
characteristics would play a significant role in different behaviors underlying cooperation,
with extraversion/positive emotionality being more relevant for initiating cooperation, and
low disagreeable disinhibition for maintaining it.

Keywords: behavioral economics, psychopathy, personality, experiment, trust game, risk attitudes
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INTRODUCTION

Cooperation between strangers is an essential characteristic
of human societies that differentiates us from other animal
species (Fehr and Fischbacher, 2003). Central processes for
understanding such cooperation are trust and reciprocity
(Nowak, 2006; Walker and Ostrom, 2009; Balliet and van
Lange, 2013). In accordance to the centrality of these behaviors
for important social, economic and political outcomes, they
have become a relevant topic in classic disciplines, such as
anthropology, sociology, evolutionary biology, psychology or
economics, and in new emerging interdisciplinary fields, such
as neuroeconomics (Loewenstein et al., 2008) and behavioral
economics (Kahneman, 2003; Camerer et al., 2011). One of the
most powerful tools for the development of these fields has been
the use of economic games (Evans and Krueger, 2009; King-Casas
and Chiu, 2012; Sharp, 2012). Economic games are multiplayer
decision-making tasks originally developed within mathematical
theory to analyze strategic decision-making among economic
agents. Later, they have been extensively used as well-controlled,
flexible, and replicable behavioral paradigms to model social
interactions such us cooperation, trust, altruism, reciprocity, or
retaliation, making them ideal for bridging the gap between
theory and naturalistic data (Zhao and Smillie, 2015).

One experimental economic game frequently used for the
study of cooperative behavior is the Trust Game' (TG), originally
developed by Berg et al. (1995) to measure trust, and to show
the importance of positive reciprocity in cooperation. Positive
reciprocity is defined as the costly behavior of a second mover
(trustee) that reward a kind behavior of the first mover (trustor)
(Falk and Fischbacher, 2006), whereas trust in this game would
be defined as a voluntary transfer of own money to another
subject, with future reciprocation expected but not guaranteed
(Gunnthorsdottir et al., 2002). The amount sent by the trustor is
multiplied by some factor and received by the trustee, who in turn
chooses to send all, some, or none of the received money back
to the sender. Although the mathematically computed subgame
perfect equilibrium solution of the TG predicts no transfer and no
return, there are two main results systematically found: trustors
tend to invest positive amounts and trustees to reciprocate to
some extent (Johnson and Mislin, 2011).

Importantly, there are individual differences in these
behaviors, i.e., people differ quantitatively in the extent of
investment of the trustor and the reciprocation of the trustee.
Interestingly, a significant portion of these individual differences
are attributed to genetic factors, with heritability estimates
ranging from 10 to 32% for trust behavior, and from 17 to 32%
for trustworthiness, depending on the sample, Swedish or U.S,,
and the model, ACE or AE, (Cesarini et al., 2008). Personality is
also under relevant genetic influences (Vukasovic and Bratko,
2015), and the potential role of personality at the basis of these
behaviors has been widely acknowledged (Borghans et al., 2008;
Ferguson et al., 2011; Heckman, 2011; Zhao and Smillie, 2015).
Thus, the main objective of the present study is to explain
(part of) these individual differences by means of personality

! Also called the ‘investment game.”

characteristics. Our major strength and novelty is that we try
to explore this association systematically: we assess personality
dimensions of the two more relevant personality models of the
last decades, the Big Three and the Big Five and explore the
role of more specific personality traits. Specifically, we focus on
two aspects that could be relevant for collaborative behaviors,
not previously examined in the TG: subclinical psychopathy
and impulsivity. Examining the personality domains and traits
associated to trust and reciprocity will help explaining relevant
basic processes underlying cooperative behavior.

Among the most influential personality models in the last
decades, those of Eysenck (1992) and McCrae and Costa (2008)
are especially relevant for cooperative behavior. In an attempt
to link psychological disorders to normal personality, Eysenck
(1992) proposed three basic dimensions or facets: Extraversion
(E), Neuroticism (N), and Psychoticism (P). P is conceived
as normal personality dimension of vulnerability to antisocial
behavior and psychopathy, whereas low P would be characterized
by traits as empathy, socialization and cooperativeness (Eysenck,
1992). In the other hand, the most widely used and integrative
model of personality nowadays is the Five-Factor Model (FFM)
(John et al., 2008). This model encompasses five personality
dimensions: E, N, Openness to Experience (O), Agreeableness
(A) and Conscientiousness (C) (McCrae and Costa, 2008). These
domains include specific facets of A and E, such as trust, altruism,
straightforwardness, tender-mindedness or warmth that could be
especially relevant in interpersonal relationships and for trust and
reciprocity (Evans and Revelle, 2008). Consequently, it would
be expected that the personality characteristics more relevant
in interpersonal behavior, such us A and E would facilitate
cooperative behavior, whereas the opposite, exploiting other
people and parasitic behavior, would be predicted by low A, P
and psychopathic-like characteristics.

Only a few studies have investigated the role of personality
domains and their effects on trust and reciprocity in the TG, and
no study has explored the role of theoretically relevant specific
traits such as impulsivity or psychopathic-like personality. In
relation to broad personality dimensions, we deal first with
investment behavior of P1, i.e., trust. Although the results are
relatively heterogeneous, they tend to show that those personality
domains more related to interpersonal behavior, i.e., E and A,
were the more consistent personality correlates of trust. Evans
and Revelle (2008) found that A was associated with investing,
mediated by the trait of trust. Using a strategic version of the
TG, Becker et al. (2012) showed a significant correlation between
the amount sent as a first mover and A, O and low C. Similarly,
Miiller and Schwieren (2012) found that the amount sent by the
investor correlates significantly with low C and low N, and also
significantly positive with A. Swope et al. (2008) found that E
was associated with more sending in the TG. Accordingly, Ben-
Ner and Halldorsson (2010) found that E and low C were strong
predictors of the amount sent to a partner by investors. Also,
Haring et al. (2013), using a humanoid robot as a trustee, found
that the more extravert a person was, the higher the amount sent
in the TG. It is interesting to note that some of these studies
found a certain effect of low C on trust behavior (Ben-Ner and
Halldorsson, 2010; Becker et al., 2012), probably reflecting the
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role of low deliberation and impulsivity in the decision to trust
or not to trust (Miiller and Schwieren, 2012).

With regard to trustee behavior, studies seem to suggest a
moderate and consistent role of A on reciprocity and, conversely,
of low agreeableness-related traits on exploitation behavior.
Thus, Ben-Ner and Halldorsson (2010) found that the only
personality domain associated to the proportion of received
money that is actually sent back was A. Also, Becker et al. (2012)
obtained that reciprocity was significantly correlated with A and
O. Similarly, Thielmann and Hilbig (2015a) have found that
Honesty-Humility, a domain strongly related to the A (Gaughan
et al.,, 2012), predicts trustee returns in three experiments on
different variations of the TG. Last, Lonnqvist et al. (2012) found
that those participants being both high on N and low on A
transferred back much less than did other participants when
receiving low investments.

Lonngvist et al. (2012) have highlighted the fact that the
joint presence of high N and low A is (together with low C) a
combination typical of Borderline Personality Disorder (BPD)
patients (Saulsman and Page, 2004; Samuel and Widiger, 2008).
Accordingly, it has been shown that persons with BPD present
a striking deficit in trust and reciprocation. When compared
with the healthy controls, BPD patients tend to: (a) transfer a
smaller amount of monetary units in a TG when acting as investor
(Unoka et al., 2009); and (b) send lower returns when acting as a
trustee (King-Casas et al., 2008). It is important to note that a core
characteristic of BPD patients is impulsivity, mainly the urgency
facets (Whiteside et al., 2005), supporting the above mentioned
idea that disinhibition/impulsivity traits may play a role in the
TG decisions.

But probably the personality disorder more strongly

associated to non-cooperative behavior is Psychopathy.
Psychopathy is characterized by traits such as social
manipulation, exploitation, egocentrism, irresponsibility,

deceitfulness, superficial charm, lack of remorse and shallow
affect (Miller et al., 2001), and a central characteristic from an
evolutionary perspective would be the success of psychopaths
in exploiting social emotions of trust and cooperativeness
(Mealey, 1995). In terms of the Five Factor Model, psychopathic
characteristics may be understood as the extreme end of a
continuum along normal personality functioning, and would be
strongly represented in (low) A and (low) C domains (Miller
et al,, 2001; Miller and Lynam, 2003; Gaughan et al., 2012), with
the interpersonal affective components (primary psychopathy)
more closely related to low A, and the impulsivity and social
deviance features (secondary psychopathy) more closely related
to low C (Miller et al., 2008).

Surprisingly, the role of psychopathic characteristics has not
been explored yet in the TG, although, studies in other economic
games seem to indicate that psychopaths, both clinical and
sub-clinical, have a tendency to behave in a non-cooperative
way. Mokros et al. (2008) found that criminal psychopaths,
compared with healthy participants, were markedly more prone
to competitive behavior, as well as to non-adherence to the
principles of fairness, as evidenced by greater accumulated
reward and exploitation of partners Prisoner’s Dilemma Game
(PDG). Similarly, primary-psychopath participants were both

less generous to social partners in a dictator game and more
likely to reject ungenerous offers in an ultimatum game (Koenigs
etal., 2010). Montanés-Rada et al. (2003) found that patients with
Antisocial Personality Disorder, a personality disorder strongly
related to psychopathy (Widiger and Mullins-Sweatt, 2009),
showed more non-cooperative behavior both in the presence
and in the absence of a non-cooperative opponent using various
modifications of the PDG played against a simulated opponent.

A similar tendency has been observed in non-clinical
individuals scoring high on different psychopathy scales. Rilling
et al. (2007) found that dyads of high-psychopathy individuals
were more likely to lead to mutual defection (non-cooperation)
relative to low-psychopathy dyads. In addition, they found a high
correlation between non-cooperative behavior and psychopathy
scores among the male participants of their sample. Curry
et al. (2011), using simultaneous one-shot discrete, continuous
and sequential PDG, found that undergraduates with higher
scores in Machiavellian Egocentricity PPI subscale, a marker
for psychopathy (Benning et al, 2003), cooperated less in
simultaneous PDG and were less likely to initiate or reciprocate
cooperation in sequential PD games. Gillespie et al. (2013)
examine the effects of primary (selfish, uncaring) and secondary
(impulsive, irresponsible) psychopathic personality traits on the
responses of undergraduate participants to the in-group and the
out-group (defined in terms of affiliation to a UK University) in
dictator and ultimatum games. They found significant differences
in game proposals to members of the in-group and the out-
group, between low and high scoring participants on secondary
psychopathic traits. Using a PDG with a computerized opponent,
Johnston et al. (2014) found that participants with low levels
of psychopathic traits exhibited increased social cooperation in
the context of affective feedback, and that poor cooperation was
uniquely predicted by high levels of psychopathic traits. Taken
together, these findings seem to confirm that non-cooperative
social actions are the norm among high-psychopathy individuals
in social-dilemma, mainly ultimatum and PDG (King-Casas and
Chiu, 2012).

Another source of individual differences that could also
contribute to cooperative behavior could be general intelligence.
Previous research has reported evidence of a positive correlation
between intelligence and self-reported trust (e.g., Sturgis et al.,
2010; Hooghe et al., 2012; Carl and Billari, 2014). Regarding
trust behavior in economic games, a meta-analysis of 36
studies that used a repeated PDG and school-level average
SAT and ACT scores as proxies for the intelligence, showed
that students cooperate 5-8% more often for every 100-point
increase in the school’s average SAT score (Jones, 2008). Similarly,
Burks et al. (2009) using a one-shot sequential PDG in a
sample of truck driving students found that subjects with
greater intelligence more accurately forecast others’ behavior and
differentiate their behavior more strongly, depending on the
first-mover’s choice. Additionally, players with higher cognitive
abilities reciprocated cooperation in the second round of this
PDG significantly more than low intelligent subjects. Specifically,
in a series of incentivized trust games, Corgnet et al. (2015)
showed that cognitive ability is positively correlated to trust
but not with trustworthy behavior. Thus, individuals’ cognitive
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ability/intelligence has been associated with cooperative play in
economic games.

Pro-social behavior may also be related to individuals’ risk
attitudes. In fact, Luhmann (1988) and Coleman (1990) describe
trust from the viewpoint of standard economics as a subclass
of situation involving risk. However, Fehr (2009) states that
strong neurobiological as well as behavioral evidence indicates
that this view is untenable. Accordingly, behavioral studies
have consistently failed in finding any relationship between risk
aversion and trust behavior in the investment game (e.g., Bohnet
and Zeckhauser, 2004; Bohnet et al., 2008; Houser et al., 2010).

Last, the attentional resources and emotional consequences
of decision making in the TG are also interesting to study.
For example, the conflict between individual and interpersonal
considerations may induce different emotional reactions. Also,
the attention of a subject in anticipation of the monetary
and emotional consequences associated with decision making
in the TG could be the result of interaction between the
context and a decision makers personality. Lorber (2004)
investigates the relations of HR and EDA with psychopathy
through a meta-analysis of 95 studies. Low resting and task
EDA were positively associated with psychopathy, indicating
impaired emotional regulation (Casey et al., 2013). Moreover,
EDA reactivity was negatively associated with psychopathy.
Contrary to the aforementioned relation between EDA and
psychopathy, the latter was not associated with HR. In
contrast, the relation between cardiac reactivity and psychopathy
is less clear (Lorber, 2004; Casey et al, 2013). Here, we
investigate these two physiological variables to probe the level
of emotional and attentional engagement during the crucial trust
decision.

To sum up, collaborative and altruistic behavior is central in
human societies. A sequence of trust and reciprocity is usually
assumed to be the small-group paradigm equivalent of a society
in which citizens trust each other and deserve to be trusted,
thus avoiding wasteful use of. An ideal experimental paradigm to
examine these behaviors is the TG. In the discrete form adopted
here, TG can be seen as a sequential social dilemma type of
situation. If P1, who is the first mover, chooses not to trust P2,
an egalitarian outcome emerges. Otherwise, if P1 trusts P2, the
latter chooses between an egalitarian outcome, which is Pareto-
superior to the one discarded by P1 and an unequal one which is
favorable to P2 and unfavorable to P1.

The major strength and novelty of this study is that it
systematically explores the association between behavior in the
trust game with personality and cognitive abilities. To this end,
a broad set of personality domains and specific personality facets
are assessed. Specifically, we focused on two personality aspects
that could be potentially relevant for collaborative behaviors:
impulsivity and psychopathy.

No previous studies have directly explored the relationship
between psychopathy and behavior in the TG. Considering
the non-cooperative, exploitative and parasitic life-style of
psychopaths, it is expected that their tendency to benefit from
others’ effort and trust would manifest in no reciprocating
behavior. Indeed, the TG would be paradigmatic for assessing
exploitative and other predatory-related behaviors closely related

to psychopathy traits, since one central issue for exploitation
is exploitability, that is, the observable signs linked with
the likelihood of being victimized (Buss and Duntley, 2008).
Accordingly, P2’s decision would represent an ideal context for
expression of psychopathy-like behavior because P1 is in total
exploitability by P2, who can benefit from P1’s trust without
receiving any negative consequences.

Conversely, agreeable and extraverted individuals tend to
show more pro-social behavior, to cooperate more, to trust
in other people, even strangers, and to respond in a positive
way in front of kind and altruistic behaviors. Thus, A and E
constitute the personality pillars of interpersonal relations, with
A covering the quality of social interaction and E favoring the
quantity of social interaction. Accordingly, one main hypothesis
is that trust in the TG would be mainly associated to E
and A, whereas reciprocity would be mainly associated to A.
Conversely, psychopathy scores would be mainly associated to
non-reciprocity and, in a lesser extent, to lack of trust.

Another underexplored area of personality effects on
economic games is impulsivity. Impulsivity is a multifaceted
construct of emotional-driven facets (positive and negative
urgency), cognitive and behavioral features, (lack of both
deliberation and perseverance), and sensitivity to reward
(sensation seeking) (Whiteside and Lynam, 2001; Cyders
et al., 2007). Because of lack of precedents, our hypotheses are
general and speculative. In view of the reviewed literature, we
hypothesize that impulsivity facets link to positive reinforcement
would favor the more rewarding options in the TG, that is, to
trust for P1, and to no-reciprocate for P2. Last, we hypothesize
a positively relation of trust with cognitive ability and no
association with risk-aversion.

MATERIALS AND METHODS

Participants and Procedure

The experiment was run on two different dates. On the first date,
220 (138 females) undergraduate participants were recruited at
the Individual Differences and Psychopathology (IDAP) Lab of
the Universitat Jaume I. They signed a consent form for the
entire experiment which they were informed that would take
place on two dates and in two different labs. Then, they were
asked to answer different socio-demographic and personality
questionnaires.

On a second date, the same subjects were invited to the
Laboratorio de Economia Experimental (LEE) of the same
university to play a TG with real monetary incentives.” We
divided the sample in P1 or Trustor (N = 110, 71 females) and
P2 or Trustee (N = 110, 67 females) players (see Figure 1).
This part of the experiment was carried out in 28 sessions
of eight subjects each (forming four random and anonymous

“The data reported here are part of a larger study on personality traits and behavior
in a series of games like PD, UG, Dictator and risky choice tasks. Payment was
contingent on performance in one of all the economic games, chosen randomly
at the end of the session, in order to avoid wealth accumulation effects and
portfolio or hedging strategies. To avoid order effects, subjects were faced to the
aforementioned contexts in randomized orders.
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FIGURE 1 | Extensive form of the TG with real monetary payoffs and
numbers of subjects per player type and decision.

pairs per session), using specific software prepared in Java by
the IT team at the LEE’. The size of groups was dictated
by the equipment available in the LEE for measuring Skin
Conductance Responses (SCR) and HR variations. Continuous
EDA and electrocardiographic (ECG) data were recorded during
the entire experimental session using a BIOPAC MP150 system
and four TEL100C telemetry modules (BIOPAC systems, Inc.).
For EDA acquisition, two Ag/AgCl electrodes filled with isotonic
gel were placed on each subject’s distal phalanges of the middle
and the index fingers of the non-dominant hand. The skin
conductance signal was sampled at 125 Hz and low-pass filtered
offline at 0.5 Hz using a Butterworth digital filter. SCR were
automatically detected and their amplitudes were quantified
using a custom version of the Matlab EDA toolbox." False
SCRs were removed after visual inspection of the entire signal.
SCRs were associated to a specific decision if their onset
appeared at least 1.0 s after subjects were informed about their
possible choices and before the moment of the decision. Only
responses above 0.02 microSiemens (uS) were considered as
valid.

For ECG acquisition two FLAT active electrodes (Ag/AgCl)
were arranged at a modified lead I configuration (i.e., right and
left wrists). The ECG signal was sampled at 1000 Hz and filtered
offline using a band-pass 0.5 - 50 Hz filter. R-wave detection
and artifact correction were performed with the ECGLab Matlab
software (Carvalho et al., 2002). We used the KARDIA Matlab
software (Perakakis et al, 2010) and custom Matlab scripts
(Matlab 2013a, Mathworks Inc.) to analyze the heart period
signal during the experimental session. To assess the Phasic
Cardiac Responses (PCRs) to a single decision moment, we first
calculated the weighted average heart period for a time window
of 2 s following the presentation of the decision screen, using
the fractional counting procedure described in Dinh et al. (1999).
We subsequently subtracted the weighted average heart period
calculated for a window 0.5 s before cue onset, in order to
express heart period changes as differential values from baseline
activity.

3Software available upon request from A. Conde (alconvi@gmail.com) and J. V.
Guinot (jose.guinot@gmail.com), JOOMALIA-Doing3D. The protocol used for
the timing and communication between this software and the one used to measure
the ECG is explained in detail in Perakakis et al. (2013).

“Freely available at: https://github.com/mateusjoffily/EDA.

Measures

Personality Measures

We used two broad personality models that include impulsivity
and psychopathic-related dimensions, i.e., EysencK’s three factor
model and McCrae and Costas Five Factor Model, and
a more specific test of both impulsivity and psychopathic
traits. Importantly, these traits have been closely related to
the aforementioned broad personality models (Whiteside and
Lynam, 2001; Miller et al., 2008).

The Spanish NEO-PI-R (Costa and McCrae, 1999) is a 240-
item self-report measure for quantifying 30 specific traits or
facets that define the five personality factors or domains: N,
E, O, A, and C. Items are responded to on 5-point Likert
scales ranging from 0 (strongly disagree) to 4 (strongly agree).
The specific facets for A were: Trust, Straightforwardness,
Altruism, Compliance, Modesty and Tendermindedness. For
C: Competence, Order, Dutifulness, Achievement striving, Self-
discipline and Deliberation. For E: Warmth, Gregariousness,
Assertiveness, Activity, Excitement seeking and Positive emotion.
For N: Anxiety, Hostility, Depression, Self-Consciousness,
Impulsiveness and Vulnerability. Last, for O: Fantasy, Esthetics,
Feelings, Actions, Ideas and Values.

The Spanish Short version of the Eysenck Personality
Questionnaire-Revised (EPQ-RS; Ortet et al., 2001) assesses
Eysenck’s broad dimensions of P, E, and N. Each scale consists
of 12 items and the response alternatives are yes/no.

The Spanish version of the Levenson’s Self-Reported
Psychopathy Scale (LSRP, Lynam et al., 1999) is a 26-item four-
point scale that ranges from 1 (strongly disagree) to 4 (strongly
agree). It include two related scales: the LSRP Primary or
Factor 1 scale is associated to an antagonistic interpersonal style
characteristic of psychopaths (i.e., low A, grandiosity, selfishness,
callousness, manipulativeness), whereas LSRP Secondary or
Factor 2 scale is more strongly related to disinhibition and
negative emotionality (i.e., anger-hostility, urgency, lack of
persistence and rashness; Miller et al., 2008; Lynam et al., 2011).

The UPPS-P Impulsive Behavior Scale (Verdejo-Garcia et al.,
2010) is a multidimensional inventory that assesses 5 personality
pathways contributing to impulsive behavior: negative urgency,
positive urgency, lack of perseverance, lack of premeditation, and
sensation seeking. The scale is composed of 59 items with a four-
point scale that ranges from 1 (strongly agree) to 4 (strongly
disagree).

The AR scale of the Differential Aptitude Test (DAT-5, Bennett
et al., 2005). This scale consists in a non-verbal AR test. Each
item includes four abstract figures following a given rule, and
the participant must choose one of five possible alternatives. The
score is the total number of correct responses. One advantage of
this test is that it is quite fast to implement: it is comprised of 40
multiple-choice items and has a 20 min time limit. AR would be
considered a marker of fluid intelligence (Colom et al., 2007), the
component of intelligence most related to general intelligence or
g factor (McGrew, 2009).

Risk Attitude Elicitation
We use two different incentive compatible elicitation procedures:
the widely used method by Holt and Laury (2002) (Risk aversion
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HL) and the Sabater-Grande and Georgantzis (2002) lottery-
panels (SGG).’

Following the HL procedure, subjects are presented with a list
of 10 pairwise choices between a safe (S) and a risky (R) lottery,
each one of which involves a good and a bad outcome. Then, the
difference between the good and the bad outcome in S is smaller
than that in R. The list of lottery pairs is created by varying the
probability of occurrence of the good outcome from p = 0.1 to
p = 1 in steps of 0.1. A subject’s risk aversion is an increasing
function of the number of choices in which he or she has chosen
the safe option. Given the monotonicity implied by the design,
the actual switching point from S to R is used as the measure of a
subject’s risk aversion.

In the lottery panel test, SGG, subjects are faced with eight sub-
tasks called panels 1, 2, 3... 8. Panels 1-4 involve only gains, while
5-8 involve mixed gambles. Each panel corresponds to a lottery
defined as the probability p of winning a prize X€, else nothing
in panels 1-4 (else a fixed loss of 1€ in panels 5-8). In all panels,
the winning probability is varied from p = 0.1 to p = 1 in steps of
0.1. Prizes are designed so that, within a panel, the expected value
of lotteries linearly increase in the probability of not winning by
a constant t over a fixed gain of 1€ in panels 1-4 and 0€ in panels
5-8. Then, t represents an incentive for subjects to choose riskier
choices. This parameter is increased from panel 1 to 4 and from
5 to 8. Thus, intuitively, a subject should be expected to make
riskier choices when moving from panel 1 to 4 and from 5 to 8.°

In order to estimate the participants’ score in SGG risk
attitudes, an exploratory factor analysis with principal axes factor
analysis and varimax rotation was performed. According to
eigenvalue and parallel analysis, two factors emerged: Factor
1 (Risk aversion F1), comprising Panels 5-8 (with factor
loadings from 0.70 to 0.87); and a relatively independent (Factor
correlation = 0.20) Factor 2 (Risk aversion F2) comprising Panels
1-4 (with factor loadings from 0.73 to 0.83). These two factors
explained 65.5% of the variance.

Trust Game

The TG has been implemented in the lab in different versions:
framed as a continuous investment game (Costa-Gomes et al.,
2014), discrete with multiple choices (Berg et al., 1995) or discrete
binary (Gambetta, 1988). Our experimental design is based on a
discrete version of the game with binary choices and no particular
framing. This strategy aims at reducing the space of investment
options in order to facilitate the detection of the cognitive and
emotional spectra activated by concentrating the observations
on just two possible actions. This has led to more clear-cut
data analysis, especially regarding the stimuli homogeneity for
emotional arousal studied through the physiological part of
our design. In this context, half of the participants acted as

5 Attanasi et al. (2016) find no significant correlation between the two methods.

6Garcia—Gallcg0 et al. (2012) provide detailed discussion on the
multidimensionality of the test and its implications under expected utility
and alternative theories of decision making under risk. Three different aspects of
a subject’s risk attitude could be of interest here. First, whether a subject chooses
safer choices. This would reflect a subject’s risk aversion. Second, the sensitivity of
the subject’s choice to variations in t, measuring the incentive to take higher risks.
Third, choice differences among gain (panels 1-4) and mixed-domain (panels
5-8) gambles, attributed to a subject’s loss aversion.

P1 players (trustors, N = 110), whereas the rest acted as P2
players (trustees).” Instructions to the subjects never mentioned
trust, investment or reciprocity, in order to avoid undesirable
experimenter demand effects. Figure 1 presents the payoffs
implemented in the game and the number of subjects who chose
each strategy.

If the P1 player decides not to trust, both players earn with
certainty an amount of 10€ each. But if the P1 player trusts P2,
the latter will have to choose whether to reciprocate, raising each
players’ earnings to 20€, or to behave individualistically, raising
own payoffs to 30€ and letting the trusting player down (5€).
Pairs were randomly formed and the game was played once in
its genuine sequential form. Each P1 players made the decision
whether to trust or not before P2 made the second stage decision,
provided that P1 had decided to trust in the first place. As shown
in Figure 1, 52 (35 females) out of 110 P1 subjects decided to
trust. From the 52 active P2 players, 33 (22 females) reciprocated
and 19 (11 females) exploited P1’s trust toward them.

Data Analyses

We conducted the descriptive analyses and calculated
correlations among all variables. In order to integrate the
highly inter-correlated personality measures and to identify
the basic personality domains underlying them, an Exploratory
Factor Analysis with the assessed personality dimensions from
different bio-dispositional models (NEO-PI-R and EPQ-RS), the
measure of psychopathy (LSRP), and the measure of specific
facets of impulsivity (UPPS-P) was performed.® We used
principal axis factor analysis with varimax rotation. A parallel
analysis with the Monte Carlo PA program was carried out to
select the number of retained factors. The regression scores for
each factor were kept as variables in the database and used later
in the regression analysis.

In order to study the relationship among personality, cognitive
ability and risk aversion variables on TG behaviors, mean
comparison and regression analysis were performed. Thus, t-tests
were calculated in order to determine whether the differences
in personality and intelligence scores between trust vs. no
trust groups, and reciprocate vs. no reciprocate groups were
statistically significant. In order to examine the role of personality
traits on the dichotomous choices in the TG, a Binary Logistic
Regression analysis was performed. In a first step, we controlled
for potentially confounding variables as age and gender; next,
we included the scores on the AR scale of DAT; last, we
included factor scores of personality traits. Factor scores were

“Whether the continuous version of the TG and its framing as a potentially
reciprocal investment situation is more realistic, is a matter of the real-life example
one has in mind. For example, there are situations in which a continuum of actions
is not available and trust comes in the form of discrete events, like for example,
signing first a contract or proposing marriage. In any case, the use of continuous vs.
discrete versions could not be fully equivalent, and may led to somewhat different
results. Thus, as observed by Schniter et al. (2016) when comparing this binary
version of the TG with a continuous version, although investments are higher in the
all-or-nothing game than in the continuous game, higher investments in the binary
game do not lead to higher returns. This suggests that subjects perceive intentions
not only by evaluating what others do but also by evaluating what others choose
not to do.

8See Markon et al. (2005) for a similar procedure.
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used instead of the 15 direct scores in order to capture the
basic personality domains underlying the highly inter-correlated
personality scales.” All analyses were performed with the SPSS
statistic package, version 21.

RESULTS

Descriptive Statistics

In Table 1 we present descriptive statistics (median and standard
deviation) of the explanatory variables included in our study. As
usual, women presented higher scores in N, A, and lower scores
in psychopathy, P, and several facets of impulsivity (Costa and
McCrae, 1999; Ortet et al., 2001; Verdejo-Garcia et al., 2010). In
our sample, women also presented lower scores in E and AR. Last,
and following Croson and Gneezy (2009) meta-analysis we find
that women are in general more risk averse than men in lottery
experiments.

Factor Analysis
When the factor analysis was performed, the first four factors
presented eigenvalues greater than 1, and the parallel analysis

°For a similar rationale and procedure, see Ibanez et al. (2010).

suggested retaining four factors. The Barlett’s test for sphericity
(x? = 1654, 563; df = 105, p<0.000) and the Kaiser-Meyer-
Oklin (KMO = 0.729) indicated that the extraction method
used was adequate to the data. Table 2 shows the factor
loadings of the personality scales in the factor solution.
The factors corresponded to Unconscientious disinhibition,
Neuroticism/negative ~ emotionality,  Extraversion/positive
emotionality and Disagreeable disinhibition and accounted for
60% of the total variance.

Mean Comparisons

First, we split the sample of P1 players according to their
strategy. Factor scores presented statistical differences between
those participants who trust vs. those that do not trust in the
Extraversion/positive emotionality factor (t = 2.117; p = 0.037).
Figure 2 shows that trusting and non-trusting P1 subjects
exhibited similar means in all personality characteristics except
in positive urgency, in which players who trust scored higher
than non-trusting players. In addition, trustors also presented a
non-significant tendency in the E dimension of both EPQ-R and
NEO PI-R questionnaires (p = 0.06 and p = 0.10, respectively).
When focusing on specific facets, trusting participants scored
significantly higher in the Warmth facet of the E dimension than

TABLE 1 | Means, standard deviations and test of differences between men and women (t-test for personality variables and MW test for SGG and HL

scores on risk attitudes) of the variables included in the study.

Total (N = 222) Men (M = 84) Women (F = 138)
M SD M SD M SD Mean comparison

LSRP primary 15.41 6.52 18.49 6.73 13.54 5.64 —5.891**
LSRP secondary 9.41 3.64 9.51 3.64 9.36 3.65 —0.311
Neuroticism-NEO 92.92 23.40 85.69 24.47 97.33 21.65 3.695**
Extraversion-NEO 116.80 19.71 120.50 18.86 114.54 19.94 —2.203*
Openness-NEO 116.59 18.38 114.76 19.70 117.70 17.50 1.167
Agreeableness-NEO 116.50 18.61 107.61 17.29 121.91 17.30 5.975%
Conscientiousness-NEO 113.68 23.40 112.93 20.14 114.14 25.24 0.373
Extraversion —-EPQ 8.61 3.12 9.26 2.63 8.22 3.33 —2.445*
Neuroticism -EPQ 4.78 3.57 412 3.36 5.19 3.65 2.181*
Psychoticism-EPQ 3.00 2.46 3.69 2.56 2.59 2.30 —-3.317*
Premeditation-UPPS 31.01 5.21 30.44 4.41 31.36 4.38 —1.505
Negative urgency-UPPS 27.00 3.12 26.48 5.22 27.33 5.19 —1.181
Sensation seeking-UPPS 31.59 7.58 34.75 7.24 29.66 714 —5.123**
Perseverance-UPPS 25.35 3.18 25.02 3.15 25.55 3.20 1.198
Positive urgency-UPPS 26.48 7.62 27.96 7.32 25.58 7.68 —2.284*
DAT-RA 23.95 6.58 25.51 6.00 22.99 6.76 —2.808**
SGG Panel 1 probability 0.48 0.25 0.44 0.26 0.51 0.24 —2.377*
SGG Panel 2 probability 0.43 0.20 0.42 0.20 0.44 0.21 0.787
SGG Panel 3 probability 0.42 0.20 0.37 0.21 0.45 0.20 —2.613**
SGG Panel 4 probability 0.40 0.21 0.36 0.20 0.43 0.21 —2.267*
SGG Panel 5 probability 0.54 0.28 0.52 0.32 0.55 0.26 -0.813
SGG Panel 6 probability 0.50 0.27 0.49 0.28 0.51 0.26 —0.524
SGG Panel 7 probability 0.48 0.25 0.46 0.28 0.49 0.23 —1.205
SGG Panel 8 probability 0.44 0.23 0.42 0.24 0.45 0.22 —0.962
HL Number of Safe Lotteries 6.79 1.97 6.39 2.27 7.03 1.73 —1.903"

tp <0.10; *p< 0.05; *p < 0.01.
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TABLE 2 | Principal axis factor analysis with varimax rotation of the
personality scales.

Factor 1 Factor2 Factor3 Factor 4
Conscientiousness NEO -0.86 -0.28 0.01 -0.06
Premeditation UPPS -0.78 0.07 -0.18 0.02
Perseverance UPPS -0.73 0.04 0.08 0.02
Psychopathy secondary LSRP 0.56 0.48 -0.02 0.26
Psychoticism EPQ 0.51 0.10 0.16 0.33
Neuroticism NEO 0.07 0.81 -0.34 -0.07
Neuroticism EPQ -0.03 0.77 -0.25 0.06
Negative urgency UPPS 0.10 0.74 0.15 0.20
Positive urgency UPPS 0.19 0.43 0.25 0.34
Extraversion NEO -0.12 -0.16 0.89 -0.03
Extraversion EPQ -0.01 -0.20 0.77 -0.01
Sensation seeking UPPS 0.19 0.06 0.53 0.27
Openness NEO 0.16 0.06 0.46 -0.25
Psychopathy primary LSRP 0.07 0.07 0.02 0.92
Agreeableness NEO -0.09 -0.16 0.09 -0.70
Exp. Var. 24.26% 17.16% 10.48% 8.16%

Bold, loadings higher than 0.30. Exp. Var., percentage of variance explained. Factor
1, unconscientious disinhibition; Factor 2, negative emotionality; Factor 3, positive
emotionality; Factor 4, disagreeable disinhibition.

non-trusting participants (t = 2.020; p = 0.046) and showed a
non-significant tendency in scoring lower on Angry-hostility facet
of the N dimension (t = —1.820; p = 0.072).

We split now the sample of active, deciding (N = 52)
P2 players according to their strategy in the second stage
of the game. Factor scores presented statistical differences
between trustees that reciprocate vs. non-reciprocate in the
Disagreeable disinhibition factor (t = —2.885 p = 0.006)

and Negative emotionality factor (t = —2.449; p = 0.018),
whereas Unconscientious disinhibition factor also presented a
non-significant tendency (t = —1.911; p = 0.062). Figure 3

depicts the mean differences in specific scales. Thus, it can
be observed that trustees who display a reciprocal behavior
have significantly lower levels in psychopathy-related traits than
subjects who have opted for the individualistic reaction to
their trusting counterpart. These differences are evident on the
primary and secondary psychopathy and on P. Players who
reciprocate also presented a non-significant tendency in A,
mainly attributed to the significant mean differences found in
the A facet of Straightforwardness (t = 2.611; p = 0.012). In
addition, players who did not reciprocate presented higher scores
on disinhibition-related traits, as positive and negative urgency,
low persistence, sensation seeking, low C and the Impulsivity scale
of N (t =2.129; p = 0.038).

Regression Analysis and Correlations

We present in Table 3 the predictive power of the factors
underlying the questionnaires on trust and reciprocity
behaviors. Despite gender differences found in predictors,
neither age nor gender associate to any dependent variable. Once
controlled for these variables, neither cognitive ability nor risk
aversion associate with trust, but higher AR predicted higher
reciprocation. Regarding personality, the Positive emotionality

factor that included E scales, predicted trust behavior, whereas
Disagreeable disinhibition factor, which included primary
psychopathy, P, positive urgency and low A scales, predicted
non-reciprocation. In addition, Unconscientious disinhibition
and Negative Emotionality factors presented a marginally non-
significant association with no reciprocation behavior, probably
reflecting the role of impulsivity on this behavior.

We look now at the results obtained from the physiological
data. Interbeat intervals, measured one second after a screen is
shown to P1 asking them to make a decision, significantly and
negatively correlate with primary (Spearman, —0.338, p = 0.007)
and total (Spearman, —0.314, p = 0.013) LSRP scores. Also,
the amplitude of SCR corresponding to the same moment
significantly correlates with primary (Spearman, 0.267, p = 0.015)
and total (Spearman, 0.235, p = 0.033) LSRP scores. Both
patterns indicate the relevance of the decision to trust in terms
of attentional resources involved, and the emotions triggered in
conjunction with the decision makers personality.

DISCUSSION

The present study addresses factors that can account for
individual differences in behavior of participants in the TG. To
this end, we selected a wide range of personality constructs that
might be useful in explaining the heterogeneity observed.

In order to integrate the different personality characteristics
assessed within the FFM framework, we performed an
exploratory factor analysis. We found a four-factor structure
virtually identical to the one described by Markon et al. (2005)
and similar to the ones found in other studies with a wide
variety of personality scales (e.g., Zuckerman et al., 1993; Ortet
et al., 2002; Aluja et al., 2004; Ibdfez et al., 2010). According
to the nomenclature in Markon et al. (2005), the four factors
we obtained were labeled Positive Emotionality, Negative
Emotionality, Disagreeable Disinhibition and Unconscientious
Disinhibition. These factors are closely linked to the FFM of
personality except for O, probably because this domain is not
well represented in other personality models apart from the FFM
(Markon et al., 2005).

Particularly relevant for the present research was the location
of impulsivity and psychopathy scales within the FFM space.
In reference to psychopathy, we found that subscales of the
LSRP, although interrelated, loaded in two different factors:
primary psychopathy characterized as manipulation, cheating,
callousness and lack of remorse loaded in the Disagreeable
Disinhibition factor, and would be mainly related to low A;
while secondary psychopathy, characterized by impulsivity and
deviant behavior, loaded in the Unconscientious Disinhibition
factor and would be mainly related to low C, in line with
previous findings (Miller et al., 2008). In relation to impulsivity,
it constitutes a complex multifaceted construct of pervasive
importance in psychology (Evenden, 1999). In an attempt to add
clarity to the impulsivity concept, Whiteside and Lynam (2001)
identified four distinct components of impulsivity (i.e., urgency,
sensation seeking, perseverance, and deliberation) and located
them within the FFM framework. Posterior studies subdivided
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FIGURE 2 | Mean differences in personality scores between non-trusting (N = 58) and trusting (N = 52) P1 players. E, extraversion; N, neuroticism; A,
agreeableness; C, conscientiousness; O, openness; PRE, premeditation; PERS, perseverance; SS, sensation seeking; — URG, negative urgency; + URG, positive
urgency; P, psychoticism; Total, psychopathy; Primary, primary psychopathy; Secondary, secondary psychopathy; AR, abstract reasoning. *p < 0.10, **p < 0.01.

urgency in two facets, negative urgency, and positive urgency
(Cyders et al., 2007; Cyders and Smith, 2008). These facets
were conceived as reflecting different ‘pathways’ to impulsive
behavior. Accordingly, we found perseverance and deliberation
to be closely linked to C, sensation seeking to E, and negative and
positive urgency to N, although positive urgency would also be
associated to low A and low C, in line with past research (Cyders
and Smith, 2008).

With respect to the individual differences in the TG, first
we deal with trusting behavior. Different approaches have been
proposed to define and explain trust behavior (see Bauer, 2015).
Recently Thielmann and Hilbig (2015b) have systematically
reviewed the multiple basic processes underlying trusting
behavior among strangers and its relationship to personality
characteristics. They proposed that four main components
would be relevant in the decision to trust: (a) attitudes toward
risky prospects (i.e., risk aversion and loss aversion), (b)
betrayal sensitivity, (c) trustworthiness expectations, and (d)
sensitivity to reward. Importantly, individual differences in these

processes would be casually linked to personality characteristics,
so examining the relationship between personality and trust
behavior would help in determining which of these mechanisms
could be more relevant in the TG.

According to our results, the main mechanisms involved
in trusting behavior in our experiment would be Reward
sensitivity. Thielmann and Hilbig (2015b) suggested that some
individuals might place attention on the potential reward
inherent in a positive social interaction, so, individuals
more sensible to reward, i.e., scoring high in Extraversion-
related traits, should perceive social interactions as particularly
rewarding per se and therefore be highly motivated to approach
such interactions (Depue and Collins, 1999; Denissen and
Penke, 2008). Accordingly, we found that Extraversion/positive
emotionality, and specifically the facet of warmth associate
to trust. People scoring high in warmth are friendly, easily
forming close attachment to others (Costa and McCrae, 1999).
In accordance to our results, some other studies have also found
a similar role of E on trusting behavior (Swope et al., 2008;
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FIGURE 3 | Mean differences in personality scores between non-reciprocating (N = 33) and reciprocating (N = 19) P2 players. E, extraversion; N,
neuroticism; A, agreeableness; C, conscientiousness; O, openness; PRE, premeditation; PERS, perseverance; SS, sensation seeking; — URG, negative urgency; +
URG, positive urgency; P, psychoticism; Total, psychopathy; Primary, primary psychopathy; Secondary, secondary psychopathy; AR, abstract reasoning. *p < 0.10,
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Ben-Ner and Halldorsson, 2010; Haring et al., 2013), suggesting
that trustors’ investments have a component of facilitation of
social relations by expecting a large gain from trust. This
interpretation would be reaffirmed by the fact that we have also
found an association of trust and positive urgency, the tendency
to engage in rash action in response to high positive affect (Cyders
and Smith, 2008), suggesting that part of this behavior is linked to
anon-deliberative rash behavior in front of a perceived appetitive
situation.

In contrast to our hypothesis, we have not found any
association between A and trust. The hypothetical process
underlying the relevance of A on trust would be the development
trustworthiness expectations via social projection. To form
an expectation about the other’s likely behavior, the trustor
can consider different sources of information, as trust cues
(i.e., reputation), prior trust experiences, or social projection
(Thielmann and Hilbig, 2015b). Social projection implies that

people would predict others cooperativeness by projecting
their own cooperative preferences onto them (Krueger, 2013).
In terms of the FFM, one’s cooperation and trustworthiness
should be mainly covered by the A domain, so agreeable
people would expect others to behave more cooperatively and
reciprocate. Accordingly, Evans and Revelle (2008) and Becker
et al. (2012) found a slight but significant effect of A on the
amounts invested in the TG, and Miiller and Schwieren (2012)
confirmed the relevance of trust and straightforwardness for
this behavior. However, in line of our results, other studies
have not found association between A and investment behavior
(Swope et al., 2008; Ben-Ner and Halldorsson, 2010; Haring
et al, 2013). The fact that we and others have failed to
find significant associations could be reflecting the difficulty
in detecting modest effect sizes, as those described for the
associations between A and investment behavior (Zhao and
Smillie, 2015).
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TABLE 3 | Hierarchical Logistic Regression analysis with Trust and Reciprocate behavior as dependent variables.

Trust (52 vs. 58)

Reciprocate (33 vs. 19)

R? (Cox and Snell-Nagelkerke) B R2 (Cox and Snell-Nagelkerke) B

Step 1 Gender (0 = male; 1 = female) 0.003-0.004 —0.232 0.003-0.004 —0.360

Age 0.000 —0.086

Step 2 Fluid intelligence 0.005-0.007 —0.015 0.107-0.146* 0.102*
Step 3 Unconscientious disinhibition 0.056-0.075 —0.182 0.322-0.441** —0.738*%
Negative emotionality —0.003 —0.693%

Positive emotionality 0.485* 0.276

Disagreeable disinhibition —0.096 —1.057*

Step 4 Risk aversion HL 0.066-0.088 —0.022 0.337-0.462 0.038

Risk aversion F1 SGG —-0.128 0.042

Risk aversion F2 SGG 0.058 —0.432

Gender, age, fluid intelligence and personality factor scores as predictors (N in parenthesis). *p < 0.10, *p < 0.05, **p < 0.01.

Our data also indicate the minor role on trust of the other two
proposed mechanisms, betrayal sensitivity and attitudes toward
risky prospects (Thielmann and Hilbig, 2015b). In terms of FFM,
individual differences in these mechanisms would be linked to N,
mainly the facet of angry hostility for betrayal sensitivity ((Maltby
et al., 2008; Thielmann and Hilbig, 2015b) and the facet of
anxiety for attitudes toward risk (Thielmann and Hilbig, 2015b).
However, in line with previous findings (Evans and Revelle,
2008; Swope et al., 2008; Becker et al., 2012), no association
between trust behavior and N-domain nor its facets are found.
In addition, no association between trusting behavior and risk
aversion measures have been found (Bohnet and Zeckhauser,
2004; Bohnet et al., 2008; Houser et al., 2010). These findings
are important because they reinforce the idea that risk attitudes
would not be successful in organizing trust behavior (Fehr, 2009).
Thus, and to sum up, our data suggest that the more important
mechanism underlying individual differences in the TG was
sensitivity to reward. Attitudes toward risky prospects, betrayal
sensitivity or trustworthiness expectations would exert a minor
role, presenting low effect sizes that would be difficult to detect
with the sample size used in the present research.

Once P1 has decided to cooperate (i.e., trust), P2 can exploit
the other’s trust or can correspond with reciprocity. Reciprocity
constitutes a key mechanism for explaining cooperative behavior
among non-relatives, receiving strong attention from several
disciplines, especially economics and evolutionary biology
(Trivers, 1971; Fehr and Fischbacher, 2003; Falk and Fischbacher,
2006; Nowak, 2006; Tooby et al., 2006; Guala, 2012). Reciprocity
could be understood as the tendency to respond “nicely” to
nice actions (positive reciprocity) and “nastily” to nasty actions
(negative reciprocity) when interacting with other players.
Reciprocity can be beneficial for both parts (weak reciprocity),
or even may involve a cost for responders (strong reciprocity).
Cooperation usually emerges in repeated encounters within the
same pair of individuals, helping each other (direct reciprocity).
Nevertheless, cooperation is also extensively observed between
strangers, probably because of an expected indirect gain (indirect
reciprocity) like good reputation.

Conversely, a non-reciprocal subject may benefit from
exploiting others’ trust. Exploitative behavior has received some

attention recently, specifically from an evolutionary perspective
(Mealey, 1995; Buss and Duntley, 2008; Lalumiére et al,
2010; Glenn et al,, 2011). According to this view, exploitation
is a main class of strategies for acquiring reproductively
relevant resources that consist in expropriating the resources
of others through exploitation. This class of strategies ranges
from mild, such as failing to reciprocate a minor favor in
a social exchange, to extreme, such as coalitional warfare to
expropriate all of an opposing group’s reproductively relevant
assets (Buss and Duntley, 2008). The personality characteristic
most strongly associated to exploitation would be low A and its
extreme, psychopathy (Buss, 2009). From an evolutionary point
of view, psychopathic behavior would constitute a successful
alternative strategy at a low relative frequency in the population,
whereby a small number of individuals take advantage of their
more populous, cooperative counterparts by defecting in social
interactions (Mealey, 1995; Lalumiere et al., 2010; Glenn et al,,
2011). Surprisingly, psychopathic traits had not been formerly
explored in the TG so far.

As a result of our approach, we obtained the novel finding
that those individuals that did not reciprocate were higher in
Disagreeable disinhibition. Specifically, non-reciprocators scored
higher in both primary and secondary Levenson psychopathy
scales, P, and low C. Conversely, the decision to reciprocate in
order to reward a kind action would depend on the A FFM
dimension, and, specifically, on straightforwardness. Individuals
scoring high in straightforwardness would be honest, sincere and
ingenuous, whereas low scorers would be dishonest and would
tend to manipulate others through flattery or deception (Costa
and McCrae, 1999). Along this line, some studies have found
that the most relevant personality domain for reciprocation
is A (Ben-Ner and Halldorsson, 2010; Becker et al., 2012;
Lonngvist et al., 2012), especially its honesty aspects (Thielmann
and Hilbig, 2015a). Thus, from an evolutionary personality
perspective, reciprocal-exploitative behaviors would be located
on a continuum of opposite strategies regarding behavior in
cooperative situations, and the personality domain linked to this
continuum would be the dimension of A.

In addition, our results also suggest that impulsivity would
play a relevant role in trust and, especially in reciprocal behavior.
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To our knowledge, the present study is the first to systematically
examine the role of this complex trait in the TG. We have
found that a specific facet of impulsivity, positive urgency,
is related to trusting behavior. Positive urgency refers to the
tendency to engage in rash action as a response to high
positive affect. This suggests that trusting behavior would be
considered as a positive and potentially rewarding situation
and that the decision to trust is partially guided by impulsive
tendencies. In the same vein, reciprocal behavior also involves
a non-reflexive component of the take-the-money-and-run type
behavior, with individuals who are more sensitive to reward
(sensation seeking), less perseverant, and score higher in urgency,
both positive and negative, presenting rash responses of non-
reciprocation. We think that these results, if replicated, could
be theoretically relevant since they point to a the role of
hot impulsive and non-reflexive mechanisms at the basis of
trust (e.g., Murray et al, 2011) and reciprocity, in contrast
to a more classical view of economic decisions associated
with a more cold reflexive and calculative vision of human
behavior.

The physiological results show that P1 participants scoring
high in psychopathy exhibit increased EDA at the moment
in which they are asked to decide whether to trust. At the
same time, the P1 group show reduced evoked HR deceleration,
indicating decreased attentional engagement during the decision-
making process. Taken together, these two findings suggest that
high psychopathy scorers perceive the decision-making task as
less demanding compared to low-scorers, despite physiological
changes signaling increased emotional arousal. No significant
differences in EDA or HR variation arise between trusting vs.
non-trusting or reciprocating vs. non-reciprocating participants.

According to the somatic marker hypothesis, decision-making
is influenced by physiological signals that arise in bioregulatory
processes, including those expressed as emotions (Damasio,
1996). Numerous studies have shown that emotional activation
guides decision making in healthy subjects, while this effect
is reduced in patients with orbitofrontal dysfunction (Bechara
et al., 2000). Interestingly, psychopathic personality traits and
antisocial behavior (clinical and sub-clinical) have been linked
to orbitofrontal dysfunction (Dinn et al., under review). While
previous research associated psychopathic behavior with reduced
EDA (Lorber, 2004; Casey et al., 2013), our findings may indicate
an alternative mechanism to promote antisocial behavior by
suppressing the influence of somatic markers in decision making.

This study has several limitations. First, the magnitude of
personality association with trust is modest and, therefore, some
effects may not have been detected due to the relatively small
sample size. Although the effects were greater in magnitude
for reciprocal behavior, the reduced number of participants in
the reciprocating and non-reciprocating groups led to a low
statistical power in part of our analysis. Also in relation to the
sample, it is important to highlight that our results are referred
to non-clinical population, and therefore, the generalization to
clinically relevant samples such as psychopaths should be made
with caution. Another limitation, and a potentially source of
discrepancies with other studies, is the discrete TG version used
in present experiment, in contrast to the more usual continuous

version used. Nevertheless, one strength of the present analysis
is the inclusion not only of many personality domains, but
also of specific traits relevant for particular behaviors (such as
psychopathy for non-reciprocal behavior). However, and even
though fluid intelligence has been used as a marker of general
cognitive ability (Colom et al., 2007), other cognitive abilities have
not been examined (McGrew, 2009). Thus, future research would
benefit from including a larger number of participants, the use of
clinical samples, and a broader selection of personality, economic
and cognitive variables.

To conclude, although A and E are primarily dimensions
of interpersonal behavior, E is related to the preferred quantity
of social stimulation and A represents the characteristic quality
of the interaction (Costa et al., 1991). Accordingly, the present
study suggests that E could be relevant for initiating cooperation,
whereas A could be relevant for maintaining it. That is, different
personality domains would represent different strategies in the
social domain, one based in the number of social contacts
and the other in the cohesion of such contacts. With respect
to the E domain, high E would favor a risky behavior that
may increase the number of social partners. On the other
hand, individuals scoring high in A would reward kind actions,
even if this reward involves some cost for them. Conversely,
low agreeable/high psychopathic and disinhibited/rash impulsive
individuals would benefit from this situation, by taking the
money and running!
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Recent work has found that personality factors that confer vulnerability to addiction
can also affect learning and economic decision making. One personality trait which
has been implicated in vulnerability to addiction is intolerance to uncertainty (IU), i.e., a
preference for familiar over unknown (possibly better) options. In animals, the motivation
to obtain drugs is often assessed through conditioned place preference (CPP), which
compares preference for contexts where drug reward was previously received. It is
an open question whether participants with high U also show heightened preference
for previously rewarded contexts. To address this question, we developed a novel
computer-based CPP task for humans in which participants guide an avatar through a
paradigm in which one room contains frequent reward (i.e., rich) and one contains less
frequent reward (i.e., poor). Following exposure to both contexts, subjects are assessed
for preference to enter the previously rich and previously poor room. Individuals with low
IU showed little bias to enter the previously rich room first, and instead entered both
rooms at about the same rate which may indicate a foraging behavior. By contrast,
those with high IU showed a strong bias to enter the previously rich room first. This
suggests an increased tendency to chase reward in the intolerant group, consistent
with previously observed behavior in opioid-addicted individuals. Thus, the personality
factor of high IU may produce a pre-existing cognitive bias that provides a mechanism
to promote decision-making processes that increase vulnerability to addiction.

Keywords: uncertainty, decision making, conditioned place preference (CPP), personality, addiction, humans

INTRODUCTION

Some individuals exposed to drugs of abuse develop addiction while others do not. One factor
mediating this difference in outcomes may be personality traits that confer biases in decision
making, such as a tendency to pursue familiar sources of reward at the expense of exploring
other (possibly more rewarding) options. Such individual differences have been studied in the
context of anxiety, but some of the same personality traits may also confer vulnerability to
addiction. Addiction has a high comorbidity rate with anxiety disorders (Merikangas et al., 1998;
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Grant et al., 2004). Based on their comorbidity, it is not
surprising that both types of disorders share other common
features, including behaviors such as withdrawal or avoidance,
changes in learning, and maladaptive decision making (e.g.,
risk taking, chasing reward). This alteration in decision making
is not limited to decisions about drugs, but can also affect
reward in general (Clark and Robbins, 2002). Drug use continues
regardless of the negative consequences (e.g., to health, income,
family), as do anxiety behaviors. Addiction and anxiety also
share some common neural mechanisms. Both come about
through some form of associative learning to a maladaptive
stimulus, specifically, anxiety via altered associative learning in
the amygdala (Packard and Cahill, 2001; Packard, 2009) and
addiction through altered reward learning in the mesolimbic
dopamine system (Robinson and Berridge, 2001; Everitt and
Robbins, 2005; Volkow et al., 2010). In addition, stress and
anxiety can lead to increased drug use and relapse (Jacobsen et al.,
2001; Sinha, 2001).

Learning, Personality and Vulnerability

Some recent work has examined the effects of personality
on vulnerability for anxiety disorders, and to a lesser extent,
addiction. Overall, the results suggest that personality factors,
including behavioral inhibition (BI) and harm avoidance,
hypothesized to be risk factors for anxiety disorders, are
associated with enhanced learning in a variety of tasks (Sheynin
et al,, 2013, 2014; Allen et al., 2014; Holloway et al., 2014).
For example, BI is a temperamental tendency to withdraw
from or avoid novel social and non-social situations (Kagan
et al, 1987; Morgan, 2006). In addition to avoidance, BI
includes social reticence and enhanced reactivity to novelty,
threat, and uncertainty (Hirshfeld et al.,, 1992; Schwartz et al.,
2003). BI has long been considered a vulnerability factor for
the development of anxiety-related disorders including post-
traumatic stress disorder (Myers et al., 2012; Clauss et al., 2015).
Behaviorally inhibited individuals exhibit enhanced associative
learning as measured by eyeblink conditioning with a tone
conditioned stimulus (CS) and a corneal air puff unconditioned
stimulus (US) (Allen et al., 2014, 2016; Holloway et al., 2014),
and with increased avoidance in a computer-based task (Sheynin
et al., 2014). Enhanced avoidance learning was also observed
in male, but not female, opioid addicts undergoing methadone
maintenance therapy, when compared to controls, using the same
task (Sheynin et al., 2016).

In addition to these findings with basic classical conditioning
and avoidance learning, the effects of personality factors have
been examined with computer-based tasks involving economic
decision making. For example, Radell et al. (2016) used a
cognitive economic decision making task based on socials
interactions (i.e., the trust game) with behaviorally inhibited
individuals. This task, based on the version used by Delgado
et al. (2005), had participants read the biographies of partners
in the game that portrayed them as morally trustworthy (“good
partner”), untrustworthy (“bad partner”), or neutral (“neutral
partner”). On each trial, participants were shown a partner and
were given a choice of keeping $1 or sharing $3 with that
partner. If the money was shared, the partner had the choice of

keeping it all or reciprocating by returning half of the money
($1.50). On any trial in which the participant chose to share, the
partner always reciprocated with 50% probability, irrespective of
how they were portrayed in the biography. Inhibited individuals
tended to share with the neutral partner less than uninhibited
individuals; however, this behavioral difference was not evident
in the ratings of trustworthiness for the “neutral partner.” These
results suggest that inhibited individuals may be predisposed
to interpret neutral or ambiguous information more negatively,
which may contribute to the tendency to avoid unfamiliar people
characteristic of behaviorally inhibited temperament, and its
relationship to anxiety disorders.

Probabilistic category learning tasks that include both reward
and punishment trials have also revealed a role for anxiety
vulnerability factors in economic decision making (Sheynin et al.,
2013). On each trial, participants view a stimulus and are asked
to categorize it. The categories are probabilistic in that each
stimulus is a member of one category 80% of the time and
a member of the other category 20% of the time. For some
stimuli, correct categorization results in a reward (point gain)
and incorrect categorization results in no feedback; for other
stimuli, incorrect categorization results in a punishment (point
loss) and correct categorization results in no feedback. Thus,
performance on reward and punishment trials can be directly
contrasted, as can the interpretation of the ambiguous “no-
feedback” outcome, which can signal either failure to obtain
reward or successful avoidance of punishment. Behaviorally
inhibited individuals demonstrated better associative learning on
both reward and punishment trials. Given the option to opt out
of individual trials to avoid any chance of being punished or
rewarded, inhibited individuals also preferred to opt out to avoid
punishment (Sheynin et al., 2013). In a follow-up study, using this
task, participants with severe symptoms of post-traumatic stress
disorder exhibited enhanced learning, specifically on reward
trials, relative to peers with fewer or no symptoms (Myers et al.,
2013).

Extending this task to the topic of addiction, Myers
et al. (2016) found that opioid-addicted individuals undergoing
methadone maintenance therapy were more likely to abandon
previous response rules and explore new alternatives when
expectancies were violated (i.e., increased lose-shift behavior),
relative to controls. Thus, addicted participants tended to
respond based on immediate feedback, which may explain why
they continue to pursue short-term reward while ignoring the
long-term negative consequences of drug use (Myers et al., 2016).
Likewise, in other decision-making tasks, addicts tend to choose
small immediate rewards over larger delayed rewards, and display
a number of other changes in decision making compared to
control participants (Petry et al., 1998; Clark and Robbins, 2002).
Additionally, at least some of these changes appear to persist
even after long-term abstinence (Li et al., 2013). However, it is
important to note that a preference for small immediate rewards
over large delayed rewards is not specific to addicts - it has been
shown in both humans and animals, and is a function of multiple
factors including the length of the delay, age, intelligence (Mischel
and Metzner, 1962), and the amount of reward (Green et al,
1997). Thus, addiction is only associated with an exaggeration
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of this preference, which may reflect increased impulsivity or
reduced self-control (Madden et al., 2003).

The Role of Uncertainty

One common feature of most of the tasks discussed above is
some aspect of uncertainty that was associated with performance
improvements. Acquisition of eyeblink conditioning was
enhanced in anxiety-vulnerable individuals under protocols
which included schedules of partial reinforcement with 50% CS
alone and 50% US alone trials (Allen et al., 2014), and variability
in trial timing (Allen et al., 2016). In contrast, vulnerability did
not modulate performance on a standard 100% CS-US paired
trials protocol. In the computer avoidance task (Sheynin et al.,
2014), participants were given no instructions and had to learn,
through trial-and-error, what behavior resulted in avoiding point
loss. In the trust game (Radell et al., 2016), all partners shared
50% of the time regardless of the nature of their biographies
but individuals with anxiety vulnerability only differed in how
they treated the neutral partner. The probabilistic category
learning task (Myers et al., 2016) involved uncertainty in that
it was not possible to be correct 100% of the time based on the
probabilistic nature of the categories. There was also a mix of
reward and punishment trials, and no feedback was given on
correct punishment trials and incorrect reward trials. Finally,
tasks that pit immediate small rewards against larger delayed
rewards (Petry et al., 1998; Clark and Robbins, 2002) may also
involve perceived uncertainty in that there is no guarantee that
the delayed reward will actually be received.

Given the possible role of uncertainty in most prior tasks
examining the role of individual differences in anxiety and
addiction vulnerability, the purpose of the current study was to
test how personality can modulate economic decision making
for rewards in healthy individuals, focusing on intolerance to
uncertainty (IU) - another personality factor that has been linked
to anxiety disorders (Dugas et al., 1997; Ladouceur et al., 1997;
Birrell et al., 2011; Carleton, 2012; Grupe and Nitschke, 2013).
IU can be defined as a tendency to perceive uncertain situations
as aversive and stressful, and respond with BI and negative
expectations about their possible consequences (Nelson et al.,
2015). Initially, IU was linked to generalized anxiety disorder, and
is a strong predictor of the tendency to worry (Dugas et al., 1997;
Ladouceur et al., 1997). However, other studies suggest that it is
not specific to that disorder, but constitutes a broader risk factor
for the development and maintenance of anxiety and depression
(Tolin et al., 2003; Carleton, 2012; Carleton et al., 2012).

In recent work, individuals undergoing treatment for opioid
dependence had significantly higher IU, as measured with the
IU scale (Carleton et al., 2007), compared to healthy controls,
suggesting that IU may also be a risk factor in substance abuse
and addiction. This evidence is, of course, correlational and a
causal relationship, if any, remains to be established. Still, IU
implies reduced risk taking, in contrast to substance abuse and
addiction, associated with increased impulsivity and risk taking.
Thus, if higher IU does contribute to addiction vulnerability, this
relationship may be indirect and only appear in a subpopulation
of individuals who, for example, may have started substance
use as a form of self-medication for anxiety. Along the same

lines, pathological gambling - also associated with increased risk
taking - is also often comorbid with anxiety disorders (Lorains
etal., 2011), which are, in contrast, linked to higher risk aversion
(Maner and Schmidt, 2006) and greater IU (Ladouceur et al,
1997). As with the relationship between IU and addiction, these
contradictory findings might be resolved if pathological gamblers
are not a homogenous group of individuals, but rather consist
of multiple subtypes, only one of which represents impulsive
risk-takers (Blaszczynski and Nower, 2002). IU has also been
linked to changes in economic decision making and reward
system function (Nelson et al., 2015). Using a gambling task,
Nelson et al. (2015) found IU could modulate event-related
potential responses to gains and losses, which have been linked
to activation in the ventral striatum and medial prefrontal cortex,
and activation in the anterior cingulate cortex, respectively.
Individuals with higher IU are more likely to perceive situations
as uncertain, and have stronger emotional responses (e.g.,
increased anxiety) under those conditions (Ladouceur et al.,
1997). They also tend to require additional information before
making a decision, and paradoxically avoid cues that can lead
to anxiety, which would in practice reduce the amount of
information available for decision making (Ladouceur et al,
1997; Krain et al,, 2006). Similar to drug addicted individuals,
individuals with higher IU were more likely to choose small,
low-probability rewards over larger but delayed high-probability
rewards (Luhmann et al., 2011).

Conditioned Place Preference

We sought to continue this line of research by investigating
the role of IU on learning in a computer-based economic
decision making task, similar to the conditioned place preference
(CPP) paradigm widely applied to the study of addiction in
animal models. CPP has been commonly used to measure the
reward value of different drugs of abuse (for reviews, see Bardo
and Bevins, 2000; Tzschentke, 2007). Here, drug-free subjects
(typically rodents), are first allowed to explore an apparatus
consisting of at least two distinct interconnected chambers to
measure initial preference (i.e., by comparing time spent in
each context). In subsequent conditioning sessions, the animal
is injected with a drug and confined to one chamber. Similarly,
the other context is paired with saline. Finally, drug-free subjects
are once again allowed to choose between the compartments
in order to assess preference. A large number of studies have
shown animals spend more time in the drug-paired than in the
saline-paired compartment for a wide variety of drugs, including
opioids (e.g., heroin, methadone), and psychomotor stimulants
(e.g., cocaine, amphetamine) (Bardo et al., 1995). CPP has also
been observed for non-drug rewards including food (Spyraki
et al.,, 1982), water, and access to sexual interaction (Oldenburger
etal., 1992) or a running wheel (Lett et al., 2000).

Here, we report results from a computer-based CPP task
where humans guide an avatar through a paradigm in which one
room contains frequent reward and one contains less frequent
reward. Following exposure to both contexts, participants were
assessed for preference to enter the previously rich and previously
poor room. IU was assessed via a self-report questionnaire.
An important limitation of animal CPP as a model of human
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substance abuse and addiction is that rewards are simply
administered by the experimenter, and are not contingent on
behavior (e.g., animals are injected with drug or confined to a
compartment containing reward). In contrast, humans choose to
start taking the drug and control the frequency of administration.
To address this concern, in the current task, obtaining reward
was contingent on operant responding by the participants. We
predicted that if IU contributes to decision making that can
promote substance abuse and addiction, individuals with higher
IU should show a stronger bias toward the previously rich room,
compared to individuals with lower IU, who might be more prone
to explore other options.

MATERIALS AND METHODS

Participants

A total of 88 participants were recruited from the University of
Northern Colorado, and received research credit in a psychology
class as payment for their participation. Data from 12 participants
were lost due to computer failure. The remaining sample (n = 76)
contained 50 females and had a mean age of 20.7 (SD = 54,
range = 18-56), and education of 13.8 years (SD = 14,
range = 12-17). All participants provided informed consent
before initiation of any behavioral testing. Procedures were
approved by the Institutional Review Board at the University of
Northern Colorado, and conformed to guidelines established by
the Federal Government and the Declaration of Helsinki for the
protection of human subjects.

Procedure

Testing took place in a quiet room. All participants completed
the brief, 12-item version of the Intolerance to Uncertainty
Scale (IUS-12; Carleton et al.,, 2007), and a computer-based CPP
task programmed in the Java 8 language (Oracle Corporation,
Redwood City, CA, USA), administered on a desktop computer
running Windows. The task, illustrated in Figure 1, consisted
of a tutorial, pretest, training and a posttest phase. Participants
controlled a cartoon avatar (a fox) and were instructed to help the
fox collect as many golden eggs as possible. The exact instructions
are provided in the Appendix. The task began with a tutorial
where the fox was placed in a lobby area with a single door in
the middle. Participants were told that they could click on the
door to switch between rooms. Once they did, the fox entered a
room with eight chests, and participants were prompted to click
on the chests to collect two golden eggs. When the participant
clicked on a chest, the fox moved to inspect that chest. The chest
was then opened to reveal whether an egg was inside. During the
tutorial, all chests always contained eggs. Therefore, the subject’s
first two choices were always rewarded. The total score (i.e., total
eggs collected by participants) was always visible at the top of the
screen.

Next, participants began the pretest, during which they once
again started in the lobby area (Figure 1B), but were given a
choice between two doors (blue and brown) on the sides of
the room. The left or right placement of the two doors was
counterbalanced across participants. The doors led to two visually

distinct rooms (blue and brown, Figures 1C,D), which contained
eight chests each arranged in a circular pattern. Both rooms were
visually distinct from each other, and from the room encountered
in the tutorial. For the next 4 min, participants were allowed to
freely explore the virtual environment, switching between rooms
and clicking on chests to acquire eggs. During the pretest, each
chest had an initial 5% chance of containing reward. Throughout
the task, whenever an egg was found in a particular chest, the
chest’s subsequent chance of reward decreased to 0, and increased
back to the maximum at increments of 1% every 4 s. Thus,
repeatedly searching the same chest was not encouraged. Rather,
the optimum strategy was to move around a room exploring
different chests. Participants, however, were not told anything
about reward contingencies and had to rely on trial-and-error.
The amount of time spent in each of the rooms, the total number
and order of chest clicks, and the total score was recorded. For
each subject, the room (blue or brown) where that participant
had spent more time during the pretest was defined as the “more
preferred” room and the other as the “less preferred” room.

The pretest was followed by the training phase, which
consisted of two parts (2 min each). At the start of each part
of the training phase, the fox was placed in the lobby, but
only one of the doors was available, forcing participants to
enter one of the side rooms. Once they entered the room, they
were locked in (Figure 1E) and had to remain there until the
second part of training. The second part of training began in
the same way, with the fox placed in the lobby and only the
remaining door available. The less preferred room during the
pretest was assigned to be the rich room, meaning that each
chest had an initial 80% chance of containing an egg. The other
room was assigned to be the poor room, where each chest had
an initial 5% chance of containing an egg. As in the pretest,
once an egg was found in a chest, reward chance decreased to
0 and gradually increased back to initial levels at increments
of 10% (for the rich room) or 1% for the poor room, every
4 s. Whether participants were locked in the rich or the poor
room first was counterbalanced. Again, the order and number
of chests clicked was recorded, along with the number of eggs
obtained.

Finally, participants completed a posttest, which was identical
to the pretest. The fox was placed in the lobby with both blue
and brown rooms freely available. All chests had an initial 5%
chance of containing an egg. Here, the first room entered by
participants, and the time spent in each room (previously rich
vs. previously poor) were recorded, along with the order and
number of chests clicked and the number of eggs obtained.
After the task, all participants completed a questionnaire (see
the Appendix) about their knowledge of reward contingencies,
whether or not they had a strategy, and their computer or video
game experience.

RESULTS

Questionnaires
The mean score on the IUS-12 was 32.25 (SD = 8.58, range = 14-
57). For all analyses, subjects were split into high or low IU

Frontiers in Psychology | www.frontiersin.org

August 2016 | Volume 7 | Article 1175 | 26


http://www.frontiersin.org/Psychology/
http://www.frontiersin.org/
http://www.frontiersin.org/Psychology/archive

Radell et al. Personality Affects Conditioned Place Preference

A
Phase(Reward Chance) Training
/ Rich(80%) — Poor(5%)
Tutorial (100%) — Pretest (5%) Posttest (5%)
\ Poor (5%) = Rich(80%)
Duration
Unlimited 4 min 2 min 2 min 4 min
B Total: 0 C Total: 0

Total: 2

FIGURE 1 | Design of the computer-based conditioned place preference task. (A) The task consisted of a tutorial, pretest, training and a posttest phase.

(B) Participants controlled an avatar (the fox), which was placed in the lobby area (shown here) at the start of each phase. The lobby area contained two doors.
During the pretest and posttest, participants were freely allowed to switch between a (C) blue and a (D) brown room by using the mouse to click on the doors, and
could also click on the chests to search for golden eggs, increasing their total score. Each chest initially had a 5% chance of containing an egg. Whether the blue
room door in the lobby was on the left or the right was counterbalanced. (E) In the training phase, participants were forced to enter one, then the other, room and
locked inside. In one room (“rich room”), each chest initially had an 80% chance of containing an egg, in contrast to the other (“poor room”) where each chest initially
had a 5% chance. Whether participants were forced to enter the rich or the poor room first during training was counterbalanced.

groups based on the sample median of 32, with 37 participants In the post-task questionnaire, in response to “Did you think
(25 female) classed as low, and 39 (25 female) classed as high. that one of the rooms had more eggs in it?” 78.9% of participants
The high and low TU groups did not differ in gender distribution, ~responded “yes,” x2(1) = 25.5, p < 0.001. Out of those who said
¥2(1) = 0.101, p = 0.750, or age, £(74) = 0.284, p = 0.778. “yes,” 90% also correctly identified the rich room, x2(1) = 38.4,
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p < 0.001. Thus, most participants were explicitly aware of which
room was more rewarding. Finally, 64.5% of the participants
reported they had previously played computer or video games,
x2(1) = 6.4, p = 0.012, and 61.8% reported they had followed a
specific strategy while searching for eggs, x2(1) = 4.3, p = 0.039.
Among the strategies mentioned were going in circles or zig zags
and checking all of the chests once then switching rooms.

Conditioned Place Preference Task

Since participants were assigned to one of four conditions to
counterbalance which context (blue or brown) was on the left or
right in the lobby, and whether the rich or the poor room was
experienced first during training, we first examined whether this
led to an initial preference bias as a function of IU. The mean
percent of the time participants spent in the blue room during
the pretest was computed as total time spent in the blue side
room divided by sum of the total time spent in the blue and
brown rooms (Figures 2A,B). A 2 (blue on left vs. right) x 2 (rich
room first vs. second) x 2 (IU high vs. low) between-subjects
ANOVA on the percent time spent in the blue room during
the pretest confirmed that there were no significant main effects
(all F < 1.720, all p > 0.19) or interactions (all F < 1.320, all
p > 0.25). Thus, on average, participants tended to divide their
time equally, spending approximately 50% of the time in each of
the side rooms, eliminating initial bias as a potential explanation
of the results in subsequent analyses. The average total number
of entries made into each room by high and low IU participants
was also examined (Figure 2C). A 2 (left vs. right room) x 2
(IU high vs. low) mixed-model ANOVA confirmed there were
no significant main effects (both F < 0.900 and p > 0.34), and
no significant interaction, F(1,74) = 1.618, p = 0.207. Thus, both
groups of participants had enough time to make multiple visits to
each room during the pretest.

As our primary analysis, we examined whether participants
tended to enter the previously rich or the previously poor room
first at the start of the posttest, i.e., whether they first entered the
room paired with a high chance of reward (maximum 80%) or a
low chance of reward (maximum 5%) during the training phase.
It is important to note that during the posttest, both rooms were
once again equivalent and paired with a low chance of reward
(maximum 5%) as in the pretest. As expected, most participants
entered the previously-rich room first, x>(1) = 10.32, p = 0.001
(Figure 3A). However, surprisingly, approximately 30% of
participants instead chose to enter the previously poor room. This
could be due to differences in personality between participants,
or a function of whether the last room experienced during the
training phase was the rich or the poor room. To examine this
possibility, we performed log-linear analysis — an extension of
the chi-square test used for more than two categorical variables —
on the total number of participants with factors of the first
room entered during the posttest, the last room (rich or poor)
experienced during the training phase, and IU (high or low).
A non-hierarchical (forced-entry) method was used to enter
factors into the model. The log-linear analysis produced a model
that retained only the main effects and two-way interactions,
and had a perfect fit to the data. The only significant two-way
interaction was between the first room entered in the posttest

and IU, X}% (1) = 4.578, p = 0.032. The three-way interaction
and the remaining two-way interactions (first room entered in
posttest x last room in training and IU X last room in training)
were not significant (all X? < 3.7, all p’s > 0.05). Figure 3B shows
the percent of the total participants as a function of whether they
entered the rich or the poor room first, and IU. Based on the
odds ratio, participants who had high IU had 3.87 times higher
odds of first going to the rich room in the posttest compared
to participants who had low IU. Thus, participants with high
IU tended to show greater CPP by going back to the previously
rewarded context (i.e., followed a win-stay strategy) while those
with low IU instead explored a different room (i.e., followed a
win-shift strategy). The absence of other significant effects in the
loglinear analysis suggests that this behavior was specifically a
function of IU rather than other variables, such as which room
participants had most recently been in during the prior training
phase.

Similar analyses were performed to eliminate other possible
confounds. IU and the first room entered in the posttest
were always included in the model, while the third factor was
whether or not participants reported they knew which room
had more eggs (i.e., knew the rich room), had previous game
experience or reported following a specific strategy. There was
a significant three-way interaction between knowledge of the
rich room, IU and the first room entered in the posttest,
¥2(1) = 6.028, p = 0.014. To examine this interaction, a total
of four Bonferroni-corrected two-sided Fisher’s exact tests (alpha
adjusted to 0.05/4 = 0.0125) were performed with factors of
IU and first room entered in the posttest. The first two tests
were performed separately on individuals who reported they
knew vs. did not know which room had more eggs. The result
was significant only for individuals who reported they knew
the rich room (p = 0.001 vs. p = 0.518). The second set of
tests were performed on the subset of individuals who reported
they knew the rich room, split by whether they also correctly
identified that room. This confirmed a significant difference only
for those who could identify the room (p = 0.001 vs. p = 0.467).
Therefore, the interaction between IU and the first room entered
during the posttest appears driven by participants who could
explicitly identify the rich room. To avoid confusion, note that
test statistics are not generated for Fisher’s exact test, therefore
only p-values are reported. Finally, when game experience was
examined, the model retained only the main effects and two-
way interactions - the only significant two-way interaction was
once again between IU and the first room entered in the posttest,
X (1) = 8.684, p = 0.003. Similarly this was the only significant
two-way interaction when whether or not participants had a
strategy was included as the third factor, Xé (1) =7.3, p=0.007.
Thus, neither game experience nor following a strategy were
related to IU, or to which room participants entered first during
the posttest. Across analyses, this depended on IU, and was also
related to explicit knowledge of the rich room.

Having entered one room first in the posttest, we next
examined whether participants tended to stay there, spending
more time, overall, in that room. A 2 (rich vs. poor room entered
first) x 2 (IU high vs. low) ANOVA was performed on the percent
of the total time spent in the rich room during the posttest
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FIGURE 2 | (A,B) Mean percent time spent in the blue room during the pretest as a function of training order and IU. There were no significant differences confirming
that initially, all groups had no strong preference and divided their time equally between the blue and brown rooms. This was irrespective of which room was on the
right or on the left, and whether the less-preferred room (assigned to be the rich room) was experienced first or second during training. (C) Average total number of
entries into the left or right room during the pretest as a function of IU. All participants, irrespective of IU, made a similar number of visits to each room. Error bars
represent + SEM.

(Figure 4). This was calculated as total time in the rich room
divided by total time in the rich plus the poor room. There were
no significant differences (all p’s > 0.05). Thus, despite the initial
preference to enter the previously rich room, most participants
did not simply remain in the originally chosen room. Rather,
across the whole posttest, participants tended to divide their time
equally between the two rooms.

Next, we assessed locomotion in the posttest, first considering
movement between rooms (Figure 5), then total chest clicks
within each room (Figure 6). A mixed-model ANOVA was

performed on total side room entries during the posttest with
a within-subjects factor of the room entered (rich or poor),
and between-subjects factors of the first room entered during
the posttest (rich or poor) and IU (high or low). This yielded
significant interactions between the first room entered and IU,
F(1,72) = 471, p = 0.033, ny = 0.061, and between total
entries into the rich or poor rooms and the first room entered,
F(1,72) = 24.702, p < 0.001, 7112, = 0.255. There were no
other significant interactions or main effects (all p’s > 0.05).
Post hoc Bonferroni-corrected independent samples ¢-tests were
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FIGURE 4 | Mean percent time spent in the previously rich room during
the posttest as a function of the first room entered and IU. There were
no significant differences. Error bars represent + SEM.

conducted to further examine the significant interactions (alpha
adjusted to 0.05/4 = 0.0125). The interaction between the first
room entered and total room entries appeared to be driven by
individuals with high IU making more entries into the poor
room (Figure 5A), however, the test comparing entries into the
previously poor room entries by high vs. low IU participants

failed to reach corrected significance, #(22) = 2.18, p = 0.04.
The interaction between total entries and the first room entered
was due to participants who first entered the rich room tending
to make more re-entries into that same room throughout the
posttest, 1(60.92) = 3.27, p = 0.002, r = 0.39 (Figure 5B). There
was no significant difference in entries into the poor room as
a function of which room was entered first during training.
Overall, it is important to note that while there were some
significant differences, effect sizes are small and the differences
amounted to, on average, one or two additional room entries.
More importantly, these data indicate participants remained
active and continued to switch between rooms throughout the
posttest.

A mixed-model ANOVA was also performed on the total
number of chest clicks (sum of the clicks on all eight chests)
within each side room (Figure 6), with within-subjects factor of
the room (rich or poor), and between-subjects factors of the first
room entered (rich or poor) and IU (high or low). There were
no significant differences (all p > 0.05). Sample graphs of the
path taken by two individuals during the pretest and posttest, one
from the low IU and one from the high IU groups (Figure 7),
also indicate that participants remained motivated, continuing to
switch rooms and check different reward locations, throughout
the task. Note that while some individuals did show a strong
preference for one room during the posttest (Figure 7B), on
average, participants spent approximately equal amounts of time
in both rooms, irrespective of IU. In contrast, as described earlier,
individuals with high IU tended to visit the previously rich room
first during the posttest.

Finally, univariate ANOVA was performed on the total score
(number of eggs collected) with between-subjects factors of
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FIGURE 6 | Movement within each side room during the posttest expressed as the mean total chest clicks in the (A) previously poor and (B)
previously rich room, as a function of the first room entered and IU. There were no significant differences. Error bars represent + SEM.
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FIGURE 7 | Path taken by two participants chosen at random, one from the (A) low IU group, and one from the (B) high IU group, during the pretest
and posttest. The starting location, always in the lobby (center), is marked by a circle. The room each participant spent less time in during the pretest was assigned
to be the rich room during training, and as described earlier, both side rooms had a maximum 5% chance of reward during the tests. The chests participants could
search for eggs are marked with a “C.”

the first room entered during the posttest and IU. There were
no significant differences (all p’s > 0.05) indicating that on
average, all participants obtained similar scores, irrespective of
U (Figure 8). Thus, differences in the amount of reward obtained
during the training phase cannot account for the tendency of high
IU individuals to choose to enter the previously rich room first
during the posttest.

DISCUSSION

The current study found that individuals with low IU showed
little bias to enter the previously rich room first, and instead
entered both rooms at about the same rate. In contrast, those
with high IU had a strong bias to enter the previously rich
room first (i.e., increased win-stay). This interaction appeared
to be driven by participants who could identify the previously
rich room. These findings could not be explained by differences
in initial room preference, by prior video or computer game
experience or in the total reward obtained by participants. It was
also not related to whether or not participants reported following
a specific strategy in the task. There are at least two possible
interpretations of this result - first, individuals with high IU may
have selected the safer, more certain choice, by returning to the
previously rewarded context. Second, this could also indicate an
increased tendency to chase reward, consistent with previously
observed behavior in heroin addicts in a probabilistic category
learning task (Myers et al., 2016). In either case, this tendency
may represent a pre-existing cognitive bias, possibly based on

personality, which could promote decision-making processes
that increase vulnerability to addiction. However, unlike the
Myers et al. (2016) study, where the tendency to chase reward
was expressed as exploration of new response options following
expectancy violations (i.e., a lose-shift strategy), in the current
task, participants chose the previously rewarded option (ie., a
win-stay strategy). This could be because, here, the response
represents the first choice made in the posttest, precluding the
influence of expectancy violations.

Another possible interpretation of this result, within an active
inference framework (Friston et al., 2015), involves a change
in the balance between pragmatic actions - actions that exploit
previously rewarded strategies — and epistemic actions, which
serve to discover new information that, long-term, may improve
selection of pragmatic actions. According to this view, the value
of an action is related to both its extrinsic value (i.e., expected
reinforcement value) and its epistemic value (i.e., expected
information gain). Here, actors seek out surprising outcomes,
which will ultimately reduce uncertainty through information
gain, and help construct a better internal model of the world.
While short-term, this may require moving away from a goal
(i.e., choosing to visit a previously less-rewarded location), the
subsequent improved model would allow for better strategies to
obtain a goal in the future (Friston et al., 2015). IU may involve
a reduction in epistemic value in favor of increased extrinsic
value, leading to behavior guided by preferences, ie., prior
beliefs about reinforcement contingencies. This interpretation
is also consistent with the BI component of IU, which may
paradoxically reduce information gain and therefore preclude
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resolving uncertainty in the long-term (Ladouceur et al., 1997;
Krain et al., 2006).

Opverall, we did not observe a CPP effect. That is, despite the
fact that a majority of participants entered the previously rich
room first, when considering behavior across the entire posttest
period, participants did not spend a majority of the time in
the previously rich room. This behavioral pattern may reflect a
different strategy than simple CPP. Some individuals may have
been foraging or choosing where and how to seek reward, much
like animals search for food in the natural environment. Decision
making in a foraging scenario would involve deciding between a
limited number of options which have different probabilities of
reward and amount of reward (Platt and Huettel, 2008). Foraging
also includes some risk or cost in choosing to look elsewhere
for food. This cost may take the form of energy expenditure to
travel to some other location where more food may be available.
Another cost is the amount of time that it would take to arrive at
the other location. Cognitive decisions to forage involve several
factors including the value of each option, an estimate of the
average value in the environment, as well as the cost of leaving the
current location to search elsewhere (Kolling et al., 2012). In the
current task, there was very little cost of time or energy in moving
from room to room. Therefore, this scenario did not include
risk of energy expenditure or much time lost. Thus, the freedom
to switch rooms without penalty would have made foraging
behavior a viable strategy to possibly achieve more reward.

A tendency from the foraging literature that may have been
expressed by our high IU group is known as the ambiguity effect,
where when given a choice between two options, one in which
the probabilities are known and one in which the probabilities are
unknown, most avoid the option with no probability information
(Camerer and Weber, 1992). This avoidance of a choice with

unknown probability of outcomes could be an indication of IU.
If high IU individuals knew which room was more rewarding,
they may have tended to not shift their initial search to the other
room, which in the past held less reward, but now may hold
more. However, low IU persons exhibited a pattern of searching
both rooms at similar rates. Low IU persons may have been
more open to the risk of losing reward in the previously rich
room if it was possible that more reward was available in the
other room. Foraging has been tested in a computer environment
(Goldstone and Ashpole, 2004), but the task involved a large
number of participants interacting in real time in a virtual
world. Based on a computational model, Goldstone and Ashpole
(2004) suggested that some people tend to sample all locations
with equal frequency while others tend to sample locations with
greater rewards. Our current results would predict that these two
tendencies may be found in two separate groups of individuals -
those with lower IU would tend to sample all locations while
those with higher IU would tend to sample locations of greater
reward.

As noted earlier, individuals in the current study did not show
an overall preference for the previously rich context. This could
be because the current task differed in several ways from the
CPP paradigms used in previous human and animal studies. In
contrast to the work in animals, far fewer studies have attempted
to examine CPP in humans. For example, in a study by Childs
and de Wit (2009), humans received d-amphetamine or placebo
in separate rooms. Participants reported higher liking for the
drug-paired room. Molet et al. (2013) used a computer-based
task where a distinct virtual environment was paired with either
pleasant music or static noise. Analogous to animal studies,
time spent in each context served as the dependent measure,
and participants showed greater preference for the context
paired with pleasant music. Finally, Astur et al. (2014) assessed
preference for two distinct virtual rooms after one of them was
paired with chocolate M&Ms. Similar to studies in animals, the
participants spent more time in the chocolate-paired room, but
only if they were food deprived.

Thus, similar to studies in animals, most human studies of
CPP have employed either natural rewards (e.g., food, water)
or drugs of abuse, while studies of economic decision making
have used monetary gains. Nonetheless, most participants in the
current study remained motivated throughout the task, despite
only receiving golden eggs, as indicated by reliable movement and
egg collection. The difference in the type of reinforcer, however,
remains a possible explanation for the lack of overall preference in
the current study, although note that Molet et al. (2013) were able
to observe CPP to music. Similar to Childs and de Wit (2009),
most participants in the current study reported that they knew
which room was more rewarding, and were able to correctly
identify that room. Despite this, there was no overall preference,
and approximately 30% of participants first chose to enter the
poor room during the posttest.

Another difference between this and other studies, which
could account for the lack of overall preference, is in the
duration of training. Animal studies typically involve multiple
conditioning sessions, spread over several days, with training
and testing on separate days. The study of Astur et al. (2014)
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in humans employed six 6-min sessions, with a 5 min break
between each session, with training and testing on separate days.
On the other hand, as in the current study, Molet et al. (2013)
employed only two 2-min conditioning sessions but still observed
a preference. However, in contrast to the current study, Molet
et al. (2013) used an unbiased procedure where each context
is paired with a stimulus, in counterbalanced order - there
was no pretest. Here, a biased procedure was used where the
least preferred room during the pretest was paired with reward.
Additionally, Molet et al. (2013) did not restrict the duration of
the preference test, while here both tests were 4 min long. This
was to ensure participants remained motivated and to reduce
frustration given that the chance of reward was, at most, 5%
during each test. It is possible that participants did not have
enough time to explore each of the available locations and
become familiar with the task. This is unlikely, given that on
average, participants were able to switch between rooms several
times despite the time limit (as shown by the average total
room entries). Still, the duration of the test may have precluded
observing an overall preference, which could be examined in
future studies.

Finally, unlike prior studies of economic decision making,
participants did not receive more or less reward depending on
their decisions to stay in each location. This was by design
since differences in the reinforcement value between locations
during the test would confound interpretation of any preference
observed (i.e., such preference could be due to experiences during
training and testing). In the future, the task could be modified
to examine the preference between a poor room with potentially
higher gains, but lower gain on average, and a rich room with
lower but reliable gains. Similarly, the task could be modified
to examine the effect of IU on both reward and punishment
learning by introducing a chance to lose points when foraging
in particular locations (e.g., to assess preference for a location
associated with high risk and high reward). These alternatives
may have a strong effect on preference, and alter the foraging
strategy used by participants as a function of TU.

In both human and animal studies of CPP, reward is
not contingent on operant responding. In the context of
substance abuse, however, humans choose to start taking the
drug and control the frequency of administration. Similar
choices are involved in the context of foraging and economic
decision making. Animal studies have typically used an operant
conditioning paradigm to study these processes, where subjects
learn to press a lever to self-administer drugs or obtain
other rewards (Balster and Lukas, 1985; Bardo and Bevins,
2000). Most standard self-administration studies, however, do
not consider the role of contextual cues. Thus, the current
task combined the two approaches in order to examine both
contextual conditioning, and placed reward under the control
of participants. In doing so, the task likely also taps into
different mechanisms compared to traditional CPP paradigms.
For example, behaviorally, the magnitude of rodent CPP is
often dissociated from the rate of self-administration (Bardo
et al,, 1999). The two paradigms also appear to engage different
neural substrates. For example, pretreatment with D2 dopamine
receptor antagonists has no effect on CPP to cocaine (Cervo and

Samanin, 1995), but attenuates self-administration (Caine and
Koob, 1994), suggesting that dopaminergic neurotransmission
may only be involved in the primary reinforcing effects of
cocaine, but not the secondary reinforcing properties acquired
by contextual stimuli paired with cocaine (Bardo and Bevins,
2000). Finally, the ability of drugs of abuse to activate the
mesolimbic dopamine system is also contingent on whether drug
administration is under the operant control of the animal (Di
Ciano et al., 1998).

Although the current task was probabilistic in that reward
was not always guaranteed, the contrast between the two rooms
during conditioning (5 vs. 80% chance of reward) should have
been immediately apparent. When the rich room reverted to
5% chance of reward during the posttest, this may have led to
rapid extinction, in particular since reward was under operant
control, precluding observing a preference using time spent in the
previously rich context as the dependent measure. While rodent
CPP studies have used a 0 vs. 100% contrast, reward was not
under operant control like it was in the current study. Regardless,
the lack of an overall preference could also suggest that the effect
of IU is not very strong in reality. Still, it may be possible to
amplify this effect by increasing uncertainty (e.g., for example
if the contrast is between 20 and 80% chance of reward). The
number of chests in each context may have also played a role - the
number was small enough to allow participants to explore all of
the chests in one location before moving on and doing the same in
the other. Thus, increasing the number of chests could influence
how long participants choose to stay in one room, which could in
turn impact overall preference.

In summary, we found a tendency for individuals who had
high intolerance for uncertainty to first enter the previously rich
reward room while individuals who had low intolerance showed
no such bias, and first entered either of the rooms at equal
rates. This initial decision may have been influenced by foraging
strategies in addition to CPP. The results of the current study
suggest that IU may have broader implications beyond the realm
of anxiety, and is associated with changes in reward learning,
even in healthy individuals. Studies are currently underway to
examine the task in individuals undergoing treatment for opioid
addiction. Given the relationship between IU and anxiety, such
work should also compare addicts with and without comorbid
anxiety disorders. It remains unclear if IU is an independent
risk factor for both types of disorders, or if it is specific to
individuals with comorbid anxiety that may have led to drug
use in the first place, possibly as a form of self-medication
(Khantzian, 1985). The current CPP task could also be adapted
to examine a foraging scenario for further study of the effects of
personality on economic decision making. This possible foraging
task should include multiple rooms that the participant could
explore for possible rewards. The cost for moving to other
rooms could involve greater time delay that would reduce overall
opportunity to forage. Thus, future computer-based behavioral
tasks involving economic decision making could be used to test
an individual’s foraging behavior in the context of IU, as well
as other personality factors, and could also be used to assess
how personality affects the disorders such as substance abuse and
anxiety.
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We report an experiment to consider the emotional correlates of prudent decision
making. In the experiment, we present subjects with lotteries and measure their emotional
response with facial recognition software. They then make binary choices between risky
lotteries that distinguish prudent from imprudent individuals. They also perform tasks to
measure their cognitive ability and a number of personality characteristics. We find that a
more negative emotional state correlates with greater prudence. Higher cognitive ability
and less conscientiousness is also associated with greater prudence.
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INTRODUCTION

The study of the role of risk preferences in decision making has primarily focused on the
implications of risk aversion, i.e., the preference for a certain payment to a lottery with the same
expected value. If one assumes that individuals maximize expected utility (e.g., for prescriptive
applications), risk aversion implies that the utility function for money is concave (i.e., that
u”(x) < 0). However, empirical work has shown that the degree of risk aversion is often affected by
psychological factors not captured by the expected utility model, such as the perceived likelihood of
events and the perceived domain of the outcomes (e.g., Tversky and Kahneman, 1992). Moreover,
theoretical work has shown that risk aversion is not the only facet of preference governing economic
decision making; it is becoming increasingly recognized that the higher order risk attitudes of
prudence and temperance complement the role of risk aversion in economic decision making
in important ways. For example, in the realm of saving behavior, while risk aversion drives the
preference to smooth consumption over time (consumption smoothing; Friedman, 1957), prudence
determines how saving behavior changes as future income becomes riskier (precautionary saving;
Kimball, 1990). Other examples of areas of economics, in which higher order risk preferences have
been found to play an important role in influencing behavior, include bidding in auctions (Eso
and White, 2004), bargaining (White, 2008), tax compliance (Alm, 1988), and rent seeking (Treich,
2010).

Within the expected utility framework, prudence is typically defined as the convexity of marginal
utility (u”(x) > 0), while temperance is equivalent to a negative fourth derivative of the utility
function (u”’(x) < 0). However, Eeckhoudt and Schlesinger (2006) have introduced behavioral
definitions, based on observable revealed preferences, of prudence and temperance that are model-
free in the sense that they retain validity if expected utility fails to accurately describe choice
behavior (e.g., see Starmer, 2000). The definitions of Eeckhoudt and Schlesinger (2006) are based on
risk apportionment. In particular, a decision maker (DM) is prudent if she prefers to apportion an
unavoidable zero-mean risk to a relatively high rather than to a low wealth state, while a temperate
DM prefers to apportion two independent zero-mean risks across different states of nature.
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Several recent papers have used the behavioral definitions of
Eeckhoudt and Schlesinger (2006) to quantify higher-order risk
preferences empirically. The results from these studies show that
the degree of prudence varies considerably among individuals
within the population (Deck and Schlesinger, 2010, 2014; Ebert
and Wiesen, 2011, 2014; Noussair et al., 2014), though all of
these studies agree that a majority of individuals are prudent.
Furthermore, Noussair et al. (2014), who study a large sample of
demographically representative individuals, find that those who
exhibit more prudent decision making also have greater savings,
lower debt, more wealth and higher educational attainment. The
results for the prevalence of temperance within the population
are more mixed (e.g., Deck and Schlesinger, 2010, 2014; Noussair
etal., 2014).

It is also widely recognized in behavioral economics,
psychology, and management, that there is an important
connection between emotional state and risk preferences.
However, research in this area has focused exclusively on the
link between emotional state and risk aversion. This research
can be classified based on whether it considers the relationship
between risk taking and overall valence (positivity or negativity
of emotional state), or to specific emotions such as fear, anger,
and happiness, as correlates of decision making. Johnson and
Tversky (1983) propose that a positively-valenced emotional
state increases risk taking, because it makes beliefs about
outcomes more optimistic. This relationship is termed the
Affective Generalization Hypothesis. On the other hand, Isen et al.
(1988) have argued that a positive mood leads to less risk taking
because individuals wish to preserve the positive emotional state
and insulate themselves from negative outcomes. This is referred
to as the Mood Maintenance Hypothesis.

In addition to overall valence, specific emotions have been
associated with risk taking. The Appraisal Tendency Framework
(Lerner and Tiedens, 2006) predicts that the emotion of fear is
associated with greater risk aversion, while anger and happiness
are correlated with greater risk taking. These propositions are
supported by experimental studies (Lerner and Keltner, 2001;
Kugler et al., 2012), in which emotions are induced prior to a
risky choice task. Recent work by Nguyen and Noussair (2014),
in which emotions are observed and tracked rather than induced,
reports that fear, happiness, and anger all correlate positively
with risk aversion, while emotional valence correlates negatively
with risk aversion (negative emotions are associated with risk
aversion).

Theoretical work, shows that those who are imprudent save
less when their background risk increases (Kimball, 1990),
behavior which may be financially hazardous for them as well
as socially undesirable. Moreover, previous work has shown
that imprudence correlates with poor decision-making (Noussair
et al, 2014). In short, imprudent people get into financial
trouble. It is, therefore, interesting and valuable to know what
correlates with imprudent decision making. One factor that
might get in the way of making good decisions are strong
emotions. In this study, we consider which emotional states
correlate with imprudent financial decisions. While research
on the connection between emotions and risk aversion has
established clear and important relationships, nothing is known

about the correlation between emotional state and higher order
risk attitudes. In this paper, we consider the relationship between
prudent decision making and emotional state. Our design is
guided by the theoretical work of Eeckhoudt and Schlesinger
(2006) and the experimental implementation of Deck and
Schlesinger (2010, 2014). Eeckhoudt and Schlesinger (2006) show
how prudent and imprudent decisions can be distinguished
using risk apportionment tasks that are simple to understand
and straightforward to implement in the laboratory. Just as
the willingness to accept a zero-mean risk can distinguish a
risk averse from a risk seeking individual, a preference for
accepting an unavoidable zero-mean risk in a relatively high,
rather than a low, income state can reveal prudence. Even though
this behavioral definition of prudence is model-free (just like
the definition of risk aversion as a preference for the expected
value of a lottery over the lottery itself is), a preference for
assigning unavoidable risk to relatively high income states implies
convex marginal utility or u”’(x) > 0, if one assumes that the
DM maximizes expected utility (Eeckhoudt and Schlesinger,
2006).

We design and report an experiment that consists of two
phases. In the first phase, participants are presented with a series
of ten lotteries, in which two different payoff levels are equally
likely. Each lottery is resolved after it is displayed. In the second
phase of a session, subjects make choices between lotteries. The
decisions have the feature that they offer a choice between two
lotteries that are equivalent in terms of mean and variance, but
that differ in skewness by varying whether they apportion risk to
a high or low income state. We consider whether the emotional
response to the presentation of the lotteries in the initial phase
correlates with subsequent decisions. Additionally, we investigate
correlations between some characteristics of individuals and their
level of prudence. We measure our participants’ cognitive ability
using Raven’s test of progressive matrices (Bors and Stokes, 1998)
and personality traits as captured by the Big Five inventory
(Gosling et al., 2003), and relate these to the decisions they
make.

Our experiment shows that decisions depend on emotional
state. The emotional state of participants in phase 1 of the
experiment correlates with the level of prudence in their phase
2 decisions. More positive valence correlates with less prudent
choices. Changes in arousal during the display of the prospects
in the first phase of the experiment does correlate with decisions,
with greater increases in arousal associated with more prudent
choices. Our results as a whole indicate that stronger emotions
tend to be associated with greater prudence, though all else equal,
more positive emotional state correlates with less prudence. This
pattern of results is similar to those observed by Nguyen and
Noussair (2014) for risk aversion. They found that stronger
emotions were correlated with more risk averse choices, and
positive valence with less risk averse choices. We also observe
that greater cognitive ability, as measured by the Raven’s test
score, is associated with greater prudence. This last result is
in line with those reported by Noussair et al. (2014), using a
different measure of cognitive ability, the Cognitive Reflection
Test (Frederick, 2005). We also observe that conscientiousness
correlates negatively with prudence.
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MATERIALS AND METHODS

The Participants and the Setting

Eighty-three students from Tilburg University in the Netherlands
participated in this computerized experiment, which was
conducted at the CentER laboratory at Tilburg University in
2016'. There were six experimental sessions, each involving
between 7 and 19 subjects. The majority of subjects studied
economics. The average age was 22.5 years and 50.6% of the
subjects were female.

The subjects were recruited among a pool of volunteers and
were told that the experiment would last for up to 1 h. The
experiment was programmed in Ztree (Fischbacher, 2007). The
experiment consisted of four phases. At the start of each phase 1
to 3, separate instructions were read aloud. Instructions can be
found online in the Data Sheet 1. During the experiment, facial
expressions were recorded continuously by using video cameras.
After completing the experiment, subjects were paid in private.

Procedures and Data Gathered

In the first phase of the experiment, subjects were presented with
10 risky lotteries, displayed sequentially. Each lottery involved
a 50/50 chance of receiving either a low or a high outcome
with outcomes ranging from €1 to €13, and expected values
ranging from €3.5 to €8.5. The lotteries displayed in phase 1
were unrelated to the lotteries that were presented later in the
experiment.

After being presented on the screen, the lottery was resolved
for each individual and the outcome of the lottery was then
displayed on the screen for 10s.2 Then, the next lottery appeared
on the screen. The purpose of the first phase was to observe the
emotional reaction caused by merely being exposed to risk and
the emotional reaction caused by experiencing the outcome of
the risky option. We register the emotion data at the time of
presentation of the lottery itself, which we refer to as the exposure
emotions. We also measure emotional state at the time each
lottery is resolved and we refer to these as feedback emotions. In
addition, we also retain for analysis the emotional state before
the beginning of the experiment, and designate these as initial
emotions.

The emotions are measured in the following manner. We
videotape participants for the entire session with their consent.
The videotapes are then analyzed with Noldus FaceReader™
software, which tracks facial expressions and analyzes the
emotions they display. FaceReader has been employed in a

!Tilburg University, where the experiment was conducted, does not have an
Institutional Review Board. This is fully in line with Dutch law, which does not
require IRB review for social science research. Subjects gave verbal consent to be
videotaped. However, they were unaware that their facial expressions would be
analyzed.

2When single emotions occur and there is no reason for them to be modified
or concealed, expressions typically last between 0.5 to 4 seconds and involve the
entire face (Ekman, 2003). The onset and offset of a sincere emotional response in
reaction to a stimulus is generally between 2/3 of a second and 4 seconds (Hager
and Ekman, 1985; Hess and Kleck, 1990). Thus, the 10 second window that we
study should capture the full reaction to exposure to the lottery or to feedback
from the lottery outcome. The relatively long time horizon in which we measure
emotional state at the beginning of the experiment, allows us a relatively large
amount of data on subjects’ initial mood at the outset of the session.

number of experimental economics studies focusing on emotions
(e.g., Breaban and Noussair, 2014; Nguyen and Noussair, 2014;
Van Leeuwen et al., 2014; Habetinova and Noussair, 2015), but
has also been used in marketing (Teixeira et al., 2012; Lewinski
et al,, 2014), and in psychological (Chentsova-Dutton and Tsai,
2010), research.

The FaceReader software tracks facial movements using the
Facial Action Coding System, which associates specific muscle
movements to the six basic universal emotions cataloged by Paul
Ekman and his colleagues (e.g., Ekman et al., 1987; Ekman and
Friesen, 2003). The emotions are happiness, fear, anger, disgust,
surprise, and sadness. Facereader also measures how closely a
facial expression conforms to a neutral state and generates an
overall measure of emotional valence, as well as of arousal. The
valence measure is calculated as Happiness—max{Anger, Fear,
Sadness, Disgust}, that is, the value of the only positive emotion,
happiness, minus the strongest of the four negative emotions.
Arousal is a measure of emotional activation that varies from
0 to 1 and it is calculated as the average of the current highest
five activation indicators corrected by a continuous average
of activation during the last 60s. The specific emotions are
computed on a scale from 0 to 1, with one indicating complete
conformity of facial movements to those associated with an
emotion. It registers emotional state 30 times per second.

To compute the initial value of an emotion, we average the
registered value of the emotion over the 60s before phase 1
of the experiment began. During this period, subjects had no
task to perform, and were passively waiting for the experiment
to start. Exposure emotions represent the average over the 10s
during which a lottery is presented, and feedback emotions are
computed as the average over the 10 s immediately following the
resolution of the lottery.

The second phase of the experiment involves 10 direct
pairwise choices. Each consists of a choice between one lottery
that would be preferred by a prudent individual and an
alternative that would be preferred by a decision maker who is
imprudent. An example of a choice as presented to participants
can be can be found in Figure 1. In both phases, all subjects were
presented with all lotteries in the same order.

In the example of a choice shown in the figure, with 50%
probability Left yields €10 and an additional 50/50 lottery
yielding either a further gain or loss of €4. Otherwise, Left yields
€4. Similarly, Right yields either €10 or €4 and an additional
50/50 lottery yielding either a gain of €4 or a loss of €4, both with
50% probability. Thus, the choice between left and right amounts
to whether the subject prefers to apportion a zero-mean €4 risk
to a state with relatively high wealth (left), or to a state with
relatively low wealth (right). A choice for left (right) indicates
that the decision maker can better cope with the zero-mean €4
risk when she has relatively more (less) wealth, implying that
she is prudent (imprudent). The precise lotteries that were used
are given in Table 1. In line with the existing literature (Deck
and Schlesinger, 2010, 2014; Noussair et al., 2014), we use the
number of prudent choices that a subject makes as a measure
of the individual strength of prudence. If an individual chooses
the prudent option in 6 or more of the 10 decisions she takes, we
classify the individual as prudent. Analogously, if she chooses the
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FIGURE 1 | Example of a choice from phase 2 of the experiment.
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TABLE 1 | Prudent lotteries used and choice proportions.

Choice # Lottery displayed Lottery displayed % of instances in which

on left on right prudent choice was made
1 (10+(4_—4)_4) (10_4+(4_—4) 88.0"**
2 B+(1_—1)_1) (6_1+(1_—1) 79.5%**
3 (12+(2_-2)_3) (12_3+(2_-2)) 79.5%**
4 (9+(2_—2)_3) (9_3+(2_—2) 747
5 (B+(4_—4)_4) (8_4+(4_—4) 83.1%**
6 (6+(1_—1)_3) (6_3+(1_—1)) 73.5*
7 (7+2_-2)2) (7_2+(2_-2) 85.5"*
8 (114+(3_—3)_3) (11_3+(3_-3)) 88.0"**
9 (13+(4_—4)_4) (13_4+(4_—4) 85.5"*
10 (12+(2_-2)_2) (12_2+(2_-2)) 86.7***

(x_y) indicates a lottery with an equal probability of receiving either x or y; outcomes in
euros; *** indicates significant difference at 1% level from random choice between left and
right option, binomial test, two-sided.

prudent option in 5 or fewer instances, the individual is said to be
imprudent.

In the third phase of the experiment, cognitive ability is
measured using Raven’s advanced progressive matrices test
(Raven et al., 1998), a protocol commonly used to measure fluid
intelligence. The task involves choosing the correct one out of
eight possible alternatives to complete a 3-by-3 matrix of abstract
symbols in a consistent pattern. Due to the limited amount of
time available in our sessions, we used the short form of the test
proposed by Bors and Stokes (1998) that consists of 12 tasks.
Subjects were given a total of 10 min to complete the 12 tasks,
and were allowed to revise previous answers if time allowed.

The final phase of the experiment consists of a questionnaire
designed to obtain a classification of personality. More
specifically, we administer the 10-item Big Five personality
measure developed by Gosling et al. (2003). This measure allows
one to classify individual differences in personality into five broad
dimensions: extraversion, agreeableness, conscientiousness,
neuroticism, and openness to new experiences, by registering
applicability of 10 items regarding subject’s personality on a scale
from 1 (disagree strongly) to 7 (agree strongly). In addition,
background information of subjects regarding age, gender, study,

year of study was gathered. There is some previous evidence
that the dimensions of openness and extraversion correlate
negatively with risk aversion, and neuroticism, agreeableness
and conscientiousness correlating positively (Nicholson et al.,
2005; Becker et al., 2012). We are unaware of any prior work
correlating personality characteristics and prudence.

Thus, for each participant, we observe the emotional reaction
caused by being exposed to risk and the emotional reaction
caused by experiencing the outcome of a risky lottery (phase
1), as well as a measure of the degree of prudence (phase 2), of
cognitive ability (phase 3), and of personality dimensions (phase
4). Figure 2 below shows a timeline of the experiment.

To avoid potential income effects on the measure of prudence
[such as Thaler and Johnson’s (1990) house money effect] and
to provide incentives for truthfully reporting preferences, the
random incentive mechanism was used. That is, subjects were
informed from the outset that at the end of the experiment, phase
1 or phase 2 would be randomly selected with equal probability. If
the first phase is selected, the observed outcome of one of the ten
of the lotteries (randomly selected) count toward the participant’s
earnings. If the second phase is selected, the computer randomly
selects one of the ten pairs of lotteries. The outcome of the
chosen lottery in that pair would then count toward earnings.
On top of these earnings, subjects received €0.50 for each of
the correct answers to the Raven test in phase 3 as well as a
fixed participation fee of €2. On average, subjects earned €12.18
during the experiment.

One of our design choices merits some further comment.
We have chosen to track, without attempting to influence, the
emotions and arousal level that our participants exhibit during
our task. An alternative would be to induce different emotional
or arousal states and compare the resulting decisions, as many
other authors have done. The induction of emotions is well
suited to addressing questions regarding the causal effects of
emotional variables on decision making, and is a powerful
tool for addressing many if not most important questions in
emotion research. The design we have chosen is meant to
document correlates of prudent decision making, rather than
causal relationships. We consider whether those who tend to
exhibit particular emotions, greater or less arousal, and positive
or negative emotional state after exposure to and experience with
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Task: E N/A I exposure and ! 10 pairwise choices | 12 Raven’s progressive i 10-item Big Five
feedback 10 lotteries between lotteries matrices tests ' personality measure !
Duration: | 60 secs. i 10 *(10 + 10) secs. | variable : 10 minutes : variable :
i “General | | Instructions | ! Instructions | ! Instructions | { Determination ! | Payment
instructions | | _phase1 | |_phase2 | . phose3 | | _of earnings
FIGURE 2 | Timing of Experiment.

lotteries, exhibit more or less prudence in subsequent decisions.
Identifying such correlates of prudence in decision making is the
purpose of this research.

RESULTS

A clear majority of individuals in the study were prudent. 42.17%
(35 of 83) of participants made a prudent decision at every
opportunity. Another 46.99% (39 of 83) made a prudent choice
between 6 and 9 times, indicating that they chose prudently in a
majority of instances in which they had an opportunity to do so.
Thus, 89.16% of individuals are classified as prudent. 10.84% (9
of 83) of participants made fewer than 6 prudent choices are thus
classified as imprudent. The fact that a majority of participants
is prudent is consistent with the previous literature (Deck and
Schlesinger, 2010, 2014; Ebert and Wiesen, 2011, 2014; Noussair
et al., 2014).

Figure 3 illustrates the average emotional state in phase 1 of
the experiment for those who made 0-5, between 6 and 9, and
who made 10 prudent decisions in phase 2. The panels on the left
indicate the average value of the exposure emotions, measured
at the time that the lotteries are displayed in phase 1. Those
on the right are the feedback emotions, those registered at the
time that each of the phase 1 lotteries is resolved. The strength
of the various emotions is typically similar at the exposure as
at the feedback point. The figure shows that those who exhibit
more negative valence, as well as stronger anger, surprise and
disgust, and lower happiness, when viewing the lotteries, make
more prudent decisions. The results are similar whether exposure
or feedback emotions are considered.

To make these impressions more precise and to control for
other potential influences on prudence, we conduct Poisson
count regressions in which the number of prudent choices is
the dependent variable. The estimates for feedback emotions
are reported in Table 2, and those for exposure emotions are in
Table 3.3

3Subjects were told to pay attention to their screen and were asked not to touch
their face during the experiment. This ensured that we were able to gather facial
expression data for the vast majority of decisions. There are 60 to 69 for missing
observations for the results in Table 2 and 110 to 116 missing observations for the
results reported in Table 3. These missing observations are instances when subjects
looked away from their computer screens or covered part of their faces with their
hands.

In results 1-4, we report our results concerning the correlates
of prudence. The first result below indicates that there is a
negative correlation between the overall valence of emotional
state and prudence. Those in a more positive emotional state are
less prudent.

Result 1: Positivity of Emotional State,
When Facing Risky Lotteries, Correlates

with Imprudence

Support for Result 1

Table 2 contains estimates of Poisson count regressions in
which the number of prudent choices is the dependent variable.
The valence variable is evaluated at the feedback stage. The
coeflicients of valence in specifications (1), (2), (4), and (5)
indicate that valence is a significant predictor of decisions. In
all four regressions, the coeflicient of valence is negative and
significant at the p < 0.05 level in three specifications and p <
0.01 level in one specification. Those in a more positive state
are more imprudent, while more negative states are associated
with prudence. In Table 3, we report the results from similar
regressions with valence measured at the exposure stage. In
all four specifications in which it appears, the variable Valence
is negative in sign, though it is marginally significant only in
specification (5). Overall, in our view, the balance of the evidence
indicates a negative relationship between positivity of emotional
state and prudence.*

The second dimension of emotional state that we consider
is arousal. While positive emotional state is associated with less
prudence, we find that stronger arousal is associated with greater
prudence. However, as we describe in the supporting argument
for result 2, it is the change in arousal from the initial level that is
correlated with subsequent decisions. The level of arousal at the

4We also considered whether the difference in valence at the time of feedback,
between instances of positive and negative outcomes of the lottery, predict
prudence in decision making in phase 2. It is presumed that individuals will tend
to have more positive valence after a favorable than an unfavorable outcome.
However, for those who have a relatively high value of the difference, Valdiff =
Valence(Favorable outcome) — Valence(Unfavorable outcome), might be more
prudent. This is because, if a positive emotional state leads to more risk taking, and
a negative emotional state leads to lower risk taking, individuals with a relatively
high value of Valdiff might be more willing to apportion the unavoidable risk to
the high income state. This would lead to a positive correlation between Valdiff
and prudent decision making. However, no such correlation appears in the data.
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time of exposure to or feedback from the lotteries in phase 1 is
uncorrelated with the number of prudent choices in phase 2.

Result 2: Increases in Arousal When Facing
Risky Lotteries Correlates with Prudent
Decision Making

Support for Result 2

Specifications (2), (4), and (5) in Tables 2, 3 reveal that the
absolute amount of arousal in phase 1 is not correlated with

prudence in decision making. However, as specification (3)
shows, the results are different if changes in arousal from the
beginning of the session to the moment of measurement are
considered. In equation (3), the emotional variables are the actual
value of the emotion at the moment of feedback or exposure in
phase 1, minus the initial level at the beginning of the session
prior to the start of phase 1. In both tables, the results show
that overall arousal level does not presage more prudent decision
making, but an increase in arousal when confronted with
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TABLE 2 | Number of prudent choices as a function of emotional, ability, and personality measures; feedback emotions.

(1) (2 (<)) (4) (5) (6) 7)
Gender 0.024 0.014 0.003 0.021 0.031 0.017 0.029
Arousal —0.258 0.283* -0.276 —-0.252
Valence —0.086** —0.102** 0.039 —0.090* —0.108***
Raven score 0.026"** 0.026"** 0.026*** 0.027***
Extraverted 0.012 0.019*
Agreeableness —0.005 —0.009
Neuroticism 0.009 0.006
Conscientiousness —0.027* —0.028"**
Openness to experiences 0.026** 0.018
Happy 0.066 -0.010
Sad 0.086 0.212
Scared —0.319 —0.609
Angry 0.121* 0.082
Disgusted 0.327*** 0.360"*
Surprised 0.191** 0.153***
Obs 770 Obs 770 Obs 761 Obs 770 Obs 770 Obs 770 Obs 770
Groups 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups 10

Dependent variable is the number of prudent decisions [0, 10] made by an individual in phase 2 of the experiment. In all equations other than (3), the emotion and arousal variables are
those averaged over the 10s after the resolution of the 10 lotteries in phase 1. In Equation (3), the emotion and arousal variables are the difference between those in the 60 s before the

start of phase 1 and those at the time of the resolution of the lotteries. Regressions use panel data format that adjusts the standard errors for repeated measures.
*, ¥ denotes significance at the 10%, 5%, 1% level.

TABLE 3 | Number of prudent choices as a function of emotional, ability, and personality measures; exposure emotions.

(1) 2 ()] 4) (5) (6) (7)
Gender —0.0004 —0.008 —0.015 —0.0004 0.006 —0.012 —0.003
Arousal —0.016 0.279* —0.006 —0.071
Valence —0.055 —0.054 0.026 —0.055 -0.063"
Raven score 0.025 0.026"** 0.026"** 0.027***
Extraverted 0.020* 0.023*
Agreeableness —0.005 —0.006
Neuroticism 0.006 0.004
Conscientiousness —0.025" —0.027***
Openness to experiences 0.019 0.015
Happy —0.085 -0.114
Sad 0.167 0.242*
Scared —0.150 —0.341
Angry 0.066 0.047
Disgusted 0.217* 0.238***
Surprised 0.160*** 0.131**
Obs 720 Obs 720 Obs 714 Obs 720 Obs 720 Obs 720 Obs 720
Groups 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups 10 Groups 10

Dependent variable is the number of prudent decisions [0, 10] made by an individual in phase 2 of the experiment. In all equations other than (3), the emotion and arousal variables are
those averaged over the first 10's that the 10 lotteries in phase 1 are displayed. In equation (3), the emotion and arousal variables are the difference between those in the 60 s before

the start of phase 1 and those at the time of the display of the lotteries. Regressions use panel data format that adjusts the standard errors for repeated measures.
*, ** *** denotes significance at the 10%, 5%, 1% level.

risky lotteries does correlate with a greater number of prudent

choices.

We now turn to the individual emotions as correlates of
decisions. The principal pattern in the data is that more
intense emotions, in particular surprise and disgust, correlate

with greater prudence. There is some evidence that greater
anger and sadness also are associated with more prudence.
Fear and happiness do not exhibit a significant relation
with prudent decision making. Our findings are reported as

result 3.
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Result 3: Stronger Emotions Are

Correlated with Greater Prudence
Support for Result 3
The results are shown in specifications (6) and (7) in Table 2 for
emotions in the feedback stage and in Table 3 for the exposure
stage. The tables reveal a significantly positive relationship
between disgust and surprise with the number of prudent
decisions made in all relevant equations. Sadness and anger are
each significant in one of the four specifications in which they
appear. In all cases, a greater value of the emotion correlates with
greater prudence.

The last result considers the other correlates of prudence that
our design permits us to evaluate.

Result 4: There Are No Gender Differences
in the Average Level of prudence.
Prudence is Positively Correlated with
Cognitive Ability. Prudence Is Negatively

Correlated with Conscientiousness

Support for Result 4

In all of the specifications reported in Tables 2, 3, the variable
Gender is insignificant. The variable Raven, the score of an
individual on the Raven’s test, is significant at the 1% level
in all estimated equations in which it appears. Furthermore,
none of the big 5 personality traits is significant other than
conscientiousness.

DISCUSSION

We observe that those who experience more positive valence at
the time of the resolution of risky lotteries tend to make less
prudent subsequent decisions. The same correlation obtains if
valence at the time of presentation of the lotteries is considered,
although this effect is only marginally significant. This result is
similar in spirit to those obtained for risk aversion by a number of
authors, who find that negative emotional state is associated with
greater risk aversion. There are a number of possible explanations
for this correlation. If a negative emotional state prompts
more pessimistic beliefs, as under the Affective Generalization
Hypothesis, an individual with negative valence might believe
that the bad state is more likely to occur than the good state. If
this is the case, and the agent is risk averse, she will apportion
an unavoidable zero-mean risk to what she believes is the less
likely state, i.e., the one yielding the relatively high outcome.
Alternatively, it may be the case that a negative emotional state
prompts individuals to behave defensively by maximizing their
minimum payoff. This pattern would translate into declining
to accept zero-mean risks when given an opportunity to do so
(risk aversion), and apportioning unavoidable risks into relatively
high income states when possible (prudence). Future research
would be needed to distinguish between the hypotheses that a
negative emotional state leads individuals to apply a heuristic in
which they maximize their minimum payoff and the alternative
that negative emotions prompt more risk averse as well as more
prudent decisions.

We also observe that increases in arousal during the phase 1
task, which can be interpreted as integral arousal, is positively
correlated with prudence in subsequent decisions. It may be
the case that greater arousal, like more negative valence, leads
to more pessimistic beliefs. The consequence would be that
the high income state is viewed as less likely, and that a risk
averse individual would allocate the risk to what she believes
is the less likely state, and generate behavior consistent with
prudence. Alternatively, arousal may lead to a focus on relatively
unfavorable outcomes and choices that maximize payoff under
the worst possible outcome. While some prior research associates
greater arousal with risk taking (Haim, 1994), other work
argues that underarousal increases risk taking as individuals seek
arousing stimuli (Schmidt et al., 2013). Here, it may be the case
that underaroused individuals place the risk in the low income
state as stimulation to increase their level of emotional arousal.

An overall pattern emerges with respect to the relationship
between individual emotions and prudence in decision making.
This is that stronger emotions are associated with more prudent
decision making. The result is also similar to, and might
be viewed as somewhat of an extension of, those reported
by Nguyen and Noussair (2014), who also find that stronger
emotions correlate with risk aversion, though they observe their
relationship for a different set of emotions. Explaining why there
is a relationship between more intense emotions and prudence
is beyond the scope of what this experiment can test, but the
explanations may be similar to those proposed for the correlation
between prudence and valence or arousal described above. Strong
emotions might influence beliefs about the likelihood of each
state or encourage the use of heuristics such as the maximization
of minimum payoff.

The absence of a gender effect and the strong link between
prudence and cognitive ability echoes the results of Noussair
et al. (2014), who observed the same patterns in a large
demographically representative sample of the Dutch population.
The emerging pattern with regard to gender differences in
prudence contrasts with that for risk aversion, in which
gender differences are widely observed (see e.g., Eckel and
Grossman, 2008). The particular relationship we observe between
personality and prudence is surprising for a couple of reasons.
The first reason is that the Big Five personality characteristics and
risk aversion exhibit a pattern of correlation that is both strong
and intuitive to interpret. Here, the relationship is relatively weak
with only conscientiousness exhibiting a robust relationship. The
second reason is that because prudence is associated with high
cognitive ability and precautionary savings, one might think
that it would also be correlated with greater conscientiousness,
rather than less, as we observe here. However, the effect of
conscientiousness remains in regressions (not reported here
but available from the authors), in which Raven’s score is
left out of the specification. The effect of conscientiousness
becomes insignificant when the emotional state variables of
valence, arousal, and specific emotions are not included in
the specification, suggesting that emotional states may affect
individuals’ decisions differently, depending on their personality
profile. Conducting an analysis of the mediating and moderating
relationships of such a large number of personality characteristics
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and emotional variables on prudence would require a much
larger data set than we gathered for this study, but we believe it
would be worthwhile to pursue such an analysis in future work.
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The current study is the first attempt to examine the association between the Dark
Triad of personality (i.e., Machiavellianism, narcissism, and psychopathy) and corruption
through a mediator— belief in good luck. Based on Ajzen’s theory of planned behavior, we
assumed that individuals with Dark Triad would be more likely to engage in corruption as a
result of belief in good luck. In Study 1, a set of hypothetical scenarios was used to assess
the bribe-offering intention and the corresponding belief in good luck. Results indicated
that while the Dark Triad of personality positively predicted bribe-offering intention, it
was mediated by the belief in good luck in gain-seeking. In Study 2, we presented
participants with some hypothetical scenarios of bribe-taking and the corresponding
belief in good luck. Findings revealed that the Dark Triad of personality was positively
related to bribe-taking intention; the relationship between narcissism and bribe-taking
intention, and that between psychopathy and bribe-taking intention was mediated by
the belief in good luck in penalty-avoidance. However, this belief in good luck did not
mediate the relationship between Machiavellianism and bribe-taking intention. These
results hold while controlling for demographic variables, dispositional optimism, and
self-efficacy. Taken together, this study extended previous research by providing evidence
that belief in good luck may be one of the reasons explaining why people with Dark Triad
are more likely to engage in corruption regardless of the potential outcomes. Theoretical
and practical implications were discussed.

Keywords: Machiavellianism, narcissism, psychopathy, belief in good luck, corruption

INTRODUCTION

Corruption exists widely. It is commonly defined as deviant behavior that deliberately breaks
legal or moral norms and abuses public authority or resources for personal gain (He, 2000;
Lindgreen, 2004; Rabl and Kuhlmann, 2008). It impairs political stability, damages economic
growth, misallocates public resources, hinders normal upward social mobility, increases social
inequality, undermines people’s trust in government, and lowers moral standards in a society (He,
2000; Lu and Gunnison, 2003; Alesina and Angeletos, 2005; Sobhani and Bechara, 2011). Since
corruption harms a society tremendously, a thorough understanding of it followed by the proper
counter measures becomes extremely important.

When it comes to corruption, the following important questions are often raised first: What
kinds of people are more likely to act corruptly? What type of personality they possess that leads
them to gain profits form corruption at the expense of others? Why do these people tend to engage
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in corruption more often than others? Though previous research
tried to uncover the occurrence of corruption at both macro
(Treisman, 2000; Blackburn and Forgues-Puccio, 2009) and
micro level (Jaber-Lopez et al., 2014), and found that corruption
was a result of interactions among various variables (e.g.,
political, social, economic, or psychological factors), yet to date,
little research has explored the wider range of personality traits
potentially associated with corrupt behaviors. A growing body
of evidence suggested that the Dark Triad of personality (i.e.,
Machiavellianism, narcissism, and psychopathy) was associated
with unethical behaviors (Egan et al., 2015; Azizli et al., 2016;
Roeser etal., 2016). We reckoned that this association may extend
to corrupt behaviors. Thus, the first purpose of this study is
to examine whether people with Dark Triad are more likely to
engage in corruption.

Furthermore, despite the increasing evidence justifying the
effects of the Dark Triad traits on various deviant behaviors,
scant attention has been given to the underlying mechanism
and processes through which this relationship occurs. Therefore,
the second purpose of this study is to explore the psychological
mechanism that underlies the association between the Dark Triad
traits and corruption. According to Ajzen’s theory of planned
behavior, behavioral dispositions, such as personality traits and
social attitudes, played a critical role in predicting cognitive
beliefs (e.g., behavioral beliefs, normative beliefs, and control
beliefs), which in turn explain human behaviors (Fishbein and
Ajzen, 1975; Ajzen, 1991). Ajzen (1991) proposed that personality
traits influenced behavior indirectly through cognitive beliefs.
Belief in good luck, as an irrational cognitive belief, thus may be
affected by one’s particular personality trait. Additionally, belief
in good luck has been proved to shape one’s behaviors (Chiu
and Storm, 2010). Accordingly, we assume that the relationship
between the Dark Triad of personality and corruption is
mediated by belief in good luck.

The Dark Triad of Personality and

Corruption

The Dark Triad consists of three antisocial personality traits:
Machiavellianism, narcissism, and psychopathy (Paulhus and
Williams, 2002). Machiavellianism is portrayed as calculated
manipulation, duplicity, cunningness, and a disregard for
morality (Hodson et al., 2009; Rauthmann and Kolar, 2013;
Djeriouat and Tremoliere, 2014). Narcissism is characterized by
optimistic egotism (Jones, 2013), and is positively correlated with
self-centeredness, sense of superiority, entitlement, vanity, and
grandiosity (Crysel et al., 2013; Rauthmann and Kolar, 2013;
Buelow and Brunell, 2014). Narcissists often pursue immediate
profits at the expense of others’ interests (Lakey et al., 2008;
Foster et al., 2009). Psychopathy is linked to high impulsivity,
callousness, and socially aversive behaviors (Hodson et al., 2009;
Rauthmann and Kolar, 2013). According to the life history
theory, individuals with Dark Triad manifest the fast life strategy
characterized by a disregard for social rules, short-term thinking,
and extensive future-discounting related behaviors (Jonason
etal., 2010, 2012). These traits are positively related to numerous
deviant behaviors like gambling (Jones and Figueredo, 2013),

lying and deception (Azizli et al., 2016), cyber-aggression (Pabian
et al.,, 2015), and white-collar crime (Egan et al., 2015). Since
corruption is a deviant behavior and can be a criminal offense
(Rabl and Kuhlmann, 2008), we posit that the Dark Triad of
personality may be positively associated with corrupt behaviors.

Additionally, corruption is based on the exchange between
at least two partners, i.e., the bribe giver and taker strike a
deal, often by putting their personal interests ahead of others’
(Rabl and Kuhlmann, 2008). Research indicated that people with
Dark Triad fit this description. Each trait in Dark Triad may
have a unique set of features, but all three have something
in common as well. First, all three traits are related to the
willingness to gain profit at the expense of others (Jones, 2013).
Individuals who exhibit high Dark Triad tendencies employ
devious means to achieve personal goals with little concern for
others’ interests (Linton and Power, 2013). Second, the common
features of the Dark Triad, such as manipulation, callousness, and
selfishness, positively predict deliberate toxic behaviors (O’Boyle
et al., 2012; Jones and Figueredo, 2013). Machiavellians often
manipulate others for personal gain, against others’ welfare (Tang
et al., 2008). Narcissists are relentless and toxic when they have
power (Schmidt, 2008). A recent study found that individuals
with psychopathy share many behavioral characteristics observed
in patients suffering from ventromedial prefrontal cortex and
amygdala lesions. This finding served as a neuroscientific
evidence to explain why psychopaths engage in corrupt and
immoral behaviors (Sobhani and Bechara, 2011). Therefore,
considering the generally antisocial and socially undesirable
nature of the Dark Triad traits, we made an assumption that the
Dark Triad traits would predict greater intention to engage in
corruption (Hypothesis 1).

The Mediating Role of Belief in Good Luck

As pointed out previously, people with Dark Triad may tend
to engage in corrupt behaviors. The question is, what motivates
these “Dark Triad” people to ignore the law and involve in
corruption? According to the theory of planned behavior, belief
in good luck can provide a new perspective to look at the reasons
behind the Dark Triad people engaging in corruption.

Belief in Good Luck

We can easily observe in daily life the following phenomena:
some people cannot stop a gambling game, for they believe that
they will have a good luck to win the game, and the good luck
makes them believe that their chance of winning will be high (e.g.,
70%), despite the actual winning probability is very low (e.g., 5%)
and they have lost many times. Or, some people believe that they
will have a good luck which makes them not being caught or have
low chances of being caught (e.g., 5%) if they cheat just once in
an examination, despite the actual probability of being caught is
very high (e.g., 60%) and many cheaters have been caught. This
irrational belief, often closely related to the negative or deviant
behaviors, is named “belief in good luck” in this study. Belief in
good luck is an irrational cognition about luck (Day and Maltby,
2003). It can increase ones’ unrealistic optimism and self-efficacy
(Darke and Freedman, 1997a; Damisch et al., 2010), and affect
their future expectations (Darke and Freedman, 1997b).
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Belief in good luck is often manifested as blindness in
making decisions on probability events, especially with reference
to the events involving deviant behaviors (Chiu and Storm,
2010). It should be noted that there are two outcomes of
negative or deviant behaviors: positive-valence and negative-
valence outcomes. In the above examples, people are attracted
to the deviant behaviors of gambling and cheating through
different mechanisms. While the former involves overrating the
probability of a positive-valence outcome (i.e., winning the game)
despite its actual probability is low, the latter involves underrating
the probability of a negative-valence outcome (i.e., being caught)
despite its actual probability is high. If the actual probability of a
positive-valence outcome is very low and the actual probability
of a negative-valence outcome is very high, but people still
irrationally believe that they will have a good luck, and the
corresponding good luck makes them irrationally believe that
they are more likely to experience a positive-valence outcome
and less likely to experience a negative-valence outcome, then
this is the effect of what we call “belief in good luck.” When
good luck was thought of as a personal quality possessed by
persons, it could provide a perceived ability that can be used
to exert control over what otherwise may consider a chance
event (Wohl and Enzle, 2002). Accordingly, belief in good luck
exerts its influence on negative or deviant behavior via two
mechanisms: (1) irrationally overestimating the probability of
a positive-valence outcome when its actual probability is very
low; and (2) irrationally underestimating the probability of a
negative-valence outcome when its actual probability is very high.

Obviously, the operational definition of belief in good
luck is somewhat similar to the prospect theory, which also
emphasizes decision-making and probability estimation (Tversky
and Kahneman, 1981, 1992). The prospect theory suggests that
people tend to overrate the small probabilities and underrate the
moderate and large probabilities regardless of the nature of the
event (e.g., good or deviant behavior) and the valence of the
event outcome (i.e., positive or negative valence; Tversky and
Kahneman, 1981, 1992; Kusev et al., 2009). Nevertheless, belief in
good luck takes into account of the outcome valence of deviant
event as well as its actual probability. Additionally, we should
point out that it is plausible to make the inference that when
the probability of a positive-valence outcome is very high, people
may still overrate it, and when the probability of a negative-
valence outcome is very low, people may still underrate it, despite
the respective degrees of overestimation and underestimation
may be very small. It is reasonable and natural for people to
expect that they will experience a positive-valence outcome when
its probability is very high and will not suffer from a negative-
valence outcome when its probability is very low. Evidently, these
two cases not only contradict the prospect theory (Tversky and
Kahneman, 1981, 1992), but also in line with people’s rational
expectations, therefore, are not considered as an irrational belief
in good luck.

Based on the prospect theory and the operational definition
of belief in good luck, we used the adapted research paradigm
of “objective probability event-subjective probability estimation”
to measure one’s belief in good luck in corruption. Here the
objective probability event means the actual probability of

deviant event outcomes, whereas the subjective probability
estimation means people’s irrational overestimation and
underestimation. We also employed two different outcome
valences of the forms of corruption in this study to verify the
related mechanisms of belief in good luck. As to bribe-offering,
in order to gain unfair advantages over others, one may offer
a bribe to someone who is in power. However, in China, since
bribe-offering is legally much less penalized than bribe-taking
(Wang and Wu, 2012), we focused on the likelihood of seeking
gains via bribe-offering (a positive-valence outcome of deviant
behavior). We contended that some people may have the lucky
belief and tend to irrationally overestimate the probability of
seeking personal advantages via bribe-offering (namely belief
in good luck in gain-seeking) (Study 1). Additionally, since
bribe-taking behaviors in China face much more severe penalties
and involvement in bribe-taking is becoming increasingly risky
(Gong, 2002; Lu and Gunnison, 2003), the factor to focus on
here is the probability of being penalized in bribe-taking (a
negative-valence outcome of deviant behavior). We speculated
that some people may hold the lucky belief and have a tendency
to irrationally underestimate the likelihood of being penalized
for bribe-taking (namely belief in good luck in penalty-avoidance)
(Study 2).

The Dark Triad of Personality and Belief in Good Luck
The theory of planned behavior suggests that personality traits
play an important role in predicting cognitive beliefs (Fishbein
and Ajzen, 1975; Ajzen, 1991). People’s personality influences
how they perceive and evaluate things around them (Andre, 2006;
Jibeen, 2015). If a personality trait toward cognitive irrationality
is rooted largely in innate or biological differences, it is more
likely to result in irrational beliefs (Andre, 2006; Yang et al.,
2007; Samar et al., 2013; Jibeen, 2015). For example, the Big-five
personality traits have been proven to predict people’s irrational
beliefs (Samar et al., 2013; Jibeen, 2015). As important personality
characteristics, the Dark Triad traits were closely associated with
Big-five personality traits (Lee and Ashton, 2005), thus suggesting
that the latter would also predict and affect individuals’ irrational
and unrealistic beliefs. A series of compelling studies support our
inference (Paulhus and Williams, 2002; Lakey et al., 2008; Jones,
2014; Birkas et al., 2015).

Research has shown that high Machiavellianism was
associated with greater perceived reward for engaging in
deviant behavior and less perceived punishment for that activity
(Birkas et al.,, 2015). This indicates that Machiavellians tend
to consider merely the profits they want to pursue, which
may result in their erroneous estimation about the odds of
rewards or punishment (Rauthmann and Kolar, 2013; Birkas
et al, 2015). They may form unrealistic beliefs about good
luck, and irrationally overrate the gain-seeking probability
and underrate or even neglect the punishment probability.
Additionally, individuals with high narcissism often possess
a sense of entitlement (Morf et al., 2000) and overconfidence
(Campbell et al., 2004), which lead them to misjudge the chances
of success. In other words, they may inappropriately raise the
subjective probabilities of successes (Paulhus and Williams,
2002). Besides, the inflated self-beliefs caused narcissists to
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form an unrealistic view that luck always works in their favor,
which make them underrate the probability of risks or losses
and arrive at irrational decisions (Judge et al., 2006; Chatterjee
and Hambrick, 2007; Lakey et al., 2008). As such, people with
high narcissism may hold the illusory beliefs that good luck
would fall to them and they can control an event. Results from
previous research also demonstrated that psychopathy was
positively associated with irrational beliefs (Samar et al., 2013);
people high in psychopathy tend to exhibit a biased judgment
of risk perceptions, or even ignore the inherent risks related
to an event (Jones, 2014). In addition, the characteristic of
low self-control renders them unable to resist the temptations
from unfair advantages, which cause them unable to keep a
cool mind to make rational judgments (Tangney et al., 2004).
Indeed, all of these would exacerbate the “Dark Triad” people’s
unrealistic estimations about potential gains or risks. Taken
together, it is nature to assume that when faced with deviant
behaviors, individuals with high Dark Triad would be more
likely to hold irrational beliefs in good luck and make irrational
estimations.

Belief in Good Luck and Corruption

Ajzen’s theory of planned behavior also indicated that individuals’
cognitive beliefs about a behavior are considered as the prevailing
determinants of their behavioral tendencies (Fishbein and
Ajzen, 1975; Ajzen, 1991). Additionally, a number of cognitive-
behavioral theories suggested that the deviant behaviors are
caused by inaccurate or irrational beliefs (Ellis, 1999; Andre,
2006; Jibeen, 2015). Although, a previous study has suggested
that beliefs about luck can serve as a positive expectation for
future events to a certain degree (Darke and Freedman, 1997a),
when confronted with antisocial and unethical behaviors, such as
corruption, this irrational belief will lead to serious consequences.
Research has shown that belief in good luck generated the feelings
of illusion of control and optimistic bias (Darke and Freedman,
1997a,b), and these unrealistic feelings were prevalent amongst
gambling and risk-taking behaviors (Darke and Freedman,
1997b; Chiu and Storm, 2010). For example, the gamblers’
perception of themselves being lucky led them to continue
gambling (Wohl and Enzle, 2003; Chiu and Storm, 2010); and
the lower perceived likelihood of punishment lead people to
have a higher perceived corrupt intention (Bai et al., 2014).
Therefore, as to corruption, under the influence of lucky belief,
irrationally overestimating the likelihood of seeking personal
benefits via bribe-offering, and inappropriately underestimating
the likelihood of being penalized for bribe-taking, would together
make people have a strong tendency to engage in bribe-offering
and bribe-taking behaviors. Thus, engaging in corruption is, at
least to some degree, dependent upon one’s irrational beliefs in
good luck in seeking gains or avoiding penalty. We then propose
that the more people believe in good luck, the more likely they
would be to engage in corruption.

Given that belief in good luck is closely linked to the Dark
Triad of personality and corrupt behaviors, based on the theory
of planned behavior, it is reasonable to hypothesize that belief in
good luck may play a mediating role in the relationship between
the Dark Triad traits and corrupt intention (Hypothesis 2).

Overview of the Current Studies
Based on the literature review of previous theories and studies,
we posited the following two hypotheses:

Hypothesis 1: The Dark Triad traits positively predict corrupt
intention; and

Hypothesis 2: Belief in good luck plays a mediating role in
the relationship between the Dark Triad traits and corrupt
intention.

We conducted two sub-studies in China to test Hypothesis 1
and Hypothesis 2. In these sub-studies, bribe-offering and bribe-
taking were used as two different outcome valences of the forms
of corruption in hypothetical scenarios, and the measurement
of belief in good luck was embedded in the corresponding
scenario. In Study 1, we explored the correlations between each
Dark Triad trait and bribe-offering intention, and constructed
mediation models to verify the assumption that belief in good
luck in seeking gains (irrationally overestimating the probability
of a positive-valence outcome) would mediate the effect of the
Dark Triad traits on bribe-offering intention. In Study 2, we
further examined whether each Dark Triad trait could facilitate
bribe-taking intention, and tested whether belief in good luck in
avoiding penalty (irrationally underestimating the probability of
a negative-valence outcome) would mediate the effect of the Dark
Triad traits on bribe-taking intention.

STUDY 1

The aim of Study 1 was twofold. First, we examined whether
the Dark Triad traits could predict bribe-offering intention. We
expected that individuals with high Dark Triad traits were more
likely engage in bribe-offering behaviors. Second, we explored
whether one’s belief in good luck can mediate the effects of
the Dark Triad traits on bribe-offering intention. We predicted
that individuals with Dark Triad tend to engage in corruption
partially because they hold the lucky belief and irrationally
overestimate the likelihood of seeking gains via bribe-offering.

Methods

Participants

A total of 404 Chinese adults were recruited online, via the
Qualtrics Survey from different enterprises in China. The final
valid sample comprised 395 Chinese adults (231 female and
164 male; Myge = 29.56 years, SD = 6.30 years; age range: 18-
60 years), as 9 adults were excluded because 4 of them failed
to complete the questionnaires, and 5 responded with extreme
values. The effective response rate was 97.77%. Participants
varied considerably in terms of their education levels (18.2% with
high school education or less, 31.4% with a college degree, 42.0%
with a bachelor degree, and 8.4% with a postgraduate degree)
and monthly income (14.4% with less than 2000 yuan, 49.1%
with 2001-5000 yuan, 24.6% with 5001-8000 yuan, 9.1% with
8001-20,000 yuan, and 2.8% with more than 20,000 yuan).

Procedure
After signing a consent form, the participants completed a
series of self-report questionnaires within 45 mins. These
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questionnaires included the Short Dark Triad scale, the bribe-
offering intention measure, the belief in good luck measure, the
life orientation test revised and the new general self-efficacy scale.
After they completed the questionnaires, the participants were
asked to provide demographic information, including gender,
age, education level and monthly income. Upon completion,
participants were thanked and debriefed. Anonymity of the
participants was ensured in order to reduce social desirability,
and all procedures were approved by the ethics board at the
School of Psychology, Beijing Normal University.

Measures

The short Dark Triad (SD3)

Following Jones and Paulhus (2014) methods, the 27-item Dark
Triad scale was translated via a back-translation procedure and
then was used to assess the Dark Triad personality traits. This
scale is divided into three dimensions: Machiavellianism (e.g.,
“Make sure your plans benefit yourself, not others”), narcissism
(e.g., “People see me as a natural leader”) and psychopathy (e.g.,
“I like to get revenge on authorities”). Each sub-scale comprises
9 items. Participants were asked to rate their level of agreement
with each item on a 5-point Likert scale (1 = strongly disagree,
5 = strongly agree). Higher scores on the scale indicate higher
levels of Dark Triad tendencies. In this study, the Cronbach’s
a for the total scale was 0.87, and that for Machiavellianism,
narcissism and psychopathy was 0.71, 0.78, and 0.78, respectively.
A confirmatory factor analysis also showed a good fit for the
measurement model (x2/df = 1.83, GFI = 0.91, CFI = 0.90,
RMSEA = 0.05). The results of reliability and validity analyses
indicated that this scale was applicable to a Chinese sample.

The bribe-offering scenario

Participants were asked to read three hypothetical daily life
scenarios on bribe-offering, which were generated from a panel
discussion (see Supplementary Material). Each participant read
the following instructions before the task: “Please vividly imagine
that you are in each situation.” The following is a sample of a
bribe-offering scenario:

“Suppose you are a section-level employee who has a strong
desire to gain a promotion. The municipal government is
currently selecting and promoting one section chief. You are in a
disadvantaged position in the competition compared with other
section-level candidates. Before the final decision, you ask the
deputy mayor to help you and plan to privately promise him a
certain sum of money as a token of your thanks if you win in
the competition. You are aware that winning the competition via
offering a bribe is an unlawful behavior.”

After each scenario, propensity to engage in bribe-offering was
assessed by instructing the participants to “Please estimate the
likelihood you would offer the bribe to someone who is in charge”
on a 7-point Likert scale (1 = extremely unlikely, 7 = extremely
likely). The index of bribe-offering intention was calculated as
the average score of the three scenarios, where a higher score
indicates greater intention of bribe-offering. The Cronbach’s o of
this tool was 0.80.

Belief in good luck

In this study, we adopted the research paradigm of “objective
probability event-subjective probability estimation” to measure
one’s belief in good luck related to corruption. After each bribe-
offering scenario, there was a corresponding scenario to measure
one’s belief in good luck in gain-seeking. The following is a sample
of such a scenario related to the previously presented example of
a bribe-offering scenario:

“Suppose you have offered a bribe to the deputy mayor privately.
According to some recent studies related to this scenario, the
probability of securing a promotion via bribe-offering is only
about 5% in recent years. Please respond to the following two
items: (1) Despite the low probability, however, you still definitely
believe that you will have a good luck to gain promotion when
you offer the bribe; (2) The good luck makes you believe that your
winning probability will be significant higher than 5% when you
offer the bribe.”

Participants responded to each item on a 7-point Likert scale
(1 = strongly disagree, 7 = strongly agree). Three scenarios were
averaged together to create an indicator of belief in good luck,
where higher scores were indicative of higher levels of belief in
good luck. The Cronbach’s o of this tool was 0.79. It is important
to note that according to the statistical probability, the 5% rate
that was used in the scenarios present in this study was a very low
probability event.

Control variables

We included gender, age, education, income, dispositional
optimism, and self-efficacy as control variables that potentially
influenced the findings. For example, research has suggested
that gender, age, education, and income significantly affect
corruption (Cabelkovda and Hanousek, 2004; Donchev
and Ujhelyi, 2007). Moreover, optimism and self-efficacy
were positively associated with belief in good luck (Darke
and Freedman, 1997a; Damisch et al, 2010). Therefore,
these variables were assessed and controlled to isolate
the independent impacts of the Dark Triad traits and
belief in good luck on corrupt intention in our following
analyses.

The 10-item Life orientation test revised measure was used
to evaluate the participants’ level of dispositional optimism
(Scheier et al., 1994). Six items were used to assess optimism
(e.g. “'m always optimistic about my future”) and four
items used as filler items were not scored. All items were
rated on a 5-point Likert scale (1 = strongly disagree, 5
= strongly agree), with higher scores indicating a greater
degree of dispositional optimism. The Cronbach’s alpha was
0.83.

Self-efficacy was measured using the 8-item new general self-
efficacy scale (Chen et al., 2001). One sample item is “In general,
I think that I can obtain outcomes that are important to me”.
Participants completed these items on a 5-point Likert scale
(1 = strongly disagree, 5 = strongly agree), with higher scores
representing a greater degree of generalized self-efficacy. The
Cronbach’s alpha was 0.88.
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Results

Discriminant Validity

To examine the discriminant validity of belief in good luck,
we conducted a confirmatory factor analysis on belief in good
luck, dispositional optimism, and self-efficacy. Results showed
that a three-factor model provided a good fit to the data
(X216, N — 395 = 27845, p < 0.001, GFI = 0.92, CFI = 0.93,
RMSEA = 0.06], all factor loadings were statistically significant,
with standardized loadings ranging from 0.60 to 0.80. Model fit
was significantly better for the three-factor model compared with
a single-factor model [Axé. N =395 = 998.50, p < 0.001], a two-
factor model that combined belief in good luck and dispositional
optimism into one factor [Ax(zzq N =305 = 336.43, p < 0.001],
and a two-factor model that combined belief in good luck and
self-efficacy into one factor [Ax(zzy N = 305) = 343.23,p < 0.001].
Descriptive Analyses

Means, standard deviations, and zero-order correlation
coefficients among the variables have been presented in
Table 1. As hypothesized, the results showed that there were
significant correlations between each Dark Triad trait, belief
in good luck, and bribe-offering intention. More specifically,
Machiavellianism, narcissism, and psychopathy were positively
correlated with both belief in good luck and bribe-offering
intention.

Testing the Mediating Role of Belief in Good Luck in
the Relationship between the Dark Triad Traits and
Bribe-Offering Intention

In order to test Hypothesis 1 that the Dark Triad traits would
predict corrupt intention, we first entered the control variables
and then the three Dark Triad traits in the hierarchical regression
analysis. The results showed that Machiavellianism (8 = 0.30, p <
0.001, 95% CI [0.22, 0.39]), narcissism (8 = 0.15, p < 0.01, 95%
CI [0.04, 0.25]), and psychopathy (8 = 0.15, p < 0.01, 95% CI
[0.05, 0.25]) were positive predictors of bribe-offering intention.
Thus, Hypothesis 1 was supported, indicating that people with

higher levels of the Dark Triad tendencies were likely to exhibit a
higher corrupt intention.

To explain the psychological process underlying the effects
of the Dark Triad traits on corrupt intention, we conducted
regression analyses according to the specification set out by
Andrew Hayes (2013) PROCESS for SPSS using Model 4 (a
bootstrapping CI method with N = 5000 bootstrap samples)
to test the mediation effect of belief in good luck on the
relationship between the Dark Triad traits and corrupt intention.
The mediation effects were statistically significant when the 95%
confidence intervals did not include zero. To yield standardized
coefficients, all variables were converted to z-scores prior to
analysis. As illustrated in Tables 2-4 and Figures 1-3, after
adjusting for the control variables, belief in good luck in gain-
seeking was found to mediate the associations between each Dark
Triad trait and bribe-offering intention. Thus, Hypothesis 2 was
confirmed.

When Machiavellianism was the independent variable, the
link between Machiavellianism and bribe-offering intention was
significantly mediated by belief in good luck in seeking gains
(Bindirect = 0.06, SE = 0.02, 95% CI [0.03, 0.10]), as depicted in
Table 2 and Figure 1.

When narcissism was the independent variable, we found that
the relationship between narcissism and bribe-offering intention
was fully mediated by belief in good luck in seeking gains
(Bindirect = 0.09, SE = 0.02, 95% CI [0.05, 0.14]), as depicted in
Table 3 and Figure 2.

When psychopathy was the independent variable, the results
indicated that belief in good luck in seeking gains partially
mediated the relationship between psychopathy and bribe-
offering intention (Bingirect = 0.04, SE = 0.02, 95% CI [0.01,
0.08]), as depicted in Table 4 and Figure 3.

Discussion

The results supported Hypothesis 1 and 2, demonstrated that the
Dark Triad traits foster corruption and this effect was mediated
by belief in good luck. The association between narcissism and
bribe-offering intention was fully mediated by belief in good luck,

TABLE 1 | Descriptive statistics and correlations among the variables.

Variables M SD 1 2 3 4 5 6 7 8 9 10 1
1. Gender 0.58 0.49 -

2. Age 2956  6.30 -0.02 -

3. Education 2.41 0.88 0.05 —0.10* —

4. Income 2.37 093 -0.13" 0.12* 0.27 —

5. Optimism 3.37 0.66 —0.02 —0.04 0.05 0.004 —

6. Self-efficacy 3.54 0.65 -0.12* 0.12* 0.03 0.07 0.13* —

7. Machiavellianism 3.19 0.58 -0.13* —0.10 0.04 0.05 0.13* 0.12* -

8. Narcissism 2.80 0.66 —0.18"* —0.19" 0.11* 0.08 0.14** 0.16™ 0.46"** —

9. Psychopathy 242 065 -0.18""  —0.14* 0.003 —-0.02 0.12* 0.07 0.34** 0.63*** -

10. BIGL 414 124 -0.16"" 0.04 0.06 0.10* 0.12* 0.10* 0.26"* 0.33"* 017 —

11. BOI 3.90 145 -0.13 —-0.07 0.04 0.07 0.16** 0.10 0.34** 0.20"** 0.19"* 0.33** -

BIGL, Belief in good luck; BOI, Bribe-offering intention. Gender was dummy coded as 0 = male and 1 = female. Education was coded as 1 = high school education or less, 2 = college
degree, 3 = bachelor degree and 4 = postgraduate degree. Monthly income (CNY) was coded as 1 = under 2000, 2 = 2001-5000, 3 = 5001-8000, 4 = 8001-20,000 and 5 = above

20,000. *p < 0.05; **p < 0.01; **p < 0.001.
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TABLE 2 | Test the mediation effect of Belief in good luck on the link between Machiavellianism and Bribe-offering intention (N = 395).

Predictors Belief in good luck Bribe-offering intention

B t 95%ClI B t 95%ClI
Gender —0.12* —2.48 [-0.22, —0.03] —0.04 —0.95 [-0.14, 0.05]
Age 0.06 1.15 [-0.04, 0.15] —0.06 —1.30 [-0.15, 0.03]
Education 0.05 0.90 [-0.05, 0.15] —0.01 —0.11 [-0.10, 0.09]
Income 0.05 1.06 [-0.05, 0.15] 0.03 0.59 [-0.07, 0.12]
Optimism 0.09 1.74 [-0.01, 0.18] 0.09 1.87 [-0.005, 0.18]
Self-efficacy 0.04 0.72 [-0.06, 0.13] 0.03 0.69 [-0.06, 0.13]
Machiavellianism 0.23** 4.60 [0.13, 0.33] 0.25"* 5.11 [0.15, 0.34]
Belief in good luck 0.25"* 5.16 [0.15, 0.34]
R? 0.10 0.20
F 6.39"** 11.69"*

Each column set is a regression equation that predicts the criterion at the top of the column. *p < 0.05; **p < 0.001.

TABLE 3 | Test the mediation effect of Belief in good luck on the link between Narcissism and Bribe-offering intention (N = 395).

Predictors Belief in good luck Bribe-offering intention

B t 95%ClI B t 95%ClI
Gender —0.10* —2.03 [-0.19, —0.003] —0.06 -1.18 [-0.15, 0.04]
Age 0.10 1.94 [-0.002, 0.19] —0.08 -1.57 [-0.18, 0.02]
Education 0.03 0.56 [-0.07,0.13] —0.01 -0.13 [-0.10, 0.09]
Income 0.05 0.90 [-0.05, 0.14] 0.03 0.63 [-0.07,0.13]
Optimism 0.08 1.60 [~0.02, 0.17] 0.10* 2.15 [0.01, 0.20]
Self-efficacy 0.02 0.30 [-0.08, 0.11] 0.05 0.96 [-0.05, 0.14]
Narcissism 0.31* 6.16 [0.21, 0.41] 0.06 1.09 [-0.05, 0.16]
Belief in good luck 0.29"* 5.69 [0.19, 0.39]
R? 0.14 0.14
F 8.92*** 8.05"**

Each column set is a regression equation that predicts the criterion at the top of the column. *p < 0.05; ***p < 0.001.

TABLE 4 | Test the mediation effect of Belief in good luck on the link between Psychopathy and Bribe-offering intention (N = 395).

Predictors Belief in good luck Bribe-offering intention

B t 95%Cl B t 95%Cl
Gender -0.12* —-2.41 [-0.22, —0.02] —0.05 -0.97 [-0.14, 0.05]
Age 0.05 1.04 [-0.05, 0.15] -0.07 —1.53 [-0.17,0.02]
Education 0.05 0.97 [-0.05, 0.15] —0.002 —-0.05 [-0.10, 0.10]
Income 0.07 1.26 [~0.04, 0.17] 0.04 0.75 [~0.06, 0.14]
Optimism 0.10 1.91 [-0.0083, 0.19] 0.10* 2.06 [0.004, 0.19]
Self-efficacy 0.05 1.02 [-0.05, 0.15] 0.05 1.02 [-0.05, 0.14]
Psychopathy 0.14* 2.85 [0.04, 0.24] 0.11* 2.15 [0.01, 0.20]
Belief in good luck 0.29"* 5.95 [0.19, 0.39]
R? 0.07 0.15
F 4,41 8.56"**

Each column set is a regression equation that predicts the criterion at the top of the column. *p < 0.05; **p < 0.01; ***p < 0.001.

while the effects of Machiavellianism and psychopathy on bribe-  goals and interests (Jonason and Webster, 2012), even at a cost to
offering intention were both partially mediated by belief in good  other people. They held good luck beliefs and overestimated their
luck. Individuals with Dark Triad tended to be driven by personal ~ chances of seeking unfair advantages via bribe-offering, and may
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FIGURE 1 | Indirect effect of belief in good luck on the link between Machiavellianism and bribe-offering intention. ***p < 0.001.
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FIGURE 2 | Indirect effect of belief in good luck on the link between narcissism and bribe-offering intention. *p < 0.01; **p < 0.001.

judge that one cannot succeed in the competition without bribe-
offering and that the benefit of winning the competition clearly
outweighs the cost of bribe-offering.

Study 1 mainly focused on one mechanism related to belief
in good luck, that is, people with the Dark Triad traits tended
to overestimate the probability of positive-valence outcomes.
However, it was unclear how they would react when faced with
the negative-valence outcomes of corruption, such as penalty.
To further explore the mediating role of belief in good luck, we
conducted Study 2.

STUDY 2

In Study 2, we used a different context and sample to examine
the association between each of the Dark Triad traits and bribe-
taking intention, and examined the mediating role of belief in
good luck in this relationship. We speculated that individuals
with Dark Triad tend to engage in bribe-taking behaviors
partially because they hold the lucky belief and irrationally
underestimate the likelihood of being penalized for bribe-taking.

Methods

Participants

A total of 386 Chinese adults were recruited online, via the
Qualtrics Survey from different enterprises in China. The final

valid sample size was 382 Chinese adults (193 female and 189
male; Myge = 28.19 years, SD = 5.66 years; age range: 18-63
years), as 4 adults were excluded because they failed to complete
the questionnaires. The effective response rate was 98.96%.
Participants varied considerably in terms of their education
levels (12.8% with high school education or less, 39.3% with a
college degree, 43.5% with a bachelor degree, and 4.5% with a
postgraduate degree) and monthly income (8.4% with less than
2000 yuan, 48.4% with 2001-5000 yuan, 30.9% with 5001-8000
yuan, 9.4% with 8001-20,000 yuan, and 2.9% with more than
20,000 yuan).

Procedure
The study procedure was the same as that employed in Study 1.

Measures

The short Dark Triad (SD3)

The 27-item Dark Triad was used, as in Study 1. In this study,
the Cronbachs o for the total scale was 0.87, and that for
Machiavellianism, narcissism, and psychopathy was 0.78, 0.81,
and 0.77, respectively.

The bribe-taking scenario

We adapted bribery scenarios successfully used in past research
(Bai et al., 2014). Participants were exposed to three hypothetical
daily life scenarios about bribe-taking (see Supplementary
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FIGURE 3 | Indirect effect of belief in good luck on the link between psychopathy and bribe-offering intention. *p < 0.05; **p < 0.01; **p < 0.001.

Material). The experimental procedure was the same as that
employed in Study 1. The following is a sample of the bribe-
taking scenario:

“Suppose you are a director who is in charge of bidding.
Compared to other bidders, Company A is in an unfavorable
position in the competition. In order to win the bid, the CEO
of Company A asks you to help him, and also privately promises
you a certain sum of money if his company wins the bid. If you
help him, the probability that he will win the bid will be greatly
improved. But you are aware that it is against the law to help him
win the bid by accepting a bribe.”

After each scenario, propensity to engage in bribe-taking was
measured by “Please estimate the likelihood that you would
offer the help to Company A” on a 7-point Likert scale (1 =
extremely unlikely, 7 = extremely likely). The index of bribe-
taking intention was calculated as the average score of the three
scenarios, where higher scores are indicative of greater bribe-
taking intention. The Cronbach’s o of the tool was 0.85.

Belief in good luck

The research paradigm of “objective probability event-subjective
probability estimation” was used, same as in Study 1. After
each bribe-taking scenario, there was a corresponding scenario
to measure one’s belief in good luck in penalty-avoidance. The
following is a sample scenario that corresponds to the example
illustrated in the bribe-taking scenario:

“Suppose you have accepted the bribe that the CEO of Company
A offered to you and helped him to win the bid. According to the
statistics of the national department related to this scenario, the
probability of penalty for bribe-taking in bidding is almost 40%
in recent years. Please respond to the following two items: (1)
Despite the high probability, however, you still definitely believe
that you will have a good luck to avoid penalty; (2) The good luck
makes you believe that your probability of being penalized will be
significant lower than 40% even if you take the bribe.”

Participants responded to each item on a 7-point Likert scale
(1 = strongly disagree, 7 = strongly agree). The average of three
scenarios comprised the score of belief in good luck. The higher

the averaged score, the higher is the level of belief in good luck.
The Cronbach’s a of this tool was 0.89. Additionally, we should
note that though China is currently ramping up efforts to fight
corruption, the results of a pilot investigation show that the
penalty rate in corruption cases is just about 10%, and the 40%
rate that was presented in the scenarios used in this study is a
very high penalty rate.

Control variables

We controlled the same variables as in Study 1. The Cronbach’s o
of the 10-item Life orientation test revised measure and the new
general self-efficacy scale was 0.81, and 0.88, respectively.

Results

Discriminate Validity

The procedure to test the discriminant validity of belief in
good luck was the same as that employed in Study 1. Results
demonstrated that the three-factor model was better fit the data
[x2(116. N — 382) = 335.88, p < 0.001, GFI = 0.90, CFI = 0.92,
RMSEA = 0.07] than the single-factor model [X2(3,N=382)
= 1188.22, p < 0.001], the two-factor model that combined
belief in good luck and dispositional optimism into one factor
[AXZ(z, N = 382) = 636.56, p < 0.001], and the two-factor model
that combined belief in good luck and self-efficacy into one factor
[Ax%a. N = 395 = 645.50, p < 0.001].

Descriptive Statistics

Table 5 displays the descriptive statistics and zero-order
correlation coefficients among the variables. As expected,
narcissism, and psychopathy were positively correlated with
belief in good luck and bribe-taking intention. Interestingly,
Machiavellianism was positively related to bribe-taking intention,
but was not significantly linked to the corresponding belief in
good luck.

Testing the Mediating Role of Belief in Good Luck in
the Relationship between the Dark Triad Traits and
Bribe-Taking Intention

While controlling the control variables, Machiavellianism (8 =
0.24, p < 0.001, 95% CI [0.15, 0.34]), narcissism (8 = 0.13, p
< 0.05, 95% CI [0.03, 0.25]), and psychopathy (8 = 0.25, p <
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TABLE 5 | Descriptive statistics and correlations among the variables.

Variables M SD 1 2 3 4 5 6 7 8 9 10 11
1. Gender 0.51 0.50 -

2. Age 28.19 566 —0.04 -

3. Education 2.40 0.77 —-0.12* 0.05 -

4. Income 2.50 0.88 —0.27** 0.04 0.30"* -

5. Optimism 3.36 0.73 -0.04 —0.04 0.07 —0.06 —

6. Self-efficacy 3.51 069 —-0.04 0.05 0.05 0.12* 0.11* —

7. Machiavellianism 3.20 0.67 017" —0.08 0.11* 0.02 0.14* 0.14* —

8. Narcissism 2.90 0.69 —0.20" —0.05 0.16™ 0.07 0.13* 0.14* 0.44" —

9. Psychopathy 2.46 0.67 —-0.18"* —-0.11* 0.11* 0.04 0.15** 0.04 0.37 0.54*

10. BIGL 3.56 172 -0.18"* 0.05 0.11* 0.13* 0.12* 0.10* 0.09 0.26"** 0.18 —

11. BTl 3.09 156 —0.18"* -0.18*" 0.01 0.08 0.14* 0.04 0.28"** 0.18*** 0.30"** 0.32*** -

BIGL, Belief in good luck; BTI, Bribe-taking intention. Gender was dummy coded as 0 = male and 1 = female. Education was coded as 1 = high school education or less, 2 = college
degree, 3 = bachelor degree and 4 = postgraduate degree. Monthly income (CNY) was coded as 1 = under 2000; 2 = 2001-5000; 3 = 5001-8000; 4 = 8001-20,000; and 5 = above

20,000. "p < 0.05; *p < 0.01; *p < 0.001.

0.001, 95% CI [0.15, 0.34]) was positively predicted bribe-taking
intention. Thus, Hypothesis 1 was verified again.

We then examined whether belief in good luck in penalty-
avoidance mediated the effect of each Dark Triad trait on bribe-
taking intention. Similar to that in Study 1, the Model 4 of the
Hayes’ PROCESS macro for SPSS was adopted (Hayes, 2013). The
results have been illustrated in Tables 6-8 and Figures 4-6.

When Machiavellianism was the independent variable, the
results showed that belief in good luck in penalty-avoidance
did not mediate the relationship between Machiavellianism and
bribe-taking intention (Bipgirect = 0.01, SE = 0.02,95% CI [—0.02,
0.05]), as depicted in Table 6 and Figure 4.

When narcissism was the independent variable, the
relationship between narcissism and bribe-taking intention
was fully mediated by belief in good luck in penalty-avoidance
(Bindirect = 0.06, SE = 0.02, 95% CI [0.03, 0.11]), as depicted in
Table 7 and Figure 5.

When psychopathy was the independent variable, the results
demonstrated that belief in good luck in penalty-avoidance
partially mediated the relationship between psychopathy and
bribe-taking intention (Bingirect = 0.04, SE = 0.02, 95% CI [0.01,
0.07]), as depicted in Table 8 and Figure 6.

Discussion

These results reconfirmed Hypothesis 1 and showed that the
Dark Triad traits were positively associated with corruption.
Additionally, Hypothesis 2 was partially verified. The effect
of narcissism on bribe-taking intention was fully mediated
by belief in good luck, whereas the effect of psychopathy
was partially mediated by belief in good luck. This indicates
that “dark” individuals’ exaggerated beliefs in good luck may
engender a false sense of control (Darke and Freedman,
1997a,b), which may cause them to ignore the real risks of
bribe-taking and underestimate the odds of an unfavorable
consequence. Interestingly, however, belief in good luck
in penalty-avoidance did not mediate the relationship
between Machiavellianism and bribe-taking intention. The

calculated strategy of Machiavellianism may help us explain this
result.

GENERAL DISCUSSION

It is important to note that very few studies have examined the
mediating role of irrational beliefs in good luck between the
Dark Triad of personality and corruption. Our results indicated
that the three Dark Triad traits significantly contributed to
explaining the variance in corrupt intention. More importantly,
the mediating effects suggest that people with Dark Triad
are more likely to engage in corruption, partially due to
their belief in good luck. In other words, they tend to
overestimate the likelihood of seeking gains via bribe-offering
and underestimate the likelihood of being penalty for bribe-
taking irrationally.

Consistent with the theory of planned behavior (Fishbein
and Ajzen, 1975; Ajzen, 1991), the Dark Triad of personality
predicted the irrational behavioral beliefs in good luck, which in
turn, affected one’s corrupt intention. While the Chinese central
government has begun prioritizing anti-corruption work and has
drastically intensified anti-corruption campaigns, engagement in
corruption, especially bribe-taking, has become increasingly risky
(Gong, 2002). In Chinese legal sanctions of corruption, engaging
in bribe-taking will be penalized severely, whereas bribe-offering
may be punished leniently or may even be exempted from
investigation (Lu and Gunnison, 2003; Wang and Wu, 2012).
Additionally, in the daily social norms of China, people often
adopt double standards toward bribe-taking and bribe-offering
behaviors. For example, after bribery cases are exposed, people
often express their condemnation toward bribe recipients, but
show less negativity toward bribe payers. Accordingly, in Study
1, in order to gain an unfair advantage, people with a dark
personality were found to tend to overestimate the probability
of seeking gains via bribe-offering, which led them to have
a tendency to engage in corruption. In Study 2, when faced
with a severe penalty for bribe-taking in China, people with
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TABLE 6 | Test the mediation effect of Belief in good luck on the link between Machiavellianism and Bribe-taking intention (N = 382).

Predictors Belief in good luck Bribe-taking intention

B t 95%Cl B t 95%Cl
Gender —0.14* -2.63 [-0.24, —0.03] ~0.09 -1.89 [~0.19, 0.003]
Age 0.04 0.82 [~0.06, 0.14] —0A7 —3.61 [~0.26, —0.08]
Education 0.06 1.06 [~0.05, 0.16] —-0.07 —1.51 [~0.17, 0.02]
Income 0.07 1.21 [~0.04, 0.17] 0.05 1.03 [~0.05, 0.15]
Optimism 0.10* 2.01 [0.002, 0.20] 0.07 1.49 [~0.02, 0.16]
Self-efficacy 0.07 1.32 [~0.03,0.17] -0.02 ~0.50 [-0.12, 0.07]
Machiavellianism 0.04 0.80 [~0.06, 0.14] 0.23** 4.82 [0.14, 0.32]
Belief in good luck 0.28"* 5.93 [0.19, 0.37]
R? 0.06 0.21
F 3.67* 12.62***

Each column set is a regression equation that predicts the criterion at the top of the column. *p < 0.05; **p < 0.01; **p < 0.001.

TABLE 7 | Test the mediation effect of Belief in good luck on the link between Narcissism and Bribe-taking intention (N = 382).

Predictors Belief in good luck Bribe-taking intention

B t 95%ClI B t 95%ClI
Gender —-0.11* —2.08 [-0.21, —0.004] —-0.12* —2.33 [-0.22, —0.02]
Age 0.05 1.03 [~0.05, 0.15] —0.18"* -3.84 [~0.28, —0.09]
Education 0.03 0.62 [-0.07,0.13] —-0.06 -1.18 [-0.16, 0.04]
Income 0.07 1.29 [-0.04, 0.17] 0.04 0.79 [-0.086, 0.14]
Optimism 0.09 1.72 [-0.01, 0.18] 0.09 1.80 [-0.01,0.18]
Self-efficacy 0.05 0.95 [-0.05, 0.15] —0.002 —0.05 [-0.10, 0.09]
Narcissism 0.21*** 4.16 [0.11,0.31] 0.08 1.48 [-0.02, 0.17]
Belief in good luck 0.28"** 5.52 [0.18, 0.37]
R? 0.10 0.17
F 6.21** Q.48

Each column set is a regression equation that predicts the criterion at the top of the column. *p < 0.05; ***p < 0.001.

TABLE 8 | Test the mediation effect of Belief in good luck on the link between Psychopathy and Bribe-taking intention (N = 382).

Predictors Belief in good luck Bribe-taking intention

B t 95%Cl B t 95%Cl
Gender -0.12* —2.31 [-0.22, —0.02] -0.10 -1.95 [-0.19, 0.001]
Age 0.05 1.07 [-0.04, 0.15] -0.16"* —3.46 [-0.25, —0.07]
Education 0.05 0.90 [-0.086, 0.15] -0.07 -1.39 [-0.16, 0.03]
Income 0.07 1.24 [~0.04, 0.17] 0.04 0.88 [~0.06, 0.14]
Optimism 0.09 1.77 [-0.01, 0.19] 0.07 1.47 [-0.02, 0.16]
Self-efficacy 0.07 1.38 [-0.03, 0.17] 0.002 0.97 [-0.09, 0.09]
Psychopathy 0.14* 2.65 [0.04, 0.24] 0.21** 4.33 [0.11,0.31]
Belief in good luck 0.26"** 5.45 [0.17, 0.36]
R? 0.08 0.20
F 4.64*** 11.95"

Each column set is a regression equation that predicts the criterion at the top of the column. *p < 0.05; **p < 0.01; ***p < 0.001.

high narcissism and psychopathy tended to underestimate or  protects them from generating an irrational belief in good luck in
even ignore the penalty odds, which drove them to engage  avoiding penalty, such that they only accept bribes when minimal
in corruption. However, the strategic nature of Machiavellians  or no threat of penalty exists.

Frontiers in Psychology | www.frontiersin.org April 2016 | Volume 7 | Article 608 | 57
|


http://www.frontiersin.org/Psychology
http://www.frontiersin.org
http://www.frontiersin.org/Psychology/archive

Zhao et al.

The Dark Triad Predict Corruption

Belief in good luck

0.04

Machiavellianism

0.28""

Bribe-taking intention

0.23"*(0.24"")

FIGURE 4 | Indirect effect of belief in good luck on the link between Machiavellianism and bribe-taking intention. **p < 0.001.
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FIGURE 5 | Indirect effect of belief in good luck on the link between narcissism and bribe-taking intention. *p < 0.05; ***p < 0.001.
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In line with Hypothesis 1, Machiavellianism positively
predicts corruption. Machiavellians employ manipulative,
exploitive, and devious methods to achieve private goals
and make unethical choices if chances for benefit emerge
(Gunnthorsdottir et al., 2002; Birkas et al., 2015). However, one
inconsistency in the results is that, in Study 1, Machiavellianism
was positively related to belief in good luck in seeking gains,
whereas, in Study 2, Machiavellianism was less correlated with
belief in good luck in avoiding penalty. In hindsight, these results
appear to be consistent with previous theories presented in
the Machiavellianism literature. Specifically, recent empirical
evidence has shown that Machiavellians were sensitive to rewards
(Birkas et al., 2015), likely making reward-oriented decisions,
and thus overrating the benefits and probability of gaining an
unfair advantage derived from bribe-offering, positively linking
to their irrational belief in good luck, which, in part, fuels their
tendency to engage in corruption. Perhaps, not surprisingly,
Machiavellians only accept bribes when there is maximal benefit
with minimal punishment (Jones, 2013). That is, they strategize
to maximize their long-term gains (Jones, 2013), and only
involve in some cautious misbehaviors. However, since bribe-
taking behavior attracts a severe legal penalty in China (Lu and
Gunnison, 2003), it may bring in minor benefits in a short period
of time but at the expense of significant costs in the long run.
With stronger detecting and evaluating abilities, Machiavellians

will carefully estimate the potential risk to their own interests
(Birkas et al., 2015), and thus may not engender the irrational
beliefs in good luck in avoiding penalty. These results are exactly
in line with previous evidence that Machiavellianism is associated
with anti-social behaviors only when there is no or little risk
of being caught (Jones, 2013). Accordingly, Machiavellianism
has little correlation with an irrational belief in underestimating
the probability of penalty for bribe-taking. These findings about
Machiavellianism may be an interesting area for future research.

Obviously, it is reasonable to argue that individuals with high
narcissism tend to engage in corruption because they believe in
good luck. Our results are in accordance with previous research
that narcissists who believe in good luck are overconfident
(Darke and Freedman, 1997b; Jones, 2013), which causes them to
exhibit cognitive biases in success or penalty perceptions about
corruption (Chatterjee and Hambrick, 2007; Lakey et al., 2008).
In addition, narcissists possess an overly positive self-concept
(Lakey et al., 2008), leading them to acquire a control illusion
such that they believe that they could control their corrupt
actions (Farwell and Wohlwend-Lloyd, 1998; Jones, 2013). This
would further exacerbate their irrational beliefs in good luck.
Research has shown that perceived behavioral control influence
one’s corrupt intention (Rabl and Kuhlmann, 2008). If narcissists
believe that they will have a good luck and can control the
whole corrupt event, they would self-aggrandize the likelihood
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FIGURE 6 | Indirect effect of belief in good luck on the link between psychopathy and bribe-taking intention. **o < 0.05; ***p < 0.001.

of success and downplay the likelihood of penalty. Even when
faced with opposite facts, it seems that they still hold the illusory
belief that things will go as they wish. Thus, in support of
our Hypothesis 2, narcissists hold good luck belief and have a
tendency to overestimate their chances of winning via bribe-
offering, even though the chance is very low; and underestimate
the probability of being penalized for bribe-taking, even though
the odds are very high; which would drive them to engage in
corrupt behaviors.

Additionally, as predicted, people with high psychopathy tend
to engage in corruption. These results furnished preliminary
evidence that the erratic antisocial and reckless nature of
psychopathy easily lead them to engage in corrupt behaviors
(Jones, 2013). Psychopathic individuals with lower self-control
(Tangney et al., 2004) cannot resist the temptation of corruption.
Lured by potential gains, such individuals seem to be willing to
involve in corruption. In addition, mediational data demonstrate
that the effect of psychopathy on corrupt intention is partially
explained by an irrational belief in good luck. Individuals high
in psychopathy cannot regulate impulses effectively and easily
create irrational beliefs in good luck in seeking gains or avoiding
penalty, and even view gains or penalty as merely a by-product
of corruption. These findings confirm our hypothesis that
individuals’ psychopathy can positively influence their irrational
beliefs in good luck, which, in turn, partially leads to a higher
corrupt intention.

Implications

Our research brings significant theoretical implications for
the literature on corruption. To our knowledge, this study
is among the first attempts to examine the impact of the
Dark Triad traits on corruption and on the mediating role of
belief in good luck. Firstly, this study extends the preliminary
research on corruption from the perspective of individual
differences and confirms the relationship between each Dark
Triad trait and corruption. Rampant corruption events have
raised questions surrounding the personality traits responsible
for corruption. In other words, do certain personality traits
facilitate corruption? To a certain extent, the current study
seems to have answered this question by revealing that

people with high Dark Triad of personality are more easily
engage in corruption. Secondly, the present study furthered the
research on the theory of planned behavior, and encourages
researchers to understand the occurrence of corruption by
providing insight into the underlying psychological mechanisms
between the Dark Triad of personality and corruption. The
mediating role of belief in good luck helps reveal the reason
why the Dark Triad traits facilitate corruption. Thirdly, these
findings also enrich the studies on the prospect theory and
establish that people’s decisions about the negative or deviant
events are not independent of outcome valences once the
probabilities are specified. In the present study, we redefined
the concept of belief in good luck by using an adapted
research paradigm of “objective probability event-subjective
probability estimation,” and confirmed its two mechanisms by
examining the two different outcome valences of corruption
forms.

It is noteworthy that this study was also pragmatic because it
provided some anti-corruption measures. First, at the individual
level, although one’s personality cannot be easily changed, if
individuals could be aware that their personality predisposes
them to generate unrealistic beliefs in good luck and to engage
in corrupt behaviors, then they could take more positive
steps to deter them. Second, at the government level, the
knowledge that the Dark Triad and irrational beliefs in good
luck are associated with corrupt intention can help anti-
corruption agencies and institutions become more effective
in their actions of restraining corruption. In view of the
mediating role of luck beliefs, anti-corruption policies should
focus on inhabiting people’s irrational beliefs in corruption.
For those with high Dark Triad tendencies, the government
can decrease their corrupt behaviors by discouraging their
irrational belief in good luck in corruption through some ways.
For example, creating a fair competition environment is the
permanent solution to reduce the necessity of offering bribe
and to decrease the probability of gaining profits via bribe-
offering. This will encourage people to win competitions or
seek benefits through appropriate means. In addition, extensively
exposing people to the information about anti-corruption
policies (Song and Cheng, 2012), such as the severe penalty

Frontiers in Psychology | www.frontiersin.org

April 2016 | Volume 7 | Article 608 | 59


http://www.frontiersin.org/Psychology
http://www.frontiersin.org
http://www.frontiersin.org/Psychology/archive

Zhao et al.

The Dark Triad Predict Corruption

policy, can help them be acutely aware of the huge cost of
engaging in corruption. That is, both bribe recipients and payers
should be penalized heavily. Therefore, stepping up penalties
for bribe-offering is also imperative for curbing corruption in
China.

Limitations and Prospects

There is no doubt that this study has several limitations. First
of all, the cross-sectional data and correlational design does not
allow us to detect the causal link between the Dark Triad of
personality, belief in good luck, and corruption. Longitudinal
studies should be conducted to replicate these findings in
future. Second, it is also important to note that although self-
report measures are widely used and the instruments employed
in present study have good reliability, a response bias and
common-method bias are still inevitable. Third, measures of
corruption were based on the hypothetical scenarios, which
may not reflect actual corrupt behaviors. Thus, the ecological
validity of the assessment may be affected. Future research can
develop alternative tools to bring research results closer to actual
behaviors. Fourth, we should point out that our conclusions are
based on the mediation model that we examined with each of
the three Dark Triad traits as a predictor variable, belief in good
luck as a mediator variable, and corrupt intention as a dependent
variable. Although, our results supported the causal processes
proposed in the hypothesis development sections, this study did
not test the competing models, and therefore, the alternative
models and alternative mediators (e.g., moral disengagement)
need to be identified in future studies. Finally, the moderator
variables between the Dark Triad of personality and corruption
also need to be investigated to uncover the boundary conditions,
which may help us understand the extent to which the Dark Triad
of personality increases corruption.
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In this article, we explore how independently reported measures of subjects’ cognitive
capabilities, preferences, and sociodemographic characteristics relate to their behavior
in a real-effort moral dilemmma experiment. To do this, we use a unique dataset, the
Chapman Preferences and Characteristics Instrument Set (CPCIS), which contains over
30 standardized measures of preferences and characteristics. We find that simple
correlation analysis provides an incomplete picture of how individual measures relate
to behavior. In contrast, clustering subjects into groups based on observed behavior in
the real-effort task reveals important systematic differences in individual characteristics
across groups. However, while we find more differences, these differences are not
systematic and difficult to interpret. These results indicate a need for more comprehensive
theory explaining how combinations of different individual characteristics impact behavior
is needed.

Keywords: cognitive capabilities, personality, preferences, real effort, abstract effort, moral dilemma, experiment,
survey

INTRODUCTION

Mainstream economic theory routinely assumes that individuals have stable, consistent preferences
that at least partly determine their behavior and revealed preferences (Samuelson, 1948; Stigler
and Becker, 1977). Behavioral and experimental economists have explored the validity of that
assumption, and phenomena like preference reversals, endowment effects, framing, and the
Ellsberg paradox imply that individuals lack stable, consistent preferences.

Most lab experiments attempt to induce consistent preferences using conditional rewards based
on Smith’s (1976) Induced Value Theory. In these experiments, failure to observe the behavior
implied by the induced preferences leads researchers to question the narrow self-interest hypothesis
and search for alternative theories. This process has contributed to a deeper understanding of
preferences by examining how experimental designs and subject characteristics affect behavior
(Frank and Glass, 1991; Becker, 2013). For example, experimental results imply that subjects are
partially motivated by fairness (Rabin, 1993), equality (Bolton and Ockenfels, 2006), ambiguity
aversion (Fox and Tversky, 1995), and identity (Akerlof and Kranton, 2000).

We argue that even with substantial improvements over the past decades in our understanding
of how individual characteristics correlate with individual actions, several key questions remain:
Are there systematic differences among individuals? For example, do variations in individual
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characteristics matter? If so, which characteristics influence
behavior? Do actions reveal more than psychological indicators
of behavioral types? Furthermore, little is known about how the
answer to these questions depends on the elicitation method.

There are two prevalent approaches used to try to answer
these questions: (1) surveying with primary experiments; and
(2) adding secondary experimental tasks. In the first approach,
researchers use questionnaires either before or after the primary
experimental task. For example, several authors have explored
how psychological characteristics influence economic behavior
using this method—e.g., personality traits (Almlund et al,
2011; Ferguson et al, 2011); emotions (Pixley, 2002); and
sentiments (Smith and Wilson, 2013). Corgnet et al. (2015)
found that reflective individuals, as measured by the Cognitive
Reflection Test (CRT), exhibited more consistently mildly
altruistic actions in a lab experiment. Frederick (2005) and
Burks et al. (2009) found that cognitive capabilities related
to time and risk preferences. Other researchers investigated
the interaction between personality traits and risk and time
preferences (Rustichini et al., 2012). Researchers have also linked
experimental behavior to the results of testing such for IQ
(Oechssler et al., 2009; Branas-Garza et al., 2012, 2015), social
intelligence (Takagishi et al., 2010), and personality (Almlund
et al,, 2011; Rustichini et al.,, 2012). However, the findings are
not consistent with one another (Ben-Ner et al., 2007; Eckel and
Grossman, 2008; Borghans et al., 2009; Hirsh and Peterson, 2009;
Oechssler et al., 2009; DeAngelo et al., 2015).

The alternative approach is to add secondary experiments
that are designed to measure preferences or characteristics.
Researchers use these measures to determine the relationship
between a subject’s actions in the primary experiment and
their individual preferences or characteristics. Examples of this
practice are the use of the Dictator Game, the Trust Game
and Risk and Time Preference experiments as complements
to primary experiments. Unfortunately, correlations between
behavior in the primary and secondary experiments have not
been consistent. For example, while characteristics such as
risk preferences have accompanied behavior in games such as
repeated prisoner’s dilemmas and beauty-contest games (Boone
et al., 1999; Sabater-Grande and Georgantzis, 2002; Goeree
et al., 2003; Brocklebank et al., 2011; Lonnqvist et al., 2011;
Kagel and McGee, 2014), the same characteristics sometimes
failed to correlate (Aycinena et al., 2014). Another approach
has found that in prisoner dilemma games, there are interesting
evolutionary explanations for the existence of different types
(Congleton and Vanberg, 2001).

In this article, we alter these approaches to address the
inconsistencies described above. First, we utilize individual-
level subject data collected on different occasions. That is,
our measures of individual characteristics and preferences were
collected in different experimental sessions from our primary
experiment. We argue that, while difficult, using data collected
from different experimental sessions implies that subjects are
less likely to be influenced by portfolio and wealth effects across
tasks. Secondly, we leverage a large dataset with over 30 measures
of individual characteristics and preferences, the Chapman
Preferences and Characteristics Instrument Set (CPCIS). These

include measures of several types such as: personality traits,
preferences, strategic behavior in simple games and the socio
demographics of our experimental subjects. Furthermore, the
CPCIS was not designed or implemented by us, so it reduces
the potential presence of any experimental demand effect.
More specifically, the CPCIS not only measures characteristics
that we hypothesize to influence the behavior in our primary
experimental task, but also a large set of variables which a priori
should not influence actions in it.

Our primary experiment, based on Green (2014), presents
experimental subjects with a novel real-effort experiment with a
distinct moral dilemma. Subjects in this experiment representing
experts are asked to provide proofreading services to another
group of subjects (customers). The quality of the expert’s edits
affects the customer, positively if the edits are done properly and
negatively if they are done incorrectly. However, the quality of
edits has no impact on the experts personal earnings. Therefore,
the experts face a moral dilemma between maximizing personal
earnings and providing benefits to their customer.

Behavior in moral dilemmas is hypothesized to be influenced
not only by subjects’ induced payoft function and preferences
for monetary rewards, but also in other-regarding preferences,
subject’s cognitive capabilities, values and personality traits
(Bowles, 1998; Fehr and Fischbacher, 2003). Therefore, we
combine observed behavior from our primary experiment, a
real-effort moral dilemma task, with the individuals’ measures
of the CPCIS to see how individual characteristics relate to an
individual’s actions.

Our results provide several new insights concerning
experiments with a moral dilemma. Initially, we find that simple
correlational analysis provides an incomplete explanation of
how individual measures relate to behavior. Both measures
of preferences and other individual characteristics fail to
consistently correlate with actions in our main experimental
task. For example, measures of individual preferences (i.e.,
risk aversion, loss aversion, and time preferences) are not
correlated with observed actions in the primary experiment. In
contrast, some measures of strategic preferences, intelligence,
and personality are significantly correlated with behavior.
However, in spite of the inconsistency in correlation across
individual preferences and behavior, that fact that some
measures do correlate is of note. When a subject’s preferences
are characterized by a combination of factors such as personality,
cognitive capabilities, and intelligence, as in our primary
experiment, predictions of behavior become uncertain. For
instance, subjects with high measures of intelligence should
produce higher outcomes for their customers, whereas those
same individuals may have varying levels of altruism also
influencing their behavior and, thereby, theoretical predictions.

This leads us to explore individuals by behavioral groups,
also known as clusters. Clusters are identified using the action
variables “total edits” and “total incorrect edits.” Cluster analysis
based on these two variables allows us to distinguish between
subjects who edited a lot with a high percentage of incorrect
edits (the Demons) and subjects who edited sparsely with
a high percentage of incorrect edits, as well as those who
edited few with a high percentage of correct edits (Angels).
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Behavioral group members exhibited systematic differences in
their individual characteristics. We found significant differences
among behavioral groups that could not be detected using simple
correlation analysis, suggesting that the effect of psychological,
cognitive, and demographic differences on behavior in trials
with our moral dilemma experiment is nonlinear. These results
indicate a need for more comprehensive theory explaining how
different individual characteristics work together.

EXPERIMENTAL DESIGN AND INDIVIDUAL
DATA

Experimental Design

The primary experimental design was introduced by Green
(2014). The experimental design and data analyzed here are from
Bejarano et al. (2016). Green’s original experiment was designed
to explore behavior between an expert and customer where the
expert is presented with a moral dilemma. Experts are asked
to provide proofreading services for a panel of customers. The
quality of the expert’s proofreading services affects the customer’s
wellbeing (in the form of monetary payment); however, the
customer’s wellbeing has no impact on the expert’s personal
earnings. Therefore, the experts are faced with a tradeoff between
maximizing personal earnings and providing benefits for their
customer.

The interaction between the expert and the customer took
place in two phases with one group of subjects playing the role
of the customer (Phase I) and another group playing the role
of the expert (Phase II). In Phase I, customers were given 50
min to proofread 10 essays. Each essay had 10 typographical or
spelling errors (e.g., misuse of “their” for “there” or “write” for
“right”). Customers were initially endowed with $25; however,
for each error they were unable to find, they lost $0.25. Phase I
was designed to create customer demand for the proofreading
services provided in Phase II of the experiment.

In Phase II, experts were presented with a panel of 40
customer-edited essays collected in phase 1. These essays
contained a total of 125 errors. To create the expert subjects,
errors were highlighted when presented to the “experts.” In
addition to the 125 errors that were highlighted, another 250
sections of text were highlighted to create a potential for over-
editing.

There were three possible payment schemes for the expert:
fee-for-service, capitation, or salary. Under fee-for-service, experts
were paid $0.20 per individual field of text edited. Under
salary, experts were paid a flat rate of $25 to participate in the
experiment. Under capitation, experts were paid $0.625 for each
essay in which they edited at least one highlighted section of
the text. The expert’s edits directly impacted the payoff of their
customer. For each incorrect edit, the experts made to the text,
customers lost $0.15 and for each correct edit, customers are
reimbursed $0.05.

Each payment scheme presented a different moral dilemma;
that is, strategies to maximize personal earnings or minimize
effort varied across payment schemes. Under fee-for-service,
experts faced a tradeoff between maximizing the number of edits

and the quality of each edit for their customers. Under salary,
experts faced a tradeoff between leaving the experiments early
(minimizing effort) and providing services for their customers.!
Experts paid under capitation faced a tradeoft between the
number of customers and the quality of edits for each customer.

In addition to varying the payment scheme, we also varied
the expert’s ability to select among the payment schemes.
Our experiment included two treatments. Under the first,
self-selection, experts could choose among the three payment
schemes. Under the second, random assignment, experts were
randomly assigned to one of the three payment systems: fee-for-
service, capitation, or salary.

In Green (2014), subjects were randomly assigned to these
payment schemes. Consistent with experts randomly assigned
in the present analysis, experts in the fee-for-service treatment
provided significantly more services than those in either the
capitation or salary treatments. This difference was caused by a
significant increase in the number of unnecessary edits to the
essays provided by the experts, resulting in a much lower quality
of service under the fee-for-service option compared to the salary
or capitation payment schemes.

The Chapman Preferences and

Characteristics Instrument Set (CPCIS)

Starting in September 2015, the ESI required all subjects to
complete the CPCIS prior to participating in ESI experiments.
This instrument set required about 90 min of a subject’s time
and was run independently of any other experiment, at a
time convenient to the subject. The data collected by this
instrument set consisted of standardized measures of preferences
and individual characteristics gleaned from a series of classic
simple experiments and questionnaires.

Measures are calculated for and sorted into five characteristic
categories: individual preferences, strategic preferences,
intelligence, personality tasks, and demographic characteristics.
Individual preferences measured in the CPCIS include time
preferences, loss aversion, and risk aversion. Strategic preferences
include trust (adapted from Berg et al., 1995), fairness (adapted
from Guith et al., 1982), and altruism (adapted from Kahneman
et al., 1986).

Intelligence is measured using classic psychology measures
from Raven, the CRT, and Wonderlic. Additionally, subjects are
asked to complete a simple adding task, once with incentives for
correctness and once with none. Social intelligence is measured
using The Reading the Mind in The Eyes task. Finally, subjects
provided self-reported measures of intelligence via their SAT and
ACT scores, as well as their GPA. Personality was measured using
the Big Five personality test. Demographic variables included age,
gender, volunteer hours per week, work hours per week, number
of siblings, number of older siblings, and finally, religiosity.

Although, the tests used are somewhat arbitrary and
controversial, the results predict behavior in traditional
experimental games and are consistent with several behavioral

!Subjects who completed their task before the time was up were asked to raise their
hand and were then given a short survey to complete silently. Once finished with
the survey, subjects quietly exited the room and were paid outside of the laboratory.
We found no session effects.
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and experimental-economics studies that attempt to elicit
relevant preferences. The goal of the CPCIS is to provide a panel
dataset that includes the personality indicators most used by
experimental economists, with indicators used by psychologists,
sociologists, anthropologists, and other social scientists.

In order to integrate several traditional tasks within the same
instrument set, tasks within CPCIS such as Raven, The Reading
the Mind in The Eyes task and Wonderlic (Test, 1992) were
truncated. Specifically, the CPCIS contained the odd-numbered
questions from the last three series of matrices within the Raven
test (Jaeggi et al., 2010), one that has also been used by Corgnet
et al. (2015). Our Big Five questionnaire is based on the 44 items
described by John et al. (2008). Conversely, we used an extended
version of the CRT (Frederick, 2005). While the original task
from Frederick (2005) has three questions, our task has seven
questions (Toplak et al., 2011).

In addition to traditional games that elicit several types of
other-regarding preferences, the CPCIS includes an instrument
that elicits social preferences a la Bartling et al. (2009), hereafter
referred to as the BFMS task. This task has been used to
study preferences of subjects who self-select into competitive
tasks (Bartling et al., 2009), as well as the relationship between
cognitive capabilities and other-regarding preferences (Corgnet
et al.,, 2015). In our experiment, we combine features of these
two applications. Selection into a payment scheme is not based
on competitiveness but tradeoffs between the desire to reimburse
others and to maximize personal earnings. Therefore, we argue
that selection into the different treatments could be related
to social preferences elicited by the BFMS. In the following
paragraphs, we briefly describe the BFMS that the students in the
CPCIS faced?.

The BFMS instrument is a series of binary choices with
different allocations for the decision maker and a randomly
matched partner (Table 1). Each choice presents an egalitarian
alternative and a non-egalitarian alternative. In our modified
BFMS instrument, subjects have to make six choices. Of these
six choices, three present subjects with a choice between
an egalitarian alternative and another non-egalitarian division
earnings, which is at least as good or favorable for herself but
detrimental for the matched partner (choices BEMS1, BFMS2,
and BFMS5). In contrast, two of the other three binary choices
presented to the subject ask her to choose between the egalitarian
alternative and a division that is as least as favorable for
the matched partner but less than or equal for the decision
maker (BFMS3, BFMS6). Finally, BEMS4 is welfare-improving
or increases overall earnings but by a greater amount for the
matched partner.

In the CPCIS, after all of the subjects made their decisions,
two of the individuals were randomly selected to have their
choices determine the earnings for this task. Models describing
behavior observed in the BFMS task vary across publications.
Fehr and Schmidt (1999) presented a two-parameter o, § model,

21t is not within the scope of this article to describe each task in the CPCIS in detail.
Most of the tasks included in the CPCIS have been used in several experiments. In
this case, we make an exception for the BEMS, assuming that it is not as well-known
as the other tasks. Still, we encourage the reader to read Bartling et al. (2009) and
Corgnet et al. (2015) for more detailed descriptions of this type of instrument.

where o represents aversion to disadvantageous inequality,
Behindness Aversion, and f aversion to advantageous inequality,
Aheadness Aversion. Fehr and Schmidt (1999) assumed that o >
B > 0. In contrast, Corgnet et al. (2015) related these parameters
to envy and compassion and did not impose any assumption
on them. The authors summarized five motivations that could
make subjects select one alternative over the other. These
include self-interest, altruism, egalitarianism, spitefulness, and
inequality-seeking. The authors also said that individuals could
have a combination of these motives while choosing among
alternatives. In order to organize BEMS choices in a way useful
for our analysis, we further simplified the choices within three
types of preferences. Decision makers who chose alternative
A more often across all six choices demonstrated egalitarian
preferences. Decision makers who chose to allocate larger
earnings to their matched partner than to themselves (alternative
A in BFMS3, BEMS4, and BFMS5) at no cost or a small cost to
their own earnings, were considered altruistic or averse to being
ahead of their partner. Finally, decision makers who were more
likely to choose option A in BFMS1, BFMS2, and BFMS5 were
considered Spiteful. These individuals could also be considered
as having demonstrated aversion to being behind their
partner.

Based on these notions, we constructed three variables based
on the BFMS choices for each individual. Each individual
could choose between zero and six egalitarian alternatives
(Egalitarianism). Also, they could choose between zero and three
beneficial alternatives (Selfishness) or detrimental alternatives
(Altruism). These three variables elaborate on the theory of other-
regarding preferences and improve our understanding of how a
subject’s choices under this instrument relate to their actions in
our moral dilemma experiment.

We do not claim that the measures obtained by these
truncated tasks mirror those obtained by the original tests,
but for the purpose of our analysis, we determine the extent
to which these measures are correlated with the experimental
actions.

THEORETICAL RELATIONSHIP AMONG
CPCIS VARIABLES

In this section, we analyze the theoretical implications of
expert preferences and characteristics. Two experimental-design
features are important for our analysis. First, an expert in the self-
selection treatment likely reveals something about her personal
preferences in her selection of payment systems. Experts who are
randomly assigned to their payment scheme will be the average
of the general student population, rather than the conditional
averages for the subject types that prefer a particular payment
scheme. We will distinguish between these two groups in our
predictions.

Second, the quality of the experts proofreading directly
impacted the customer’s payment. But it had no impact on the
expert’s personal earnings. In the choice of a payment scheme,
all experts in the self-selection treatment faced the same tradeoft,
or moral dilemma, between choosing the payment scheme that
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TABLE 1 | Bartling binary choice task.

Binary choice variable name

Egalitarian alternative A

Non-egalitarian alternative B

BFMS1
BFMS2
BFMS3
BFMS4
BFMS5
BFMS6

Both subjects earn $10
Both subjects earn $10
Both subjects earn $10
Both subjects earn $10
Both subjects earn $10
Both subjects earn $10

Decision-Maker earns $10, Matched Partner $6
Decision-Maker earns $16, Matched Partner $4
Decision-Maker earns $10, Matched Partner $18
Decision-Maker earns, $11 Matched Partner $19
Decision-Maker earns, $12 Matched Partner $4
Decision-Maker earns $8, Matched Partner $16

would maximize personal earnings or one that would limit their
maximum earnings. Therefore, selecting a payment scheme may
reveal something about subjects’ characteristics.

The following ceteris paribus predictions highlight the
expected relationship between each individual characteristics and
behavior in the primary experiment. However, we note that
individuals do not differ from each other in ceteris paribus ways;
therefore theoretical implications are unlikely to describe the
expected differences in behavior among any two given subjects.

Predicted Behavior with Homo

Economicus Preferences
The predicted behavior varies with assumptions about expert
preferences that are not induced. However, there are simple
predictions for the outcomes of these experiments if we assume
subjects prefer to be purely self-interested (homo economicus).
If careful editing requires bearing a real-effort or cognitive cost,
a homo economicus expert assigned to the salary scheme will
exert no effort and conduct no edits. A homo economicus expert
randomly assigned to the capitation scheme should exert the
minimum effort and only conduct one edit per essay. A homo
economicus expert assigned to fee-for-service should maximize the
number of edits with minimum effort and make both necessary
and unnecessary edits. Furthermore, in the selection treatment,
homo economicus would select fee-for-service 100% of the time,
because under that scheme, experts can earn three times more
than the maximum earnings possible under salary or capitation.
However, the experimental evidence presented in Green
(2014) and Bejarano et al. (2016) demonstrates that subjects
deviated from income-maximizing strategies. These results
suggest that subject preferences were more complex than those
of homo economicus. This leads us to investigate what role
additional preferences might be in play in order to modify
our assumptions regarding the effects of the payoff schemes on
actions.

Predicted Behavior with Other Preferences

and Choice-Relevant Characteristics

The experimental design has some implications concerning the
relevance of other personal characteristics as well. For example,
risk aversion, loss aversion, and time preferences should not affect
behavior. Subjects earnings do not depend on the correctness of
their editing but only on their payment system and their decision
to edit or not. Payments are deterministic. Therefore, subjects do
not face risks of the usual kind. Similarly, the effect of choice on

earnings is almost immediate; hence, time preferences should not
influence choices.

On the other hand, a subject’s actions in Phase II have
an impact on the earnings of subjects who participated on
Phase I. Therefore, we expect that measures of what might
be regarded as social preferences should affect behavior. For
example, differences in the extent of altruism is likely to affect
behavior, as has been found in Dictator, Trust, Ultimatum Game,
and Prisoner’s Dilemma experiments. We expect measures of
altruism to be positively correlated with efforts to help subjects
in Phase I. Error rates should fall under fee-for-service, and
more time (and care) should be spent editing under salary and
capitation.

The three variables described above (Egalitarianism,
Selfishness, Altruism) have an intrinsic relationship with
what we expect to uncover with the selection and related
actions in our experiment. We expect that those demonstrating
Selfishness through these measures will prioritize their earnings
over their customers. Hence, these subjects will likely select
fee-for-service and perform a larger number of edits rather than
maximize their incomes, even at the expense of their customer.
In contrast, those individuals that prioritize the earnings of their
matched partners will likely choose salary and only attempt to
conduct beneficial edits for the customers, even at a cognitive
and time cost to themselves.

In contrast to the preference measures, predictions regarding
Intelligence and demographic variables are not clear. Little
is known regarding how actions in our experiment will
be influenced by a subjects demographic characteristics. We
also have variables that reflect Numeracy, Academic, and I1Q
Intelligence. To the best of our knowledge, this is the first time
that researchers aimed to explore how these measures correlate
with performance on incentivized linguistic tasks that affect third
parties.

Cognitive Capabilities and Personality

In this section, we clarify the implications that cognitive
capabilities and personality traits could have on the behavior
observed in our primary experiment given their indirect
relationship with strategic preferences. In a novel study, Corgnet
et al. (2015) found that Chapman students with a more reflective
nature were less likely than intuitive individuals to be associated
with egalitarian and spiteful motives. The authors named the
behavior of those with scores above median CRT as mildly
altruistic. Given that we have access to the same subject database
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with the same measures of cognitive capability (CRT) and
preferences for egalitarianism or spitefulness (Bartling et al.,
2009), we might expect also that subjects with higher CRTs
would show some type of characteristic behavior. However,
it is not clear what exactly would comprise mildly altruistic
behavior in our experiment. The moral dilemma at hand
implies that for each treatment, experts face a different tradeoft
between self-interest and customer welfare. We expect subjects
with higher CRT scores to be more likely to balance this
tradeoff differently in the various treatments examined because
they are more likely to reflect on the cost of the tradeoff at
stake.

In an attempt to relate personality traits to preferences
measures, Rustichini et al. (2012) used a dataset with 1000
truck drivers. They measured the truck drivers’ Big Five traits,
time preference, risk aversion, truck accidents, job persistence,
credit score, and body mass index (BMI). The authors found
that personality traits had stronger predictive power than time
preferences or risk aversion for truck accidents, job persistence,
credit score, and BMI. However, the authors argue that both
economic and psychological theories are needed to understand
truck-driver behavior.

Big Five personality traits are also likely to help explain
differences in the behavior of experts among treatments and
payment systems. Unfortunately, the Big Five factors are not
orthogonal. Although, qualitative predictions can often be
made for individual factors, a person’s particular vector of
factors often includes factors with the opposite effects on
the behavior of interest. For example, openness is associated
with curiosity and a higher willingness to explore. Therefore,
relatively open individuals might be more likely to conduct
a larger number of edits and to spend more time on
them.

Conscientiousness is associated with being dependable
and disciplined. In our experiment, experts have a mission.
In their mission, they know that they could affect the
earnings of their customers. Higher conscientiousness is likely
to be correlated positively with measures of correct edits.
Agreeableness is associated with higher cooperation against
the exploitation of others (Andersen et al., 2006). We expect
that subjects with higher agreeableness should conduct more
correct edits to increase the earnings of customers. These three
dispositions, therefore, tend to induce better outcomes for the
customers.

Higher extroversion is associated with higher sensitivity to
rewards. In this case, the perceived nature of the reward matters.
Subjects with a higher extroversion measure (maintaining the
degree of preferences for others’ welfare) may be driven by
monetary rewards. In that case, they will be more likely to choose
fee-for-service and to conduct unnecessary edits. However, if they
perceive their reward to be correlated with the benefits of their
customers, extroverts will take greater account of such effects
than introverts.

Finally, neuroticism appears to be the factor that is not likely
to influence the behavior of subjects in a clearly predictive
way. Because the experimental environment is set up to isolate
subjects from situations where moods, anxiety, and depression

play a significant role, we do not expect to find any significant
correlation between neuroticism and behavior.

EXPERIMENT, DATA, AND ANALYSIS

The experiments were conducted in the ESI laboratory and
conference rooms at Chapman University between May 2014
and May 2016. Experimental subjects were recruited from the
ESI database of more than 2000 students. Phase I was conducted
either in the ESI laboratory or the ESI conference room. Phase
IT was conducted in the ESI’s computer laboratories. Printed
instructions were provided for the students to read on their
own for 10 min. At the end of the 10 min, the experimental
coordinator read the instructions out loud. Subjects were not
able to start the experiment until they satisfactorily completed a
quiz.

Many of these subjects were also recruited to participate
in the CPCIS by a different recruitment email on a previous
date convenient to the subjects schedule. The CPCIS sessions
were implemented in the same laboratory but had no formal
connection to any other experiments being conducted at ESI. The
local Institutional Review Board (IRB) approved both studies. In
both studies, participants received a show-up fee of 7 USD plus
additional incentive payments earned by their behavior in the
session.

In the primary experiment, there was a total of 20
undergraduates (customers) recruited in Phase I and 228
undergraduates (experts) recruited in Phase II. In Phase II,
which was dedicated to experts performing editing services, 105
subjects were randomly assigned to their payment scheme, and
125 selected their payment scheme. Of the subjects in Phase II,
161 had completed the CPCIS; 115 of those were in the self-
selection treatment and the other 46 were randomly assigned to
one of the three payment schemes. We focus our analysis below
on the behavior of those 161 subjects who participated in the
primary experiment and had undertaken the CPCIS. The primary
experiment lasted an average of 1 h and 15 min, and completion
of the CPCIC instrument required an average of 1 h and 35 min.

In the primary experiment, expert subjects could edit correctly
or incorrectly. We will focus our analysis on six experimental
actions: total edits, total incorrect edits, percentage wrong, net
impact on the customer earnings, expert earnings, and total
editing time taken. Total edits (total incorrect) is the sum of all
(incorrect) edits made by the expert over four rounds of editing.
Percentage wrong was calculated by dividing total incorrect by
total edited. Cumulative impact on the customer earnings, or
impact, was calculated as the customer payoff generated by the
expert’s behavior over all four rounds. As subjects were given the
opportunity to leave the experiment early, total time taken is the
amount of time the experts spent editing the essays across all four
rounds.

Table2 provides a summary of the actions taken in
the different treatments. As discussed in Bejarano et al.
(2016), experts preferred either fee-for-service or salary over
capitation. Those subjects who self-selected fee-for-service
provided significantly more edits than those randomly assigned,

Frontiers in Psychology | www.frontiersin.org

October 2016 | Volume 7 | Article 1464 | 68


http://www.frontiersin.org/Psychology
http://www.frontiersin.org
http://www.frontiersin.org/Psychology/archive

Bejarano et al.

Behavioral Types in a Moral Dilemma

resulting in more earnings for themselves and less help for
their customers. The observed behavior between the randomly
assigned salary treatment and those who self-selected salary did
not significantly differ.

We begin with a correlational analysis of the relationship
between subjects’ actions and CPCIS measures. The correlation
analysis only captures the way in which actions correlated with
specific individual’s characteristics. In the second part of this
section, we report the results of a cluster analysis that groups
subjects acting in similar ways. These clusters were most salient
when subjects could self-select into one of the payment schemes.
We analyze whether particular subjects’ behavior or action-
strategy types are revealed by actions in the experiment, and
whether we observe differences across types in the self-selected
treatment. Finally, we analyze how the observed relationships
between experimental actions and CPCIS measures relate to our
theoretical hypotheses.

Correlation Analysis

We start this section by exploring the individual characteristics
across the six experimental subject types: self-selected and
three randomly assigned into either fee-for-service, capitation, or
salary types. When comparing across experimental subject types,
we do not expect to see much difference between individual
characteristics of those subjects that were randomly assigned
individuals to the different payment schemes, because they
were randomly selected from the general subject population. In
contrast, we would expect to see differences in the individual
characteristics of those that self-selected different payment
schemes.

We proceed as follows: First, we study the correlation between
experimental actions and individual characteristics for all those
subjects for whom we have the CPCIS data (A summary of each
of the CPCIS data measure can be found in the Appendix). This
analysis, which includes the pooled set of randomly assigned and
self-selected individuals, should reveal if ceteris paribus measures
within a characteristic category are strongly correlated with
actions in a particular way. Second, we use the fact that self-
selecting into different payment schemes might reveal something
about a subject’s type to better understand behavior. Here, we
analyze the correlation between each one of the payment schemes
disaggregated by self-selection and randomly assigned with each
of the individual characteristic measures in the CPCIS data. In
both cases, we estimated the Spearman correlation coefficient?®
and test significance correcting for the multiple hypothesis effects
via the Bonferroni adjustment.

In the analysis of the pooled set of subjects, there are two
main findings: First and not surprisingly, variables within a
characteristic category are typically highly correlated with one
another. Second, we did not find any significant correlation
between any of the preference measures and subject actions in
the experimental treatments. The lack of correlation is consistent
with our predictions of individual preferences but surprising for

3The Spearman’s rho is a nonparametric measure of rank correlation. The
assumption of monotonicity in Spearman’s rho test is satisfied.

those measures of strategic preferences, which were hypothesized
to play a role in behavior in our primary experiment.

One exception is the correlation between all BEMS variables,
measures of strategic preference, and action variables in our
primary experiments. Particularly, we observed that when
evaluating the correlation between the pooled data, i.e., all
subjects in all treatments, selfishness correlates positively with
total edited (rs = 0. 185, p < 0.10). Furthermore, in all three
cases, the three variables, egalitarianism, altruism and selfishness,
have significant positive correlation with the amount experts
earned with rs = 0.158, rs = 0.221, and rs = 0.179, and p <
0.10, respectively,. In contrast, altruism is not correlated with
the number of wrong edits or its percentage. Furthermore, both
egalitarianism and selfishness have a positive correlation with the
number of wrong edits (and its percentage) with these respective
statistics, rs = 90.1779, rs = 0.214, and p < 0.05 in both
cases. Accounting for self-selection in general or self-selection
into a particular payment scheme, all these correlations hold
their significance except the correlation between the number of
total edits, which now is not statistically significantly related to
egalitarianism.

We found CRT measures correlated with total earnings in two
dimensions: The number of correct CRT answers is positively
correlated with total earnings (r; = 0.2348, r, = 0.3030, p <
0.05), and CRT impulsiveness is negatively correlated with total
earnings (r; = —0.2270, p < 0.10). This result is consistent with
the findings of Corgnet et al. (2015) given that CRT relates to
how compulsive/deliberative subjects are. However, these results
should not be generalized since these traits could affect both the
self-selection and the actions taken by subjects after this choice.
Therefore, the outcome could be either driven by the self-selected
portion of the subjects or not.

The lack of significant correlation between most of our
measures of individual characteristics and subject actions
conflicts with the theoretical hypotheses that we discussed in
the previous section. None of the preference measures were
correlated with any of the experimental action variables. Several
explanations for this result are feasible. One possible explanation
for the lack of correlations is that the CPCIS instrument and
the primary experiment were conducted at different times by
different researchers. This might imply that subjects are less likely
to act in a manner consistent with the behavior characterized
by their responses to the CPCIS tasks while performing in the
primary experiment. Differences in the timing and circumstances
of the CPCIS tasks and the primary experiments imply that their
behavior in the primary experiment is less likely to reflect any
implicit experimenter demand effect.

We continue our analysis by examining only correlations
among those who self-selected the same treatment. This is an
important step in our analysis, as the act of choosing a treatment
might reveal differences in individual characteristics. To analyze
this possibility, we break down the correlation analysis into two
steps. First, we conduct the same correlation analysis as above but
only for those subjects in the self-selection treatment.

Not surprisingly, there is no correlation between experimental
actions and the individual characteristic measures of the CPCIS
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TABLE 2 | Actions summary by treatment.

Variable Randomly assigned Selection
Fee-for-service Salary Capitation Fee-for-service Salary Capitation

Total edited 175.8 81.7 89.2 250.3 85.8 73.8
Total wrong 98.1 7.6 17.6 180.6 13.8 7.0
Total correct 77.8 741 71.5 69.7 72.0 66.8
Percentage correct 62% 90% 83% 40% 85% 89%
Cumulative impact 6.8 10.8 9.8 1.1 10.4 9.7
Total earnings $35 $25 $21 $51 $25 $23
Number of subjects 39 41 25 49 70 4

for the subjects that self-selected the two most popular payment
schemes?®. The next step in our analysis is to break down the
correlation analysis, controlling for self-selection into a particular
payment scheme, salary or fee-for-service.

The analysis of correlation between subjects that self-selected
a similar moral dilemma presents two main findings. First, almost
all the finding of the analysis of the pooled set of a subjects
data persists. This means that those characteristics that were
not found significantly correlated persisted and presented a lack
of relationship with actions and were still not correlated when
disaggregating by payment scheme. In contrast, we found that
the selection choice may work as a screening device of subjects
with different values for those that were found significant for
all the self-selected subjects. This is reflected by the fact that
accounting for the particular payment schemes eliminates the
significance for those relationships that were significant for the
pooled set of subjects into both payment schemes. This result
holds for all the correlations between actions and individual
characteristics reflected by variables such as egalitarianism,
altruism and selfishness, as well as CRT correct and CRT. This
result could be explained if values for these variables and actions
are similar among those that self-selected salary but very different
for those that self-selected fee for service.

Cluster Analysis

The results of the previous section lead us to believe that
there may be different types of experimental subjects. More
specifically, we argue that the inconsistencies in correlations
between measures of individual characteristics and observed
actions are due to the fact that in our primary experiment
multiple characteristics, i.e., cognitive capabilities, individual
preferences, social preferences and personality traits, might affect
behavior. That is, given the moral dilemma and real effort
features of our primary experiment, we expect that certain
individual characteristics will pull the subject’s behavior in
opposite directions. For example, experts with high measures
of intelligence would be more likely to provide better outcomes
for their customers, whereas low levels of altruism imply
worse outcomes for their customers. Therefore, a subjects
the combination of the individual characteristics each subject

#Total time taken showed a positive correlation with self-reported GPA (r; =
0.1981, p < 0.10).

possesses may have uncertain implications for theoretical
predictions.

For this reason, we next explore if expert actions reveal
behavioral types and whether behavioral groups correspond
to differences in preference, cognitive, and demographic
characteristics. To do this, we use cluster analysis to build
behavioral groups from the actions of subjects in the selection
treatment of our primary experiment.

Clusters (behavioral groups) are based on a subject’s actions.
Specifically, behavioral groups are created using the action
variables “total edits” and “total incorrect edits.” Cluster analysis
based on these two variables allows us to distinguish between
subjects who edited a lot with a high percentage of incorrect
edits (the Demons) and subjects who edited sparsely with a high
percentage of incorrect edits, as well as those who edited few with
a high percentage of correct edits (the Angels).

Behavioral groups were created using the k-mean algorithm
with Euclidian distances. We clustered on values of k from 2
to 6 and maximized the Calinski and Harabasz (CH) pseudo f-
statistics to find the optimal clustering (Calinski and Harabasz,
1974). In order to control for the robustness of the k-mean
algorithm, we ran it in a loop with 50 repetitions for each value of
k. From these repetitions, we selected the cluster with the highest
CH pseudo F-statistic for each value of k. Then, comparing across
the k values, we selected the clustering with the highest CH
pseudo f-statistic.

Behavioral Groups

Figure 1 and Table 3 provide summaries of the cluster groupings.
Table 3 summarizes the experimental actions taken by the typical
member of the five behavioral groups created by our cluster
analysis. The results displayed in Table 3 reveal three things.
First, they reveal that various subjects in our primary experiment
behaved in very different ways. Second, the significant differences
on actions across behavioral groups imply that our cluster
methodology identified different types of subjects. Lastly, a large
part of subject behavior is captured by the subjects’ choices
of payment scheme. The payment scheme selection action
completely and consistently separates the five groups into two
subsets, {A, B, D} and {C, E}. No significant differences exist
between any pair of groups from within either subset, but
significant differences do exist between any pair of groups across
subsets.
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FIGURE 1 | K mean cluster analysis.

TABLE 3 | Actions summary by group.

Variable Group A Group B Group C Group D Group E
Total edited 370 328 37 182 101
Total wrong 347 241 6 99 13
Total correct 23 87 31 83 88
Percentage correct 6% 26% 80% 46% 87%
Cumulative impact —14 2 5 7 12
Total earnings $74 $63 $24 $36 $25
Percentage fee-for-service  100% 93% 5% 90% 21%
Number of subjects 13 14 19 10 63

However, payment choice does not capture all the dimensions
of subject behavior. Figure 1 reveals that even for those groups
with a large percentage of subjects choosing the fee-for-service
payment scheme (Groups A, B, and D), behavior varied
significantly. And although a much smaller percentage of subjects
chose the fee-for-service payment scheme, Groups C and E also
displayed dissimilar behavior in other dimensions. For example,
although Group E has a large number of subjects choosing salary
rather than the fee -for-service, the fee -for-service subjects of
Group E (the Angels) behaved very different than fee-for-service
subjects in Groups A, B and D and, in particular, most different
from those in Group A (the Demons).

The experimental actions from our primary experiment show
strong support for the existence of behavioral types as revealed
in Table 3 and Figure 1. In the spirit of the ongoing claims
in various fields of behavioral science, we seek to determine
whether the differences in primary experimental behavior relate
to individual characteristics that may be captured independently

TABLE 4 | Summary of FPRANK comparisons across groups and
individual preferences.

Group A Group B Group C Group D Group E
Group A - 6 5 4 3
Group B 6 - 7 5 7
Group C 5 7 - 6 4
Group D 4 5 - 2
Group E 3 7 4 2 -
Totals 18 25 22 17 16
% of Total 13% 18% 16% 13% 12%

by the CPCIS database. Understanding this question is of great
importance to experimental research.

In order to test the hypotheses that there are no differences in
the individual characteristics of students who have been clustered
into different groups, we perform a binary comparison of the
aggregate experimental actions taken by subjects in each pair of
groups for each CPCIS characteristic. The complete results for
the Two Sample Fligner-Policello Rank Test are displayed in
Table 5. Table 4 provides a summary of these results by reporting
the count of the number of CPCIS characteristics in which each
pair of behavioral groups differed significantly.

Although, all the groups were formed by Chapman students,
each group displayed at least 2 and up to 9 significant
differences in the characteristics of its membership. There were
26 characteristic differences that reinforced the basic subdivision
({A, B, D}, {C, E}) that was revealed by payment selection, but
there were 23 characteristic differences between groups within
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TABLE 5 | Summary statistics of action and individual characteristics.

Group A Group B Group C Group D Group E
Variable Mean Ranking Mean Ranking Mean Ranking Mean Ranking Mean Ranking
INDIVIDUAL PREFERENCES
Risk aversion 4.00 - 415 2 >3 4.00 <2 3.90 4 - 4.18 1 -
Loss aversion 3.38 - 3.15 5 <1 3.28 - 3.90 1 >5 3.46 2 -
Time preference 6.00 - 6.23 1 - 4.94 - 5.30 4 - 5.74 3 -
STRATEGIC PREFERENCES
Trust
Trust sent 7.69 2 - 8.46 1 - 6.11 - 6.00 - 7.37 3 -
Trust return 13.08 1 >4,3 10.38 4 <1 13.06 >3 9.00 <1,2 12.46 -
Ultimatum
Offer 4.85 5 - 5.69 2 - 511 - 5.70 1 - 5.44 3 -
First accepted offer 3.92 1 - 3.62 4 - 3.67 - 3.80 2 - 3.49 5 -
Advantageous offers 0.00 4 - 0.31 2 - 0.50 1 - 0.50 1 - 0.05 3 -
Dictator
Sent 4.31 4 <2 5.62 1 - 5.44 2 >1,3 4.30 5 - 4.70 3 <1
Prisoners’ dilemma
Cooperative action 1.54 1 >4 1.23 4 <1 1.50 2 1.50 2 - 1.39 3 -
Bartling
Egalitarianism 3.54 1 >5 3.07 4 - 3.21 >5 2.70 <1,2 3.11 -
Altruism 0.92 - 1.50 1 - 1.26 - 1.40 2 - 117 -
Selfishness 1.54 >5 1.00 5 <2, 1 1.21 <1 1.90 1 >5,3,4 1.14 <1
INTELLIGENCE
Psychology
Raven 18.69 1 - 1315 3 - 1217 - 12.60 - 18.16 2 -
CRT 3.23 - 4.08 1 >5 2.67 <1 3.10 - 3.18 3 -
Wonderlic 19.77 - 2023 1 >5 18.94 <1,2 20.20 >5 19.54 -
Numeracy
Adding task (Incentivized) 156.38 - 17.54 1 >5 14.78 5 <1 16.60 2 - 16.05 -
Adding task (Not Incentivized) 13.85 <1 17.08 1 >4,5 12.83 5 <1,2,8 16.80 2 >5 156.21 >5
Academic
SAT 5.15 4 - 5.38 2 >5 5.29 - 5.40 1 - 4.96 5 <2
ACT 6.42 1 - 6.23 2 - 5.82 - 5.89 - 6.00 3 -
GPA 3.61 2 >5 3.72 1 >5,3 3.41 5 <2,1,3 3.45 - 3.56 3 <1,>5
Social
Theory of mind 2769 1 - 2730 2 - 26.41 5 - 2650 4 - 27.02 3 -
PERSONALITY-BIG 5
Openness 36.54 4 - 39.08 1 - 36.94 3 - 3640 5 - 3728 2 -
Conscientiousness 30.77 5 - 3223 2 - 32.06 3 - 31.10 4 - 32.51 1 -
Extroversion 28.08 1 >4 26.85 3 - 27.28 2 - 26.60 4 <1 25.86 5 -
Agreeableness 31.77 4 <3,2,1 31.54 5 <1,2 33.72 3 >4 35.20 1 >4,5 34.49 2 >4, 5
Neuroticism 2585 1 >4,5 2408 2 - 2150 4 <1 20.00 5 <1,3 23.61 3 >5
DEMOGRAPHICS
Age 18.85 4 - 1862 5 <1 1889 3 - 1890 2 - 1923 1 >5
Gender 1.54 2 - 1.43 5 - 1.58 3 - 1.60 1 - 1.44 4
Volunteer hours 1.15 5 <1 1.67 1 >3,4,5 1.47 3 <1 1.22 4 <1 1.49 2
Work hours 1.46 5 <1 2.25 1 >3,4,5 1.76 3 <1 1.89 2 - 1.60 4 <1
Number of siblings 1.23 4 <1 1.15 5 - 1.56 2 - 1.50 3 <1 1.91 1 >3, 4
Older siblings 0.77 4 - 0.46 5 <3 0.83 3 >b, <1 1.10 1 >3 0.88 2 -
Religiosity 1.67 3 - 1.54 4 <1 1.41 5 <2 1.90 2 >5 2.04 1 >4

Subjects who chose the capitation payment were not able to be clustered into a group. Their data is not summarized here.

Significance in ranking reported by < or > signs next to ranking.
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the same subset; this allows us to differentiate between groups
that have a similar predilection for payment scheme.

Table 5 displays the differences among those individual
characteristics for each group. For each variable in the CPCIS,
we provide the information of the mean at the group level
and the number of subjects in the group. We also rank them
from the highest (1) to the lowest (5) value and the sign for
those differences that were statistically significant according to
the results of the binary Two Sample Fligner-Policello Rank
Test. We next describe how the results in Table5 relate to
the theoretical implications discussed in Section Theoretical
Relationship among CPCIS Variables.

Individual Preferences

In contrast to the correlation analysis where no measures of
individual preferences were significantly different, risk aversion,
and loss aversion were each significantly different between two
groups (Groups B > C and Group D > Group B, respectively).
This is surprising as experts’ risk aversion and loss aversion
profiles should not affect their behavior as the subjects are in
control of their actions and thereby, their earnings. However,
these results cannot be rationalized by either a non-egocentric
egocentric view of preferences over other’s risk and loss (Hsee and
Weber, 1997). If we consider each action as a choice between an
uncertain outcome (i.e., edit is potentially right or wrong) and a
certain outcome (i.e., no edit means no risk) for their counterpart,
the number of edits conducted would reflect one’s risk aversion.
However, Group C behaved more conservatively in editing than
Group B, whereas Group C is less risk averse than Group B. In
contrast, Group B had lower levels of loss aversion than Group
D and conducted significantly more edits than Group D. This
demonstrates Group B’s willingness to act carelessly in decisions
that negatively impact others more so than the behavior of Group
D. These results provide a first indication of how difficult it
is to relate measures of individual preference to behavior in a
real-effort moral dilemma.

Strategic Preference
In contrast to the correlation analysis, more measures of strategic
preferences were found to be significantly different. First, we
predicted that subjects with higher levels of reciprocity would act
more benevolently than others in our primary task; that is, these
subjects would provide a higher cumulative impact (income)
for their customers. However, we found that when comparing
the actions in the Trust Game (reciprocity), groups with high
levels of reciprocity were less benevolent to their customers. For
example, groups that provided a large number of incorrect edits,
such as Group A (the Demons), or relatively few edits, such as
Group C, had higher rankings of reciprocity, i.e., returned more
money on the trust game. However, it is important to note that
in the Trust Game, reciprocity from the recipient is conditional
whereas, in our experiment, expert actions toward customers
are not. In our primary experiment, the benefits experts confer
to their customers do not affect their own earnings. This key
distinction may explain the unexpected behavior.

BFMS measures of egalitarianism, selfishness or altruism also
partly contradict our theoretical predictions. Groups A and C

had significantly larger measures of egalitarianism in the BEMS
relative to the other groups; however, in our experiment Group
As actions reflect those of homo economicus and Group C’s
reflected those of an egalitarian. Group C has the lowest overall
personal earnings and the 3rd highest cumulative impact for
their customer. A similar relationship appears with measures
of selfishness reported by the BFMS. Groups A and C are
among those with higher levels of selfishness. The inconsistency
in behavior and similarity of BFMS measures in these two
Groups leads us to question the usual interpretation of the BFMS
measure.

Intelligence

We found that 6 of our 9 measures of intelligence differed
across groups. In contrast to the simple correlation analysis,
the different behavioral groups were not drawn from the same
population with respect to the CRT and Wonderlic test results.
For the CRT we found that Group B, the group with the highest
CRT values, also behaved in a way that could be described as
mildly altruistic and selfish. Group B mostly opted for fee-for-
service and conducted a large number of edits, thereby increasing
their earnings. However, relative to Group A, who also provided
a large number of edits, Group B provided more accurate edits.
This behavior we characterize as mildly altruistic and selfish, and
it is consistent with our theoretical predictions. Similar results
were observed by Corgnet et al. (2015). Corgnet et al. observed in
their experiments that individuals with high CRT scores behave
in a more altruistic way.

Our final measure of intelligence that had significant
differences across groups is by numeracy both in an incentivized
task and not incentivized. In our theoretical predictions, we
argue that there is no relationship between numeracy and the
task in our primary experiment. However, upon reflection,
statistically significant differences on the not incentivized Adding
Task would not contradict our predictions. Notice, that this
CPCIS task measures more than numeracy skills, as subjects
are not presented with any monetary incentive to add correctly.
Therefore, the correct additions performed in this task is also a
measure of intrinsic motivation. Hence, finding that those who
groups with the highest number of correct edits (Groups B,
D, and E) also have the highest scores on the not incentivized
Adding Task is as one would expect.

Personality

Table 5 reveals that the behavioral groups differ with regard to
at least three personality measures (Extroversion, Agreeableness,
and Neuroticism). Two measures, however, Openness and
Conscientiousness, are not statistically different among groups.
The finding that Conscientiousness does not differ amongst
groups regardless of choice of payment contradicts our
theoretical discussion. However, we do find two supporting
results. First, Group A (the Demons) has higher levels of
extroversion. This group is only composed of subjects that chose
fee-for-service; it conducted the most edits on average and had
the lowest percentage of correct edits, all of which are consistent
with an extrovert’s attitude toward rewards. Second, Groups
D and E showed the highest values of Agreeableness. These
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two groups also had higher cumulative impact (the return of
dollars to customers as a result of their actions). This result is
consistent with the compassionated attitude associated with this
trait. Finally, we also found that Neuroticism differs significantly
among groups. Particularly, Groups A, B, and D, the three
groups with the largest numbers of edits, presented higher values
of Neuroticism than the Groups with lower numbers of edits,
Groups Cand E.

Demographics

Several demographic characteristics presented significant
differences amongst groups. Of particular interest to our analysis
are self-reported numbers of volunteer and work hours. Again,
Group B ranked the highest for these two variables. We have
already described the behavior of Group B as mildly altruistic
and selfish, so it is encouraging that the results are consistent
with our previous finding.

DISCUSSION

In general, understanding how individual characteristics
influence behavior is a fundamental task of the economist,
psychologist, and scientist. While crucial, scientists rarely
have independent datasets that combine both an individual
subject’s characteristics and behavior (Caplan, 2003). In this
article, we leverage a uniquely large dataset containing the
individual characteristics of a subset of our experimental subjects
to shed light on the relationship between subject’s individual
characteristics and their behavior in a real-effort moral dilemma
with self-selection by payment scheme. Due to the unique nature
of our primary experiment, we use two statistical approaches,
correlation analysis and cluster analysis, to better understand
these dynamics. Different scholars collected our two datasets at
different times for different reasons. This allowed us to avoid
issues associated with a sequence of primary and secondary
experiments conducted by the same experimental team and
setting. The following points summarize our results.

First, there is no clear majority of individual characteristics
that correlate with behavior in our primary experiment. A set
of a few, but interesting, significant correlation relationships
were found across experimental actions. We found that no
measure of individual preference, ie., time discounting, risk
and loss aversion, was significant. Furthermore, our measures
of strategic preferences, which include variables such as Trust,
Trustworthiness, and Altruism captured from implementation
of canonical Trust and Ultimatum Games also failed to show
any significant correlation with actions in a real-effort moral
dilemma. These results highlight the importance of conducting
reliability tests for simple statistical analyses exploring these
social preferences (Charness and Rabin, 2002). Other measures
of social preferences, such as those derived from Bartling
et al. (2009), were significantly correlated with actions, but the
results of these correlations were contradictory to our theoretical
predictions.

Measures of intelligence and personality traits also often failed
to correlate with observed behavior in our primary experiment.
This result is consistent with previous findings (Becker et al.,

2012) and presents an additional call to a better development
in the study of the relationship between personality traits and
economic behavior (Almlund et al., 2011; Rustichini et al., 2012).
Hence, there is a need for replication of this investigation to
develop better theoretical models (Benjamin et al., 2013).

There are several arguments that may justify these
inconsistencies. First, ordering of tasks has been shown to
impact outcomes in experiments. For instance, Healy et al
(2016) demonstrates that by going from a single shot of a game
to a repeated game, subjects’ payment functions change and
thereby, so do behaviors. Similarly, implementing a sequence of
tasks, primary and secondary, or a battery of tasks and surveys,
as with the CPCIS, could induce different behavior through
wealth and portfolio effects. Here, we analyze the correlation
between a single task (our primary experiment) and a battery
of instruments (the CPCIS), collected on separate occasions.
Therefore, behavior in our primary experiment should be less
affected by the behavior of the CPCIS than if both datasets had
been collected in the same session, producing less consistent
correlations than otherwise.

Secondly, it is possible that the joint implementation of
tasks in the CPCIS dataset generate spurious correlations. These
spurious correlations could be generated from the bundling of
experimental tasks, experimenter demand effects (Zizzo, 2010),
or idiosyncratic effects of experimenter teams or their lab set
up. For instance, researchers often only conduct secondary
experiments that they believe will reveal something about
their subjects. This potentially introduces an experimenter
demand effect instead of the desired elicitation of additional
characteristics, resulting in spurious correlations. We argue that
the difficulty of finding significant correlations in our analysis,
when both of the datasets were collected by separate research
teams, is a call for attention to the interpretation of correlations
found between primary experiments and secondary measures
that are jointly collected. Furthermore, these findings open
several research questions regarding how to implement and
analyze the results of several experimental tasks, which a priori
are correlated.

Following the correlation analysis, we found that actions in
a primary experiment could be used to categorize subjects into
groups based on their observed actions using cluster analysis (i.e.,
behavioral groups). Furthermore, because of the availability of
the CPCIS data we could proceed one step further than several
experiments, which have already utilized cluster analysis with the
investigation of individual characteristics (Houser et al., 2004;
Rong and Houser, 2015).

The cluster analysis reveals that individual characteristics
are a distinguishing factor across behavioral groups. Individual
measures of preferences (Risk and Loss aversion), strategic
preferences (Trust Game, Dictator Game, Prisoners’ Dilemman,
and Bartling) and Intelligence (CRT, Wonderlic, and numeracy)
all varied across behavioral groups. However, like the correlation
analysis, the results often contradicted our theoretical
predictions. Regardless, it is important to note that these
behavioral groups revealed systematic differences in behavior
regardless of inconsistencies with theoretical predictions. That
is, due to the tension between some of our theoretical analyses

Frontiers in Psychology | www.frontiersin.org

October 2016 | Volume 7 | Article 1464 | 74


http://www.frontiersin.org/Psychology
http://www.frontiersin.org
http://www.frontiersin.org/Psychology/archive

Bejarano et al.

Behavioral Types in a Moral Dilemma

of the influence of personal characteristics on behavior in our
moral dilemma and the observed behavior, either our theory or
our measures are still far from perfect.

Our results suggest that the effects of psychological, cognitive,
and demographic differences on behavior in experiments are
more complex than those implied by ceteris paribus hypothesis.
Subjects are endowed with mixtures of individual characteristics
that could present contradictory theoretical interpretations.
Despite this difficulty, characteristics of subjects that chose and
act similarly (i.e., belong to the same behavioral group) are more
likely to be similar between each other and different from those
that chose and act differently in individual characteristics. This
finding could not be detected using a simple correlation analysis.
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APPENDIX

TABLE A1 | CPCIS Taxonomy.

Measure

Method-Test (Reference)

Related elicited characteristic

INDIVIDUAL PREFERENCES

Risk aversion

Loss aversion

Time

STRATEGIC PREFERENCES
Trust

Trust sent

Trust SM return

Ultimatum

Offer

First accepted offer
Number of advantageous offers rejected
Dictator game

Egalitarianism, Altruism, and
Selfishness

Egalitarianism
Altruism

Selfishness

INTELLIGENCE
Pyschology
Raven

Cognitive reflection test (CRT)
Wonderlic

Numeracy
Adding task correct (incentivized)

Adding task (no incentivized)
Academic

SAT

ACT

GPA

Other

The reading the mind in the eyes test

PERSONALITY—BIG FIVE

Openness

Conscientiousness

Extraversion

Multiple listing method (Andersen et al., 2006)
Multiple listing method (Andersen et al., 2006)
Multiple listing method (Andersen et al., 2006)

Trust Game (Berg et al., 1995)

Trustor can sent only 0 or 10

Trustee respond to each possibility (Strategy Method SM)
Ultimatum (Guth et al., 1982)

Strategy method, first player can send any even number between (0-20, 11
choices)

When playing as a second player, player can reject any proposal

Dictator game (Kahneman et al., 1986)

Strategy method, player can send any even number between (0-20, 11
choices)

Bartling, Fehr, Marechal, and Schunk (BFMS) Task from Bartling et al. (2009)

Zero to six choices of an equitative alternative over non-equitative
Zero to three choices of a detrimental alternative over equitative alternative

Zero to three choices of a beneficial alternative over equitative alternative

Reduced version of the Raven Test in this case subjects have to choose
only 18 questions

Extended version of the CRT described by Toplak et al. (2011)

Reduced version of the Wonderlic Personnel Test, 24 questions with a
maximum of 6 min

Individual has to add 10 sequences of summations and its pay for each
correct addition

Similar to the incentivized task but individuals are not paid by correctness
Self-reported

Self-reported

Self-reported

A sample test in which individuals were requested to guess the most likely
emotion of 36 pictures of eyes

Big five questionnaire with 44 items, John et al., 2008

Big five questionnaire with 44 items, John et al., 2008

Big five questionnaire with 44 items, John et al., 2008

Preferences over:

Risk over lotteries

Lotteries with losses
Temporarily based payments

Trust
Reciprocity

Altruism

Fairness
Fairness

Preferences for equitatives distribution

Preferences for distribution that benefit
others

Preferences for distribution that benefit
herself

Fluid intelligence

Reflection and impulsiveness

Numeracy capabilities with extrinsic
motivation

Theory of mind

Include traits of appreciation for unusual
ideas, curiosity, and variety of experience
Tendency to be organized, disciplined,
dependable, and to prefer planned
behavior

Tendency to seek stimulation by the
company of others, to be talkative,
energetic, and assertive

(Continued)
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TABLE A1 | Continued

Measure Method-Test (Reference) Related elicited characteristic

Agreeableness Big five questionnaire with 44 items, John et al., 2008 Tendency to be sympathetic,
compassionate and cooperative, kind, and
affectionated

Neuroticism Big five questionnaire with 44 items, John et al., 2008 Tendency to be moody, and to experience
easily emotions such as anger, anxiety,
and depression

DEMOGRAPHICS

Age Self-reported Numeric

Gender Self-reported Male or female

Volunteer hours

Work hours

Number of sibling

Older sibling
Religiosity

Self-reported

Self-reported

Self-reported

Self-reported
Self-reported

Range of number of hours allocated to
voluntary work or N/A

Range of hours allocated to remunerated
work

Range of number of hours allocated to
remunerated work or NA

Number of siblings older than the subject

Range of the frequency of service
attendance
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According to the three-tier hierarchy of motivational potency in the self system, the self
can be divided into individual self, relational self, and collective self, and individual self
is at the top of the motivational hierarchy in Western culture. However, the motivational
primacy of the individual self is challenged in Chinese culture, which raises the question
about whether the three-tier hierarchy of motivational potency in the self system can
be differentiated in the collectivist brain. The present study recorded the event-related
potentials (ERPSs) to evaluate brain responses when participants gambled for individual
self, for a close friend (relational self), or for the class (collective self). The ERP results
showed that when outcome feedback was positive, gambling for individual self evoked
a larger reward positivity compared with gambling for a friend or for the class, while there
is no difference between the latter two conditions. In contrast, when outcome feedback
was negative, no significant effect was found between conditions. The present findings
provide direct electrophysiological evidence that individual self is at the top of the three-
tier hierarchy of the motivational system in the collectivist brain, which supports the
classical pancultural view that individual self has motivational primacy.

Keywords: self, motivation, decision making, event-related potential (ERP), feedback-related negativity (FRN)

HIGHLIGHTS

e A three-tier hierarchy of motivational potency exists in the self system.
e Evidence of the feedback-related negativity indicated that the individual self is at the top of
the three-tier hierarchy in the collectivist brain.

INTRODUCTION

The concept of the self occupies a central role in psychological theory, partly because of its relevance
to cognitive, motivational, affective, and behavioral processes (Leary, 2007). The concept of the self
is not a unitary phenomenon. Indeed, researchers have generally divided the self into individual
self, relational self, and collective self (Greenwald and Pratkanis, 1984; Breckler and Greenwald,
1986; Triandis, 1989; Brewer and Gardner, 1996; Brewer and Chen, 2007). The individual self
reflects cognitions that are related to traits, states, and behaviors that are stored in memory
(e.g., “T am honest”). The relational self reflects cognitions that are related to one’s relationships
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(e.g., “Tam a son”). The collective self reflects cognitions that are
related to one’s groups (e.g., “I am Chinese”). The three kinds of
selves are all necessary and are associated with psychological and
physical health benefits. However, they are not equally important
or meaningful. That is to say, one of them might be closer to the
motivational core of the self-concept than the others. To provide
a comprehensive understanding of the motivational hierarchy
among the three kinds of selves, the present study evaluated
the event-related potentials (ERPs) technique, combined with a
gambling task to investigate the hierarchy of the self-motivation
system in the collectivistic brain.

According to the three-tier hierarchy of motivational potency
in the self-system, a series of experiments showed that the
individual self is at the top of the motivational hierarchy, followed
by the relational self and collective self (Sedikides et al., 2013).
This idea has been confirmed by many studies (Gaertner et al,,
1999, 2012). Gaertner et al. (2012) used the money allocation
task and instructed the subjects to list goals for each self, they
further employed groups of Chinese participants and found
that the three-tier hierarchy applied to both Western (United
States) and Eastern (Chinese) subjects. Consistent with this
view, Abdukeram et al. (2015) used the method of the Twenty
Statements Test and found the individual self is prominent
compared with the relational self and collective self. These studies
indicate that the primacy of the individual self is a universal
phenomenon across cultural groups.

Nevertheless, some studies found that the motivational
hierarchy systems are modulated by culture (Han et al,
2013; Kitayama and Park, 2014). Research on independent vs.
interdependent self-construals is a prominent topic in social
psychology. According to Markus and Kitayama (1991), the
Western independent self is characterized as a self-contained and
autonomous entity that is context independent and possesses
salient internal attributes. The Eastern interdependent self,
however, is treated as a member in a group and highlights
personal belonging and dependence upon a context. Chinese self,
but not the Western self, may include significant others. Indeed,
other research revealed a different motivational hierarchy in
Chinese people. For instance, by comparing the importance that
Han ethnic groups placed on the three types of self, two studies
found that relational self and private self in Han participants were
ranked similarly, and both were more important than collective
self (Huang et al., 2014; Mamat et al., 2014). The motivational
hierarchy manifests itself not only in behavioral patterns but also
in neural and electrocortical activities. Our previous study used
a gambling paradigm and ERP technique. The feedback related
negativity (FRN) results showed that the self and mother have
the same motivational hierarchy in the Chinese brain (Zhu et al.,
2015b). Another study found that friends also gain the same
status in a self-motivation system (Kitayama and Park, 2014).

Given these inconsistent behavioral findings and the
collectivist characteristics of Chinese culture, the role of the
cultural factor deserves to be further explored when investigating
motivational hierarchy in the Chinese brain. First, we aimed to
explore whether friend has the same motivational hierarchy.
According to Cai et al. (2013), the relational self can be
subdivided into the familial self (involving family bonds) and the

close other self (involving connections with a friend or romantic
partner). Previous behavioral studies found that Chinese were
closer to their parents, but friends were less important than their
parents (Li, 2002; Cai et al., 2013). So we think that the status of
friend is likely different from individual self and that of a family
member. Second, previous behavioral studies found collective
self is less important than relational self, but close other are
confounded with family members in these studies. The present
study aimed to compare the motivational hierarchy between
close other and collective self.

The present study aims to explore potential electrocortical
markers of the motivational hierarchy by examining the FRN.
Feedback-related negativity is a key component of outcome
evaluation, which is a medial frontal negative-going component
that peaks approximately 250 ms following feedback presentation
(Gehring and Willoughby, 2002). Localization studies suggest
that the FRN is generated at the mPFC (Cohen et al., 2011). The
FRN is an effective neural marker to explore the self motivational
hierarchy because it is sensitive to the motivational factor.
Specifically, the FRN amplitude is widely considered as an index
of the motivational significance of the current event (Gehring
and Willoughby, 2002; Yeung and Sanfey, 2004; Yeung et al,,
2005; Leng and Zhou, 2010). In addition, the FRN reflects a semi-
automatic outcome evaluation process which is immune to social
desirability bias and test anxiety that might either exaggerate or
obscure cultural differences. Hence, the present study adopted
the FRN to investigate the self motivational hierarchy in Chinese
college students.

The FRN has typically been viewed as a negative deflection
in the ERP waveform that increases for monetary loss and
is either reduced or absent for monetary gain (Holroyd and
Coles, 2002). However, an accumulating body of recent evidence
suggests the opposite viewpoint, in which the FRN amplitude
is largely modulated by neural activity in gain trials (for a
review, see Proudfit, 2015). One proposal is that monetary gain
feedback elicits a distinct positive-going deflection (Holroyd
et al., 2008; Baker and Holroyd, 2011). This reward positivity
directly reflects activity of the mesencephalic dopamine system
(Baker and Holroyd, 2011), a neural network that is critically
involved in reward processing (Schultz, 2002). Reframing FRN
as a response to monetary gain (i.e., a neurobiological index
of hedonic capacity) makes it well-suited for studying the
motivational hierarchy in the motivational system. Indeed,
in the loss domain, there is little room to be “worse than
expected” because losses are already the worst outcome.
A previous study found that participants were more sensitive
to the win condition than to the loss condition (Yu and
Zhang, 2014). Pathological gamblers manifest insensitivity to
losses but hypersensitivity to wins (Hewig et al., 2010). In
another study, a group of depressed individuals presented
blunted responses to gain feedback compared with the control
group, whereas no significant group difference emerged for
loss feedback (Liu et al, 2014). Based on these data, we
predicted that the influence of the motivational hierarchy
on FRN would be significant in the win domain (feedback
related positivity or reward positivity) but not in the loss
domain.
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To sum up, the present study examined the motivational
hierarchy among the individual self, close other, and collective
self. We compared the FRN associated with outcome evaluation
using a simple gambling task. In each trial, the beneficiary could
be the individual self, relational self, or the collective self. Our
hypothesis was that if the individual self, relational self, and
collective self have different motivational hierarchies, then the
FRN amplitude should reflect the hierarchical structure, such
that a larger reward positivity indicates a higher motivational
hierarchy.

MATERIALS AND METHODS

Participants

Twenty one college students (all are Han people; 21.4 £ 0.8 years
of age; range, 20-24 years; 10 females) participated in the
study. Informed consent was obtained prior to the study. The
experiment was conducted in accordance with the Declaration
of Helsinki and was approved by the Ethics Committee of the
Department of Psychology, Henan University, China. All of the
participants had normal vision (with correction), and none had
a history of neurological disease or brain injury. All of the
participants were right-handed.

Procedure

Before the simple gambling task, the participants selected a good
friend (same sex but not romantic partner) to play for. In China,
generally, dozens of students form a class, a class generally
taking the same courses in 4 years. Each student affords a fixed
amount money to establish the class fee. For the present study,
participants come from different classes. Playing for class means
that the money would be give to the class monitor and let all the
class mates know this fact. The money should be used for class
activities.

For the gambling task, the stimulus display and behavioral
data acquisition were performed using E-Prime 1.1 software
(Psychology Software Tools, Pittsburgh, PA, USA). During the
task, the participants sat comfortably in an electrically shielded
room approximately 80 cm from a computer screen. Each trial
began with a 3000 ms presentation of the person for whom

the participant was playing (i.e.,“for yourself,” “for your friend”
and “for your class”). Two white rectangles (2.5°x 2.5° of visual
angle) were then presented that contained two Arabic numerals
(9 and 99) to indicate two alternative options on the left and
right sides of a fixation point on the computer screen. The
positions of the two numbers were counterbalanced across trials.
The participants were asked to make a selection by pressing
the “F” or “J” key on the keyboard with the left or right index
finger, respectively. The alternatives remained on the screen until
the participant chose one of the rectangles, which was then
highlighted by a thick red outline for 500 ms. After a subsequent
interval of 800-1200 ms, the participants received feedback,
lasting 1000 ms, which indicated whether he/she gained (when
the valence of the outcome was “+”) or lost (when the valence of
the outcome was “—7”) in that particular trial (see Figure 1). The
formal task consisted of six blocks of 64 trials each. Unbeknownst
to the participants, the outcomes were provided according to
a predetermined pseudorandom sequence, and each participant
received exactly 64 of each kind of outcome for each beneficiary.
Each participant was paid 15 CNY for their participation in the
study. In the gambling task, each beneficiary had 15 CNY in
his/her account. Based on the points gained for each beneficiary,
the final gain or loss was added to the separate account (every
additional 500 points gained increase payment 5 CNY). The
total payment for each participant was approximately 60.6 CNY
(range, 4075 CNY; SD = 5.6 CNY).

Before the experiment, each participant was instructed about
the rules and meaning of the symbols in the task. The participants
were instructed that the money would be put on the friend’s
cell phone or served as class fee. The participants were also
encouraged to respond in such a way to maximize the total
amount for each beneficiary. The participants were told that the
higher the amount earned for each beneficiary, the more bonus
money the beneficiary would receive at the end of the study. After
the participant finished the task, he/she was told that the task had
no optimal strategy.

Electrophysiological Recording and

Measures
Electroencephalographic (EEG) activity was recorded from 63
scalp sites using tin electrodes mounted in an elastic cap

Beneficiary Fixation Choice

Yourself
friend
class

s 1 +E8

3000 ms

1200 ms RT

Confirm period

—1 9 R 9ol—08 & N—f + K |

Outcome

Waiting

500 ms 800-1200 ms

1000 ms

FIGURE 1 | The sequence of events within a single trial in the monetary gambling task. In each trial, the beneficiary information lasted for 3000 ms then the
fixation point lasted for 1200 ms. The participant was then presented with a choice of two alternatives, and the participant responded using the left or right index
finger. The alternatives remained until the participant made his/her choice. Afterward, his/her choice was highlighted for 500 ms. After a subsequent interval of
8001200 ms, the participant received feedback, lasting 1000 ms, which indicated whether he/she gained or lost in that trial.
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(Brain Products, Gilching, Germany) with an online reference
to the middle at FCz at the standard locations according to
the international 10-20 system and off-line re-referenced to the
average reference. The horizontal electrooculogram (HEOG) was
recorded from an electrode placed at the outer canthi of the
right eye. The vertical electrooculogram (VEOG) was recorded
from an electrode placed above the left eye. All inter-electrode
impedance was maintained at <10 kQ. The EEG and EOG signals
were amplified with a bandpass filter from 0.05 to 100 Hz and
continuously sampled at 500 Hz/channel.

Off-line analysis of the EEG was performed using Brain
Vision Analyzer software (Brain Products). The first step in
data preprocessing was the correction of ocular artifacts using
Independent Component Analysis (ICA) of the continuous data
using Brain Vision Analyzer 2.0 software. The ocular artifact-
free EEG data were low-pass-filtered below 30 Hz (12 dB/oct)
and high-pass-filtered above 0.1 Hz (12 dB/oct). Separate EEG
epochs of 1000ms (200 ms baseline) were extracted offline for
the stimuli. All of the trials in which EEG voltages exceeded a
threshold of £75 wV during the recording epoch were excluded
from the analysis (~7 trials per individual were excluded).

Through visual detection on the grand-averaged waveform,
the FRN amplitude was measured for each participant as the
average amplitude within the 220320 ms window (Boksem et al,,
2012; Zhu et al,, 2015a). The time window was extracted in
a window extending 50 ms before and 50 ms after the peak
latency. The electrodes at the mid-frontal region were selected
for detecting the FRN (Fromer et al., 2016). Accordingly, the
FRN amplitudes were entered into a 2 (feedback valence: win
and loss) x 3 (beneficiary: individual self, friend and class) x 8
(electrodes: Fz, F1, F2, FC1, FC2, Cl1, C2, and Cz) repeated-
measures analysis of variance (ANOVA).

RESULTS

Behavioral Results

We defined the choice of ‘9’ to be the risk-avoidant choice in our
experiment, predicting that participants would make this choice
to avoid the possibility of a large loss (‘—99’). However, by making
this choice, they also gave up the opportunity to receive the larger
reward (‘+99’). In contrast, the choice of ‘99" was defined as the
risky choice (high-risk or high-return).

For the number of risky choice, the one-way repeated-
measures ANOVA revealed no significant main effect of
beneficiary (individual self, friend, and class), [F(2,40) = 2.44,
P =0.11, n? = 0.13]. For the RT (response time) data, the one
way ANOVA revealed neither significant main effect nor and
interaction effect, Ps > 0.10.

ERP Results

The main effect of feedback valence was significant
[F(1,20) = 136.70, P < 0.001, n> = 0.87], such that the FRN was
more negative after losses (M = 2.09 WV, SE = 0.43) than after
gains (M = 4.66 nV, SE = 0.54). The main effect of electrode
on the FRN amplitude was also significant [F(7,140) = 22.89,
P < 0.001, n* = 0.53], with a largest amplitude at Cz site.

The interaction between feedback valence and beneficiary was
significant [F(2,40) = 4.09, P = 0.03, 1> = 0.17]. Simple effect
analysis indicated that only in the win condition the effect of
beneficiary was significant. Pairwise comparison revealed that
winning for individual self (M = 5.40 wV, SE = 0.56) was larger
than winning for friend (M = 4.23 pwV, SE = 0.55) and winning
for class (M = 4.36 WV, SE = 0.59) (P = 0.01, P = 0.009)
(Figure 2). No significant difference existed between the latter
two conditions. Neither the main effect of beneficiary nor other
interactions were significant (all Ps > 0.05).

DISCUSSION

The present study investigated ERP responses to reward in a
social context, in which the individual self, relational self, and
collective self were the beneficiaries. Our main findings were
threefold. First, behaviorally, no differences existed among the
three kinds of selves. Second, the results replicated the well-
established ERP patterns whereby win evoked larger reward
positivity than loss in the gambling task. Third and most
importantly, reward positivity was the largest when gambling for
the individual self than for the relational or collective self, with
no difference between the relational self and collective self. The
present FRN results clearly support the pancultural view that the
individual self is at the top of the motivational hierarchy.

The present results are consistent with the findings of previous
studies (Gaertner et al., 2012; Abdukeram et al., 2015). Gaertner
et al. (2012) reported that participants from China allocated
more money to the individual self than to the relational self
and collective self, indicating that the individual self was rated
as most important in the self motivational system. Abdukeram
etal. (2015) found relational aspect of an individual’s self became
increasingly important with age in the Han cultural groups, but
individual self still top the motivational hierarchy in 1024 years
old participants.

However, the present results are inconsistent with Huang
et al. (2014). In their study, participants were asked to write
down five personal characteristics, five personal relationships,
and five group memberships and then evaluate the importance
they tie to each of them. As we pointed out in the introduction,
the personal relationship may include family member and close
others (friend or romantic partner). Given the important status of
family member (Zhu et al., 2015b), it is likely to find no significant
different between individual self and relational self.

Although Gaertner et al. (2012) proposed that the collective
self is at the bottom of the motivational hierarchy, considerable
uncertainty remains in the relative positioning of the relational
and collective selves in Eastern cultures. One view posits that
both selves rely on norms of interdependence, connectedness,
and the importance of others and therefore might have equivalent
motivational potency (Brewer and Chen, 2007). According to
another view, collective behavior indicates that Eastern culture
is more represented by interpersonal relationships that are
internalized as the relational self than by in-group-associations
that are internalized as the collective self, thus implying the
relative primacy of the relational self (Yuki, 2003). In the present
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FIGURE 2 | Grand average FRN waveforms waves collapsed over reward magnitudes at eight electrodes post-onset of the feedback stimuli. The
topography maps indicate the FRN analysis window (220320 ms) for average amplitudes.

study, the relational self and collective self did not have different
FRN. One potential reason is that friendship can be fleeting
and depends largely on reciprocal exchange, therefore friend is
not one of the key embeddedness in relational self. Another
possible reason is that we used the participant’s class to represent
the collective self. Participant may involve considerable dyadic
relationships between the self and class, lead to the boundaries are
not so obvious. Remaining unclear is whether differences between
the relational self and collectivist self would become evident if we
use a more abstract and important collective self.

In the present study, the motivational hierarchy of a friend
was lower than the individual self. Notably, however, this
motivational hierarchy is not absolute. Generally, the union
with a close other, such as a friend, in Chinese culture is
thought to be tight, and friends are also deeply ingrained in

the self motivational system. For example, Kitayama and Park
(2014) used error-related negativity (ERN) as a motivational
neurological marker and found that it differentiated the self and
friends in Western culture but not in East Asian culture. Two
methodological differences that may account for this discrepancy.
First, the beneficiary effect only manifested in the win condition
but not in the loss condition, this result reflects dopaminergic
signals response to positive outcomes (Baker and Holroyd, 2011),
whereas ERN is thought to index the negative reward prediction
errors that are based on a computation of an incorrect response
as being worse than a correct response. Another reason is the
speeded conflict task (flanker task) may be particularly likely
to produce anxiety for Asians because this task is akin to
an intelligence test. This anxiety may eliminate the difference
between self and friend. Whereas the participants in the present
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study were presumed to feel safe while performing the gambling
task (Hitokoto et al., 2016).

It should be noted that the self motivational hierarchy is
not immune to the transient effect of temporal priming. For
example, one previous recent fMRI study found that Chinese
participants primed with independent self-construal showed
stronger activations in the ventral striatum in response to
winning money for the self than for a close friend, while those
primed with interdependence self-construal showed comparable
activations in two conditions (Varnum et al., 2014). This fMRI
result indicates that self-construal could shapes self motivational
hierarchy in a highly dynamic fashion.

In the present study, the ERP results indicated that individual
self is on top of the motivational hierarchy, but the behavioral
results revealed no motivational hierarchy. To explain this
discrepancy, it is worth noting that behavioral research on
the motivational hierarchy, which provides most of what we
know about the three-tier hierarchy, are not immune to social
desirability bias, because respondents are tend to answer in
a socially acceptable way (van de Mortel, 2008). This social
desirability bias may threaten the validity of the behavioral
measures of motivational hierarchy accordingly. In contrast,
neural measurements may provide more insights than behavioral
methods. For example, in the study of Wang et al. (2012),
behavioral questionnaires showed that the intimacy level of self-
mother relationship and that of self-father relationship were
not significantly different, but different neural representations of
mother and father in the medial prefrontal cortex (mPFC) have
been observed. Future studies that recruit alternative behavioral
measures and neural markers should be conducted to examine
our hypothesis.

One limitation is that we only included Han people in the
present study. Although Chinese culture has been characterized
as an interdependent culture, it has a certain degree of
heterogeneity. Three recent studies considered intra-cultural
variability in the self motivational hierarchy in China (Huang
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models of personality, the Big Five and the HEXACO. Participants (combined N = 560)
completed a series of economic games in which allocations in the dictator game were
compared with those in the generosity game, a non-constant-sum wealth distribution
task where proposers with fixed payoffs selected the size of their partner’s payoff
(“generosity”). We further examined positive and negative reciprocity by manipulating
a partner’s previous move (“reciprocity”). Results showed clear evidence of both
generosity and positive reciprocity in social preferences, with allocations to a partner
greater in the generosity game than in the dictator game, and greater still when a
player had been previously assisted by their partner. There was also a consistent
interaction with gender, whereby men were more generous when this was costless and
women were more egalitarian overall. Furthermore, these distinct forms of prosociality
were differentially predicted by personality traits, in line with the core features of
these traits and the theoretical distinctions between them. HEXACO honesty-humility
predicted dictator, but not generosity allocations, while traits capturing tendencies
toward irritability and anger predicted lower generosity, but not dictator allocations.
In contrast, the politeness—but not compassion—aspect of Big Five agreeableness
was uniquely and broadly associated with prosociality across all games. These findings
support the discriminant validity between related prosocial constructs, and have
important implications for understanding the motives and mechanisms taking place
within economic games.

Keywords: dictator game, social preferences, honesty-humility, agreeableness, politeness, compassion, big five,
HEXACO
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Prosocial Traits and Economic Games

INTRODUCTION

One of the major themes in the literature on economic games
is that humans care about and are motivated by the interests
of others. These other-regarding or social preferences are the
building blocks of prosocial behavior and have been incorporated
into various economic models (e.g., Fehr and Schmidt, 1999;
Bolton and Ockenfels, 2000; Charness and Rabin, 2002; Falk
and Fischbacher, 2006). A second major theme to emerge
from this literature is the substantial heterogeneity in people’s
social preferences and behaviors despite being exposed to
the same experimental conditions (Fischbacher et al., 2001;
Camerer, 2003; Fehr and Schmidt, 2006). Measures of social
value orientation, which capture motivational differences in the
distribution of resources, reveal a variety of archetypes, including
altruistic, prosocial, individualistic, and competitive (Murphy
and Ackermann, 2014). Recent studies have also documented
stable patterns of prosocial behavior correlated over time and
across different games (Yamagishi et al., 2013; Peysakhovich et al.,
2014).

One potential source of this heterogeneity rests in broad
dispositions capturing consistent and enduring patterns in
behavior and experience. Specifically, personality traits are
“probabilistic descriptions of relatively stable patterns of
emotion, motivation, cognition, and behavior, in response to
classes of stimuli that have been present in human cultures
over evolutionary time” (DeYoung, 2015, p. 35). A long line of
research has documented how basic prosocial personality traits—
known as agreeableness and honesty-humility—contribute to
experimental and real-world instances of prosociality, including
helping, volunteering, charitable giving, and ethical decision
making (e.g., Elshaug and Metzer, 2001; Carlo et al.,, 2005;
Penner et al., 2005; Ozer and Benet-Martinez, 2006; Graziano
et al, 2007; Ashton and Lee, 2008; Aghababaei et al., 2014).
It is not surprising, then, that the same prosocial traits have
begun to emerge as significant predictors of inequality aversion,
egalitarianism, and fairness in economic games (Hilbig et al.,
2014; Zhao et al., 2016; for a review, see Zhao and Smillie, 2015).

In the current paper, we extend this nascent literature
by applying a framework of distinct prosocial traits to a
broader range of social preferences beyond egalitarianism. We
first present an overview of the prosocial domains of major
personality models and discuss their relevance for distributive
and reciprocal preferences in economic games. Building on the
design of the traditional dictator game, we develop a novel
paradigm that simultaneously tests for two other forms of social
preference beyond egalitarianism: generosity and reciprocity.

Prosocial Domains of Major Personality
Models

Prosociality is a general term referring to a variety of
positive emotions, attitudes, and behaviors directed toward
others, which may be manifested through acts of sharing,
helping, and cooperating (Knafo-Noam et al., 2015). There is
increasing recognition that neither prosociality nor its underlying
motivations are unitary constructs (Batson and Powell, 2003;

Singer and Steinbeis, 2009; Bockler et al., 2016). Likewise, there
are multiple prosocial tendencies, which are classified differently
according to two major taxonomic models of personality, the Big
Five (Goldberg, 1981; Digman, 1990; John et al., 2008; DeYoung,
2015) and the HEXACO (Honesty-Humility, Emotionality,
eXtraversion, Agreeableness, Conscientiousness, Openness to
Experience; Lee and Ashton, 2004).

Prosocial Domains o