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Editorial on the Research Topic

Economic Games, (Dis)honesty and Trust

Trust is a central source of well-being in a society. When individuals feel that they can trust
others, cooperative interactions become more likely, making a group of individuals able to enjoy
better outcomes than the sum of individual stand-alone efforts would achieve. Opportunistic and
dishonest behavior hinders trust by generating negative feedback to trusting behavior. In this
Research Topic we collect cutting edge research on pro-social behavior, trust, and (dis)honesty.
Below, we offer a brief discussion of the article included, under two general headings: (i) trust and
trustworthiness and (ii) dishonesty and opportunistic behavior.

TRUST AND TRUSTWORTHINESS

Does the emergence of a crisis mitigate or substitute people’s concerns regarding social issues?
Blanco et al. suggest that donations aimed at addressing other social concerns are partially
substituted by donations to COVID-19 funds. Yet, this substitution does not fully replace all
other social concerns. Trusting the charitable organization is the most important factor to explain
donations to a charity. These findings imply that the COVID-19 pandemic may substitute other
social concerns, highlighting the importance of trust toward charitable institutions.

Which other societal factors foster trust in a society? Three contributions address the role of
societal factors like culture, inequality, and social class in the emergence of trust. Rodrigo-González
et al., find that inequality is an important explanatory factor of trust. In a trust game, trustors send
more to those who have a higher endowment, probably under the belief that better performing
people are more trustworthy. Trustees reciprocate more toward trustors who are richer when their
money is determined by their effort. There is also evidence that trustees reciprocate more when they
observe the history of decisions, and particularly trustor accumulated profits from past actions.
Zylbersztejn et al. employ the hidden action game in Charness and Dufwenberg (2006) in two
different locations, France and Japan. In both settings, observers are asked to predict the behavior
of trustees in the hidden action game, after watching a mugshot picture or a muted video of the
trustees, making a non-strategic statement independent of the hidden action game, or a loaded
video in which the trustee made a strategic pre-play statement in front of the trustors. Their results
suggest that observers account for morphological traits of the trustees and this bias persists across
cultures. They also show that cultural distance is not per se helpful or detrimental for predicting
trustworthiness. Rather, it affects ways in which people exploit observable information in social
interactions. Finally, Qiang et al. find that social class may affect trust, but they also show that
a social class-specific perception of control may be a mediating psychological mechanism in the
association between social class and trust beliefs. Specifically, members of the upper social class are
inclined to perceive high control over their outcomes, and they have a strong trust in daily life,
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while members of the lower social class are more likely to feel a
low sense of control, and in turn, low social trust. Focusing on
another individual driver of cooperative behavior and trust, in a
lab-in-the-field experiment with prison inmates, Balafoutas et al.
investigate whether there is a connection between psychopathy
and pro-sociality. They find that psychopathy correlates with
anti-social behavior in its various forms, like weaker reciprocity
to trust (trustworthiness), lower cooperation, lower benevolence,
and more bribing.

DISHONESTY AND OPPORTUNISTIC

BEHAVIOR

In order to improve our understanding of the determinants
of cheating behavior and expectations about it, the following
contributions address the role of the emotional state, gender and
the environment in the emergence of dishonest behavior.

Medai and Noussair induce emotional states to participants
by asking them to watch a video prior to rolling a die. The
authors consider two different treatments, depending on whether
or not the video induces a positive emotional state (Happiness) or
does not have any effect on emotional state (Neutral). The main
result of their paper is that the level of dishonesty (opportunistic
misreporting of the die rolling task) is lower in the Happiness
treatment, compared with the Neutral treatment. They further
argue that there are no differences in lying behavior when looking
at the behavior of men and women. A further examination of
gender differences in lying behavior is pursued by Muñoz García
et al.. In their article, they employ a modified die-under-the-cup
task, in which the experimenter can observe the real distribution
of the rolls. They find gender differences in cheating behavior
in that women are satisfied with lower earnings than men. The
frequency of radically dishonest subjects (those who did not even
roll the die) is larger among men, while the proportion of “lucky
honest” (rolling, but misreporting) is larger among women.
Gender differences are also reported byMonzani et al., who study
the drivers of anti-social behavior among entrepreneurs. Their
results revealed that displaying authentic leadership reduced the
likelihood of entrepreneurs (vs. managers) and men (vs. women)

of engaging in antisocial behaviors such as lying to harm one’s
competition or seeking an unfair advantage by cheating.

Pascual-Ezama et al. find that different types of cheaters
exhibit different abilities to detect unethical behavior. In their
online experiment, participants are shown videos from Golder
Balls, one of the most popular TV shows in the UK and they
are asked to predict whether or not contestants will be dishonest.
Their participants do not beat randomness in detecting dishonest
behavior, but some types of cheaters are better at detecting
honesty than others. The authors also highlight the importance of
(non-)verbal cues and information to detect unethical behavior,
and provide evidence of a “preconceived honesty bias” (i.e.,
people tend to think that honesty prevails). Chapkovski et al. in a
sequential version of the die-rolling task, find that the likelihood
to cheat increases in a “collaborative” setting, in comparison
with an individual one. As the game is repeated across 45
rounds, participants become more dishonest over time in the

collaborative treatment, whereas there is no such trend in the
individual condition.

In a tax-evasion experiment, Du et al. randomly assigned a
gross income to be declared to a central tax authority. One of
the subjects in the group is randomly selected in each round
to be audited. If the subject has misreported his/her income,
then she will need to pay a fine. A whistleblowing mechanism is
shown to be effective in both curbing tax evasion and improving
the precision of tax auditing. In addition, the authors find
no evidence of spillover effects of whistleblowing on ingroup
cooperation in the subsequent generalized gift exchange game.

Finally, in a theoretical contribution, Spiegelman addresses
academic dishonesty in the presence of open data practices. A
signaling model is presented to show that both high- and low-
quality results may be published in both open and closed data
regimes, but open data is favored by high-quality results. A
measure of “science welfare” is proposed, to show that open data
will always improve the aggregate state of knowledge.
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The present study examines whether collaborative situations make individuals more 
dishonest in face-to-face settings. It also considers how this dishonesty unfolds over time. 
To address these questions, we employed a sequential dyadic die-rolling task in which 
two participants in a pair sitting face-to-face received a payoff only if both reported the 
same outcome when each one rolled their die. In each trial, one participant (role A) rolled 
a die first and reported the outcome. Then, the second participant (role B) was informed 
of A’s reported number, rolled a die as well, and reported the outcome. If their reported 
outcomes were identical, both of them received a reward. We also included an individual 
condition in which an individual subject rolled a die twice and received a reward if he/she 
reported the same die-roll outcome. We found that B lied significantly more than participants 
in the individual condition, whereas A lied as much as participants in the individual 
condition. Furthermore, when collaborating, more and more participants (both A and B) 
became dishonest as the game progressed, whereas there was no such trend among 
participants in the individual condition. These findings provide evidence indicating that 
collaborative settings increase dishonesty and that this effect becomes more evident as 
the collaboration progress.

Keywords: collaborative settings, dishonesty, die-rolling task, cooperation, deception

INTRODUCTION

Cooperation is essential to humans because it allows them to perform tasks more effectively 
and to develop trust (Kramer, 1999; Rempel et al., 2001). It also helps them to build relationships 
with one another (Bazerman et  al., 2000; Kameda et  al., 2005). For these reasons, individuals 
tend to prefer cooperation over working alone (Rand, 2017). However, in some situations, 
cooperation can involve violating certain moral rules. For example, corruption typically arises 
when people work together to obtain profits illegally (Gross et  al., 2018). In a moral dilemma 
like this, will individuals be  more inclined to cooperate and break moral rules or not to 
cooperate and obey them (e.g., honesty)?

Weisel and Shalvi (2015) were the first to examine the dishonesty of individuals in 
collaborative situations. They conducted an experiment involving sequential dyadic die-rolling, 
in which two participants were paid according to whether they reported the same number 
after rolling dice sequentially. Since the rolls were private, participants could misreport 
their actual outcomes. They found that the proportion of reported doubles was significantly 
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higher than was to be  expected if the participants had been 
honest. It was also higher than the number of doubles reported 
when individuals rolled and reported alone. These findings 
suggest that individuals are more dishonest in collaborative 
situations than they are in individual situations. Wouda and 
his colleagues replicated the experiments of Weisel and Shalvi 
(2015) and verified their findings (Wouda et  al., 2017). 
Researchers argued that collaborative situations provide 
individuals with a good reason to justify their immoral 
behavior, leaving them more likely to be  dishonest (Weisel 
and Shalvi, 2015; Soraperra et  al., 2017).

Although the above findings suggest that collaborative 
situations increase dishonesty, it is worth noting that they 
ignored the fact that collaboration also typically involves increased 
observability and accountability. As such, reputational concerns 
may limit people’s willingness to break moral rules (Weisel 
and Shalvi, 2015). Weisel and Shalvi (2015), for example, asked 
their participants to sit in separate cubicles. The participants 
never met each other during the experiment, so the findings 
may be  limited to such cases, where reputation plays a minor 
role. Therefore, it remains unknown whether individuals are 
as dishonest in face-to-face collaborative situations where they 
have concerns about their reputation. One primary aim of the 
current study is to address this issue.

Furthermore, while previous studies have demonstrated 
that individuals are more dishonest when collaborating with 
others, it is still unclear how this dishonesty unfolds over 
time. The previous evidence suggests that individuals are 
more likely to cooperate in multiple interactions because 
they may develop trust with each other over time (Levine 
and Schweitzer, 2015). In this case, it is expected that 
individuals will be  more likely to become more dishonest 
as they collaborate over time. The previous research also 
suggests that individuals are likely to commit minor acts of 
unethical behavior but not major acts of unethical behavior 
because they can easily justify these minor acts. Furthermore, 
over time, individuals become more likely to engage in major 
forms of unethical behavior as it becomes easier for them 
to justify their conduct (Welsh et  al., 2015). In this case, it 
is also expected that individuals will become more dishonest 
over time as they find it easier to justify their immoral 
behavior. The second aim of this study is to test whether 
individuals become more likely to collaborate through 
dishonesty. This will help us to gain a greater understanding 
of how dishonesty develops in collaborative situations and 
suggest ways of reducing it.

To address both of these research aims, the present study 
used a modified sequential dyadic die-rolling paradigm created 
by Weisel and Shalvi (2015). To increase observability and 
accountability, we  asked participants to sit across from one 
another at a table. Also, a hidden camera was used to record 
the outcome of each die roll so that we could identify whether 
or not a participant lied in a specific trial by comparing the 
real outcome of each die roll with the outcome of a 
participant reported.

Based on the previous findings that have shown that 
collaboration can make it more likely that people will behave 

unethically (Weisel and Shalvi, 2015), we  expected that 
participants would lie more when operating collaboratively 
than when operating alone. Moreover, since it becomes easier 
for participants to justify their immoral behavior over time 
(Welsh et  al., 2015), and because the two participants would 
be able to develop trust with each other as the game progressed 
(Levine and Schweitzer, 2015), we  expected that more 
participants would exhibit dishonest behavior over time as 
they collaborated more.

MATERIALS AND METHODS

Participants
We conducted a prior power analysis using G*Power version 
3.1.9.2. The parameters used in this calculation were alpha = 0.05 
and power = 0.8. The effect size was derived from the previous 
study conducted by Weisel and Shalvi (2015). The analysis 
indicated that 53 participants would be  needed for the 
collaborative condition and 27 participants would be  needed 
for the individual condition. This would provide enough data 
to test the difference between them. Thus, 88 students who 
were not psychology majors were recruited from Hangzhou 
Normal University. Participants were paired with another person 
of the same gender with whom they were unacquainted. 
Participants were then randomly assigned to either the 
collaborative condition or the individual condition. One 
participant in the individual condition was excluded because 
the camera was broken and could not record data completely. 
This left a final sample of 30 dyads (three male dyads, 
M  =  20.2  years; SD  =  2.02) in the collaborative condition and 
27 participants (one male, M  =  19.74  years; SD  =  1.58) in 
the individual condition. Written informed consent was obtained 
from each participant in accordance with the Declaration of 
Helsinki. The study was approved by the Ethics Committee 
of the Center for Cognition and Brain Disorder at Hangzhou 
Normal University.

Experimental Procedure
A pair of participants came into the laboratory and were 
randomly assigned to the collaborative condition or the individual 
condition. Participants in the collaborative condition were then 
randomly assigned to role A (A) or role B (B). In the individual 
condition, the same person acted in both roles. In both 
conditions, the pair of participants were sat across from each 
other and each had a computer screen and a device for rolling 
a die (Figure  1A).

Participants were told to play the dice-rolling game. While 
the experiment was going on, the participants were not allowed 
to talk to each other. In the collaborative condition, A rolled 
first and reported the outcome by typing a number on the 
computer. B was then informed of A’s outcome. Finally, B 
rolled and reported their outcome in turn. If their reported 
outcomes were identical, they both received a reward 
(see  Figure  2A). The amount paid was the equivalent in 
RMB to the number reported on the dice. For example, if 
both A and B reported a roll of two, they would each 
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earn ¥0.2; if both A and B reported six, they would each 
earn ¥0.6. In contrast to the previous studies, the participants 
were given an electronic rolling device so they could roll 
their die simply by pressing a button. They could then observe 
the die through a small window, which was only visible to 
them alone (Figure  1B). There was also an electronic light 
inside the box to allow participants to see the result of each 
roll clearly. However, unbeknownst to the participants, a mini 
camera was hidden at the top of the box to record the 
outcome of each roll (Figure  1C). This allowed us to know 
whether a participant had misreported their result in each trial.

The experimental procedure for participants in the 
individual condition (Figure  2B) was identical to that in 
the collaborative condition, except that the participants were 
told to play the game on their own. Specifically, participants 
were told to roll the die twice in each trial and were told 
that if the same number was reported twice, they would 
receive a reward.

A B C

FIGURE 1 | Experimental environment and materials. (A) The experimental environment. (B) The appearance of the automatic rolling dice device. (C) The internal 
structure of the automatic rolling dice device.

A

B

FIGURE 2 | Experimental procedure. (A) The procedure in the collaborative condition. (B) The procedure in the individual condition.

FIGURE 3 | The percentage of reported doubles and the percentage of 
reports that were lies in both conditions. *p < 0.05.

8

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Du et al. Collaborative Settings Increase Dishonesty

Frontiers in Psychology | www.frontiersin.org 4 May 2021 | Volume 12 | Article 650032

There were 45 trials of dice rolling in total. The participants 
received a break after every 15 trials. The entire experiment 
lasted about 30  min. Before the experiment formally 
began,  the participants were allowed to three practice trials. 
Each participant was also paid ¥15 for showing up to 
the experiment.

RESULTS

Frequency of Lying
On average, participants in the collaborative condition reported 
21 doubles (46.67%), and participants in the individual 
condition reported 15.18 doubles (33.74%). We also calculated 
the number of doubles participants reported by lying. As 
shown in Figure  3, the participants in the collaborative 
condition lied about 14.23 doubles (31.63%) on average, 
which was significantly more than the participants in the 
individual condition, who lied about 6.88 doubles (15.28%; 
Mann–Whitney U test: Ulying  =  276.50, p  =  0.027, and effect 
size r  =  0.317).

We also examined whether both A and B lied more in the 
collaborative condition than the participants in the individual 
condition. Results showed that B lied 14.23 times (SD = 15.53) 
in the collaborative condition. This means that they lied 
significantly more frequently than the participants did in the 
individual condition when playing role B (M = 7.67; SD = 13.88), 
U  =  281.50, p  =  0.034, and r  =  0.305. In the collaborative 
condition, A lied 10.1 times (SD  =  15.75), but there was no 
significant difference in the frequency at which A lied in the 
collaborative condition compared with the A in the individual 
condition (M  =  6.59; SD  =  13.72), U  =  345.50, p  =  0.257, 
and r  =  0.112 (see Figure  4). The reports for the first and 
second dice rolls in the individual condition were labeled as 
role A and role B in the figures.

The Number of People Who Lied
We also calculated the number of people who lied in each 
condition. In the collaborative condition, 12 people playing 
as A (40%) lied, and 18 people playing as B (60%) lied. In 
the individual condition, there were seven participants (25.93%) 
who lied about their first roll and 9 (33.33%) who lied about 
their second roll (Figure  5). Cross-Tabs analysis showed that, 
when playing as B, more participants lied when collaborating 
than when operating individually (χ2(1)  =  4.05, p  =  0.044, 
and effect size ⱷ  =  0.267). However, there was no significant 
difference between the number of participants who lied when 
playing as A in the collaborative condition compared to those 
who lied on their first roll in the individual condition 
(χ2(1)  =  1.267, p  =  0.260, and ⱷ  =  0.149).

Were Participants More Likely to Lie as the 
Game Progressed?
To investigate whether participants lied more as the game 
progressed, Pearson correlation analysis was used to analyze 
the correlation between the 45 trials and the number of 
participants (A and B) who lied in each trial. The results 
showed that the number of participants who lied increased 
in the collaborative condition for both A and B (rA  =  0.392, 
p  =  0.008; rB  =  0.655, p  <  0.001). By contrast, there were no 
significant correlations in the individual condition (rA  =  0.165, 
p  =  0.286; rB  =  0.109, p  =  0.477; see Figure  6).

DISCUSSION

The present study examined whether people are more dishonest 
in collaborative settings where there are concerns about 
reputation. It also examined how people’s dishonesty unfolds 
as they continue to collaborate. The results showed that 
participants told more lies in a collaborative setting than an 

FIGURE 4 | The mean number of lies for different roles in the two conditions. Error bars are ±1 SE; mean and SD are at the bottom of each bar; significance 
indicators: *p < 0.05.
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individual setting, even though they had more reason to 
be concerned about their reputation in the collaborative setting. 
Results also showed that more participants become dishonest 
as they continued to collaborate.

Our results are consistent with the previous findings that 
indicate that participants tend to lie more in collaborative 
settings than in individual settings (Weisel and Shalvi, 2015; 
Wouda et al., 2017). Our results also show that this increased 
effect exists even in a face-to-face situation where there are 

concerns about reputation, which we  introduced by asking 
participants to sit opposite each other at a table in this study. 
These findings together demonstrate that collaborative settings 
do indeed increase the likelihood of dishonest behavior. 
However, it should be  noted that the participants in our 
study did not lie as much as the participants in the study 
of Weisel and Shalvi. One possible reason for this is that 
Weisel and Shalvi (2015) overestimated the size of the effect 
because the sizes of effects tend to be  greater in pioneering 
studies that are the first to report them (Wouda et  al., 2017). 
Another possible reason is that the participants’ concerns 
about their reputation in our study discouraged their dishonest 
behavior to a certain extent (Koch and Schmidt, 2010; 
Kimbrough and Rubin, 2015; Behnk et  al., 2019).

Furthermore, our results for the collaborative condition 
showed that while B lied more than the individual participants 
on their second roll, A lied as frequently as the individual 
participants on their first roll. This finding suggests that 
collaboration only makes participants more dishonest when 
they can determine in advance whether they will be  rewarded 
for lying. One possible reason is that participants playing as 
A were able to exploit the moral wiggle room provided by 
their partners, taking advantage of their partners’ lies without 
feeling morally culpable (Gross et  al., 2018).

We also found that more and more participants (both A and 
B) lied as the game progressed. This result suggests that more 
participants become dishonest after they cooperate for longer. As 
Gachter and Falk (2002) argue, repetitive play can increase reciprocal 

FIGURE 5 | The percentage of dishonest participants in both conditions. 
*p < 0.05.

FIGURE 6 | Scatter plots of the percentage of participants who lied in each trial. *p < 0.05.
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collaboration because it is an appropriate device for re-enforcing 
contact. Therefore, A and B may learn to cooperate more as the 
task progresses, resulting in more dishonesty. Furthermore, lying 
in the collaborative condition benefits not just one participant 
but both participants, and the previous studies have revealed that 
prosocial lies promote trust (Levine and Schweitzer, 2015). Also, 
studies have shown that people who work with the same partner 
over time are more likely to take bribes from them as they come 
to trust them more (Abbink, 2004). Therefore, as participants’ 
interactions increase over time, they learn to trust each other 
more, causing them to lie more frequently when they collaborate. 
This finding has important implications for attempts to reduce 
dishonest behavior in collaborative situations. For example, Abbink 
(2004) suggests that rotating the players in two-player bribery 
games significantly reduces the amount of bribery. In socio-political 
spheres, many countries engage in regular staff rotation in public 
administration as a precautionary measure against corruption. 
This is the case with the Chinese civil service and the German 
federal government. Thus, it is reasonable to assume that it would 
be possible to reduce dishonest behavior in collaborative situations 
further by increasing staff rotation. Further research would 
be  needed to test this hypothesis.

There are several limitations to the present study. First, the 
present findings suggest that individuals are more dishonest in 
face-to-face collaborative situations than in face-to-face individual 
situations. However, it should be  noted that our findings may 
be  due to the interaction between the face-to-face setting and 
the collaborative situation. Further studies should also include 
two conditions in which participants work collaboratively or 
individually but do not see each other’s face. This would help 
to examine the effect of a possible interaction between working 
face-to-face and working in collaboration. Second, our study 
indicates that individuals may not be  as dishonest as Weisel and 
Shalvi (2015) found. This finding should be  interpreted carefully 
because the two studies were conducted in different countries, 
years apart, and with different subject pools. Third, there were 
very few male participants, which may limit the external validity 
of this study. Future studies should include more male participants 
to examine the gender effect of collaborative dishonesty.

CONCLUSION

The present study examined whether collaborative situations 
make individuals more dishonest in face-to-face settings and 

how this dishonesty unfolds over time. It found that participants 
whose decisions determine the final payoff (in other words, 
those playing as B) lied more in collaborative situations than 
in individual situations. Those participants whose decisions 
did not determine the final payoff (those playing as A) lied 
equally in collaborative and individual situations. Furthermore, 
we  found that more and more participants lied as they 
collaborated more with their partner. These findings suggest 
that in face-to-face settings, collaborative situations lead to 
more dishonesty than individual situations.
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We report an experiment that considers the impact of emotional state on honesty.

Using the die-rolling task created by Fischbacher and Föllmi-Heusi to detect the level

of dishonesty in a sample of individuals, we study the effects of induced happiness on

the incidence of self-interested lying. The experiment uses 360-degree videos to induce

emotional state. We find that people behave more honestly in a state of happiness than

they do in a neutral state.

Keywords: honesty, happiness, virtual reality, emotion induction, experiment

INTRODUCTION

Individuals differ from each other in their propensity to behave dishonestly. Indeed, the same
person may behave with more integrity on 1 day than another. What causes some people to
behave more dishonestly than others? Factors such as background, personality, decision history,
managerial philosophy, and reinforcement have all been shown to correlate with ethical behavior
in business settings (Stead et al., 1990; see Ayal and Gino, 2011, for a survey). The payoffs at stake
also exert an effect (Gneezy, 2005; Gneezy et al., 2020). But do emotional states also have an impact
on honesty? If so, an organization might be able to use an insight in this regard to reduce unethical
behavior by creating an environment conducive to particular emotional states. Since emotional
states are malleable, interventions to do so may be feasible and cost-effective. The relationship
between emotional state and honesty is the focus of the study reported here.

We report an experiment designed to explore the specific relationship between a positive
emotional state and honesty. Our research question is whether individuals in a positive
emotional state are more honest than those in a control treatment. To measure honesty,
we utilize the die-rolling task created by Fischbacher and Föllmi-Heusi (2013). The task
involves asking an individual to roll a die privately and then to report what was rolled. The
individual receives a monetary payment based on the number that she reports. A player
can typically earn more money if she makes a false report, and her actual roll can never be
verified. Dishonest behavior can only be observed at the level of a sample, and not at the
level of the individual1. In their original experiment, Fischbacher and Föllmi-Heusi (2013)
found that individuals lie on average, but not to the maximum extent possible. Typically, a sample
of individuals exploits on average ¼ of the potential monetary gains from lying (Abeler et al., 2019).

1As an alternative task, one could also employ the version of the dice-rolling task used by Pascual-Ezama et al. (2020). In

their version, participants roll a die electronically on a website provided by the experimenter and are asked to enter the result

on their computer. The result of the roll is recorded so that the experimenter can know if a roll actually took place, and

can compare the result to the participant’s report. This would allow the experimenter to identify different types of dishonest

behavior: misreporting the roll, not rolling the die at all, and rolling multiple times until a favorable result is achieved.
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The die-rolling task has become standard in experimental
economics to measure honesty, and follow up studies confirm
the existence of substantial, though less than ubiquitous,
dishonesty. Abeler et al. (2019) have reviewed 90 studies using the
Fischbacher and Föllmi-Heusi paradigm to identify the correlates
of truth-telling. Among the patterns that they report, they find
that women behave more honestly than men on average, and
that among student participants, field of study has no effect
on honesty. Rosenbaum et al. (2014), in an earlier survey of
63 experiments on ethical behavior, similarly report that there
is evidence that women behave more ethically than men on
average, and that the results on whether economics and business
students differ from others are mixed. These findings are relevant
to our work in that we test for and find no difference between
the genders or between business/economics majors and those
enrolled in other programs of study. None of the studies that
Rosenbaum et al. (2014) or Abeler et al. (2019) reviewed studied
the causal relationship between honesty and emotional state.

There has been some previous work on the connection
between other emotions and unethical behavior. Motro et al.
(2018) find that anger increases, while guilt reduces, deceptive
behavior. Klygte et al. (2013) also report that anger leads to less
ethical, while fear induces more ethical, decisions. Lim et al.
(2015) find that subliminal priming with disgusted faces makes
individuals slightly more honest in a mind-game die-rolling task
(Jiang, 2013),2 which is closely related to the task we employ.
Kugler et al. (2021) find no relationship between disgust and
honesty in three different tasks. Brain imaging studies have
revealed a network of brain regions that exhibit greater activation
when individuals are being deceptive, suggesting that lying is
more demanding of the brain than honesty (see e.g., Greene
and Paxton, 2009). We are unaware of any research studying the
causal impact of happiness on ethical behavior.

The experiment reported in this paper has two treatments:
one in which a positive emotional state, which we will refer to
as Happiness,3 is induced, and one control treatment, which we
call Neutral. As a means of emotion induction, we employ a
novel method. We conduct the experiment using Oculus Rift
virtual reality headsets, which participants use to view a 360-
degree video that induces happiness or one that does not have an
effect on emotional state.4 After subjects watch the video, they are
sent into another room where they are read a set of instructions

2In the mind game task studied by Jiang (2013), individuals are told to role a die

“in their minds,” that is, to imagine a die roll that does not actually physically take

place, and then to report the outcome of the roll.
3We recognize that “Happiness” is a broad term, with a variety of uses and

meanings in the scientific literature. We use the term here to describe our

treatment condition as a concise term to describe the positive emotional state

that is induced by our video. We recognize that positive emotional state is only

one component of subjective well-being. For example, Seligman (2011, 2018)

considers positive emotional state as one of the five dimensions in his well-known

PERMAmodel of well-being. Our pretest results show that individuals do describe

themselves as “happier” after viewing the video than they were before viewing it.
4There is a long tradition of using videos to induce emotional state. Using

360 videos shown in virtual reality, in our view, constitutes a more intensive

implementation of this established method. See Kugler et al. (2020) for an example

of the use of virtual reality to induce emotional state for participants in a trust

game.

that describe how they are to roll the die, and are informed that
the die roll would be completely private. They are then sent out
of the room one at a time to roll the die privately out of the view
of any other person, and to report their roll to an experimenter in
another room.

We find that the Happiness treatment results in lower levels
of dishonesty than the Neutral treatment. The effect is significant
at conventional or borderline levels, depending on the statistical
analysis that is employed. We observe no significant difference
in lying between women and men. Section Experimental Design
describes the experiment and section Results reports the results.
We offer some concluding remarks in section Conclusion.

EXPERIMENTAL DESIGN

Procedures Common to All Treatments
This experiment is an individual decision-making task, with
subjects acting completely independently of each other. The
study was conducted with 106 University of Arizona students
between November 2017 and May 2018, with 53 participants
assigned to each of two treatments. Between three and six subjects
participated in each session. All sessions were conducted at
the Economic Science Laboratory at the University of Arizona,
located in Tucson, Arizona, USA. There were no other tasks
conducted in the session, either before or after those described
here. The subjects were recruited from the laboratory’s subject
pool and were all undergraduates from a variety of programs at
the university. Of the 106 total subjects, 48 were male and 58 were
female. Sixty-five were studying economics or business and the
remaining 41 were pursuing other studies.

At the beginning of a session, subjects reported to Room A,
one of the rooms in the Economic Science Laboratory facility.
The experiment began with individuals watching a video using
an Oculus Rift virtual reality headset in Room A for ∼5–6min.
These videos were played using a program called Virtual Desktop
and induced either a state of Happiness or one of Neutrality.
The videos are filmed from a perspective of someone inside the
video and displayed in 360 degrees. This means that the subject
sees the video no matter in which direction she is looking and
feels like an active participant in the video. The experience is
highly immersive.

After the video, subjects were led to Room B, another room in
the laboratory facility adjacent to roomA, where an experimenter
read the instructions for the die-rolling task. The subjects also
had a written copy of the instructions they could use to follow
along [a copy of the instructions can be found in the Appendix
(Supplementary Material)]. These instructions were very short
so that the effect of the induced emotion did not have time to
dissipate. They explained to participants how they were to roll
a six-sided die and report their roll to the experimenter. The
instructions also explained that the subject would be the only one
to observe the die roll. They also indicated how subjects would be
paid. In addition to a $2 fee paid to all participants for viewing
a video, a subject was given $2 times the number of the die roll
that she reported. Therefore, in addition to the $2 payment for
watching the video, subjects received $2 if they claimed that they
rolled a 1, $4 if they reported a 2, $6 if they indicated a 3, and
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so on. The higher the reported roll, the higher the payoff that the
subject received. Since the roll was entirely private, with no other
participant or experimenter ever knowing the true result of an
individual roll, subjects had a material incentive to lie.

While it was impossible to know which individual subjects
were lying, collecting many observations of data reveals the
average level of dishonesty in a group. In any group, if all subjects
are honest, the result would be an approximately uniform
distribution of the frequency of reports of each number on the
die.With a six-sided die, each number shouldmake up∼16.667%
of the total number of observations. Lying causes the distribution
of frequencies to shift, and if the lying is self-interested, it
would shift toward higher numbers. The average report, and the
percentage of individuals submitting the highest-paying report,
can be interpreted as measures of the extent of self-interested
lying among participants in a given treatment.

Once the instructions were read, subjects were sent out of
room B, one-by-one, to roll their die. The die roll was completely
private, with no experimenters or other participants witnessing
the roll. The subjects were instructed that they could go anywhere
in the building to perform the task, and that they should make
sure to roll the die privately. They then returned to either Room
A or another available, empty room (depending on the session)
where an experimenter was present. The subject reported the
roll to the experimenter with the room door closed and was
paid accordingly. They were then asked to immediately leave the
building. Each subject was sent out of room B to roll the die
only after the previous participant had completed reporting her
roll in the other room and had left the area. These procedures
ensured that no other participants were within view or earshot
when a report was made, and that subjects could not discuss their
reports with each other before submitting them. In addition to
the number rolled on the die, subjects were asked about their
major (program of study) after they reported their roll. The
experimenter also recorded their gender.

Treatments
Subjects were shown one of two 360-degree videos in virtual
reality, depending on the treatment. The experimental design
had a between-subject structure, in that each subject was only
shown one video and performed the die-rolling task only once.
No subject participated in the experiment more than once.
Of the male participants, 25 were in the Neutral treatment
and 23 were in the Happiness condition. Twenty-eight females
were in the Neutral, and 30 took part in the Happiness,
treatment respectively.

Neutral

the video for the control treatment was a simple video of a tulip
field on a sunny day. The video is taken from the perspective of an
individual sitting in the field. There was no music, but there were
soft noises, such as birds chirping and distant chatter. The video
lasted for∼5min and subjects were shown the video once before
proceeding with the rest of the experiment. The video can be
found at https://www.youtube.com/watch?v=SmhuzTzUKQY.

Happiness

The video inducing a state of happiness was a video shown from
the point of view of surfers in a tropical beach setting. Viewers
would get a first-person viewpoint of surfing on waves, paddling
out to sea, and swimming in the ocean. Accompanying the
visual component of the video, there was upbeat, positive music
playing, further promoting a pleasant experience. The video
was approximately two and a half minutes long and subjects
were shown the video twice; the video was immediately played
again once it finished playing for the first time. This video was
played twice to maintain consistency among video lengths across
treatments. This video can be viewed at https://www.youtube.
com/watch?v=MKWWhf8RAV85.

We conducted a manipulation check during several earlier
sessions, with different individuals than those who participated
in the experiment, to verify that the videos increased the
level of the targeted emotion while not increasing any others.
In the manipulation check, we asked individuals to report
the levels of five emotions: Happiness, Fear, Sadness, Anger,
and Disgust, that they were currently experiencing. We asked
these participants to indicate, on a scale of 1–7, the strength
with which they felt each emotion. They did so both before
and after viewing one the videos. The data are given in
the Table 1.

The table shows that the Neutral video did not increase the
strength of any of the emotions (other than an insignificant
increase in happiness). The Happiness video raised average
reported happiness while not increasing any of the other
emotions.6 The average level of self-reported happiness, 5.36,
was significantly greater after viewing the Happiness video
than before viewing a video (4.21). A pooled variance t-test
rejects the hypothesis that the two means are equal (t = 1.89,
p < 0.05). The Neutral video did not yield a level of self-
reported happiness significantly different from that recorded
prior to the viewing of a video (t = 0.515, p > 0.25).
Those who viewed the Happiness video reported a greater
degree of happiness afterward than those who had viewed the
Neutral video (t = 1.31, p < 0.1), though the effect is only
borderline significant. The average level of each of the other
four emotions after viewing a video is not different between the
two treatments.

5There are obviously many types of positive emotions, and among these are a

number of states that are referred to with the term “Happiness.” Sports tend to

create positive emotional states with high arousal. See Hills and Argyle (1998) for a

discussion of this point. It is quite possible that different types of positive emotional

state may exert different effects on honesty, and this is an agenda of questions that

can be addressed in follow-up research. Hills and Argyle show that participating

in sports increases positive feelings toward others and toward life, improves body

image and self-esteem, and creates feelings of achievement and excitement. Any of

these could serve as channels whereby the surfing video, which simulates a sporting

activity in virtual reality, might increase or decrease honest behavior. Nevertheless,

Hills and Argyle found no correlation between participation in sport and scores on

a social conformity index that they interpret as a “lie scale”.
6The Happiness video lowered the average level of sadness (t = 2.46, p < 0.05) and

fear (t = 2.77, p < 0.01) significantly, but did not significantly affect the average

level of disgust or anger. The Neutral video reduced the levels of sadness (t = 3.19,

p < 0.01), fear (t = 2.47, p < 0.05), and anger (t = 3.23, p < 0.01) significantly.
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TABLE 1 | Manipulation check: average self-reported emotional states on a scale of 1–7, before and after viewing the videos.

Average self-reported emotion

Emotion condition Disgust Sadness Happiness Fear Anger

Before video (n = 47) 1.33 2.14 4.21 2.32 2.01

After Neutral video (n = 22) 1.15 1.33 4.55 1.4 1.14

After Happiness video (n = 25) 1.21 1.14 5.36 1.46 1.55

Hypothesis
Before conducting the experiment, we formulated the following
hypothesis regarding our treatment differences. Since there are
no prior results, to our knowledge, to guide our a priori beliefs,
we have no basis to hypothesize a sign for a treatment effect.
Thus, our hypothesis is a two-sided claim that there would be no
treatment effect.

Hypothesis: People behave equally honestly in the Happiness and

Neutral treatments. The average reports, as well as the percentage

of individuals reporting a roll of 6, are not different between the

two treatments.

For a two-sided t-test of the hypothesis that there is no difference
in average report between treatments, our sample size yields a
power of 73% to detect a medium sized treatment effect of 0.5
standard deviations at a significance level of 0.05. In terms of
the proportion of individuals claiming a roll of 6, our sample
size yields a power of 60% of detecting a difference between
treatments at a significance level of 0.05, if the truemeans are 0.17
and 0.35 in the two treatments. Although the experiment was not
designed specifically to do so, in our analysis of the data, reported
in section Results, we also consider whether there are differences
in the level of honesty between women and men, and between
economics/business majors and those pursuing other programs
of study.

RESULTS

Summary of Data
The distribution of reported dice rolls in each treatment can be
seen in Figure 1. In the figure, the vertical axis represents the
number of individuals who reported a particular roll, while the
horizontal axis indicates the roll reported.

In the Neutral treatment, the average report was 4.83 (std.
dev = 1.369), significantly greater than the average under honest
reporting of 3.5 (t = 7.07, p < 0.001). There was also a greater
than random incidence of the reporting of 5 or 6. Thirty-eight
of the 53 subjects reported rolling either a 5 or a 6. If people
had been honest, we would expect 17.67 out of 53, one-third of,
subjects to report either a 5 or a 6. We reject the hypothesis that
the proportion reporting 5 or 6 is equal to 1/3, using a binomial
test (z = 5.92, p < 0.001). On the other hand, if all participants
were selfish and willing to be as dishonest as needed to maximize
their monetary payment, all players would report a six. This is
also clearly not observed, with only a minority of participants

FIGURE 1 | Reported rolls, both treatments.

reporting a 6. Gender differences are small and insignificant, with
40% of men and 42.8% of women reporting a 6, and the average
reports being 4.89 and 4.76 for women and men, respectively.

In the Happiness treatment, the average reported roll was 4.58
(std. dev = 1.20), 0.25 lower than in the Neutral treatment. This
is also significantly different from the average under honesty of
3.5 (t = 6.55, p < 0.01). Figure 1 shows that 32 of 53 subjects
reported a 5 or a 6, significantly greater than under honest
reporting (z = 4.17, p < 0.01). However, only 12 subjects in
the Happiness treatment reported rolling a 6 (22.6%). In the
Happiness treatment, 20% of women and 26.6% of men claimed a
six, and the average report was 4.5 and 4.69 for women and men,
respectively. The difference in the average report between the two
treatments is therefore 0.39 for women and 0.06 for men. There
is a 18.9% point difference between treatments in the incidence of
claiming a roll of 6, with almost twice as many claims of 6 in the
Neutral treatment. Because women make slightly lower average
reports than men under the Happiness treatment, while making
slightly higher reports thanmen underNeutral, there is no overall
gender effect.

Formal Comparison Between Treatments
We conducted a number of formal statistical tests to compare
the average report, the incidence of extreme lying, and the
distribution of reports, between the two treatments. A t-test
comparing the difference in means between the Neutral and
Happiness treatments results in a t-statistic of 2.16, significant
at p < 0.05 (two-tailed test). The Neutral treatment generates a
higher average report than the Happiness condition.
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TABLE 2 | Determinants of claiming a six and of overall roll claimed.

Prob. claim 6 (Probit) (1) Prob. claim 6 (Logit) (2) Claim (OLS) (3) Claim (OLS) women only (4) Claim (OLS) men only (5)

Constant −0.354 (0.349) −0.513 (0.577) 5.144*** (0.346) 5.352*** (0.401) 4.741*** (0.416)

Happiness −0.549* (0.360) −0.916* (0.607) −0.458* (0.346) −0.480* (0.336) −0.015 (0.403)

Gender 0.032 (0.351) 0.005 (0.567) −0.173 (0.358)

Major 0.096 (0.297) 0.161 (0.497) −0.293 (0.285) −0.587* (0.381) −0.047 (0.432)

Gender × Happiness 0.168 (0.523) 0.295 (0.869) 0.374 (0.508)

n 106 106 106 58 48

The dependent variable in columns (1) and (2) is a dummy variable that equals 1 if an individual reports a roll of 6, and 0 otherwise. The dependent variable in columns (3)–(5) is the die

roll an individual reports. Column (1) is a Probit specification, (2) is a Logit, and (3)–(5) are OLS specifications. Each individual is an observation. n = 106. *Means p < 0.1, ***Refers to

p < 0.01, standard errors in parentheses.

To compare the amount of extreme lying between treatments,
we conduct a binomial test of the hypothesis that the proportion
of 6s is equal in the two treatments. The test yields a p-value of
0.038. The probability of claiming 6 is significantly lower in the
Happiness than in the Neutral treatment.

Finally, we conducted a chi squared test to determine whether
there were significant differences in the distribution of reported
rolls between treatments. This test results in a statistic of 18.795.
At five degrees of freedom, this is significant at 1%. Thus, the
distribution of reports differs between the two conditions.

Regression Analysis
To evaluate the hypothesis, while controlling for influences that
might affect the comparison between treatments, we conducted
regressions with two different dependent variables. The first is a
dummy variable, which takes on a value of 1 if the participant
rolls a 6 and 0 otherwise. These regressions consider the
determinants of extreme lying. The second is the actual reported
roll, a measure of the general tendency to lie. The dummy
variable Happiness was coded as a 1 for the Happiness treatment
and 0 otherwise. To create the variable “Major,” business and
economics majors were coded as a 1 and all other majors were
coded as a 0. For the “Gender” variable, all males were coded as a
1 while all females were coded as a 0.

In Table 2, the estimates for the variable Happiness reveal an
effect of treatment that is significant at p < 0.1, and that is robust
to the specification. It confirms, albeit at a marginal significance
level, that controlling for gender and major, there is more honest
behavior in theHappiness than in theNeutral treatment. Splitting
the sample between women and men, however, reveals that the
treatment effect is specific to women. The variable Happiness is
significant in equation (4) though not in (5). In specifications
(1)–(3) in which both women and men are included, the
coefficient for Happiness is marginally significant, indicating that
there is a treatment effect for women (the base category for
gender). However, the sum of the coefficients for Happiness and
Gender∗Happiness is not significant, indicating that there is no
treatment effect for men.

The regressions also show that there is no overall effect of
gender on honesty. There is also no effect of program of study
for the sample as a whole. However, there is an effect of major if
only women are considered. Women who are studying business

or economics submit lower reported rolls than those pursuing
other majors.

CONCLUSION

We observe some evidence that people are more honest in a
state of happiness than in a state of neutrality. In the laboratory,
emotions can have an effect on the extent of ethical behavior.
We do not know, for now, how general this relationship is.
However, if the effect transfers to a workplace environment,
it would indicate that a creating a more positive workplace
environment would lead to more honest behavior on the part
of employees. Research on how to create a positive workplace
culture is well-developed. Some of these strategies include
caring for colleagues on a personal level, providing support
and compassion when others are struggling, avoiding blame,
forgiving mistakes, and emphasizing the meaning of the work
being done (Seppala and Cameron, 2015). Using such techniques
to create a positive work environment may lead to a decrease in
dishonesty in the workplace. Similarly, if schools and universities
are able to improve overall levels of positive emotion in students,
particularly when they are in the classroom, it could lead to a
reduction in academic dishonesty.7

We observed no significant difference in honesty by gender.
The conclusion that there was not a significant effect of gender
on honesty provides yet another rationale for the equal treatment
of the genders in the workplace. There is no reason to believe,
based on what we have observed in this study, that an employee
or a student of one gender would be more or less ethical than an
individual of another gender.
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According to the previous literature, only a few papers found better accuracy than a

chance to detect dishonesty, even when more information and verbal cues (VCs) improve

precision in detecting dishonesty. A new classification of dishonesty profiles has recently

been published, allowing us to study if this low success rate happens for all people or if

some people have higher predictive ability. This paper aims to examine if (dis)honest

people can detect better/worse (un)ethical behavior of others. With this in mind, we

designed one experiment using videos from one of the most popular TV shows in the UK

where contestantsmake a (dis)honesty decision upon gaining or sharing a certain amount

of money. Our participants from an online MTurk sample (N = 1,582) had to determine

under different conditions whether the contestants would act in an (dis)honest way. Three

significant results emerged from these two experiments. First, accuracy in detecting

(dis)honesty is not different than chance, but submaximizers (compared to maximizers)

and radical dishonest people (compare to non-radicals) are better at detecting honesty,

while there is no difference in detecting dishonesty. Second, more information and

VCs improve precision in detecting dishonesty, but honesty is better detected using

only non-verbal cues (NVCs). Finally, a preconceived honesty bias improves specificity

(honesty detection accuracy) and worsens sensitivity (dishonesty detection accuracy).

Keywords: dishonesty, cheating, lying, behavioral profiles, detection accuracy

INTRODUCTION

Being able to detect when someone is (dis)honest has always been a social goal. A lot of
work has been done to identify when people lie and when they tell the truth. In areas like
criminology, politics, negotiation, or even playing poker, detecting when someone is lying gives you
a competitive advantage over your opponent. It has long been evident in literature that dishonest
behavior, both lies (DePaulo et al., 1996) and deception (Weiss and Feldman, 2006), is everyday
and frequent occurrences. Therefore, detecting it without the help of technology is essential for
everybody in our day-to-day life.

The study of detecting dishonest behavior has come a long way with technology. Truth
serums, polygraphs, eye movements, facial analysis, body temperature changes, MRIs, and
many other techniques have been used to detect such unethical behavior in the past. More
recently, individual physiological responses can offer clues to see dishonest behavior according
to contactless non-invasive automatic technologies (also known as automatic deception detection
in the literature). Among the different technologies, facial expressions have become one of the
most studied features due to their high exposure (e.g., easy to record by a simple camera) and
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the relevant information of micro-expressions associated
with dishonest behavior (e.g., Ekman, 2009). To detect
dishonesty, researchers have investigated the potential of
automatic physiological approaches, such as a database of
facial microexpressions (Pfister et al., 2011) or a method
based on dynamic geometric features obtained from facial
microexpressions (Owayjan et al., 2012). These earliest
approaches demonstrated the capability of automatic systems to
detect markers associated with dishonest misconduct. During
the last decade, multimodal systems and new machine learning
technologies have improved mechanical dishonesty detection
performance. Multimodal systems exploit the complementarity
of features obtained by a combination of different modalities,
such as previously mentioned facial microexpressions, thermal
imaging (Rajoub and Zwiggelaar, 2014; Abouelenien et al., 2017),
voice (Mendels et al., 2017), and hand gestures (Maricchiolo
et al., 2012). In conjunction with available data sets and machine
learning algorithms, these multimodal approaches have boosted
the performance of automatic systems of wicked recognition
accuracy in some scenarios (Krishnamurthy et al., 2018).

However, when technology is not available, no other
mechanisms guide us other than our intuition based on our
experience to detect the behavior of the person in front of
us. Sometimes, when we directly face our opponents, we have
environmental or additional information that can help us:
something a person has done, something a person has said,
or some corporal gesture can give us information and help us
have a criterion. It is also possible to ask questions that raise
the cognitive load more in liars than in truth-tellers (Vrij et al.,
2011). The receptor may likewise become aware of the lie if
there are inconsistencies in the message, through verbal (VCs) or
non-verbal cues (NVCs), or an investigation after the statement
(Ekman, 2009; Vrij et al., 2010). However, many other times,
when we only can see the face of the opponent or listen without
interaction in the communication, we are able (or we think
we are) to detect whether they are honest or dishonest at the
time. It is with respect to this situation that we would like to
contribute. We want to provide new data on how we are able
to detect (dis)honesty when we only see faces of our opponents
or when we hear them speak without further environmental
interference. With this objective in mind, we put forward the
following hypothesis:

H1: Our ability to detect (dis)honest behavior is directly related
to the way we behave (dis)honestly.

To justify this hypothesis, we will use the existing literature about
(dis)honesty detection. There have been two marked trends in
the literature, one for and one against, about whether we can
detect unethical behavior. There are few studies where we can
observe indications that noticing the behavior of others is an
elementary, innate ability (e.g., Willis and Todorov, 2006; Fiske
et al., 2007; Miller, 2007). Nevertheless, a substantial finding in
the deception detection literature indicates that people are not
better than casually able to detect a liar (Bond and DePaulo,
2006). So, according to the literature, we should hypothesize
that general accuracy will also be no better than chance in our

research. However, in addition to analyzing general accuracy, we
also want to analyze specificity (honesty detection) and sensitivity
(dishonesty detection) since we believe that the ability to detect
dishonest people does not necessarily have to be directly related
to the ability to detect honest people. To fulfill our purpose, we
will sort the literature by answering three fundamental questions:
Who can detect dishonesty? How can dishonesty be detected?
What information is necessary for detecting dishonesty?

Regarding who can detect (dis)honesty, there is hardly any
literature analyzing whether profiles of people who are better able
to detect (dis)honesty than others exist. Moreover, there is also
no literature dealing with whether those people who are more
(dis)honest are better able to detect (dis)honesty. Are dishonest
people better at detecting dishonesty than honest people? Are
honest people better at detecting honesty than dishonest people?
Getting an answer to these questions is the first contribution
we wish to make in this research article. With respect to the
different profiles of dishonest people, we have the classification
proposed by Fischbacher and Föllmi-Heusi (2008, 2013), which
offers three types of profiles: honest, liars, and partial liars. In
addition, Shalvi et al. (2011) found that when people were allowed
to repeat a task more than once but only the first result was
valid for reporting purposes, the highest outcome was sometimes
reported (even if it was not the first one). Pascual-Ezama et al.
(2020) found some additional profiles. In addition to the liars,
they found cheater non-liars and radicals. The cheater non-liars
did not lie: they reported the result they really obtained, but
they obtained the result by repeating the task several times, thus
breaking the rules. Even when the rules were strict with respect
to doing the task only once (contrary to Shalvi et al., 2011,
who permitted the task to be repeated), participants repeated
it until they obtained the expected result. On the other hand,
radicals reported the result without running the task. They
simply reported a result and collected a reward without doing
anything. Finally, and in line with Fischbacher and Föllmi-
Heusi (2013), Pascual-Ezama et al. (2020) found non-maximizer
(partial) profiles for all liars, cheater non-liars, and radicals.
Both the strategic behavior of cheater non-liars and the drastic
behavior of radicals show two very different patterns of behavior
from that of liars. In addition, Pascual-Ezama et al.’s (2020)
classification allows us to analyze the data according to four
different classifications: first, we consider only whether people
are honest or dishonest (simple classification); second, we take
into account the different behaviors/strategies of liars, cheater
non-liars, and radicals (by nature); third, we consider whether
the participants have maximized their dishonesty (by gradient);
and finally, we analyze the data according to the eight profiles,
two of which are honesty profiles, and six are dishonesty profiles
(full classification).

With respect to how dishonesty can be detected, the literature
offers evidence for how we can better detect dishonest behavior
indirectly, unconsciously (e.g., Reinhard et al., 2013; Brinke
et al., 2014), whereas other articles deny this evidence and
find the opposite results (see Bond and DePaulo, 2006 for a
meta-analysis). Brinke et al. (2014) found some evidence for
unconscious lie detection (done without one realizing how),
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although Franz and von Luxburg (2015), in a critique of the

results of the previous study, found evidence for unconscious
lie detection but concluded that a significant difference does
not imply accurate classification. Moreover, the literature shows

that honest behavior (HB) detection is better done with indirect
predictions than direct judgments (Vrij et al., 2001; Ulatowska,
2014). It has also been observed that quick, automatic, and

subjective decisions make it possible to differentiate between
honest and dishonest people much better than premeditated,
thoughtful, and objective judgments (DePaulo et al., 2003;
Albrechtsen et al., 2009). Taking this information into account

and based on the “by nature” classification, we could assert that

liars and cheaters are more strategic. They have to think about

how they lie or cheat and what strategy they will follow and
their decision-making will be more thoughtful and meditated.
However, the behavior of radicals will be more automatic, as

they do not have to think about their strategy and have clarity
regarding what they want to report. Along the same line and

based on “by gradient” classification, non-maximizers have a
higher self-concept and are less strategic than maximizers, who
act in a more meditated manner. Maximizers set their strategy in
order to obtain the most money possible, their decision-making
being completely objective. However, those who do not maximize
due to their self-concept (Mazar et al., 2008) will make their
decision-making in an automatic and more subjective way, being
an emotional and not very meditated decision. Therefore,

H1(a): Radicals should be better than cheater non-liars at
detecting (dis)honesty.
H1(b): Submaximizers should be better than maximizers at
detecting (dis)honesty.

Finally, with respect to what information is necessary to detect
dishonesty, there is an extensive literature that analyzes the ability
to detect dishonesty in terms of the different cues available,
mainly VCs and NVCs. There are widespread beliefs about
how people behave when they act dishonesty: stereotypes about
gender, ethnicities, or races and about whether dishonest people
get nervous and act in a different way. It is also possible to discern
information about status, dominance, romantic involvement,
and relationship potential (Ambady et al., 2000). There is a
general consensus that there has been an overemphasis on NVCs
and that VCs are very relevant. One of the most contrasting
results in the literature is that the combination of NVCs
and VCs is the best way to detect dishonesty. However, the
literature is focused on detecting dishonesty but not on detecting
honesty. Our second contribution in this paper is to analyze not
only dishonesty accuracy detection but also honesty accuracy
detection. There is a consensus that VCs facilitate the detection
of dishonesty (e.g., Vrij et al., 2010) in two ways: VCs in addition
toNVCs (e.g., Ekman andO’Sullivan, 1991; Vrij et al., 2004) and a
higher amount of VCs improve accuracy in detecting dishonesty
(e.g., Anderson et al., 1999; Feeley and Young, 2000). So, we can
affirm that dishonesty is better detected with more information
and using VCs. Therefore, we hypothesize that

H2: Honesty should also be better detected using more
information and verbal cues.

To confirm these hypotheses, we conducted a pilot study with 276
participants, in which we obtained very satisfactory preliminary
data, and an experiment with more than 2,000 participants, in
which they performed two tasks. The first task consisted of the
adaptation of Pascual-Ezama et al. (2020) for the die-under-the-
cup task of Fischbacher and Föllmi-Heusi (2013). We decided to
use this task, as it is one of the most popular literatures (e.g.,
Abeler et al., 2019; Charness et al., 2019), With this task, we
managed to classify participants according to different profiles
of (dis)honesty. The second task consisted of watching a series
of TV shows for which participants had to decide whether
the contestants were honest or dishonest (other papers used
videos: Belot et al., 2012; Serra-García and Gneezy, 2021). In this
research paper, we aim to bring more evidence to the literature
on detecting dishonest behavior in two ways. On the one hand,
we want to examine if different (dis)honest people can detect
better/worse (un)ethical behavior of others. We have focused
our attention on general accuracy and sensitivity (dishonesty
detection accuracy—DDA) and specificity (honesty detection
accuracy—HDA) (Baratloo et al., 2015) to determine if different
profiles can detect better honesty or dishonesty. On the other
hand, we want to analyze if more information and different cues
improve not only dishonesty detection but also honesty. Finally,
we have detected a bias that makes us overestimate honesty and
facilitates the detection of honesty and hinders the detection
of dishonesty.

EXPERIMENT

Materials and Methods
Participants

To guarantee enough power in the analyses, we decided to
run the experiment with a significant sample of about 2,000
participants. They were finally 2,050 individuals recruited by
Amazon Mechanical Turk, who got $1.50 as a show-up fee and
the opportunity to earn a $0.50 performance-based bonus in the
first part of the experiment. Eighty-seven participants did not
complete the task appropriately (did not complete the MTurk
process with the MTurk code), so they were eliminated. Another
381 participants were not considered for the analysis, according
to the exclusion criterion of Pascual-Ezama et al. (2020)1 because
they did not follow the rules of the experiment, and therefore
we were unable to obtain sufficient information from these
participants. The final sample to analyze (dis)honesty detection
accuracy consisted of 1,582 participants: 43% were women, and
the average age was 37 (SD= 11).

Materials and Procedure

Participants ran the experiment on the MTurk platform out of
the lab, and they were paid according to their report on the

1Individuals who gave an immediate response (<5 s after receiving computerized

instructions) without using www.rollandflip.com (see the following section) were

classified as “radically dishonest” because they claimed the high money outcome

without flipping a coin or rolling a die on some other website (5 s is insufficient

time to go to an alternative website and/or initiate a coin toss or a die roll).

Individuals who gave a report that took more than 5 s and also did not go to our

website were eliminated from the final sample.
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platform. They ran the experiment using the website http://
www.behavioralexperiments.com and conducted the experiment
in two completely distinct parts. Behavioralexperiments.com is
a platform where any researcher can perform experiments. It
offers the advantage that it automatically classifies participants
according to the classification of Pascual-Ezama et al. (2020)
based on their (dis)honesty profiles.

The first part of the experiment consisted of an adaptation of
the die-under-the-cup task proposed by Fischbacher and Föllmi-
Heusi (2013), using the new paradigm proposed by Pascual-
Ezama et al. (2020). Participants were asked to roll the die in
http://www.rollandflip.com or a similar website using their cell
phone. They would only get no bonus if they got 6, following
Fischbacher and Föllmi-Heusi’s (2013) rewards system. So, using
this task, participants could choose not only to be (dis)honest,
but they could adapt it to different levels, from maximum to
minimum reward. Every participant received the same message
with simple and short instructions: “First, ensure you have a
smartphone, a tablet, or another electronic device with internet
access. You have to roll a die, and you can earn money depending
on your roll result: if you roll a 1, you will receive 0.10$. If you
roll a 2, you will receive 0.20$. If you roll a 3, you will receive
0.30$. If you roll a 4, you will receive 0.40$. If you roll a 5, you will
receive 0.50$. If you roll a 6, you will receive nothing. Take your
cell phone, go to the following website http://www.rollandflip.
com/ (or another similar site), select “roll the die” option, and roll
the die once.” The critical manipulation here was to link the real
outcome and the reported one for a given person. We had access
to the rollandflip.com database to match the rolls individually,
controlling the exact moment every participant performed the
task. Therefore, we were able to determine the precise number of
rolls and the real outcome distribution to link with the reported
one for each participant. Although not all participants in the
study chose to use the rollandflip.com website, most of them
did so, allowing us to connect their real and reported outcomes
to study honest and dishonest behavior in detail. The website
www.rollanflip.com is a website created by researchers to record
the real outcome, with the versions “flip the coin” or “roll the
die.” We were able to record the real results, IP, timestamp,
the reported results, and the time participants took to complete
the task. Therefore, we were able to link data from http://www.
rollandflip.com with http://www.behavioralexperiments.com to
classify real behavior of participants.

In the second part of the experiment, participants had to watch
five different videos extracted from the popular TV show in the
UK called “golden balls.” In the last part of this program, two
contestants have to select between two options. They have two
golden balls, one of them has the word “split,” and the other
has the word “steal.” If both contestants select split, they share
the accumulated money (this varies depending on the evolution
of each program). If one contestant selects split, and the other
one selects steal, those who select steal obtain all the economic
rewards, and the other gets nothing. But, if both contestants
choose to steal, both get nothing. This objective of the experiment
was to detect whether contestants were honest or dishonest in
two different moments. The first moment was before talking (our
participants could only see the faces of the contestants, whereas

the presenter explained the rules without VCs). In this first
moment, participants were asked to give their general opinion
on whether they considered the contestants (both) to be honest
or dishonest as a general concept. The second moment was
after talking; each contestant tried to convince the other to split
to open the golden ball with the split/steal option (NVCs +

VCs). In this second moment, after hearing the contestants say
that they would share the prize (they all do), the participants
had to decide whether the contestants were really honest, that
means, did they intend to share the prize as they had said (and
choose the ball with the word split) or, on the contrary, would
they be dishonest, and therefore, despite promising to share the
prize, would they choose the steal ball to keep all the money.
If the participants decide that a contestant is honest (honesty
prediction; HP), and the contestant is honest (HB), the honesty
detection (HDA) is considered to be correct. Otherwise, it would
be incorrect. Therefore, honesty detection will be the percentage
of times a participant detects an honest contestant divided by
the total number of contestants who behave honestly (HDA =

HP/HB). For example, since the number of dishonest contestants
is controlled at 50%, there will be five honest contestants and
five dishonest contestants. If a participant detects three of
the five honest contestants, they will have an HDA = 3/5 =

60%. Similarly, if the participants decide that a contestant is
dishonest (DP) and the contestant behaves dishonestly (DB),
the dishonesty prediction (DDA = DP/DB) is considered to
be correct. Otherwise, it would be incorrect. Participants also
had to answer questions about the two contestants, and they
were asked their gender and approximate age before the first
question to make sure they did not confuse contestant one and
contestant two. We controlled the videos in three ways: the
duration of all videos was about 1min; all participants watched
the same videos—five videos with 10 contestants; the contestants
were 50% honest and 50% dishonest2. We also controlled the
race and gender of the contestants to avoid stereotypes. We
decided not to financially incentivize this second part of the
experiment because it has not been demonstrated that an increase
in motivation due to a financial incentive can improve the ability
to detect dishonesty. However, we did consider that the pressure
to receive an economic incentive could increase anxiety and
provoke unnatural decision-making.

Results
Before presenting the results, we had to be sure to replicate
the gray-scale (dis)honesty classification of Pascual-Ezama et al.
(2020) with six different dishonesty profiles. We used these
profiles to analyze if any profile could detect (dis)honesty better
than the others. In Table 1, we can see the profiles found. We
used four different models established according to the following
classifications: simple classification—taking into account only if
people are honest or dishonest; full classification—taking into
account the eight profiles, two of which are honesty profiles, and
six are dishonesty profiles; by nature, considering the different
behaviors/strategies of liars, cheater non-liars, and radicals;

2We repeated the procedure with random selection (70% honest and 30%

dishonest contestants) with similar results.
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TABLE 1 | Classification of participants according to their reported/actual results.

MTurk

(n = 1,582) (n = 1,389)

Roll the die–obtain 5–report 5 Lucky 12.2% –

Roll the die–obtain x different than 5–report x Lucky honest Honest 36.6% 41.7%

Roll the die–obtain 6–report 6 Unlucky honest 8.8% 10%

Roll the die–obtain x different than 5–repeat until x < 5–report x Submaximizing cheater non-liars Cheater non-liars 7.8% 8.9%

Roll the die–obtain x different than 5–repeat until 5–report 5 Maximizing cheater non-liars 7.7% 8.8%

Roll the die–obtain x–report > x but < 5 Submaximizing liars Liars 3.0% 3.4%

Roll the die–obtain x different than 5–report 5 Maximizing liars 5.6% 6.4%

Do not roll the die at all–report < 5 Submaximizing radical dishonest Radical dishonest 10.3% 11.7%

Do not roll the die at all–report 5 Maximizing radical dishonest 8.0% 9.1%

*Again, gray rows show percentage results, including “Lucky” people. White rows show percentages of the total sample excluding “Lucky” people.

TABLE 2 | (Dis)honesty detection statistics.

Classification F p η
2 Power

Honesty detection accuracy

Simple F (1, 1387) = 6.544 0.011 0.005 0.725

By nature F (1, 1387) = 6.887 0.001 0.010 0.923

By gradient F (1, 1387) = 10.389 <0.001 0.022 0.999

Full F (1, 1387) = 5.458 <0.001 0.027 0.999

Dishonesty detection accuracy

Simple F (1, 1387) = 0.370 0.847 0.001 0.054

By nature F (1, 1387) = 0.272 0.762 0.001 0.093

By gradient F (1, 1387) = 0.120 0.948 0.001 0.072

Full F (1, 1387) = 0.732 0.645 0.004 0.321

and by gradient—taking into account whether the participants
maximized their dishonesty. We found all the profiles in this
experiment, thus replicating the profiles of Pascual-Ezama et al.
(2020).

Result 1: Submaximizers and Radicals Detect

Honesty Better

General accuracy was not different than chance. Participants
only guessed correctly about the behavior of the contestants 47%
of the time, taking into account its 10 predictions (p = 0.5).
No differences were found when we repeated the analyses with
the simple classification (46 and 47% for honest and dishonest,
respectively); when we analyzed by nature, we found 46, 41,
43, and 42%, for honest, liars, cheater non-liars, and radicals,
respectively, and by the gradient, the results were 46, 47, and
47%, for honest, submaximizers, and maximizers, respectively.
Similar results were found for the full classification. Therefore,
and as we might expect according to the literature, the overall
predictive ability was absent. We had similar results when we
analyzed sensitivity (dishonesty detection) as shown in Table 2.

However, when we analyzed specificity (honesty detection),
clear differences appeared in the different classifications (see
ANOVA in Table 2). In the simple classification (t-test), we
can see how dishonest people were better at detecting honesty

than honest people (64 vs. 60%; p = 0.01). By nature, we can
observe how radicals were better at detecting honesty than honest
people (71 vs. 61%; p < 0.001), liars (71 vs. 59%; p < 0.001),
and cheater non-liars (71 vs. 62%; p = 0.013). There were no
differences among the rest of the groups. So, this result partially
confirms our first hypothesis. Radicals are not better at detecting
dishonesty than the rest, but they detect honesty better than any
other profile. When we analyzed the data by gradient, we found
that submaximizer dishonest people were better at detecting
honesty than maximizers (68 vs. 62%; p = 0.022) and honest
people (68 vs. 61%; p < 0.001). This result confirms our second
hypothesis. Submaximizers also detected honesty better than any
other profile.

Result 2: Additional Information Is Not Always Better

Using the single classification, we ran a 2 × 2 ANOVA with
level of information (low with NVCs and high with NVCs +

VCs) and honesty (honest and dishonest people), and we had two
dependent variables: HDA andDDA. InHDA, we found themain
effects on level of information and significant interaction but no
effects on honesty (see Table 3 for statistics). In DDA, we found
the main effects on level of information, but no effects on honesty
or interaction. There were significant differences between NVCs
and VCs both for dishonest and honest people (both p < 0.001),
both in HDA and DDA. In HDA, the accuracy of honest people
is 61% with NVC and 57% with VC (p < 0.001), a similar
result to dishonest people (65% NVC vs. 56% VC; p < 0.001).
Opposite results were found when we analyzed DDA both for
honest people (27% NVC vs. 42% VC; p < 0.001) and dishonest
people (25% NVC vs. 42% VC; p < 0.001). When we repeated
the analyses using the “by gradient” classification with a 2 ×

3 ANOVA with level of information (low with NVCs and high
with NVCs + VCs) and honesty (honest, submaximizers, and
maximizers), we found similar results. A similar situation arose
when we repeated the analyses using the “by nature” classification
with a 2 × 4 ANOVA with level of information (low with NVCs
and high with NVCs + VCs) and honesty (honest, liars, cheater
non-liars, and radicals) (see Tables 3, 4). Therefore, our second
hypothesis should be rejected. Honesty is better detected with
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TABLE 3 | Information use statistics.

F P η
2 Power

HONESTY DETECTION ACCURACY

Simple classification

Level of information F (1, 1387) = 63.74 <0.001 0.044 0.999

Honesty F (1, 1387) = 1.739 0.188 0.001 0.261

Interaction F (1, 1387) = 8.47 0.004 0.006 0.829

By gradient classification

Level of information F (1, 1387) = 70.76 <0.001 0.049 0.999

Honesty F (1, 1387) = 5.008 0.007 0.007 0.815

Interaction F (1, 1387) = 4.608 0.010 0.007 0.780

By nature classification

Level of information F (1, 1387) = 57.413 <0.001 0.004 0.999

Honesty F (1, 1387) = 3.905 0.009 0.008 0.829

Interaction F (1, 1387) = 10.706 <0.001 0.023 0.999

DISHONESTY DETECTION ACCURACY

Simple classification

Level of information F (1, 1387) = 509.892 <0.001 0.269 0.999

Honesty F (1, 1387) = 1.624 0.203 0.001 0.247

Interaction F (1, 1387) = 2.745 0.098 0.002 0.381

By gradient classification

Level of information F (1, 1387) = 471.874 <0.001 0.254 0.999

Honesty F (1, 1387) = 1.488 0.226 0.002 0.319

Interaction F (1, 1387) = 1.504 0.223 0.002 0.322

By nature classification

Level of information [F (1, 1387) = 386.796 <0.001 0.218 0.999

Honesty F (1, 1387) = 1.082 0.355 0.022 0.295

Interaction F (1, 1387) = 3.030 0.028 0.007 0.715

low levels of information (NVC), whereas dishonesty is better
detected with high information levels (NVC+ VC).

Result 3: A “Preconceived Honesty Bias” Is Detected

Specificity (honesty detection) was better than chance both for
honest people (58%; p < 0.001) and dishonest people (60%;
p < 0.001), with no difference between submaximizers and
maximizers or among liars, cheater non-liars, and radicals. On
the other hand, sensitivity (dishonesty detection) was abnormally
low again both for honest people (34%; p < 0.001) and
dishonest people (34%; p < 0.001) with no difference between
submaximizers and maximizers or among liars, cheater non-
liars, and radicals. When we try to detect the behavior of others
(dis)honest, we tend to think that honesty prevails, which leads
us to have good accuracy in detecting honesty, thinking people
are honest. However, we also think that dishonest people are
honest, and this leads us to have an extremely poor success rate,
much lower than random chance because of a “preconceived
honesty bias.”

More evidence to support the “preconceived honesty bias”
arose from the difference, both in sensitivity and specificity,
with the different levels of information. Having a preconceived
bias toward honesty, participants detected honesty very well and
dishonesty very poorly with low information. However, as people
got more information, they became increasingly hesitant and

more likely to think of dishonest behavior, thereby improving
sensitivity (26–42%; p < 0.001) but significantly worsening
specificity (62–56%; p < 0.001). Similar results were found for
the “by nature” or “by gradient” classifications (see Table 3; p <

0.001 for all cases). There was a very pronounced tendency to
assume honesty a priori when participants only had the visual
information of the face of a person (between 22 and 27% in
dishonesty detection; p < 0.001 for all). This could be a good
explanation for why general accuracy is not different than chance
at detecting dishonesty, as we can show in our first result and can
be found in the literature.

DISCUSSION AND CONCLUSIONS

Dishonesty detection is complicated. Even professionals, who
work to detect criminal behaviors, perform no better than chance
when it comes to detecting dishonesty (e.g., Bond and DePaulo,
2006; Granhag et al., 2015; Serra-García and Gneezy, 2021). The
results presented here provide similar results. In line with the
literature, our results show how, first, when we try to detect
dishonesty, general accuracy is not different than chance, and
second, when we increase the amount of information, and VCs,
the detection of dishonesty rises considerably although it is
still far below chance. We can explain these results from two
different points of view. On the one hand, deception could
be better detected from multiple cues as has been suggested
in many papers that processing a large number of cues could
be more efficient (Hartwig and Bond, 2014). On the other
hand, in the dishonesty detection literature, people display better
performance when using VCs instead of NVCs (e.g., Bond and
DePaulo, 2006; Reinhard and Schwarz, 2012). So, results found
concerning dishonesty detection are in line with previous results
in the literature: we can improve the detection of dishonesty
even though it is still far inferior to randomness. However, in
analyzing not only general accuracy but also sensitivity (DDA)
and specificity (HDA), we discovered a “preconceived honesty
bias” to explain these results in the literature.

We have found that results when trying to detect dishonesty
just by looking at the face of a person without any other
interaction are much lower than those which would correspond
to a random outcome. Therefore, the use of basic NVCs not
only does not facilitate the detection of dishonesty but also
harms it. The literature regarding NVCs and VCs to deception is
extensive. There is a consensus that VCs facilitate the detection
of dishonesty (e.g., Vrij et al., 2010). Our results show that
the natural tendency and predisposition to judge people just
by looking at their faces leads us to decide that they are
honest. The results repeatedly show that the rate of detection
of dishonesty in these circumstances is about 25% when the
capacity of random hitting would be double. Therefore, there is
a clear “preconceived honesty bias” here that negatively affects
the ability of a person to judge our contemporaries at the first
glance correctly. However, the vast majority of work has focused
on analyzing the ability to detect dishonesty. Still, it has not
paid as much attention to the ability (or lack thereof) to detect
honesty. In our paper, there are relevant results regarding the
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TABLE 4 | Information use descriptive.

HONESTY DETECTION ACCURACY

Simple model

Honest

(N = 718)

Dishonest

(N = 671)

NVC VC NVC VC

61% 57% 65% 56%

p < 0.001 p < 0.001

By gradient

Honest

(N = 718)

Submaximizer

(N = 334)

Maximizer

(N = 337)

NVC VC NVC VC NVC VC

61% 57% 68% 58% 62% 54%

p < 0.001 p < 0.001 p < 0.001

By nature

Honest

(N = 718)

Liars

(N = 246)

Cheater

non-liars

(N = 136)

Maximizer

(N = 289)

NVC VC NVC VC NVC VC NVC VC

61% 57% 59% 57% 62% 54% 71% 56%

p < 0.001 p < 0.089 p < 0.001 p < 0.001

DISHONESTY DETECTION ACCURACY

Simple model

Honest

(N = 718)

Dishonest

(N = 671)

NVC VC NVC VC

27% 42% 25% 42%

p < 0.001 p < 0.001

By gradient

Honest

(N = 718)

Submaximizer

(N = 334)

Maximizer

(N = 337)

NVC VC NVC VC NVC VC

27% 42% 24% 41% 26% 43%

p < 0.001 p < 0.001 p < 0.001

By nature

Honest

(N = 718)

Liars

(N = 246)

Cheaters

non-liars

(N = 136)

Maximizer

(N = 289)

NVC VC NVC VC NVC VC NVC VC

27% 42% 27% 41% 25% 43% 22% 42%

p < 0.001 p < 0.001 p < 0.001 p < 0.001

Bold values indicate the highest between NVC and VC.

cues used for honesty detection. We offer innovative results
demonstrating how honesty is well-detected using only NVCs.
Again, we can observe the “preconceived honesty bias” in the
predisposition to judge people as honest just by looking at their
faces. However, more information, in this case, VCs, not only
does not improve the ability to detect honesty but significantly
worsens it.

The implications of these results are very relevant because if
we use only NVCs, we detect honesty better than dishonesty, but
with VCs, the contrary occurs. A famous saying is that there is no
second chance to make a first impression. In terms of dishonesty
detection, our results suggest that to have a correct opinion of

our opponent, we should not be guided by that first impression,
and we should accumulate more information by combining
NVCs and VCs. However, in terms of detecting honesty, the
first impression is the correct one. In terms of criminology, a
guilty person should remain free in a guaranteed legal system
than an innocent person should go to prison. Therefore, we could
understand that it would be better to have less information and
detect honest people correctly than to stop catching dishonest
people. But this logic is not necessarily the right one to apply
in the business environment. If we accept that the detection of
(dis)honesty is unconscious (done without one realizing how),
we have a threshold between detecting more honest or dishonest

Frontiers in Psychology | www.frontiersin.org 7 August 2021 | Volume 12 | Article 69394225

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Pascual-Ezama et al. Preconceived Honesty Bias

people. It will depend on the process and on what is of interest
at each moment. If we accept that the process is conscious, our
results suggest that more research is necessary to understand
what information makes our process of detecting honest people
worse when we include VCs.

Finally, we found significant results indicating that corrupt
people who do not maximize their unethical behavior can detect
honesty much better than honest people or dishonest people who
maximize their unethical behavior. Submaximizers and radicals
are less strategic and act in a more emotional and less meditated
manner, so they have a greater critical capacity when establishing
their pros and cons of decisions. This situation may mean that
they can interpret better the decision-making of the people they
observe. They can only do so for honest behavior since dishonest
behavior is harder to detect, but they do it much better than
the rest. It could also happen that there are hidden variables
that we still have not taken into account. For instance, they
may be more intelligent either at the level of general intelligence
or emotional intelligence, making it easier for them to detect
honesty, which is easier to detect than dishonest behavior. This
research will be one of the future lines that we will follow. In
addition, the perception of contestants of what the counterpart
is going to do could be irrelevant in their decision-making. In
this case, whatever the reason for their dishonesty, the objective
of our participants was to detect whether they would be honest
or not, but it is interesting to analyze this situation in another
future line of research. But independently of the cause for why
submaximizers and radicals can detect better honesty, the fact
that they can do it has important implications. In selecting jobs in
which honesty is fundamental (casinos, nightlife, security, etc.),
submaximizers should conduct interviews. Indeed, they are not
honest; still, they are not extremely dishonest either, and their
capacity for the correct selection of honest people (above the rest)
would imply significant economic benefits. Likewise, they would
be much more suitable to carry out negotiation processes since
they would regulate the strategies for the profit of company better
and better detect their honest behavior of opponents.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed
and approved by Universidad Complutense de Madrid. The
patients/participants provided their written informed consent to
participate in this study.

AUTHOR CONTRIBUTIONS

DP-E developed the study concept. Testing and data collection
were performed by DP-E and AM. DP-E drafted the manuscript
and DP provided critical revisions. All authors contributed to the
study design, data analysis and interpretation, and approved the
final version of the document for submission.

FUNDING

This study was made possible thanks to funding received from
the Fulbright Commission Award FMECD-ST-2017, the RCC
Harvard University 2018 Research Fellowship granted to DP-E,
and the Santander-UCM Research Project PR108/20-22.

ACKNOWLEDGMENTS

The authors would like to thank Leslie John and Shannon
Sciarappa for their help in the data collection.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyg.
2021.693942/full#supplementary-material

REFERENCES

Abeler, J., Nosenzo, D., and Raymond, C. (2019). Preferences for truth telling.

Econometrica 87, 1115–1153. doi: 10.3982/ECTA14673

Abouelenien, M., Pérez-Rosas, V., Mihalcea, R., and Burzo, M. (2017).

Detecting deceptive behavior via integration of discriminative features

from multiple modalities. IEEE Trans. Inf. Forensics Secur. 12, 1042–1055.

doi: 10.1109/TIFS.2016.2639344

Albrechtsen, J. S., Meissner, C. A., and Susa, K. J. (2009). Can intuition

improve deception detection performance? J. Exp. Soc. Psychol. 45, 1052–1055.

doi: 10.1016/j.jesp.2009.05.017

Ambady, N., Bernieri, F. J., and Richeson, J. A. (2000). Toward a histology of social

behavior: judgmental accuracy from thin slices of the behavioral stream.Advan.

Exp. Soc. Psychol. 32, 201–271. doi: 10.1016/S0065-2601(00)80006-4

Anderson, D. E., Ansfield, M. E., and DePaulo, B. M. (1999). “Love’s best habit:

deception in the context of relationships,” in The Social Context of Nonverbal

Behavior, eds P. Philippot, R. S. Feldman, and E. J. Coats (Cambridge:

Cambridge University Press), 372–409.

Baratloo, A., Hosseini, M., Negida, A., and El Ashal, G. (2015). Simple definition

and calculation of accuracy, sensitivity and specificity. Emergency 3, 48–49.

Belot, M., Bhaskar, V., and Van De Ven, J. (2012). Can observers predict

trustworthiness? Rev. Econ. Stat. 94, 246–259. doi: 10.1162/REST_a_00146

Bond, C. F., and DePaulo, B. M. (2006). Accuracy of deception judgments. Pers.

Soc. Psychol. Rev. 10, 214–234. doi: 10.1207/s15327957pspr1003_2

Brinke, L. T., Stimson, D., and Carney, D. R. (2014). Some evidence

for unconscious lie detection. Psychol. Sci. 25, 1098–1105.

doi: 10.1177/0956797614524421

Charness, G., Blanco-Jimenez, C., Ezquerra, L., and Rodriguez-Lara, I. (2019).

Cheating, incentives, and money manipulation. Exp. Econ. 22, 155–177.

doi: 10.1007/s10683-018-9584-1

DePaulo, B. M., Kashy, D. A., Kirkendol, S. E., Wyer, M. M., and Epstein,

J. A. (1996). Lying in everyday life. J. Pers. Soc. Psychol. 70, 979–995.

doi: 10.1037/0022-3514.70.5.979

DePaulo, B. M., Lindsay, J. J., Malone, B. E., Muhlenbruck, L., Charlton,

K., and Cooper, H. (2003). Cues to deception. Psychol. Bull. 129, 74–118.

doi: 10.1037/0033-2909.129.1.74

Ekman, P. (2009). Telling Lies: Clues to Deceit in the Marketplace, Politics, and

Marriage (revised edition). London: WWNorton and Company.

Ekman, P., and O’Sullivan, M. (1991). Who can catch a liar? Am. Psychol. 46,

913–920. doi: 10.1037/0003-066X.46.9.913

Frontiers in Psychology | www.frontiersin.org 8 August 2021 | Volume 12 | Article 69394226

https://www.frontiersin.org/articles/10.3389/fpsyg.2021.693942/full#supplementary-material
https://doi.org/10.3982/ECTA14673
https://doi.org/10.1109/TIFS.2016.2639344
https://doi.org/10.1016/j.jesp.2009.05.017
https://doi.org/10.1016/S0065-2601(00)80006-4
https://doi.org/10.1162/REST_a_00146
https://doi.org/10.1207/s15327957pspr1003_2
https://doi.org/10.1177/0956797614524421
https://doi.org/10.1007/s10683-018-9584-1
https://doi.org/10.1037/0022-3514.70.5.979
https://doi.org/10.1037/0033-2909.129.1.74
https://doi.org/10.1037/0003-066X.46.9.913
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Pascual-Ezama et al. Preconceived Honesty Bias

Feeley, T. H., and Young, M. J. (2000). The effects of cognitive capacity

on beliefs about deceptive communication. Commun. Q. 48, 101–119.

doi: 10.1080/01463370009385585

Fischbacher, U., and Föllmi-Heusi, F. (2013). Lies in disguise—an experimental

study on cheating. J. Eur. Econ. Assoc. 11, 525–547. doi: 10.1111/jeea.12014

Fiske, S. T., Cuddy, A. J. C., and Glick, P. (2007). Universal dimensions of

social cognition: warmth and competence. Trends Cogn. Sci. 11, 77–83.

doi: 10.1016/j.tics.2006.11.005

Franz, V. H., and von Luxburg, U. (2015). No evidence for unconscious lie

detection: a significant difference does not imply accurate classification. Psychol.

Sci. 26 1646–1648. doi: 10.1177/0956797615597333

Granhag, P. A., Rangmar, J., and Strömwall, L. A. (2015). Small cells of suspects:

eliciting cues to deception by strategic interviewing. J. Investig. Psychol.

Offender Profiling 12, 127–141. doi: 10.1002/jip.1413

Hartwig, M., and Bond, C. F. Jr. (2014). Lie detection from multiple

cues: a meta-analysis. Appl. Cogn. Psychol. 28, 661–676. doi: 10.1002/acp.

3052

Krishnamurthy, G., Majumder, N., Poria, S., and Cambria, E. (2018). An in-depth

learning approach for multimodal deception detection. arXiv preprint arXiv

Maricchiolo, F., Gnisci,A., and Bonaiuto, M. (2012). Coding hand gestures:

a reliable taxonomy and a multi-media support. Cogn. Behav. Syst. 7403,

405–416. doi: 10.1007/978-3-642-34584-5_36

Mazar, N., Amir, O., and Ariely, D. (2008). The dishonesty of honest

people: a theory of self-concept maintenance. J. Mark. Res. 45, 633–644.

doi: 10.1509/jmkr.45.6.633

Mendels, G., Levitan, S. I., Lee, K. Z., and Hirschberg, J. (2017). Hybrid acoustic-

lexical in-depth learning approach for deception detection. Proc. Inter. Speech

2017, 1472–1476. doi: 10.21437/Interspeech.2017-1723

Miller, G. F. (2007). Sexual selection for moral virtues. Q. Rev. Biol. 82, 97–125.

doi: 10.1086/517857

Owayjan, M., Kashour, A., Al Haddad, N., Fadel, M., and Al Souki, G. (2012).

“The design and development of a lie detection system using facial micro-

expressions,” in Advances in Computational Tools for Engineering Applications

(ACTEA), 2012 2nd International Conference on Computational Tools for

Engineering Applications (Beirut: IEEE), 33–38.

Pascual-Ezama, D., Prelec, D., Muñoz-García, A., and Gil-Gómez de Liaño, B.

(2020). Cheaters, liars, or both? a new classification of dishonesty profiles.

Psychol. Sci. 31, 1097–1106. doi: 10.1177/0956797620929634

Pfister, T., Li, X., Zhao, G., and Pietikäinen, M. (2011). “Recognizing spontaneous

facial micro-expressions,” in Computer Vision (ICCV), 2011 IEEE International

Conference on Computer Vision (Barcelona: IEEE), 1449–1456.

Rajoub, B. A., and Zwiggelaar, R. (2014). Thermal facial analysis for

deception detection. IEEE Trans. Inf. Forensics Secur. 9, 1015–1023.

doi: 10.1109/TIFS.2014.2317309

Reinhard, M., and Schwarz, N. (2012). The influence of affective states

on the process of lie detection. J. Exp. Psychol. Appl. 18, 377–389.

doi: 10.1037/a0030466

Reinhard, M.-A., Greifeneder, R., and Scharmach, M. (2013). Unconscious

processes improve lie detection. J. Pers. Soc. Psychol. 105, 721–739.

doi: 10.1037/a0034352

Serra-García, M., and Gneezy, U. (2021). Mistakes, Overconfidence, and the Effect

of Sharing on Detecting Lies. Am. Econ. Rev. (in press). Available online at:

https://www.aeaweb.org/articles?id=10.1257/aer.20191295

Shalvi, S., Dana, J., Handgraaf, M. J. J., and De Dreu, C. K. W. (2011).

Justified ethicality: observing desired counterfactuals modifies ethical

perceptions and behavior. Organ. Behav. Hum. Decis. Process. 115, 181–190.

doi: 10.1016/j.obhdp.2011.02.001

Ulatowska, J. (2014). Different questions—different accuracy? the

accuracy of various indirect question types in deception detection.

Psychiatry Psychol. Law 21, 231–240. doi: 10.1080/13218719.2013.8

03278

Vrij, A., Edward, K., and Bull, R. (2001). Police officers’ ability to detect deceit:

the benefit of indirect deception detection measures. Legal Criminol. Psychol. 6,

185–196. doi: 10.1348/135532501168271

Vrij, A., Evans, H., Akehurst, L., and Mann, S. (2004). Rapid judgements

in assessing verbal and nonverbal cues: their potential for deception

researchers and lie detection. Appl. Cogn. Psychol. 18, 283–296. doi: 10.1002/

acp.964

Vrij, A., Granhag, P., and Porter, S. (2010). Pitfalls and opportunities in

nonverbal and verbal lie detection. Psychol. Sci. Public Interest 11, 89–121.

doi: 10.1177/1529100610390861

Vrij, A., Granhag, P. A., Mann, S., and Leal, S. (2011). Outsmarting the liars:

toward a cognitive lie detection approach. Curr. Dir. Psychol. Sci. 20, 28–32.

doi: 10.1177/0963721410391245

Weiss, B., and Feldman, R. S. (2006). Looking good and lying to do it:

deception as an impression management strategy in job interviews.

J. Appl. Soc. Psychol. 36, 1070–1086. doi: 10.1111/j.0021-9029.2006.0

0055.x

Willis, J., and Todorov, A. (2006). First impressions: making up your

mind after a 100-ms exposure to a face. Psychol. Sci. 17, 592–598.

doi: 10.1111/j.1467-9280.2006.01750.x

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2021 Pascual-Ezama, Muñoz and Prelec. This is an open-access article

distributed under the terms of the Creative Commons Attribution License (CC BY).

The use, distribution or reproduction in other forums is permitted, provided the

original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Psychology | www.frontiersin.org 9 August 2021 | Volume 12 | Article 69394227

https://doi.org/10.1080/01463370009385585
https://doi.org/10.1111/jeea.12014
https://doi.org/10.1016/j.tics.2006.11.005
https://doi.org/10.1177/0956797615597333
https://doi.org/10.1002/jip.1413
https://doi.org/10.1002/acp.3052
https://doi.org/10.1007/978-3-642-34584-5_36
https://doi.org/10.1509/jmkr.45.6.633
https://doi.org/10.21437/Interspeech.2017-1723
https://doi.org/10.1086/517857
https://doi.org/10.1177/0956797620929634
https://doi.org/10.1109/TIFS.2014.2317309
https://doi.org/10.1037/a0030466
https://doi.org/10.1037/a0034352
https://www.aeaweb.org/articles?id=10.1257/aer.20191295
https://doi.org/10.1016/j.obhdp.2011.02.001
https://doi.org/10.1080/13218719.2013.803278
https://doi.org/10.1348/135532501168271
https://doi.org/10.1002/acp.964
https://doi.org/10.1177/1529100610390861
https://doi.org/10.1177/0963721410391245
https://doi.org/10.1111/j.0021-9029.2006.00055.x
https://doi.org/10.1111/j.1467-9280.2006.01750.x
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


ORIGINAL RESEARCH
published: 20 September 2021

doi: 10.3389/fpsyg.2021.732184

Frontiers in Psychology | www.frontiersin.org 1 September 2021 | Volume 12 | Article 732184

Edited by:

Bojana M. Dinic,

University of Novi Sad, Serbia

Reviewed by:

Valerio Capraro,

Middlesex University, United Kingdom

Cesar Mantilla,

Rosario University, Colombia

*Correspondence:

Tarek Jaber-Lopez

tarekjaberlopez@gmail.com

Specialty section:

This article was submitted to

Personality and Social Psychology,

a section of the journal

Frontiers in Psychology

Received: 28 June 2021

Accepted: 23 August 2021

Published: 20 September 2021

Citation:

Balafoutas L, García-Gallego A,

Georgantzis N, Jaber-Lopez T and

Mitrokostas E (2021) Psychopathy

and Economic Behavior Among

Prison Inmates: An Experiment.

Front. Psychol. 12:732184.

doi: 10.3389/fpsyg.2021.732184

Psychopathy and Economic Behavior
Among Prison Inmates: An
Experiment
Loukas Balafoutas 1, Aurora García-Gallego 2, Nikolaos Georgantzis 2,3,

Tarek Jaber-Lopez 4* and Evangelos Mitrokostas 5

1Department of Public Finance, University of Innsbruck, Innsbruck, Austria, 2Department of Economics, Universitat Jaume I,

Castellón de la Plana, Spain, 3 Burgundy School of Business-School of Wine & Spirits Business, Dijon, France, 4 Economix,

Université Paris Lumière, Univ Paris Nanterre, Centre National Recherche Scientifique, Nanterre, France, 5University of

Portsmouth, Portsmouth, United Kingdom

This paper investigates whether there is a connection between psychopathy and

certain manifestations of social and economic behavior, measured in a lab-in-the-

field experiment with prison inmates. In order to test this main hypothesis, we let

inmates play four games that have often been used to measure prosocial and

antisocial behavior in previous experimental economics literature. Specifically, they play

a prisoner’s dilemma, a trust game, the equality equivalence test that elicits distributional

preferences, and a corruption game. Psychopathy is measured by means of the

Levenson Self-Report Psychopathy Scale (LSRP) questionnaire, which inmates filled

out after having made their decisions in the four games. We find that higher scores

in the LSRP are significantly correlated with anti-social behavior in the form of weaker

reciprocity, lower cooperation, lower benevolence and more bribe-oriented decisions

in the corruption game. In particular, not cooperating and bribe-maximizing decisions

are associated with significantly higher LSRP primary and LSRP secondary scores. Not

reciprocating is associated with higher LSRP primary and being spiteful with higher LSRP

secondary scores.

Keywords: psychopathy, pro-social behavior, prison inmates, lab-in-the-field, experiment

INTRODUCTION

The World Prison Population List1 gives its readers information on the number of prisoners
held in the territories of 222 countries worldwide. Although comparability of imprisonment rates
across countries must be subject to caution, data show that the overall prison population has been
increasing in the last four decades. The United States of America currently hold over 2.3 million
people in prison (Sawyer and Wagner, 2020), which represents the highest prison population rate
in the world. The costs for correctional spending and crime combat are the fastest growing budget
item after Medicaid (Henrichson and Delaney, 2012). Calculating the costs of criminal activity is
quite difficult, since they vary widely among various offense categories. For instance, estimates place
the total cost of crime in England and Wales at £60 billion in the year 2000 (Brand and Price,
2020). The vast amount of costs generated by criminal incidents and the attempt to administrate its
consequences make it necessary to better understand the underlying nature of criminal behavior.

1http://www.prisonstudies.org/sites/default/files/resources/downloads/world_prison_population_list_11th_edition_0.pdf
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Anti-social and criminal behavior can partly be explained by
various personality disorders. One of them is psychopathy, a
personality disorder defined by a lack of empathy for others.
This disorder is related to antisocial disposition and characterized
by having impaired empathy or lack of remorse, egotistical
personality traits and sometimes even expressing cold blooded
behavior toward others. Brandt et al. (1997) estimate that the
base rate of psychopathy among prison population is as high
as 37%. This high prevalence of psychopathic traits means that
examining the relationship between such traits and behavior
among criminals is of particular value.

The objective of this study is to investigate whether there is
a connection between psychopathy and certain manifestations
of social and economic behavior, measured in a lab-in-the-
field experiment with inmates. To the best of our knowledge,
this is the first study connecting psychopathic traits with social
and economic behavior in a prison environment. Hence, our
main research question is: Can psychopathic traits explain social
and economic behavior among inmates? Many dilemmas in
economic situations involve a conflict between selfish monetary
reward maximization and devotion to ethical, pro-social norms
connected to inferior economic benefit. The existence of ethical
behavioral patterns among institutionalized subjects is of great
interest as the starting point of rehabilitation and social inclusion
strategies based on the principle that everyone is ethical to
some extent.

To answer our research question, we use four games that
have often been used to measure prosocial and antisocial
behavior in the experimental economics literature: a prisoner’s
dilemma (henceforth PD), a trust game (henceforth TG), the
equality equivalence test that elicits distributional preferences
(henceforth EET), and a corruption game (henceforth CG). This
choice of games is motivated by the fact that trust, reciprocity,
cooperativeness, and distributional preferences are behavioral
traits of essential importance for a successful rehabilitation of
inmates into social and professional life after their release from
prison (see Balafoutas et al., 2020, for a discussion). In addition,
our study is the first to collect data on inmates’ actions in a game
meant to capture essential aspects of a corruption setting. Data
from the corruption game allow us to study inmates’ decisions
when facing a social dilemma that includes an ethical component.
We correlate behavior in all these games to a measure of
psychopathy based on the Levenson Self-Report Psychopathy
Scale (henceforth LSRP).

The data collection took place as part of a lab-in-the-field
experiment conducted with 176 inmates in two prisons in
Chania, Greece. Inmates played the games described above, in
a number of sessions conducted within prison and following
standard experimental protocol (regarding randomization,
anonymity, and the use of monetary incentives). It is important
to note that not all inmates played the four games. Out of the 176
inmates, 71 were recruited in the 2015 sessions and decided only
on the CG, and 105 were recruited in 2016–2017 and decided on
the TG, PD, and EET. The behavioral data from the economic
games are complemented by administrative and survey data,
including the LSRP.

Our results reveal that psychopathy as measured in the
LSRP explains several aspects of inmates’ social behavior. Higher
scores in the LSRP are significantly correlated with anti-social
behavior in the form of weaker reciprocity, lower cooperation,
lower benevolence (implying a higher likelihood that a person is
classified as having spiteful distributional preferences), and more
bribe-oriented decisions in the corruption game.

LITERATURE REVIEW

Economic Experiments in Prisons
Despite the large economic and social costs of crime and
the importance attributed by society and policymakers on the
rehabilitation of criminal offenders, there is a relative scarcity of
economic research on the behavior of prison inmates. Recently,
a few studies using experimental economic methods have
successfully overcome the practical and administrative challenges
linked to this kind of research, yielding valuable insights on
several aspects of the social and economic behavior of prison
populations. One lesson that can be drawn from this literature
is that differences in pro-social behavior (mainly altruism and
cooperativeness) between prison inmates and samples of non-
criminals are not systematic or consistent. Some studies find
either very small, or negligible differences (Birkeland et al., 2014;
Chmura et al., 2016), while others suggest that prison inmates
are less pro-social than other groups of participants (Clark et al.,
2015), or even more pro-social in some cases (Khadjavi and
Lange, 2013; Nese et al., 2016).

Besides documenting patterns of behavior among inmates and
comparing them to different samples, a few recent studies in
prisons have considered topics such as the deterrence effect of
punishment on antisocial behavior (Khadjavi, 2015), criminal
identity and ethical behavior (Cohn et al., 2015), and the existence
of in-group bias within a stigmatized group such as prison
inmates (Balafoutas et al., 2020). Guo et al. (2020) differentiate
between inmates’ behavior toward an in-prison and out-of-prison
sample and show that a simple priming intervention can promote
rehabilitation by strengthening inmates’ pro-social behavior
toward the out-group. The current study uses, in part, the same
sample as Balafoutas et al. (2020), but it studies an entirely
different and hitherto unanswered question on the relationship
between psychopathy and behavior among prisoners.

Psychopathy and Economic Behavior
Cleckley (1956) defines psychopathy as being manipulative,
egocentric, impulsive, deceitful, and exhibiting antisocial
behavior. The partial overlap between this definition and
the purely self-interest notion of homo oeconomicus initiated
a series of studies investigating whether psychopathy or
psychopathic personality traits are linked to entrepreneurial
abilities and success. Babiak et al. (2010) estimated that the
general psychopathy prevalence is three times higher among the
business workforce compared to the general population. Akhtar
et al. (2013) argued that a certain degree of manipulativeness and
callousness, both psychopathic characteristics, can be necessary
for high achievements in a respective business field. Walters

Frontiers in Psychology | www.frontiersin.org 2 September 2021 | Volume 12 | Article 73218429

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Balafoutas et al. Inmates’ Psychopathy and Social Behavior

(2004) remarks that the primary psychopathic personality traits
such as “superficial charm, deceit, lack of guilt read like the
job description of a good car salesman or a politician” (page
144). Akhtar et al. (2013) report moderate correlation between
entrepreneurial activities and psychopathy but provide only
weak support for the stereotype of a “corporate psychopath.”
They find that primary psychopathy is negatively correlated
to “social entrepreneurship,” i.e., initiate social activities such
as improving the community, enhance education, or create
student organizations. Similar conclusions have been obtained
by Hassall et al. (2015) who measure academic success and
psychopathic personality traits among business and psychology
students and find that business students score significantly
higher on psychopathy scores—albeit without a significant
effect on academic success. One lesson that emerges from this
strand of the literature is that we need to better understand
psychopathic traits.

The literature in experimental economics that relates
psychopathy to behavior in economic games is rather scarce,
and at the same time highly relevant for our work. In a lab
experiment, Ibáñez et al. (2016) study the relationship between
emotions and trust. As a sign of the manipulative stage of
a psychopath’s behavior, they find that higher psychopathy
scores are correlated with non-reciprocal decisions. A similar
branch of the literature has examined the relationship between
psychopathy and cooperative behavior in economic games.
Mokros et al. (2008) find that psychopaths in a high-security
psychiatric hospital behave in a non-cooperative manner in
a prisoner’s dilemma. Montañes et al. (2003) use various
modifications of the prisoner’s dilemma and show that Antisocial
Personality Disorder correlates with non-cooperative behavior.
Rilling et al. (2007) use a sample of 30 non-clinical subjects whose
psychopathy is assessed using LSRP scores and Psychopathic
Personality Inventory (PPI). In the repeated version of the
prisoner’s dilemma, they find a high correlation between non-
cooperative behavior and higher LSRP scores among the male
participants of their sample. On the contrary, they find no
effect of psychopathy measured by the PPI. Curry et al. (2011)
report that individuals with higher scores in the Machiavellian
Egocentricity subscale of the PPI are less likely to behave
cooperatively. Hence, considering cooperative behavior as a
metric of empathy and a pro-social inclination, research so
far indicates that psychopathy relates negatively to cooperation
in social dilemma situations2,3. Our paper contributes to this
branch of the literature by being the first to examine the
relationship between psychopathy and various measures of
prosocial behavior in a sample of imprisoned subjects with a
verified criminal record.

Psychopathy and Criminal Behavior
The definition of psychopathy by Cleckley (1956) suggests that
a number of negatively perceived personality traits should be

2However, pro-social behavior may also relate to selfish inter-temporal

cooperation (collusion), or even a subject’s risk attitudes. See for instance Sabater-

Grande and Georgantzis (2002).
3Gillespie et al. (2013) and Spitzer et al. (2007) consider the connection between

psychopathy and ultimatum games.

considered core characteristics of psychopaths. On the other
hand, observing antisocial behavior clearly is not sufficient to
categorize someone as a psychopath. Most prison inmates, for
instance, would be considered as antisocial to a certain degree,
while only a minority of them expresses psychopathic personality
disorders (Levenson et al., 1995). Nevertheless, antisocial
behavior, impulsivity, lack of remorse, and the proneness toward
violence is often seen as an explanation for why psychopaths tend
to show more aggressive behavior among the institutionalized
population. Vaughn et al. (2009) examine the potential subtypes
of psychopathy among incarcerated juveniles and find that
offenders scoring high in psychopathic measures indicate a
greater likelihood of participating in self and other-destructive
behavior than non-psychopathic juveniles. Compared to other
criminals, psychopaths commit a significantly higher number
of crimes and more violent ones (Hare and McPherson, 1984).
Although some researchers have opposed these findings and
conceded psychopathy only a limited role in crime forecasting,
they nevertheless acknowledge the need for further research into
psychopathic personality traits and the behavior of criminals
(Walters, 2004).

Forecasting the likelihood of criminal acts would be without
doubt a useful tool for police resource allocation and a potential
way to reduce costs caused by the imprisoned population.
Hence, improving crime prediction using models based on
regularity and space clusters combined with psychological risk
assessments that predict antisocial behavior should be considered
(Brinkley et al., 2008; Johnson, 2010). Models developed for
crime forecasts presently concentrate on social status, locality
and crime opportunity, but individual characteristics are growing
in importance, especially since crimes committed in affect are
hard to account for (Miller et al., 2008; Johnson, 2010). Current
research appears to regard psychopathy as a promising indicator
for violence even among the female population (Levenson et al.,
1995)4.

It is worth noting that Miller et al. (2008) and other
researchers (Porter et al., 2001; Skeem et al., 2007) assume
that primary psychopaths are born with such a predisposition,
whereas secondary psychopaths are believed to be shaped by
their environment. The first to introduce such a distinction
was Karpman (1948) who proposed a re-orientation of the
concept of psychopathic personality. Specifically, he suggested
to divide it into two main groups: the symptomatic or
secondary psychopathy, and the primary, essential, or idiopathic
psychopathy. Under the heading of secondary psychopathy are
included the psychoses and neuroses that have a strong antisocial
or delinquent aspect. Individuals of the other, primary group,
suffer from a disease of its own designated as anethopathy. This
is a mental disease, characterized by a personality organization
having in particular a virtual absence of any redeeming social
reaction (conscience, guilt, binding and generous emotions,
etc.), while purely egoistic, uninhibited instinctive trends are

4Regarding the role of gender, we note the existence of strong evidence that

psychopathic personality traits as egocentrism, manipulativeness, etc. manifest

quite differently among the genders (Brinkley et al., 2008; Croson and Gneezy,

2009).
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predominant. These are as close to the constitutional as can be
found. Despite the clarity of past literature, there are still many
empirical studies that investigate the frontier between primary
and secondary psychopathy5. Further research will shape the
view of psychopathy as either being an inborn or a molded
personality disorder.

Measuring Psychopathy
There exists a diverse selection of measurement tools to assess
psychopathy. Two popular ones are the Hare Psychopathy
Checklist-Revised (PCL-R) also sometimes called Psychopathy
Checklist—revised (Hare and Neumann, 2006) and the Levenson
Self-Report Psychopathy Scale (Levenson et al., 1995). The
PCL-R is constructed as a semi-structured interview and
additionally uses official records (Hare and Neumann, 2006). It is
capable of addressing both primary and secondary, psychopathic
subgroups (Hare and Neumann, 2006). From a cost effectiveness
perspective, the PCL-R has some notable disadvantages. For
example, it is necessary that a trained clinical expert executes the
interview, which is relatively time consuming (Lynam et al., 1999;
Brinkley et al., 2001). Moreover, its development is primarily
based on male offenders and requires historical records (Lynam
et al., 1999; Brinkley et al., 2001).

Based on Karpman’s (1948) initial distinction, Levenson
et al. (1995) studied antisocial dispositions among non-
institutionalized populations and developed the well-known
Levenson Self-Report Psychopathy scale (LSRP). The LSRP is
a self-report measure which was designed to assess primary
and secondary psychopathic features in non-institutionalized
populations. It is an advantage that it does not require
historical crime records. Lynam et al. (1999) regard, based
on their findings, the LSRP-Scale as a reasonable measure
for psychopathy in context of variant measurements. Miller
et al. (2008) conclude that the LSRP is significantly related to
personality traits commonly seen in psychopathic individuals
such as agreeableness and narcissistic behavior. Furthermore, the
LSRP is strongly correlated with negative emotionality and other
personality disorder symptoms.

Hence, both self-report tests (PCL-R as the LSRP) are capable
of measuring psychopathic tendencies reliably to various degrees
(Zolondek et al., 2006; Brinkley et al., 2008; Miller et al., 2008;
Becker et al., 2012). Given that the LSRP is less time consuming
and does not require historical crime records, we selected it for
the present study.

EXPERIMENTAL DESIGN

Our experimental design is based on four simple economic
games6 and the Levenson Self-Report Psychopathy (LSRP)

5For instance, Vaughn et al. (2009) demonstrate that young offenders who have

been identified with strong expressions of the secondary subtype were more

likely to have experienced trauma and abuses in their past, thus supporting

the assumption that secondary psychopathy is possibly caused by environmental

factors.
6Sessions were conducted in different years and although the LSRP test was filled

in all sessions, not all four games were applied for all the sample. See subsection 3.3

for details on this aspect of our experimental procedures.

TABLE 1 | The prisoner’s dilemma.

Player 2

Defect Cooperate

Player 1 Defect 3, 3 9, 1

Cooperate 1, 9 7, 7

scale, supplemented by a collection of socio-demographic data,
questions related to inmates’ experience inside the prison and
data provided by the prison administration.

The Games
Trust Game
We use a discrete version of the trust game (Berg et al., 1995).
Subjects are matched in groups of two and are randomly assigned
one of two roles in a between-subjects design: player 1 (sender),
or player 2 (receiver). The sender has two strategies, to trust or
not to trust the receiver. If he does not trust, both players earn
an outside option of e10 each. If he trusts, the total available
surplus is doubled (e40) and the receiver is then asked to take
one of two actions: she can either reciprocate the sender’s trust
by implementing an equal split of e20 for each player, or choose
the non-reciprocal action and keep e35 for herself, leaving the
sender with only e57. While trust and reciprocity lead to an
improvement and a doubling of payoffs for both players, the
subgame perfect equilibrium prediction for this game is that
receivers never reciprocate trust, and anticipating this, senders
never trust8.

Prisoner’s Dilemma
We use the same version of the simultaneous prisoner’s dilemma
as Balafoutas et al. (2020) and Khadjavi and Lange (2013),
depicted in Table 1. Two players simultaneously decide either
to cooperate with the other player or to defect. The dominant
strategy for both players—and hence the Nash equilibrium—is
defection, while choosing to cooperate is the pro-social action
that leads to a Pareto improvement in payoffs if it is chosen by
both players.

Equality Equivalence Test
In contrast to all other games, the Equality Equivalence Test
(Kerschbamer, 2015) entails no strategic interaction. This test
elicits distributional preference types by asking each subject
to make ten binary choices between an equal and an unequal
allocation, involving an own payoff and a payoff for a randomly
matched subject. The ten choices are shown in Table 2,

7We implemented the strategy method for collecting data on receivers’ choices,

which means that they were asked to make a choice between the two possible

allocations for the event that the sender they were matched with decided to trust

them.
8It should be noticed that pro-social choices by senders and receivers in the

trust game can arise from several motivations, the identification of which is

beyond the scope of this work (Cox, 2004; Isoni and Sugden, 2019). The literature

commonly refers to such choices as trust (in the case of senders) and reciprocity or

trustworthiness (in the case of receivers).
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TABLE 2 | The equality equivalence test (EET).

Left Right

You Another You Another

person gets person gets

Disadvantageous Inequality Block

3.2 5.2 LEFT RIGHT 4 4

3.6 5.2 LEFT RIGHT 4 4

4 5.2 LEFT RIGHT 4 4

4.4 5.2 LEFT RIGHT 4 4

4.8 5.2 LEFT RIGHT 4 4

Advantageous inequality block

3.2 2.8 LEFT RIGHT 4 4

3.6 2.8 LEFT RIGHT 4 4

4 2.8 LEFT RIGHT 4 4

4.4 2.8 LEFT RIGHT 4 4

4.8 2.8 LEFT RIGHT 4 4

broken down into a disadvantageous inequality block and an
advantageous inequality block, referring to the direction of
inequality as seen from the perspective of the decision maker.
The ten choices, and in particular the row at which the subject
switches from the equal to the unequal allocation, allow us to
classify all subjects into one of four basic distributional preference
types: altruistic (or efficiency loving), inequality averse, spiteful,
and inequality loving9.

CG
The Corruption Game (CG) framework studied here is based on
Jaber-López et al. (2014). In a framed interaction protocol, two
subjects in the role of “firms” bid in quality (Q) and bribe (B)
levels (both in integers ranging between 0 and 10, Q + B = 10),
for the procurement of a “public project,” the quality of which is
beneficial to all players within a group and individually profitable
to the winning firm. A third subject in the role of a “public
official” chooses the winning proposal having full information on
the two firms’ bids. Payoffs in the CG are determined as follows:

5official = 10+
1

2
Qwinner + Bwinner

5winner = 10+
1

2
Qwinner − 2Bwinner + 10

5loser = 10+
1

2
Qwinner

Assuming rational and selfish subjects, there are three pure
strategy Nash equilibria for firms’ behavior with a discrete
strategy space in this game: (Q, B)= (7, 3), (Q, B)= (6, 4), and (Q,
B)= (5, 5). Rational and selfish public officials maximize earnings
therefore the subgame perfect Nash equilibrium predicts that
they will choose the firm that offers the highest bribe. This

9For more details on the classification of types, see Kerschbamer (2015). Note that

selfish subjects are a subset of the four other categories and that including them as

a separate category does not affect any of our findings.

framework represents a social dilemma, in the form of a tradeoff
between quality and bribes. For firms, higher bribe payments
indicate lower pro-sociality, since they imply sacrificing social
welfare in the interest of increasing one’s likelihood of winning
the prize. For public officials, bribe-maximizing (as opposed to
quality-maximizing) choices capture selfish, anti-social behavior,
while officials driven by pro-social motives may sacrifice part of
their own monetary earnings in favor of a higher quality project.

Levenson Self-Report Psychopathy Scale
and Questionnaires
As already mention in section Measuring psychopathy, the
evaluation of psychopathy in our paper is based on the LSRP
(Levenson et al., 1995). Respondents state their degree of
agreement with each of 26 statements, on a Likert-scale ranging
from 1 (“totally disagree”) to 4 (“totally agree”)10. One attractive
feature of this scale is that it elicits the level of psychopathic
elements in a respondent’s personality by offering three types
of information, namely an aggregate measure of psychopathy
(comprising all 26 questions) and two specific ones: primary,
which refers to selfishness, lack of caring, manipulation of others
and callous attitudes and is based on the first 16 questions; and
the secondary psychopathy scale, associated with an impulsive,
volatile or self-destructive personal style and is based on the last
10 questions (see Levenson et al., 1995; Lynam et al., 1999). All
questions are shown in Supplementary Material 3.

Psychopathy by definition comprises manipulative and
abusive behavior. In particular, individuals who display
psychopathic traits are considered to be able to manipulate
others in order to achieve personal benefits, without guilt or
unfairness entering their moral considerations. Therefore, in our
experiment, we expect higher scores on the psychopathy scale to
be associated with less cooperative and pro-social behavior.

Inmates were asked to fill out the LSRP questionnaire after
having made their decisions in the four games (TG, PD, EET,
and CG). They were also asked to provide socio-demographic
information (on their nationality, age, marital status, education
level, and number of siblings). Additionally, we asked them
to answer some questions regarding the conditions of their
imprisonment: time spent in the current prison, number of times
imprisoned, total time spent in prison during their life, type and
length of sentence, attendance of religious activities in prison,
number of cell mates, frequency of leaving the prison (for any
reason) and number of working days per month. The prison
administration provided us with this same information, allowing
us to double check and correct for minor discrepancies.

Procedures
In January 2015 we ran one session in the low security
agricultural prison facility of “Agia” and one session in the high
security prison facility “Crete 1,” in which subjects played only
the CG. In November 2016 we ran one session in the high
security prison and two simultaneous sessions in the low security
agricultural prison, in which subjects played the PD, TG, and

10The Likert-scale items are phrased so as to minimize indication of disapproval

for item endorsement.
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EET. In April 2017 we conducted an additional session in the
low security prison and again subjects played PD, TG, and EET.
In all sessions, subjects also filled out the LSRP questionnaire.
We recruited volunteer male inmates by posting announcements
around the prison premises. Additionally, 2 days before each
session, the experimenters went to the prison to answer possible
questions and give a short explanation of what is an economic
experiment. Once they decided to participate, inmates had to
register through the prison administration.

All sessions took place either in the prison’s gym or in
the library. No guards were present and we insisted on and
guaranteed subjects’ anonymity, by giving them a random
number so there was no way to associate a decision with a
name.We were very cautious inminimizing any kind of audience
effects. The experiment was conducted with pencil and paper.
Subjects could choose among four different languages for their
booklet of instructions: Greek, English, Arabic or French11.
We enforced the usual experimental practice of not allowing
for communication among subjects and ensuring anonymity in
decision making. Once the session was ready to start, one of
the experimenters explained aloud the general instructions of the
experiment and answered possible questions. Subjects were told
that one game would be chosen randomly by the social worker
at the end of the session. Given that inmates are not allowed to
receive money directly, we explained to them that their payment
would be credited to their personal prison account, which can be
used to buy goods inside the prison.

Afterwards, the experiment started and participants were
asked to keep silent until the end of the session. In the sessions
conducted in 2016 and 2017, we randomized the order in which
the PD and TG were presented and played, although we kept the
EET always as the third game. The instructions for each game
were read in silent by each subject and they could go through
the booklet at their own pace. Three experimenters were present
in each session in order to answer any question in private and
to assist participants. After making all decisions and filling out
the questionnaires, participants left the session and received their
payment one day later12.

Our sample consists of 176 inmates in total. The mean age
of inmates is 36.40 years old, they have 4.21 siblings and 1.09
children on average, and 52% of them are married. The mean
sentence is 20.06 years and the remaining sentence is 10.46
years on average13. Out of the 176 inmates, 71 were recruited
in the 2015 sessions and decided only on the CG, and 105 were
recruited in 2016–2017 and decided on the TG, PD, and EET.
The data collected in 2016 and 2017 (N = 105) are also used in

11Instructions in languages other than English were translated from

English by native speakers. The experimental instructions can be found in

Supplementary Material 2.
12We note that there was no attrition during a session: all participants completed

all parts of the experiment and none left a session before doing so. However, some

participants did not fill out all information in the questionnaires, including a few

who did not answer all questions in the LSRP, leading to a smaller effective sample

size used in the data analysis.
13For more information on the sociodemographic characteristics of the inmates

recruited during the sessions in 2016 and 2017 please refer to Balafoutas et al.

(2020).

Balafoutas et al. (2020), which we already referred to in section
Literature review. For this reason, it is important to clarify the
commonalities and differences between the two studies. Two key
features in Balafoutas et al. (2020) were the administration of a
priming intervention for part of the sample in a between-subjects
design, as well as the distinction between an in-group and an out-
group: inmates played each of the three games (TG, PD, EET)
once with another inmate (in-group) and once with someone
from outside prison (out-group), in a within-subjects design. The
priming intervention consisted of a piece of text that inmates
were asked to write, reflecting on the time they had spent in
prison and on how it had affected their behavior (see Balafoutas
et al., 2020, for more details).

In the present study, we pool the data from the priming
and the control condition, since one can reasonably expect
this intervention to be orthogonal to the relationship between
psychopathy and economic behavior, which is the research
question here14. Regarding the distinction between an in-group
and an out-group, in this study we only use data on decisions
affecting an inmate’s in-group (i.e., other inmates). This is due to
two reasons: first, in the 2015 sessions all inmates interact with
their in-group only, and therefore we do not have out-group data
for the corruption game. Second, our interest in this study lies in
the nature of the relationship between psychopathy and behavior,
without the additional dimension of group favoritism or bias.

RESULTS

We begin this section by presenting (in Table 3) summary
statistics for behavior in the four games played by the inmates
in our sample. The table reveals strong statistical variation
in behavior across participating inmates, thus facilitating the
examination of a relationship between behavior and elicited
psychopathic traits. Rates of trusting in the TG (Trust),
cooperating in the PD (Cooperation) and taking the bribe-
maximizing decision in the CG (Bribe max) are all within a
3- to 6 percentage point distance from 50%, while reciprocal
choices (Reciprocity) are rather frequent at about two-thirds of
all choices. In line with most existing studies in experimental
economics, behavior in these games is not in line with the Nash
equilibrium for selfish subjects. Trust is observed in almost half
of the cases, and it is rewarded by second movers in a majority of
interactions. Similarly, cooperation rates in the PD lie (at 55%)
between the Nash equilibrium of 0% and the social optimum
of 100%. In the CG, mean bribes (of 1.75) are between the
social optimum of 0 and any of the three pure strategy Nash
equilibria, while officials choose the quality-maximizing instead
of the bribe-maximizing in just over half of the cases. All of these
points toward a considerable degree of pro-social orientation

14This orthogonality assumption is something that we can test: for all regressions

presented in the results section (see in particular Supplementary Tables 1–9 in the

Supplementary Material), we have estimated versions in which we add a dummy

variable equal to 1 for all inmates in the priming group, as well as interactions

between this variable and the LSRP scores. All these terms are insignificant,

supporting the validity of pooling the data from the two groups in the analysis.

These regressions are not shown in the paper in the interest of brevity but they are

available upon request.
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TABLE 3 | Summary statistics.

% / Mean N St. Dv.

TG

Trust 44.97% 59 0.50

Reciprocity 65.22% 46 0.48

PD

Cooperation 55.24% 105 0.49

CG

Bribe 1.75 48 1.63

Bribe max 47.83% 23 0.51

EET

Spiteful 20% 21/105 0.40

Inequality averse 13.33% 14/105 0.34

Inequality loving 34.28% 36/105 0.48

Altruistic 32.38% 34/105 0.47

LSRP

Primary 27.40 153 12.32

Secondary 17.50 158 7.57

Total 44.58 151 18.65

among inmates. Finally, each of the four distributional preference
types (Spiteful, Inequality Averse, Inequality Loving, Altruistic)
accounts for at least 13% and at most 34% of the sample
(the exact number of subjects in each type is also shown
in Table 3).

Turning to an examination of our main research question
regarding the relationship between psychopathy and behavior,
Table 4 reports mean values of psychopathy as measured in
the LSRP, differentiating between primary, secondary, and total
psychopathy and linking it to behavior in each of the four
games15. In particular, LSRP scores are compared across two
sub-groups (yes vs. no) of subjects in each game. For each
comparison, the table reports p-values from two-tailed t-tests.

The first two rows in Table 4 relate psychopathy to behavior
in the trust game. Neither primary nor secondary psychopathy
differs significantly between inmates who displayed trusting
behavior in this game. Reciprocity, on the other hand, is
significantly linked to the LSRP scale: inmates who do not
reciprocate trust score higher on primary (and, as a result,
on total) psychopathy than those who reciprocate. Similarly,
the third row of the table reveals that inmates who take
the antisocial action in the prisoner’s dilemma (i.e., those
who do not cooperate) score significantly higher on both
dimensions of psychopathy (primary and secondary) than those
who cooperate.

The EET allows us to classify each experimental participant
into one of four types of revealed distributional preferences.
On aggregate, we find that secondary psychopathy and total
psychopathy differ significantly across the four distributional

15We perform a Cronbach’s alpha test with LSRP primary, secondary and total

leading to a scale reliability coefficient of 0.87.

preference types (p = 0.03 and p = 0.05, respectively; Kruskal-
Wallis tests), while the same is not true for primary psychopathy
(p = 0.16). Turning to each of the four types in isolation, most
differences are insignificant. One observation that stands out,
however, is that inmates classified as having spiteful preferences
have a significantly higher level of LSRP secondary and LSRP
total than the other types combined (see row “Spiteful” in
Table 4).

In the corruption game, as in the trust game, the sample is
split between inmates deciding in the role of “public officials”
and inmates deciding in the role of “firms.” We thus report
two behavioral outcomes for this game. The main finding with
respect to psychopathy is that public officials who take bribe
maximizing decisions—i.e., those who behave antisocially by
reducing total welfare—have a significantly higher level of LSRP
primary, LSRP secondary and total than those who take quality-
maximizing decisions. With respect to the decisions of firms,
we split our sample of inmates between those who offer a
bribe above vs. below the median and compare LSRP levels
across the two. We find no significant differences in any of the
LSRP dimensions.

Our results thus show that psychopathy, as elicited in the
LSRP, significantly correlates with several behavioral measures in
the sample of prison inmates who participated in our experiment.
Inmates who do not reciprocate, do not cooperate, who are
spiteful and who maximize bribe offers have higher levels of
psychopathy than their counterparts, ceteris paribus. For these
dimensions, a consistent pattern emerges: inmates with higher
scores on the psychopathy scales have a higher tendency toward
antisocial behavior16.

To confirm the robustness of these findings, in
Supplementary Material 1 we also report the results of
regressions analyses with trust (Supplementary Table 1),
reciprocity (Supplementary Table 2), bribe maximizing
decisions (Supplementary Table 3), bribe levels and
bribe maximizing behavior in the corruption game
(Supplementary Tables 4, 5), and belonging to each of the
four distributional preference types (Supplementary Tables 6–
9) as dependent variables. The main independent variables are
LSRP Primary, LSRP Secondary, and LSRP Total. In addition
to parsimonious specifications that include only psychopathy
scores, we estimate (in the Probit regressions for trust, reciprocity
and cooperation) specifications that control for a number of
inmate characteristics available to us through the prison
administration and elicited in the post-experimental surveys.
These controls are: time served in prison (time served) and total
sentence (total sentence), in months; a dummy variable (high
security) equal to one for all inmates in the high security prison;
the number of other inmates that someone shares a cell with
(cell share); education level (coded as 0: none; 1: elementary 2:

16Given the framing in the CG, an alternative interpretation of the antisocial

behavior of inmates is that it reflects their beliefs about the prison personnel that

they consider a public official. For instance, if they believe guards are corrupt, they

are more likely to engage in bribe-maximizing behavior to express how they believe

guards tend to act. In this case egocentric inmates may exhibit this antisocial

behavior to show their discomfort in their relationship with guards.
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TABLE 4 | Social behavior and psychopathy.

LSRP Primary LSRP Secondary Total

Yes No Yes No Yes No

Trust 32.59

(N = 17)

35.13

(N = 23)

23.16

(N = 19)

22.61

(N = 23)

56.88

(N = 16)

57.64

(N = 22)

p = 0.43 p = 0.79 p = 0.88

Reciprocity 33.19

(N = 26)

41.15

(N = 13)

22.04

(N = 28)

23.57

(N = 14)

54.64

(N = 26)

64.77

(N = 13)

p = 0.02** p = 0.34 p = 0.02**

Cooperation 33.12

(N = 49)

37.9

(N = 30)

21.67

(N = 49)

24.14

(N = 35)

54.68

(N = 47)

62.37

(N = 30)

p = 0.04** p = 0.05** p = 0.02**

Spiteful 37.92

(N = 12)

34.40

(N = 67)

25.53

(N = 13)

22.18

(N = 71)

64.82

(N = 11)

56.48

(N = 66)

p = 0.26 p = 0.05** p = 0.07*

Altruistic 35.21

(N = 14)

34.88

(N = 65)

22

(N = 13)

22.83

(N = 71)

56.92

(N = 13)

57.83

(N = 64)

p = 0.91 p = 0.64 p = 0.83

Inequality Averse 33.14

(N = 28)

35.92

(N = 51)

22.81

(N = 31)

22.64

(N = 53)

55.93

(N = 28)

58.67

(N = 49)

p = 0.24 p = 0.90 p = 0.42

Inequality Loving 35.36

(N = 25)

34.74

(N = 54)

21.55

(N = 27)

23.25

(N = 57)

56.88

(N = 25)

58.06

(N = 52)

p = 0.80 p = 0.21 p = 0.74

Bribe Max 26.82

(N = 11)

15.72

(N = 12)

13.55

(N = 11)

10.04

(N = 12)

40.37

(N = 11)

25.75

(N = 12)

p = 0.02** p = 0.01*** p = 0.01***

Bribe > mean < mean > mean < mean > mean < mean

20.02

(N = 51)

17.86

(N = 23)

11.21

(N = 51)

12.47

(N = 23)

31.23

(N = 51)

30.32

(N = 23)

p = 0.35 p = 0.25 p = 0.76

All variables defined in text. p-values correspond to t-tests comparing the two binary categories created within each variable.

***, **, *indicate p < 0.01, p < 0.05, and p < 0.1, respectively.

secondary school; 3: high school; 4: university; 5: master); age,
a dummy variable equal to one for married inmates, number of
children, and number of siblings17.

The regression results confirm all main findings obtained
so far, both in the parsimonious and in the full specifications.
We document a significant relationship between primary
psychopathy and reciprocal behavior in the trust game,
between both dimensions of psychopathy and cooperation
in the prisoner’s dilemma, and between both dimensions of
psychopathy and bribe maximizing decisions by inmates in
the role of public officials in the corruption game. Regarding
distributional preference types, Supplementary Table 6 confirms
that higher levels of primary and secondary psychopathy are
more likely to be encountered among spiteful types (thereby
strengthening the non-parametric test results, which were
significant only for secondary psychopathy). In addition, the
regression analysis in Supplementary Table 7 points toward a

17In the corruption game these control variables are available only for a small sub-

sample of inmates, thus not yielding enough degrees of freedom to estimate the

full specifications.

further negative association between higher levels of (primary)
psychopathy and pro-social behavior, measured by the likelihood
of being classified as an inequality averse type.

DISCUSSION

Psychopathic personality traits are related to lack of empathy
and low inhibition, which would be expected to yield antisocial
behavior. In this paper, a population of subjects was recruited
among the inmates of two Greek prisons. They were asked to
reply to the questions of a self-reported psychopathy scale, the
LSRP. They were also faced with four incentivized decision-
making experimental tasks which are appropriate to study pro-
social (or antisocial) behavior. The four tasks involved decisions
affecting oneself and others and were chosen to represent
different types of interaction. First, a distributional task, the
EET, involved binary dictator-type choices among scenarios
regarding own and others’ rewards. Second, strategic interaction
was involved in a simultaneous (prisoner’s dilemma) game
involving strategic uncertainty on behalf of both players in
each subject pair. Third, in a sequential (trust) game, strategic
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uncertainty was limited to the first mover, while the second
player’s decision involved no strategic uncertainty. Finally, a
more complex, sequential three-player bribery game involved
both asymmetric roles and strategic uncertainty. In all these
contexts, psychopathy was found to predict antisocial behavior in
more or less the expected way, with the exception of active bribers
whose psychopathy scores did not predict their bribing behavior.
Specifically, higher psychopathy scores relate to lower levels of
reciprocity and cooperation, and a higher probability of passive
bribery, in the sense of making bribe-maximizing choices.

From a methodological point of view, the robustness of
our findings across different economic and game-theoretic
experimental tasks can be seen as a confirmation of the validity of
the methods used, including the task used for the measurement
of subjects’ psychopathy, LSRP. Furthermore, the association
of psychopathic traits with antisocial behavior is confirmed
in a relatively demanding design, in which a broadly used
psychometric instrument is shown to reasonably predict behavior
in a series of tasks that have the usual abstract framing of
context-free decision-making. This framing has interfered in
the way others are perceived as (un)trustworthy. Furthermore,
the economic decision- making contexts used here have shown
further ways of interpreting the difference between primary and
secondary psychopathy. The latter is a good predictor of the lack
of reciprocity toward people trusting the subject in the first place.
Therefore, the results reported here can be seen as an encouraging
sign of the benefits from interdisciplinary approaches in order to
address the important issue of external and internal validity of
the experimental paradigm in both economics and psychology
and ultimately document the existence of behavioral spillovers,
not only among different economic decision-making tasks, but
also across the borders of the two main behavioral sciences.

Regarding the limitations of our study, there are several
domains in which our experimental design could be improved
or at least complemented by new experiments. First of all, our
results come from male prisons. A natural extension would be to
check with female institutionalized subjects whether these results
are gender-specific. Similarly, a lot could be gained by studying
the behavior of inmates in other countries, in order to identify
possible prison-specific and country-specific effects. During the
experiments we often got the impression that the volunteering
inmates accepted to participate in our sessions out of curiosity
regarding our “true” objectives. They seemed to hold suspicions
regarding our independence from the prison authorities and the
anonymity of our protocols. In that sense, highly psychopathic
subjects may have adapted their responses in the LSRP test and
even their behavior in the experiments in order to project a
better self-image in the eyes of the researchers and, supposedly,
the prison authority. Future experiments in prison should try to
elicit subjects’ trust in the researchers’ independence and elicit
their beliefs on the intentions of the researchers when running
similar studies.

A general caveat of experiments with prisoners is that the
sample recruited among volunteering inmates will never be
comparable with a naturally occurring similar sample extracted
from the general population. The span of ages and nationalities

contrasts with the unique gender, and the clustering of education
on the lowest levels. Relatedly, a limitation of our study is that
it documents a relationship between psychopathic traits and
inmates’ behavior, but it cannot address the question whether
psychopathic individuals are more likely to enter prison, or
whether psychopathic trends develop inside prison. In general,
the extent to which the experience of incarceration shapes
behavior is an open and very interesting research question.
The small size of the sample is another issue which makes
it difficult for the researchers to consider sufficiently many
groups in terms of prisoner typologies in order to account for
the numerous individual factors which may underlie behavioral
differences. Finally, it is difficult -if not impossible- to find a
similar, naturally occurring, sample outside the prison to make
behavioral comparisons between the inmates and a baseline
with non-inmates.
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The success and well-being theory of trust holds that higher social class is associated
with higher generalized trust, and this association has been well documented in
empirical research. However, few studies have examined the processes that might
explain this link. This study extends this assumption to explore the mediating mechanism
in the association. We hypothesized that social class would positively predict generalized
trust, and the relationship would be mediated by people’s sense of control. Self-
report data were collected from 480 adults (160 males, 320 females; ages 18–61)
who participated through an online crowdsourcing platform in China. The results of
multiple regression and mediation analyses supported the hypothesized model. This
research provides further support for the success and well-being theory of trust, and
builds on it by identifying greater sense of control as a possible explanation for the link
between high social class and generalized trust. Limitations and possible future research
are discussed.

Keywords: generalized trust, sense of control, social class, socioeconomic status, social trust

INTRODUCTION

Generalized trust is regarded as the core component of social capital and the building block of
modern societies (Fukuyama, 1995; Delhey et al., 2011; Freitag and Bauer, 2013; Kim, 2018).
It motivates a range of positive societal outcomes, including economic development (Tabellini,
2010), institutional quality (Robbins, 2012), civic engagement (Delhey et al., 2011) and democracy
(Paxton, 2002; Zmerli and Newton, 2008). Without generalized trust, social disorder and conflict
are commonplace (Putnam, 2000; Robbins, 2016; Jing, 2019).

One consistent correlate of generalized trust is social class or socio-economic status, with the
rich and well-educated reporting more generalized trust than their lower social class counterparts
(Putnam, 2000; Alesina and La Ferrara, 2002; Hamamura, 2012; Brandt et al., 2015; Navarro-
Carrillo et al., 2018b). The link between social class and generalized trust has been postulated for
decades. For instance, Simmel (1950) emphasized that there was the discrepancy of resources that
are available to different social class to afford the risks of trust. A few prior studies have investigated
potential psychological mechanisms (e.g., relative deprivation) in the social class-interpersonal
(dis)trust relationship (Yu et al., 2020). However, there has been a little empirical research regarding
the explanation of why social class and generalized trust are correlated. In the current research, we
fill this gap by testing the role that sense of control may play in explaining this association.

Generalized trust refers to one’s belief that most people can be trusted (Yamagishi and Yamagishi,
1994; Uslaner, 2002; Freitag and Traunmuller, 2009; Navarro-Carrillo et al., 2018b). People with
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high generalized trust hold a general belief in human benevolence
and they believe that the trustee has benign intentions in social
interactions (Yamagishi and Yamagishi, 1994). As a result, they
tend to trust strangers, passersby on the street, and other
people whom they do not know well. Although generalized
trust exposes people to the risk that the target of trust has
harmful intentions, this risk may be outweighed by the benefits
of trusting strangers. One of the benefits of generalized trust
is its promotion on interactions among unfamiliar individuals.
Interactions with unfamiliar people expose individuals to novel
information and resources that are not available in acquainted
relationships (Hamamura, 2012).

Previous research suggested that the risks and benefits of
generalized trust are balanced differently across people from
different groups, including different social classes (Hamamura,
2012; Brandt et al., 2015). We hold that a sense of personal
control may contribute to people’s perception of these risks and
benefits of trust. Members of the lower social class are likely to
have a lower sense of control, and thus a lower trust to other
people. In the following sections we review the literature on the
direct relationship between social class and generalized trust, and
the literature relevant to our proposal that sense of control may
mediate this link.

Direct Relationship Between Social
Class and Generalized Trust
Social class is typically conceptualized as a reflection of multiple
features of social life (Fiske and Markus, 2012; Kraus and Keltner,
2013; Daganzo and Bernardo, 2018). Social class is a context
rooted in both the resources of social life (e.g., wealth, education,
occupation) and the individual’s perceived rank within the social
hierarchy (Kraus et al., 2009, 2012). Traditionally, researchers
measure social class in terms of objective indicators such as the
individual’s level of education, income, and occupation prestige
(Kraus et al., 2009, 2012; Daganzo and Bernardo, 2018).

However, there are several inherent problems in assessing
social class with objective variables. For instance, it is uncertain
how objective indicators (e.g., education, income) combine to
yield a composite score representing social class (Kraus et al.,
2009; Oakes and Rossi, 2003). As a result, many researchers
have questioned the validity of objective metrics of social class
in capturing the essence of class. Moreover, many research
suggested that subjective measures of social class, compared with
the objective measures, more strongly predict the psychological
outcomes and serve as a more consistent predictor of social
explanation (Adler et al., 2000; Kraus et al., 2011, 2012). Thus,
in this study we refer to social class using subjective measures.

According to the success and well-being theory of trust
(Delhey and Newton, 2003), generalized trust is more likely to
be expressed by people from the upper class than people from
the lower class (Alesina and La Ferrara, 2002; Gheorghiu et al.,
2009; Hamamura, 2012; Brandt et al., 2015; Navarro-Carrillo
et al., 2018b). Trust always carries risks, and it is more risky for
lower class individuals (Hamamura, 2012; Navarro-Carrillo et al.,
2018b). Lower status individuals who commonly face resource
scarcity cannot afford to lose even a little if their trust is betrayed.

In contrast, upper class individuals have abundant properties to
protect against the risks and vulnerabilities of trust (Brandt et al.,
2015), and they can gain more benefits from trust (Delhey and
Newton, 2003; Hamamura, 2012).

Moreover, from this perspective, social trust is the product of
adult life experiences. Upper class people have been treated with
more respect and kindness. Consequently, they are more trusting
than lower class individuals who always suffer discrimination
and social exclusion (Putnam, 2000). This theory is supported to
some degree by survey data provided by the American General
Social Survey (Alesina and La Ferrara, 2002) and the German
Socio-Economic Panel (Korndörfer et al., 2015). These studies
suggest that social class is consistently and positively related to
generalized trust.

Sense of Control as a Potential Mediator
Although previous studies have indicated that social class has
enduring association with generalized trust (Hamamura, 2012;
Brandt et al., 2015; Navarro-Carrillo et al., 2018b), the specific
mechanism involved in this association has been rarely examined.
One reason that social class is linked with generalized trust may
be that members of different social classes differ in their sense
of control. Several studies have documented a disparity in sense
of control felt by members of the upper and lower social classes,
with upper class individuals typically reporting greater perceived
control over their life (Lachman and Weaver, 1998; Kraus et al.,
2009; Daganzo and Bernardo, 2018).

Sense of control or self-agency has been described as the
experience of being the source of one’ s own actions and their
consequences (Dewey et al., 2010; Di Plinio et al., 2020). From
an event-control approach (Jordan, 2003), one’s sense of agency
depends partly on contextual information about the degree of
control an individual has over the environment (Dewey et al.,
2010; Kumar and Srinivasan, 2012; Di Plinio et al., 2019).
From the social cognition perspective on social class, social
class contexts elicit a coherent set of social cognitive patterns
of thought, feeling, and action with regard to oneself and
other people (Kraus et al., 2012). Specially, people from upper
class inhabit an environment with abundant resources, personal
freedom, and social opportunities. This makes them perceive a
greater sense of personal control over life (Kraus et al., 2009,
2012). Furthermore, upper class individuals are more likely to
occupy positions of influence and elevated status, which strongly
promote their perceived personal control (Kraus et al., 2012).
In contrast, the social contexts of lower class are characterized
by reduced resources, external threats, and vulnerability, which
may make them feel powerless to exert control over their lives
(Haushofer and Fehr, 2014; Piff, 2014).

Furtherly, the social class difference in sense of control may
lead to the disparity in generalized trust (Navarro-Carrillo et al.,
2018a; Samson and Zaleskiewicz, 2020). Uslaner (2002), for
instance, views individuals’ sense of control over their life as
key to understanding their trust in people. Generalized trust
always carries risks due to the possible betrayal by others (Delhey
and Newton, 2003; Hamamura, 2012; Navarro-Carrillo et al.,
2018b). Individuals with greater sense of control can afford
to maintain an optimistic view of other people and be more
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trusting in general (Samson and Zaleskiewicz, 2020). In contrast,
individuals with lower perceived personal control over life are
psychologically defensive and prefer to distrust others (Brandt
and Henry, 2012; Samson and Zaleskiewicz, 2020). It makes sense
to think that people lack of perceived control express diminished
generalized trust.

CURRENT STUDY

The main purpose of the present research was to examine the
relationships among social class, generalized trust and sense of
control. We expected to find further evidence of the social class
difference in generalized trust, as it has been documented in
many other studies. More importantly, we tested a model in
which sense of control mediated the relationship between social
class and generalized trust. The four hypotheses below were
derived from the theoretical assumptions and empirical evidence
presented above.

H1 Social class will significantly and positively predict
generalized trust.

H2 Social class will be positively related to sense of control.

H3 Sense of control will be positively associated with
generalized trust.

H4 Social class will be associated with higher generalized trust
through heightened sense of control.

MATERIALS AND METHODS

Participants
An online crowdsourcing platform in mainland China, which
provides functions equivalent to Amazon Mechanical Turk,
recruited 494 Chinese participants. Of these, 14 reported their
age to be below 18. These participants were excluded from the
following analyses, leaving a final sample of 480 individuals (160
males, 320 females). The age of participants ranged from 18 to
61 years of age (M = 27.77, SD = 8.21).

A sensitivity power analysis using G∗Power (Faul et al., 2007)
indicated that, the minimum effect size required to produce
power at the 0.80 level in linear multiple regression with current
sample size was 0.016. The effect size of regression coefficients in
our study were all greater than it.

Procedure
Participants were instructed that they would participate in an
online survey about their social attitudes. They were informed
that their answers would be anonymous and that they could stop
participating at any time. They signed an informed consent form
prior to participating in the online surveys. Then, they filled out
measures of social class, sense of control, and generalized trust.
The participants also provided their gender and age. It took about
four min to complete all the scales. If participants skipped an
item, they were reminded to complete it when they clicked the
submit button. The survey could not be submitted until all items

were completed. This provided a data set with no missing values.
The participants were thanked for participating in the study but
received no other reward.

Measures
Social Class
We assessed social class using the MacArthur Ladder Scale (Adler
et al., 2000). Participants were shown a picture of a 10-rung
ladder and asked to imagine that the ladder represented where
people stand in society. They were told that at the bottom (social
class = 0) are the people who are the worst off—who have the
least education, the least money, and the least respected jobs or
no jobs; at the top of the ladder (social class = 10) are the people
who are the best off—those who have the most education, the
most money, and the most respected jobs. Then, they were asked
to indicate their position at the ladder at this time of their life
relative to other people in society (M = 4.55, SD = 1.69).

Sense of Control
Sense of control was assessed using the established measure
from Lachman and Weaver (1998). The Sense of Control Scale
is composed of 12 items—4 measuring personal mastery and 8
measuring perceived constraints. Sample items are: “I can do just
about anything that I really set my mind to” and “When I really
want to do something, I usually find a way to succeed at it” from
the personal mastery dimension, and “Other people determine
most of what I can and cannot do” and “There is little I can do to
change many of the important things in my life” from the perceived
constraints dimension. Items were rated on a 7-point Likert scale
(1 = strongly disagree, 7 = strongly agree). The items belonging
to perceived constraints dimension were reverse-scored, then all
items were averaged to obtain a composite score for sense of
control (α = 0.82). Confirmatory Factor Analysis showed that
the scale had high construct validity in this study (CFI = 0.95,
TLI = 0.94, RMSEA = 0.06, 90% CI [0.04, 0.07], SRMR = 0.05).

Generalized Trust
Generalized trust was assessed using an established three-
item measure (Chen et al., 2011). To assess generalized trust,
participants indicated their agreement with three statements. The
first item is the classic binary trust question from the World Value
Survey: “Generally speaking, would you say that most people can be
trusted or that you need to be very careful in dealing with people?”
Responses were coded as 1 = need to be very careful, 2 = don’t
know, 3 = most people can be trusted. The second item is “Do
you think that most people will take advantage of your weakness
or that they will do you justice?” with responses coded as 1 = take
advantage of me, 2 = a 50–50 chance, 3 = do me justice. The third
item is “No matter known or not, most people are trustworthy.”
Responses were coded as 1 = they aren’t trustworthy, 2 = a 50–50
chance, 3 = they are trustworthy. Scores on the three items were
averaged to form the generalized trust scale. The Cronbach’s alpha
coefficient in this study was 0.62.
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TABLE 1 | Relationships among social class, sense of control, and generalized trust.

Class-trust relationship Class-control relationship Control-trust relationship

Without control variables β = 0.23, F (1, 478) = 26.10 β = 0.33, F (1, 478) = 56.31 β = 0.30, F (1, 478) = 47.05

With control variables β = 0.23, F (2, 476) = 8.91 β = 0.33, F (2, 476) = 20.47 β = 0.30, F (2, 476) = 15.66

Note: All effects are significant at p < 0.001. The control variables were gender and age.

RESULTS

Prior to the main analyses, we conducted a preliminary analysis
among variables.1 Correlations between primary variables of
interest and demographic variables were all not significant.
However, prior research has controlled for gender and age
when analyzing the contribution of social class to social trust
(Hamamura, 2012; Brandt et al., 2015; Kim et al., 2021).
Therefore, and as they are common sociodemographic variables,
we consider their effects on the hypothesized associations.

Then, we performed regression analyses predicting the links
among social class, sense of control and generalized trust. We
included gender and age as control variables to determine
whether the associations held beyond the effects of demographic
variables. The results of these analyses are summarized in Table 1.

Supporting H1, social class was significantly associated with
generalized trust, R2 = 0.052, F(1, 478) = 26.10, β = 0.23,
p < 0.001, 95% CI [0.140, 0.315]. This relationship remained
significant when controlling for gender and age, R2 = 0.053, F(2,
476) = 8.91, β = 0.23, p < 0.001, 95% CI [0.140, 0.316]. Supporting
H2, social class predicted greater sense of control, R2 = 0.105, F(1,
478) = 56.31, β = 0.33, p < 0.001, 95% CI [0.240, 0.410]. This link
remained significant when controlling age and gender, R2 = 0.114,
F(2, 476) = 20.47, β = 0.33, p < 0.001, 95% CI [0.241, 0.410].
H3 was also confirmed. Sense of control predicted significantly
greater generalized trust, R2 = 0.09, F(1, 478) = 47.05, β = 0.30,
p < 0.001, 95% CI [0.214, 0.385]. This result was still significant
after controlling for gender and age, R2 = 0.09, F(2, 476) = 15.66,
β = 0.30, p < 0.001, 95% CI [0.213, 0.385].

To determine whether sense of control acted as a mediator
between social class and generalized trust, we tested the
hypothesized mediation model in Amos 27. Structural equation
modeling indicated that the hypothesized model (Figure 1)
showed a good fit with the data (CFI = 0.86, TLI = 0.83,
RMSEA = 0.07, 90% CI [0.06, 0.08]). We used a bootstrapping
technique with 5,000 iterations to estimate the indirect effect
of social class on generalized trust through perceived control.
The size of the indirect effect was estimated by examining the
95% bootstrap confidence interval (CI) of the estimate; the effect
is considered significant when the CI does not include zero.
Supporting H4, the indirect effect was significant; that is, higher
social class was associated with higher generalized trust via a
process of greater sense of control (β = 0.10, SE = 0.03, p < 0.001,
bias-corrected 95% CI [0.05, 0.18]). As can be seen in Figure 1,
the direct effect of social class on generalized trust remained
significant (β = 0.20, SE = 0.06, p = 0.003, bias-corrected 95% CI

1In our analyses, gender was coded as a dummy variable, male = 1, female = 2. All
the variables were standardized before the analyses.

b = .32***a =.31***

Social class

Sense of 

control

Generalized 

trust

c = .20**

Indirect = .10***

FIGURE 1 | Mediating model illustrating the relationships among social class,
sense of control, and generalized trust. Paths a, b, and c represent direct
effects. All numbers are standardized regression coefficients. ∗∗p < 0.01,
∗∗∗p < 0.001. The 95% confidence interval of the bias-corrected indicates a
significant indirect effect.

[0.07, 0.31]) after including the mediation component, suggesting
partial mediation.

DISCUSSION

It is well documented that members of the upper social class show
more generalized trust than members of the lower social class,
but a little research has examined the reason for this association.
The present study tested whether sense of personal control plays
a mediating role in the association between social class and social
trust. We found evidence that supported four key hypotheses
derived from the success and well-being theory of trust (Delhey
and Newton, 2003). This study represents the first empirical
demonstration of a mediator of sense of control between social
class and generalized trust, and the new evidence that this is
a process through which social cognition effect of social class
(Kraus et al., 2012) can operate.

This study enriches the growing body of research on social
class and trust. As expected, social class significantly and
positively predicted generalized trust. This finding is consistent
with the success and well-being theory of trust that asserts a
positive association between social class and generalized trust
(Delhey and Newton, 2003; Brandt et al., 2015; Edelman, 2017).
The present study supports this long-held view and adds new
evidence that helps explain why higher social class is associated
with greater generalized trust.

The results showed that perceived control may be a mediating
psychological mechanism in the association between social class
and trust beliefs. As the social cognition perspective on social
class suggests (Kraus et al., 2012), social class contexts elicit a
coherent set of social cognitive patterns of thought, including
the perception of personal control. Specifically, the upper social
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class context generates a stronger sense of control than the lower
social class context (Kraus et al., 2009; Daganzo and Bernardo,
2018). This is consistent with the event-control approach, which
asserts that context information can modulate individual’s sense
of control (Jordan, 2003; Di Plinio et al., 2019). Furthermore,
several researchers have highlighted generalized trust as a
direct consequence of sense of personal control (Uslaner, 2002;
Navarro-Carrillo et al., 2018a). Samson and Zaleskiewicz (2020)
declared that people who have a strong sense of control over one’s
own life may be more likely to maintain an optimistic view of
other people and to be more trusting in general. Sense of control
thus is a psychological mechanism that links social class to trust
and a helpful focus of intervention for people of lower class who
struggle with trusting others.

The current study not only supports the success and well-
being theory of trust, but extends the theory by revealing that the
cognitive factors work when social class may serve to structure
social psychological functioning. Furthermore, a new question is
raised and might need to be incorporated into the success and
well-being theory of trust. That is, whether emotional factors
act in the function process of social class, given that some
negative emotion such as insecurity and anxiety are the powerful
attenuators of trust (Patterson, 1999; Nguyen, 2017; Navarro-
Carrillo et al., 2018a).

The present work is not without limitations. First, the cross-
sectional design limits the causal conclusions that can be drawn
from the data. Given that social class involves a long-term
experience and is probably more stable than generalized trust,
it may be that social class influences generalized trust in the
association. However, it is also possible that a third variable
affects both of them. For example, social class of parents may
partially determine the social class of children and influence
the trust belief of children through the socialization of social
cognition in the family.

Secondly, the internal reliability of the generalized trust scale
was acceptable but not high. This is a common weakness of
short scales (Tavakol and Dennick, 2011). Cronbach’s alpha, a
commonly used measure of internal consistency, is affected by
the length of the scale. If the scale length is too short, the value
of alpha is reduced (Streiner, 2003; Tavakol and Dennick, 2011).
However, this measure effectively exhibited social class tendency
of generalized trust in our sample, and a similar measure has
been used in other research on social class and generalized
trust (Brandt et al., 2015). Nevertheless, a longer scale may be
more useful in future research, such as the General Trust Scale
(Yamagishi and Yamagishi, 1994) which has 6 items and showed
high internal consistency (alpha values range from 0.71 to 0.74)
in other studies (Navarro-Carrillo et al., 2018a,b).

Thirdly, we used only subjective measures to assess social
class, and different results may be obtained using objective
measures. Subjective measures have been found to be more
potent predictors of psychological outcomes than the objective
measures (Adler et al., 2000; Kraus et al., 2011, 2012). However,
in some cases, objective measures of social class work better
in predicting social explanations (Kim et al., 2021). As a
consequence, including both subjective and objective measures
of social class would allow a test of which aspects of social

class are most predictive of generalized trust. It might also
help in inspecting the inter-relations between objective vs.
subjective social class.

Fourthly, the role of psychological defensiveness playing in
the association between social class and generalized trust should
be further explored. People from the lower class face long-
term prejudice and psychological threats to the self, which make
them psychologically defensive against these self-threats (Henry,
2009; Brandt et al., 2015). A manifestation of psychological
defensiveness is in terms of distrust in other people (Brandt
and Henry, 2012). Psychological defensiveness may be an
individual difference that would explain some of the variability
in generalized trust among people of the lower social class.

Lastly, cultural issues should be considered in interpreting
the results. Culture exists as a socially shared reality that
generates values, beliefs, and social interaction norms
in social life (Barker, 2017). For instance, some cultures
value interdependence and benevolence while others value
independence and competitiveness. Consequently, social trust is
generally affected by cultural elements (Gheorghiu et al., 2009;
Berigan and Irwin, 2011; Steel et al., 2018). This may lead to
diverse baselines of social trust across different cultures and, in
turn, may impact the association between social class and trust.
This effect may function through some general cultural factors
(e.g., individualism vs. collectivism, multiculturalism, politics
regarding immigration) or through attention to emotional and
cognitive stimuli (Grossmann et al., 2012).

CONCLUSION

There is a well-documented link between social class and
generalized trust (Hamamura, 2012; Brandt et al., 2015).
However, a little research has examined the reason for this link.
The key contribution of the present study is the finding that
sense of control acts as a mediator between social class and
generalized trust. Members of the upper social class were inclined
to perceive high control over their outcomes, and they held a
strong generalized trust in daily life. In contrast, members of the
lower social class were more likely to feel a low sense of control,
and in turn, low social trust.
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We contribute to the ongoing debate in the psychological literature on the role of

“thin slices” of observable information in predicting others’ social behavior, and its

generalizability to cross-cultural interactions. We experimentally assess the degree to

which subjects, drawn from culturally different populations (France and Japan), are able

to predict strangers’ trustworthiness based on a set of visual stimuli (mugshot pictures,

neutral videos, loaded videos, all recorded in an additional French sample) under varying

cultural distance to the target agent in the recording. Our main finding is that cultural

distance is not detrimental for predicting trustworthiness in strangers, but that it may

affect the perception of different components of communication in social interactions.

Keywords: trustworthiness, communication, hidden action game, cross-cultural comparison, laboratory

experiment

1. INTRODUCTION

A common pattern in human strategic behavior is conditional cooperation, i.e., the willingness
to sacrifice personal resources for the mutual benefit as long as others do the same (Fischbacher
et al., 2001; Kocher et al., 2008). The extent to which individuals follow the notion of conditional
cooperation determines their trustworthiness in social interactions that require mutual cooperation
or involve economic exchange (Boone and Buck, 2003). Notwithstanding the standard economic
prediction that communication in such contexts should be “cheap talk” and considered as irrelevant
for final decisions (Farrell and Rabin, 1996), but in line with the “mind reading” hypothesis that
communication may help uncover the motivational states of others (Sally, 2000), experimental
evidence suggests that communication helps detect trustworthiness. Communication can thus
contribute to creating successful partnerships, and help protect against potential exploitation (He
et al., 2017).

Clearly, the verbal content of communication may provide valid signals for the receiver about
the sender’s intentions. A well-established finding is that making a voluntary promise (i.e., a free
statement of intent) to cooperate is predictive of the sender’s cooperative behavior (see Woike and
Kanngiesser, 2019, for a recent and exhaustive review of this vast literature). In addition, Babutsidze
et al. (2021) provide experimental evidence that this signal is correctly taken into account by the
receivers across several communication protocols (ranging from plain text transcript to audio
recording to video recording to face-to-face interaction) varying the amount of nonverbal content
conveyed in the sender’s message.

However, communication in social interactions is not only about words. Under the standard
definition applied in animal studies, communication consists of any behavior in [. . .] the sender
[. . .] which evokes a response in [. . .] the receiver; for humans, this definition may also encompass
notions of conscious intent or volition (see Chapter 2 in Ekman, 2006, p. 21). Accordingly,
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another important result in the experimental literature is that
the role of communication as means of signaling trustworthiness
is not restricted to its purely verbal content. The nonverbal
components of communication—such as facial displays, body
movements, tone of voice—also play a role in signaling
trustworthiness. For instance, echoing the evolutionary argument
by Boone and Buck (2003) that spontaneous emotional
expressivity can act as a marker of pro-social motives like
trustworthiness and cooperativeness, Brown et al. (2003) provide
experimental evidence that altruists are perceived as more
expressive than non-altruists. Oda et al. (2009b) highlight a
particular dimension of human emotional expressivity: altruists
are more likely to display genuine smiles. In the same vein,
Centorrino et al. (2015) investigate the role of smiles in creating
social exchange. Using an incentivized trust game with pre-
play communication stage in which the trustee transmits to
the trustor a pre-recorded video message with standardized
verbal content, they find that the trustees conveying genuine
smiles in their recordings also tend to be more trustworthy (i.e.,
generous toward their partners), and incite higher trust from
others. An important line of experimental work also shows that
information gathered through a brief, controlled and superficial
access to physical characteristics of an unknown counterpart—
their face, body gestures, way of expression (sometimes referred
to as “thin slices” of observable information)—may help detect
cooperativeness in various types of economic interactions (for a
recent survey, see Bonnefon et al., 2017).

Our paper contributes to the growing experimental literature
on detecting other-regarding preferences based on “thin slices”
of observable information. We investigate the extent to
which the recognition of trustworthiness in social interactions
is a pancultural trait. We address the following question:
Does cultural distance matter when it comes to detecting
trustworthiness in social interactions? We build on a series of
previous experiments by Oda et al. (2009a) and Tognetti et al.
(2018) who offer a cross-cultural (Japan vs. France) comparison
of the ability to detect the degree of altruism of Japanese subjects
based on a short and muted video recording taken in a context
which is unrelated to the target behavior. Tognetti et al. (2018)
interpret the main finding—the general capacity (inability) of
the Japanese (French) subjects to distinguish between altruistic
and non-altruistic Japanese subjects based on the provided visual
stimuli—as evidence that the nonverbal cues of prosociality are
specific to one’s culture rather than universally detectable. Our
laboratory experiment is based on a variation of the trust game
(Berg et al., 1995) with moral hazard, known as the hidden-
action game (Charness and Dufwenberg, 2006). Our first set of
stimuli comes from the previous experimental dataset reported
by Babutsidze et al. (2021). It consists of video recordings of
short, free-form pre-play statements delivered by the trustees to
the trustors in direct face-to-face interactions happening in Nice,
France. We provide the nonverbal content of those recordings as
stimuli in an incentivized task in which subjects need to correctly
predict the decisions previously made by the trustees. To allow
for a cross-cultural comparison of prediction accuracy, this part
of experiment relies on a different French sample (Lyon), as well
as on a Japanese sample (Osaka).

As compared to the standard prediction tasks employing the
“thin slice” paradigm, our methodological focus on nonverbal
communication is novel and taps into the behavioral ecology
of laboratory experimentation with social interactions. From
the behavioral ecology perspective, facial displays are specific to
intent and context, are issued in the service of social motives, and
are interpretable in the context of interaction (see, e.g., Chapter 7
in Fridlund, 1994). In the words of Chovil and Fridlund (1991):

Facial displays are a means by which we communicate with others.

Like words and utterances, they are more likely to be emitted when

there is a potential recipient, when they are useful in conveying the

particular information, and when that information is pertinent or

appropriate to the social interaction. (p. 163)

Clearly, this argument also applies to other components of
nonverbal communication, such as gestures and body language.
However, the previous studies—including those mentioned
above (the study by Centorrino et al., 2015, is a notable
exception), as well as the later contributions by, e.g., Van Leeuwen
et al. (2018) and Oda et al. (2021)—are typically based on visual
stimuli which are strongly dissociated from the social context
in which the predicted target behavior (i.e., detection of certain
facets of cooperativeness, such as altruism, trustworthiness,
reciprocity) occurs. This is either because the visual stimuli
used therein only consist of a neutral mugshot picture (like
in our first control condition—PHOTO) or a neutral video
recording with made-up content (like in our second control
condition—neutral video, henceforth VIDNE)1. Thus, such
standard design may only capture the extent to which certain
morphological characteristics and general expressivity can be
helpful in predicting human behavior. Our main condition
(loaded video, henceforth VIDLO) extends this standard setup
by providing the visual stimuli that belongs to the same
social context as, and thus is intertwined with, the target
behavior—the personal statement made by a trustee in front
of the trustor prior to the decision-making stage of the trust
game. Thus, the “thin slice” of observable information and the
subsequent target behavior are both components of the same
social interaction2.

We find several consistent patterns of prediction-making in
our two samples. For both samples, the overall rates of accurate

1These two sets of stimuli come from our previous experimental work reported in

Zylbersztejn et al. (2020) and Babutsidze et al. (2021).
2For a similar approach based on non-experimental data see, e.g., Belot et al.

(2010, 2012), Sylwester et al. (2012), Van den Assem et al. (2012), Turmunkh et al.

(2019). They use data from a TV game show—The Golden Balls—which consists

of a high stake prisoner’s dilemma environment with a pre-play stage of natural

face-to-face communication moderated by the host. Despite the clear virtues in

terms of behavioral ecology, some features of these data fall short of the rigorous

requirements of experimental control that is achieved in our laboratory setting.

First, there is a continuous two-way communication between participants, so each

subject acts both a sender and a receiver of messages. In our design, the players’

roles in the process of communication are unique and reflect their respective tasks

in the game. Second, in a TV game show the process of communication may be

interrupted, and its content affected by a third party: the game host. For instance,

often times the host talks one player into making a promise to cooperate with the

other player. Our design rules our any possibility of such interference, allowing for

a free and uninterrupted flow of communication from the trustee to the trustor.
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detection of trustworthiness in strangers based on “thin slices”
of observable information remain constant across the three
types of stimuli. Moreover, we look at certain morphological
traits of the target agents (facial masculinity, asymmetry, and
weight-to-height ratio, as well as sex) and find that both the
French and the Japanese subjects resort to the same heuristics
(thus exhibiting similar biases) when making judgments about
others’ trustworthiness.

Nonetheless, some notable differences also arise across the
two cultures. Overall, the VIDLO condition is the only instance
where we observe predictions being made with a “better
than chance” accuracy. However, this only happens for the
Japanese subjects; despite cultural proximity with the target
agents, the French subjects are not able to distinguish between
the trustworthy and untrustworthy ones after observing the
nonverbal content of communication. To shed more light
on this (somewhat surprising) outcome, we then extend our
empirical analysis with a new dataset containing the same
set of recordings, this time with unmuted verbal content.
The availability of this verbal content significantly improves
prediction accuracy of the French subjects in the unmuted
VIDLO condition. In line with the previous studies, we confirm a
particular role of voluntary promises in signaling trustworthiness
among strangers. This suggests that cultural distance (proximity)
makes people relatively sensitive (insensitive) to the relevant
components of nonverbal content of communication that go
beyond basic morphological heuristics. Rather, within cultural
proximity attention is attuned to the relevant aspects of the
verbal content of communication. Hence, cultural distance (i) is
not detrimental for the comprehension of the nonverbal content
of communication (if anything, it is exactly the opposite), and
(ii) it may affect the perception of the different components of
communication in social interactions.

2. EXPERIMENTAL DESIGN

2.1. Experimental Stimuli for the Prediction
Task
For implementing the prediction task, we exploit the dataset
previously reported in Babutsidze et al. (2021). That study is
based on the hidden action game by Charness and Dufwenberg
(2006) presented in Figure 1. All payoffs are in Euros. The game
is played between two parties: the trustor and the trustee. The
trustor may either choose an outside option Out which yields
5 to both players and ends the interaction, or go In. Then, the
trustee may either choose to Roll a die (which yields 12 to the
trustor and 10 to the trustee with the probability of 5/6, and
0 to the trustor and 10 to the trustee with the probability of
1/6), or not to Roll (yielding 0 to the trustor and 14 to the
trustee with certainty). This game provides a simple setting for
studying voluntary cooperation under moral hazard: incentives
are not aligned between the two parties, and earning 0 is not
perfectly informative for the trustor about the trustee’s action.
For this reason, we believe that the hidden action game offers a
conservative way of measuring trustworthiness compared to the
classic trust game due to Berg et al. (1995).

FIGURE 1 | Experimental hidden action game.

Like Charness and Dufwenberg (2006), we simultaneously
elicit both players’ decisions. Namely, the trustee makes a
decision without knowing the trustor’s move, and that decision
is only implemented had the trustor gone In. The game is
preceded by a pre-play stage with face-to-face communication
and is implemented as follows. In every experimental session,
six trustors are seated in one room (in separate cubicles and
without the possibility to communicate) where they make all
their decisions in the game. Each of the six trustees, in turn,
makes an individual decision in a separate room. Prior to
the decision-making stage of the game, each trustee is given
approximately two minutes to prepare a short statement for
the trustors. At this point, we provide an additional set of
instructions emphasizing the fact that the statement may affect
the trustors’ decisions and, consequently, the trustee’s gain from
the experiment3. Then, the trustee enters the trustors’ room and
delivers the statement in front of them. The trustors can clearly
see and hear the trustee, and the trustee can also observe the
trustors while delivering the statement. After that, the trustee
leaves to a separate room to make a decision. Simultaneously,
the six trustors privately make their decisions. At the end of
the experiment, the trustees and the trustors are randomly
and anonymously matched into six pairs for payments. Further
implementation details, including the instructions used in that
experiment, are provided in Appendices A1, A2.

In addition to the trustees’ decisions in the experimental
game (and, if relevant, the outcomes of die rolls), our dataset
contains several recordings. Following Van Leeuwen et al. (2018),
upon arrival to the laboratory and before learning about the
rules of the hidden action game, each subject in the role of a
trustee is invited to a separate room for a mugshot picture and
a standardized video recording: the subjects are asked to read a

3This information is part of the summary of the hidden action game experiment

provided in the instructions employed in the current study.
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short extract from a printer instruction manual, while keeping a
neutral facial expression. These two sources of information are
used, respectively, in our PHOTO and VIDNE (neutral video)
treatments. Finally, the trustees are also video recorded while
making a statement in the pre-play communication stage of the
hidden action game. We use this information in our VIDLO
(loaded video) treatment.

The original database in Babutsidze et al. (2021) includes
41 trustees and has been collected at Laboratoire d’Economie
Expérimentale de Nice (LEEN) of the University of Nice, France.
These participants gave their explicit consent (i) for being
recorded, and (ii) for those recordings being used for strictly
scientific purposes in related experimental studies. For the sake
of the present study, we restrict the set of stimuli to an ethnically
homogeneous group of subjects classified as Caucasian by an
independent coder (N = 26; 13 females; average age 22.58, SD =
3.18). Furthermore, we do not disclose the location in which this
sample was collected. The purpose of these design choices is to
minimize the role of ethnic and/or racial biases in reaction to each
stimulus. These trustees are the target agents in the prediction
tasks implemented in the main experiment. Among these 26
target agents, 16 chose to Roll. The 26 stimuli are presented in
random order.

2.2. Main Experiment
Our main experiment is implemented through a between-subject
design and involves a total of N = 273 participants (97%
students; 53% Japanese; 40% females; average age 21.51, SD =

3.89). Table 1 provides further information about the assignment
of subjects in our 3 × 2 factorial design: across the three
treatments (PHOTO, VIDNE, VIDLO) and two locations (Lyon,
France and Osaka, Japan). For each of the six conditions, we
run two experimental sessions that took part in May 2018 in the
Experimental Economics Laboratory at the Institute of Social and
Economic Research (ISER) at Osaka University in Japan, and in
December 2019 in the GATE-Lab, an experimental laboratory
at the GATE Lyon-Saint-Etienne research institute in France4.
Experimental sessions were entirely computerized: subjects were
recruited using ORSEE (Greiner, 2015), and all the experimental
tasks were programmed in z-Tree (Fischbacher, 2007).

Participants make a series of twenty six predictions of trustees’
behavior in an earlier hidden action game (i.e., whether the target
person rolled a die or not). A correct (an incorrect) prediction is
worth 10 (2) euros in the experiments run in France, and 1,200
(240) yen for those run in Japan. No feedback is provided from
one prediction to the other, and two rounds out of twenty six
are randomly drawn for payoff at the end of each experimental
session. Unlike some previous studies using the “better than
chance” paradigm, we do not constrain the base rate of “success”
at the chance level of 50%5. Our experimental treatments

4Since acquaintance between the experimental subjects in Lyon and the target

agents recorded in Nice is unlikely, one may plausibly assume that performance

in the prediction task actually measures the individual capacity to detect

cooperativeness in strangers. See Centorrino et al. (2015) and Van Leeuwen et al.

(2018) for a similar approach.
5Under the “better than chance” paradigm, subjects typically receive randomly

generated pairs of stimuli—one coming from a person that exhibited certain

progressively enrich the set of information about the trustee
that is provided to the subject prior to making a prediction:
either a mugshot picture (PHOTO), or one of muted video
recording: either showing that person making a non-strategic
statement that has been recorded before (and independently of)
the experimental hidden action game (VIDNE), or a loaded one
in which the trustee makes a strategic pre-play statement in front
of the trustors (VIDLO)6.

2.3. Experimental Procedures
Upon arriving to the lab, subjects are seated in individual cubicles
and informed about the general rules of a lab experiment7.
The preliminary part of the session consists of a basic socio-
demographic questionnaire (age, sex, education, major, current
occupation, score at the baccalauréat exam at the end of high
school in the case of French subjects), as well as a set of
(moderately) incentivized and non-incentivized computerized
tasks designed to measure specific individual characteristics8.
After that, subjects receive paper instructions describing the

behavior, and one from another person that did not (which is common knowledge;

see, e.g., Bonnefon et al., 2013; Van Leeuwen et al., 2018). Another method is to

show a series of individual stimuli and inform the subjects about the underlying

base rate (50%) of a given behavioral outcome, but not about the length of the series

(Vogt et al., 2013). Although the “better than chance” paradigm provides a clean

and simple benchmark for measuring the extent to which observable information

affects prediction accuracy, it has been criticized for the lack of external validity.

As pointed out by Todorov et al. (2015a), this criterion seems weak when it comes

to evaluating prediction performance in many real-world environments in which

the different types of behavior are unequally prevalent. Following this argument,

in our experiment the lack of information about the underlying base rate adds to

the overall complexity of the prediction task. See Fetchenhauer et al. (2010) for a

similar approach.
6The average duration of a recording in VIDNE (VIDLO) is 33.38 (25.85) s with

SD 5.27 (13.31) and range 27–49 (11–60). Given that PHOTO only involves static

content, in this treatment we adopted the following procedure. Each time, the

picture of the target person is displayed on the computer screen. After 15 s, a

button appears underneath the picture allowing the subject to move on to the

prediction-making stage. This choice came about as the outcome of the pilot test

of our experimental setup, and appears to be a remedy against the risk of “under-

exposing”—the exposure to the displayed content being insufficient to fully grasp

all the available information, as well as “over-exposing”—participants eventually

getting inattentive due to factors such as boredom, impatience, or a decay in their

interest in the displayed static content.
7The original instructions are in French for the experiments run in Lyon, and

in Japanese for those run in Osaka. Their English version can be found in

Appendix A3.
8This procedure closely follows Babutsidze et al. (2021), and its details can be

found therein. The set of tasks includes standard measures of other-regarding

preferences (Social Value Orientation, SVO, task byMurphy et al., 2011), cognitive

skills (3-item Cognitive Reflection Test, CRT, Frederick, 2005), the theory of mind

(The Reading the Mind in the Eyes Test, RMET, Baron-Cohen et al., 2001), risk

preferences (Gneezy and Potters, 1997), and general trust attitudes (based on the

German Socio-Economic Panel Study, SOEP). Inmost cases, we find no differences

between the two samples—this applies to distributional preferences, cognitive

skills, risk preferences, and general attitudinal trust toward other people. One

notable exception, however, is the theory of mind: the French subjects attain a

significantly higher score on RMET (mean scores of out 34: 27.28 vs. 21.71, p <

0.001 based on two-sided t-test). However, in neither experimental environment of

our 3×2 experimental design we observe statistically significant (Spearman’s rank)

correlation between this measure of the theory of mind and individual prediction

accuracy rates (ρ varies between 0.04 and 0.24, all p > 0.117). This result stands in

line with the previous evidence reported by Sylwester et al. (2012).
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TABLE 1 | Average prediction accuracy rates across countries and treatments:

aggregate data.

France Japan p

PHOTO 51.0% (N = 43) 50.9% (N = 50) 0.972

VIDNE 52.1% (N = 37) 51.6% (N = 49) 0.814

VIDLO 49.9% (N = 48) 52.3% (N = 46) 0.209

p 0.533 0.779

p-values in the last column (row) come from a two-sided t-test (F-test) of the equality

of prediction accuracy rates between countries for a given treatment (across treatments

within a given country).

TABLE 2 | Predicted vs. actual behavior: prediction accuracy across countries

and treatments.

Pr(1[PredictionRoll]) = 1

If 1[ActualRoll] = 0 1 0 1

(pDR) (pR) (pDR) (pR)

Condition France Japan

PHOTO 44.2% 46.8% 38.2% 41.6%

VIDNE 45.3% 49.8% 42.5% 46.5%

VIDLO 50.0% 49.9% 36.2% 42.4%

1[PredictionRoll] (1[ActualRoll]) is set to 1 if a subject predicts that the target player rolled a

die (if the target player actually rolled a die) in the previous experiment, and to 0 otherwise.

details of the previous hidden action game experiment, as well
as their own experimental task.

Those instructions are read aloud by the experimenter,
any remaining questions are immediately answered, and the
experiment moves to its main stage, as described above. In
addition to earnings in the experimental tasks, there is a show-
up fee of 5 euros for the French participants, and 600 yen
for the Japanese participants. The duration of a session was
approximately 1h30 and the average total payoff was 23 euros in
France and 3,175 yen in Japan9.

3. AGGREGATE RESULTS

Table 1 provides an overview of the average prediction accuracy
rates (i.e., the likelihood that a randomly chosen subject
makes a correct prediction in a randomly chosen round of
the experiment) across treatments and cultures. This aggregate
evidence points to (i) no effects of varying the sources of
observable information on prediction accuracy within a given
culture, and (ii) no intercultural variation of prediction accuracy
in any of the three information conditions.

As a next step of our analyses, we disaggregate those data by
looking at prediction accuracy rates conditional on the target
agent’s actual decision—either Roll or Don’t roll. We employ the
statistical framework fromZylbersztejn et al. (2020) to draw a link
between the predicted behavior and the actual behavior. Suppose
that pR (pDR) is the probability of making a prediction Roll

9At the time when our experiments were run, the usual exchange rate oscillated

around 1 euro= 130 yen.

conditional on the target person actually choosing to Roll (Don’t
roll). pR = pDR implies that subjects are unable to discriminate
between trustworthy and untrustworthy target players, and make
a prediction Roll at a constant rate (freely ranging between 0 and
1) irrespective of the trustee’s underlying type. pR > pDR, in
turn, implies that subjects are able to detect the target player’s
type at least partially which makes them more likely to make
a prediction Roll for those who actually rolled a die10. The
corresponding prediction rates are summarized in Table 2, and
statistical support for mean comparisons is provided in Table 3.
For each of the three information conditions (PHOTO, VIDNE,
VIDLO), we regress an indicator variable 1[PredictionRoll] (set
to 1 if one predicts that the target person rolled a die in the
previous experiment, and to 0 otherwise) on another indicator
variable 1[ActualRoll] (set to 1 if the target person actually rolled
a die in the previous experiment, and to 0 otherwise), 1[Japan]
(set to 1 for the Japanese subjects, and to 0 otherwise), as well
as their interaction. The intercept (denoted α0) captures the
aggregate likelihood of predicting Roll for those trustees that did
not actually roll a die (such that α0 = pDR). Our key measure
of interest is given by coefficients α1 and α1 + α3 which provide
the respective empirical estimates of the difference between pR
and pDR (i.e., the extent to which subjects are able to distinguish
between those who rolled and those who did not) for the French
and Japanese subjects11.

The main message that stems from this analysis is the
following: only in one instance—the VIDLO condition
implemented in Japan—the difference pR − pDR is positive
and statistically significant (testing H0 :α1 + α3 = 0 yields
p = 0.013), indicating that these subjects can tell better than
chance between trustworthy and untrustworthy target agents. In
the five remaining cases, we observe pR − pDR to be small and
not significantly different from zero12.

3.1. The Role of Target Player’s Facial
Characteristics
The model reported in Table 4 extends the analyses from
Table 3 by accounting for several individual characteristics of the
target player. Beside the treatment and 1[ActualRoll] indicator
variables, as well as their interactions (coefficients β1, . . . ,β5), the
set of explanatory variables includes several facial measurements

10For a perfect ability to discriminate between the two types of trustees, we would

have pR = 1 and pDR = 0.
11This specification overcomes the usual caveats of using OLS for binary choice

data. First, our specification with cluster-robust variance-covariance matrix

is also heteroscedasticity-robust. Second, the forecasting issue (i.e., predicted

probabilities going beyond the [0; 1] range) does not arise for binary explanatory

variables: here, an estimated coefficient simply boils down to the respective choice

proportion in a given experimental condition.
12To provide further statistical support for this result, we run additional analyses

based on paired t-test. For each subject, we calculate the rate of prediction Roll

for untrustworthy target agents, and then compare it to analogous rate calculated

for the trustworthy ones. In all conditions other than VIDLO conducted in Japan,

we find Bayes factor BF10 between 0.15 and 0.45 for a two-sided test, clearly

testifying against the alternative hypothesis of a difference between the two rates.

For the remaining condition, BF10 = 2.23, thus yielding support (although not

overwhelming) for the alternative hypothesis of different rates. Repeating the same

exercise for standard (i.e., non-Bayesian) t-test yields p-values and conclusions in

line with those reported in Table 3.
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TABLE 3 | Predicted vs. actual behavior: regression analysis.

PHOTO VIDNE VIDLO

Coef. p Coef. p Coef. p

(SE) (SE) (SE)

Intercept (α0) 0.442 <0.000 0.453 <0.000 0.500 <0.000

(0.042) (0.031) (0.025)

1[ActualRoll] (α1 ) 0.027 0.212 0.045 0.162 −0.001 0.955

(0.021) (0.032) (0.026)

1[Japan] (α2) −0.060 0.267 −0.028 0.535 −0.138 0.002

(0.054) (0.044) (0.044)

1[ActualRoll]× 1[Japan] (α3) 0.007 0.816 −0.006 0.895 0.063 0.086

(0.032) (0.042) (0.036)

H0 :α1 + α3 = 0 0.159 0.134 0.016

Prob > F 0.172 0.171 0.005

N of obs./clusters 2418/93 2236/86 2444/94

Results of OLS regression models of the individual prediction (indicator variable

1[PredictionRoll] = 1 if one predicts that the target player rolled a die in the previous

experiment; 0 otherwise) on a set of indicator variables: 1[ActualRoll] (set to 1 if the target

player actually rolled a die in the previous experiment, and to 0 otherwise), 1[Japan] (set to

1 for the Japanese subjects, and to 0 otherwise), as well as their interaction. Observations

are clustered for each individual, standard errors (SE) are cluster-robust.

of the target agent (masculinity, asymmetry, weight-to-height
ratio; coefficients β6,β7,β8, respectively) and that person’s sex
(1[Female] = 1 for females, 0 for males; coefficient β9)

13.
Furthermore, we include an indicator variable 1[Japan] (set to
1 for the Japanese subjects and to 0 otherwise; coefficient γ0)
and its interactions with all the previous variables (coefficients
γ1, . . . , γ9). The model is estimated with pooled data14.

This new specification (i) provides robustness analysis of the
effects reported in Table 3 after controlling for a rich set of target
player’s observable characteristics, and (ii) allows for testing
(through coefficients γi) for cultural differences with respect to
any of the dimensions captured by the model.

In relation to (i), the model confirms that only in one
instance—theVIDLO condition implemented in Japan—relevant
information can be extracted from the recordings in a way that
improves prediction accuracy above chance15.

13The three facial measurements have been obtained from the mugshot pictures

used in the PHOTO treatment. For computation, we followed standard procedures

adopted from Van Leeuwen et al. (2018) and summarized in Appendix B. See

Stirrat and Perrett (2010) and Rodríguez-Ruiz et al. (2019) for a further discussion

on the potential role of these facial characteristics in cooperation detection.
14Estimated coefficients from a logistic regression give comparable results. The

main advantage of using OLS instead of a non-linear model is that in the latter,

the only meaningful way to quantitatively interpret the estimated coefficients is

by computing marginal effects. However, the use of marginal effects becomes

problematic in the presence of interactions terms. The literature does not provide

a clear-cut solution to this issue (see Ai and Norton, 2003; Greene, 2010). Since the

statistical testing of interactions is central to the exercise reported in Table 4, we

favor OLS (which allows us to easily operationalize interaction terms in the model)

over a non-linear specification.
15For the French sample, we test the significance of coefficients β1 (PHOTO),

β1 + β4 (VIDNE), β1 + β5 (VIDLO), neither of which is found to be significant

(p = 0.363, p = 0.231, p = 0.740, respectively). For the Japanese data, the

TABLE 4 | Facial characteristics and predictions across cultures: regression

analysis.

Coef. number (i): Variable βi p γi p

(SE) (SE)

0: Intercept 0.312 0.005 0.096 0.513

(0.110) (0.147)

1: 1[ActualRoll] 0.019 0.363 0.014 0.671

(0.021) (0.032)

2: 1[VIDNE] 0.011 0.836 0.033 0.639

(0.052) (0.069)

3: 1[VIDLO] 0.058 0.237 −0.077 0.263

(0.049) (0.069)

4: 1[ActualRoll]× 1[VIDNE] 0.019 0.625 −0.013 0.804

(0.038) (0.052)

5: 1[ActualRoll]× 1[VIDLO] −0.028 0.403 0.056 0.250

(0.034) (0.048)

Target agent’s characteristics

6: Facial masculinity 0.018 <0.000 0.007 0.219

(0.004) (0.006)

7: Facial asymmetry 0.003 0.292 −0.004 0.212

(0.003) (0.003)

8: Facial width-to-height ratio 0.002 0.970 −0.076 0.183

(0.042) (0.057)

9: 1[Female] 0.087 <0.000 0.007 0.822

(0.022) (0.030)

Results of OLS regression models of the individual prediction (indicator variable

1[PredictionRoll] = 1 if a subject predicts that the target agent rolled a die in the previous

experiment; 0 otherwise) on a set of explanatory variables: 1[ActualRoll] (set to 1 if the

target agent actually rolled a die in the previous experiment, and to 0 otherwise) and

treatment indicator variables 1[VIDNE] and 1[VIDLO] set to 1 for a given treatment and

0 otherwise (1[PHOTO] is the omitted reference condition), as well as their interactions;

target player’s individual characteristics: facial masculinity, facial asymmetry, facial weight-

to-height ratio, as well as sex (1[Female] is set to 1 for females, and to 0 for males).

This subset of explanatory variables is associated with coefficients βi (first column). The

model also includes an indicator variable 1[Japan] (set to 1 for the Japanese subjects,

and to 0 otherwise) as well as its interactions with all the previous variables; these

explanatory variables are associated with coefficients γi (last column). Observations are

clustered for each individual (7,098 observations in 273 clusters), standard errors (SE) are

cluster-robust.

Regarding (ii), the model indicates that, irrespective of
the culture of origin, subjects systematically condition their
predictions on certain observable characteristics of the target
players. It is important to note at this point that, based on
our empirical data, this information should be considered as
irrelevant for predictions, since neither of the four individual
characteristic included in the model happens to be associated
with the observed behavior in the hidden action game16.
Nonetheless, two of these observable characteristics—facial
masculinity and sex—are statistically significant predictors of

corresponding tests involve coefficients β1 + γ1 (p = 0.171), β1 + β4 + γ1 + γ4

(p = 0.145), β1 + β5 + γ1 + γ5 (p = 0.018).
16Two-sided ranksum test does not detect significant differences in facial

masculinity (p = 0.959), asymmetry (p = 0.520), or width-to-height ratio (p =

0.382) between those that Roll (N = 14) and those that do not (N = 12). Moreover,

both females and males choose to Roll with the same frequency (in 7 out of 13

cases); χ2 test yields p = 1.000.

Frontiers in Psychology | www.frontiersin.org 6 September 2021 | Volume 12 | Article 72755051

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Zylbersztejn et al. Predicting Trustworthiness Across Cultures

assessed trustworthiness. Importantly, such biased judgment of
trustworthiness persists across cultures17.

3.2. The Role of Verbal Content
So far, our experimental evidence points to a general incapacity
of the French subjects to accurately predict strangers’
trustworthiness from different stimuli containing nonverbal
content, despite cultural proximity between the two parties.
Strikingly, this failure occurs even for the strategically loaded
video recordings provided in the VIDLO condition—stimuli that
helps the more culturally distant Japanese subjects distinguish
between the target players’ types. In this section, we are asking
whether and to what extent this insufficiency can be fixed by
further providing the verbal content of VIDLO recordings. For
this sake, we revisit the dataset from our previous experiment
reported in Zylbersztejn et al. (2020). That experiment involves
the same subject pool (GATE-Lab, Lyon, France) and the same
video recordings, but this time with sound turned on (henceforth
referred to as the VIDLO_SOUND condition)18.

Evidence reported in the first part of Table 5 suggests that,
unlike the sound-off VIDLO condition, the VIDLO_SOUND
condition with verbal content of strategic statements allows
the French subjects to distinguish between the target agents’
types. Even though the ability to identify untrustworthy target
players does not vary between the two conditions, we observe
that VIDLO_SOUND improves detection of trustworthiness.
Furthermore, in line with a large body of experimental literature
(seeWoike and Kanngiesser, 2019, for a recent review), these data

17As shown in Table 4, coefficients β6 and β9 are positive and significant. This

suggests that, ceteris paribus, higher facial masculinity, as well as being a female,

increases the likelihood of being perceived as trustworthy person by a French

subject. Insignificance of coefficients β7 and β8, in turn, suggests that there is no

statistical association between being perceived as a trustworthy person and one’s

facial asymmetry or width-to-height ratio. The same results hold for the Japanese

sample: coefficients βi + γi are found to be positive and significant for i = 6 and

i = 9 (both p < 0.001), but not for i = 7 (p = 0.489) and i = 8 (p = 0.057).

Finally, a joint test of H0 : γ6 = γ7 = γ8 = γ9 = 0 does not reject the joint

nullity of the differences between the respective coefficients across the two samples

(p = 0.434).
18In Experiment 1 reported in Zylbersztejn et al. (2020), there are three conditions:

neutral mugshot pictures (analogous to the PHOTO treatment used herein),

neutral videos and loaded videos (analogous to VIDNE and VIDLO used herein,

with one key difference: the sound is on, so that the subjects not only watch, but

also listen to the target player’s statement). Compared to the present experiment,

the stimuli in that experiment are provided in a slightly different manner: the total

set of stimuli consists of 41 items (including the 26 stimuli employed herein),

and each subject inspects a randomly drawn sequence of 20 items. Focusing on

the subset of the 26 target players that are common for both experiments, in

Zylbersztejn et al. (2020) each item is shown to 21 subjects on average (range: 15–

30 for pictures, 16–28 for both types of videos), while in the present experiment

each subject inspects all 26 items. We believe that these differences do not distort

subjects’ predictions, so that the observations coming from the two sources remain

comparable. Exploiting the data from the PHOTO condition (in which the stimuli

contain the same information in both experiments), we compare the rates of

prediction Roll for each of the 26 items registered in the present experiment to

those from Zylbersztejn et al. (2020); signrank test yields p = 0.354. The same

exercise for the VIDNE condition—in which neutral video recordings are muted in

the present experiment, and contain the target player’s voice in Zylbersztejn et al.

(2020)—yields p = 0.525. This, in turn, corroborates the previous finding from

Vogt et al. (2013) that hearing a stranger’s voice in a neutral context does not per se

affect the perception of that person’s cooperativeness.

TABLE 5 | Verbal and nonverbal content in VIDLO: evidence from the French data.

Average rate of prediction Roll per stimulus

If 1[ActualRoll] = 0 (N = 12) 1 (N = 14) p (ranksum test)

VIDLO_SOUND 47.9% 66.2% 0.024

VIDLO 50.0% 49.9% 0.918

p (signrank test) 0.814 0.035

If 1[PromiseRoll] = 0 (N = 10) 1 (N = 16) p (ranksum test)

VIDLO_SOUND 47.6% 64.1% 0.045

VIDLO 54.8% 46.9% 0.119

p (signrank test) 0.445 0.015

The unit of observation is the rate of prediction Roll observed for a given recording (N = 26)

in a given condition. 1[ActualRoll] (1[PromiseRoll]) is set to 1 if the target player actually

rolled a die (made a promise to roll a die) in the previous experiment, and to 0 otherwise.

indicate that a particular facet of verbal content—a promise to
Roll—constitutes an informative signal of cooperative intentions:
target agents who made such a promise are more than twice as
likely to Roll than the target players not making such a promise19.

As shown in the bottom part of Table 5, French subjects in
the VIDLO_SOUND condition effectively pick up on this signal
and attribute higher trustworthiness to promise-makers, in stark
contrast to the sound-off VIDLO condition.We also note that the
same holds for the Japanese sample: the respective rates are 48.2%
without a promise, and 37.5% with a promise (p = 0.118, two-
sided ranksum test). This, in turn, suggests that the nonverbal
information the Japanese subjects pick up on when forming
judgments is unrelated to the verbal content conveyed in the
strategic statements20.

4. CONCLUSION

Our study contributes to several strands of ongoing debate on
how observing othersmay be helpful for predicting their behavior
in social interactions. We take a cross-cultural perspective and

19The respective likelihoods are 69% (N = 16) and 30% (N = 10). χ2 test yields

p = 0.054. Like Charness and Dufwenberg (2006), we define a promise as a

statement of intent to Roll. Note that, as raised by Houser and Xiao (2011), the

ex post interpretation of free-form messages is a major methodological challenge

for the experimenter. The literature still lacks a common consensus on whether

this should involve content analysis carried out by the experimenter (Charness

and Dufwenberg, 2006), by independent coders (He et al., 2017), through an

incentivized coordination game (Houser and Xiao, 2011), or by asking the subjects

for their own interpretation (Servátka et al., 2011). Our classification method

echoes the recent study by Schwartz et al. (2019). All statements were classified

as promises or no-promises by two independent coders. The first coder classified

the content of messages while preparing the transcripts of the trustees’ statements.

Then, another coder received a complete list of transcripts and independently

classified each of them. Ties were broken by one of the authors.
20We note that implementing VIDLO_SOUND in the Japanese sample does not

seem as a meaningful exercise due to a high degree of uncertainty as of the

extent to which these subjects comprehend the verbal content of an improvised

statement in French. Although their skills in foreign languages may be insufficient

for understanding everything, they may nonetheless comprehend (or believe to be

understanding) a part of this content (e.g, single words or sentences). This leaves

an important degree of uncontrolled variation related to what a Japanese subject

could potentially understand, how much, and how well, thus rendering the overall

results hard to interpret.
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focus on the ability to detect a stranger’s proneness to conditional
cooperation, or trustworthiness, based on “thin slices” of
observable information. As noted by Olivola et al. (2014), many
important social decisions (e.g., political elections and court
sentences) are made on the basis of people’s facial appearance,
and individuals tend to agree when it comes to judging which
faces look trustworthy21. Furthermore, evidence from laboratory
experiments employing economic games suggests that people
exhibit less trust toward partners with untrustworthy looking
faces, even when given relevant information about their past
behavior (Chang et al., 2010; Rezlescu et al., 2012).

Is this information actually useful for making accurate
judgments? Olivola et al. (2014) and Todorov et al. (2015a)
qualify “face-ism” as a judgment bias, since social inferences
based on facial appearance tend to be inaccurate and unreliable.
On the other hand, Bonnefon et al. (2013, 2017) argue that
physical cues provided via “thin slices” of information may
nonetheless contain “kernels of truth,” and observing one’s face,
body language, way of expression may help detect cooperation in
various economic interactions.

We believe that our novel experimental evidence goes some
way in reconciling both of these claims. Echoing a closely related
study by Tognetti et al. (2013), our experimental data point to
a judgment bias that meshes well with the notion of “face-ism”:
subjects account for morphological traits of the target agents,
even though the latter are not associated with the actual behavior.
Extending these previous findings, we further document that this
bias persists across cultures and attains the same magnitude in
both the French and the Japanese sample.

At the same time, we believe that “kernels of truth” may
well exist alongside the aforementioned biased judgments.
However, our data reveals that predicting behavior in social
interactions requires that “thin slices” contain direct social cues
(like in our VIDLO condition), rather than being restricted to
the purely physical ones (i.e., with no relation to the social
context of the interaction—like in our PHOTO and VIDNE
conditions). The dominant role of social context relative to
physical attributes is consistent with a recent study by Jaeger
et al. (2020) who show that people are generally unable to
detect the trustworthiness of strangers based solely on their
facial appearance. Importantly, we find that this effect varies
considerably across cultures. Despite cultural distance, Japanese
subjects are sufficiently attuned to the nonverbal content of
strategic statements to be able to distinguish between trustworthy
and untrustworthy target agents in the VIDLO condition. Within
cultural proximity, French subjects tend to ignore these cues.
Nonetheless, when additionally provided with verbal content
(like in our auxiliary VIDLO_SOUND condition), they become
capable of correctly reading a credible signal of trustworthiness—
namely, a voluntary promise to cooperate. Hence, we conclude
that cultural distance is not per se helpful or detrimental for
predicting trustworthiness. Rather, it affects ways in which people
exploit observable information in social interactions.

In the closing lines, we would like to mention an important
limitation of our study. Both the target agents used in the

21See Todorov et al. (2015b) for a systematic review of the empirical evidence on

social attribution from faces.

experimental stimuli, as well as the sample of participants to
our experiment, are drawn from rather homogeneous student
populations in France and Japan. While we see our study as
an important step in documenting cross-cultural differences in
trustworthiness detection, we also believe that there is a need
for further evidence drawn from different sets of stimuli (e.g.,
including ethnicities other than the Caucasian ethnicity we focus
on here) and more diversified samples of participants (e.g.,
coming from the general population).
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While some local, temporary past crises have boosted overall charitable donations, there

have been concerns about potential substitution effects that the Covid-19 pandemic

might have on other social objectives, such as tackling climate change and reducing

inequality. We present results from a donation experiment (n = 1, 762), with data

collected between April 2020 and January 2021. We combine data from (i) an online

donation experiment, (ii) an extended questionnaire including perceptions, actions, and

motives on the Covid-19 pandemic, the climate crisis, and poverty, as well as charitable

behavior and (iii) epidemiological data. The experimental results show that donations to

diverse social concerns are partially substituted by donations to the Covid-19 fund; yet,

this substitution does not fully replace all other social concerns. Over time we observe

no systematic trend in charitable donations. In regards to the determinants of individual

donations, we observe that women donate more, people taking actions against Covid-19

and against poverty donate more, while those fearing risks from poverty donate less. In

addition, we observe that the population under consideration is sensitive to the needs of

others, enhancing total donations for higher Covid-19 incidence. For donations to each

charity, we find that trusting a given charitable organization is the strongest explanatory

factor of donations.

JEL: L3, D64, Q54, I3, D9

Keywords: charitable donation, COVID-19 pandemic, climate crisis, poverty, substitution of social concerns

1. INTRODUCTION

Understanding the drivers of human behavior is essential when facing global shocks such as the
Covid-19 pandemic. Together with governmental actions and recommendations, the behavioral
responses of citizens have shown to be a key variable in shaping the evolution of the collective
action problem that the pandemic represents. A large body of literature has been dealing with the
striking psychological consequences of the lockdown due to Covid-19 (see Salari et al., 2020, for an
overview). Similarly, behavioral scientists have been tracking the evolution of social preferences and
their correlation with health behaviors during the pandemic (see section 2 for a review). This study
contributes to the literature addressing the long term (10months) impact of the pandemic on social
preferences by investigating the substitution effects in social concerns with respect to Covid-19, the
climate crisis, and poverty alleviation. To the best of our knowledge, this is the first study to analyze
whether the pandemic affects the social priorities during an extended time period.
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Understanding the substitution in social concerns associated
with the pandemic is critical in designing recovery policies.
The relative weights of social concerns can affect the social
acceptability of policies to “build back better.” Next to
the substantial impact on individuals’ daily lives and health
conditions brought about by the Covid-19 pandemic, there
are further pressing social objectives affecting human well-
being, such as alleviating global poverty, addressing the climate
crisis, and promoting environmental conservation (featured in
the United Nations Sustainable Development Goals; SDGS).
Importantly, these objectives are interrelated with the Covid-
19 pandemic. The “Covid-19 Response” to each of the SDGs
(United Nations, 2020) and the report by the World Wide
Fund for Nature (WWF, Jeffries B., 2020) illustrate the complex
interrelations between health, poverty, and environmental
conservation. But these complex interrelationships might be
difficult to perceive for citizens who since the beginning of the
pandemic have been facing increased stress, burdens in their
daily lives, and new economic challenges. This may translate
into focusing on the pandemic at the expense of other pressing
issues, substituting the relevance of previous social concerns.
The apprehension of such substitution effects in social concerns
induced by the Covid-19 has been stressed by researchers (see,
e.g., Hodges and Jackson, 2020; Naidoo and Fisher, 2020),
Think Tanks (see, e.g., Zhongming et al., 2020), and political
leaders (such as those of the European Union (EU) early on).
For example, Rosenbloom and Markard (2020) have raised the
concern that the Covid-19 response and recovery could affect
the mitigation of the climate crisis and the continuation of
the Intergovernmental Panel on Climate Change (IPCC) report
(Tollefson, 2020). In addition, Mahler et al. (2020) estimate
that the Covid-19 pandemic might push about 40–60 million
people into extreme poverty. Furthermore, a common concern of
scientists, governments, and supra-national agencies is that the
pandemic might induce a financial crisis amplifying inequality
and severe poverty (von Braun et al., 2020).

Within this context, we present evidence on the long-term
substitution effects that the Covid-19 pandemic might have on
other social priorities by means of real-life donations to charities.
We collected weekly data for 8 weeks and monthly data for
8 months between April 2020 and January 2021. Our results
respond to the call by the scientific community for economists
to contribute to the understanding of the behavioral effects of
the Covid-19 pandemic (Coyle, 2020), contributing to the efforts
by the economics discipline to generate cumulative evidence
aiding policy-making (see https://bit.ly/3jmBZk3). We study if
and how Covid-19 concerns substituted donations to other social
concerns, how substitution effects evolved over time, and the
determinants of donation behavior during the pandemic.

We combine results from (i) an online donation experiment
with more than 1,700 students, (ii) an extended questionnaire,
and (iii) epidemiological data. In the online donation experiment,
subjects are endowed with e3 that can be distributed between
themselves and a list of charitable organizations which vary
between treatments. In a Baseline setting, the list of possible
recipients comprises eight charities representing diverse social
concerns. To measure potential substitution effects in donations

between various social concerns in light of the Covid-19
pandemic, in a COVID-19 treatment we include the COVID-19
Solidarity Response Fund for WHO (WHO Covid-19 Fund; see
https://bit.ly/3wiwJDU for details about the fund) in addition
to these eight charities as a possible recipient for donations.
Finally, in a Covid-19 Only treatment we include only the
WHO Covid-19 Fund as a possible recipient1. After the donation
task, participants answer an extensive questionnaire including
subjects’ socio-demographic characteristics; subjects’ perception
of how relevant a charity’s work is regarding alleviating the
consequences of the Covid-19 pandemic, their national or
international operation, and their trustworthiness; participants’
risk perceptions, actions, and motivations regarding the Covid-
19 pandemic, the climate crisis, and poverty, respectively; as well
as subjects’ history of donation and voluntary work for charities.
Our pre-registered initial theses (see pre-registration at https://
aspredicted.org/3g8sd.pdf) are (i) that the Covid-19 pandemic
substitutes other social concerns, (ii) that the distribution of
donations changes over time with the intensity of the crisis, and
(iii) that donations correlate with risk perceptions, actions, and
motives at the individual level. The controlled experiment that
we present allows us to test these conjectures.

As compared to previous studies focusing on aggregate levels
of charitable donations to single charities (see, e.g., Andreoni,
1990; Vesterlund, 2003; Frey and Meier, 2004; Bénabou and
Tirole, 2006; Ariely et al., 2009; Gneezy et al., 2014; Garcia et al.,
2020) or alternative charities with the same social objectives
(see, among others, Soyer and Hogarth, 2011; Schmitz, 2021),
we intentionally incorporate charities that cover a wide range
of social priorities (as in Eckel and Grossman, 2003; Crumpler
and Grossman, 2008; Brown et al., 2017). Our study is closer to
previous contributions to the literature focusing on how negative
shocks on individuals’ health or natural disasters affect donations
to charities working on related social objectives and to charities
working on other social objectives (see section 2). Blanco et al.
(2020) is the only previous experimental study looking at the
effect of the pandemic on relative social priorities, reporting
short time effects for 2 months. As compared to this study,
we incorporate two main novelties: First, we present evidence
for 10 months, providing evidence on long-term substitution of
social objectives for the first time. Second, we provide a broad
analysis on the individual determinants of donations to charities
during the pandemic. The rich database collected through the
questionnaire provides insights into the factors shaping human
behavior in the context of the pandemic. We also incorporate
the evolution of the epidemiological situation in the analysis of
the determinants of donations (similar to other studies in this
field of research, e.g., Abel et al., 2020; Branas-Garza et al., 2020;
Lohmann et al., 2020).

Our findings suggest a long-term substitution effect due
to the Covid-19 pandemic, as has been anticipated by policy
makers. This result is derived from two observations: On the

1Please see section 3 for a discussion of the methodological implications of

changing the number of possible recipient charities and their relevance in the

results.
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one hand, we observe substantial donations to the WHO Covid-
19 Fund. On the other hand, participants do not change their
aggregate donations depending on whether the WHO Covid-
19 Fund is a possible recipient. These findings suggest that
people react to the context and adapt their donation behavior
to the broader set of calls for donations, but the aggregate
social concern (altruism) is not reduced by the pandemic. The
latter represents additional evidence on the mixed results in the
literature with respect to the impact of the Covid-19 on social
preferences (see section 2). Notably, we do not observe systematic
trends in donations over time, which is possibly driven by the
pandemic having extended over a longer time period than initial
forecasts suggested. With the 10 months data collection in our
analysis we have not, unfortunately, reached the post-pandemic
period. We observe that systematic predictors of donation for the
pooled data are the 7-day incidence of Covid-19 infections, self-
reported individual Covid-19 actions, and participants’ gender,
with women donating significantly more than men, the latter
being in line with previous literature (Eckel and Grossman, 2001,
2003; Eckel et al., 2005). When analyzing each organization
separately, we find that trusting the corresponding charity is
the most significant predictor of donations to the respective
charity. This is in line with the emphasis of Ostrom (1990) on
the relevance of trust as a precondition to successfully overcome
collective action challenges.

2. RELATED LITERATURE

Psychologists have devoted much effort during the Covid-19
pandemic to track the consequences of health regulations on
psychological well-being (see Salari et al., 2020). At early stages
of the Covid-19 pandemic, increased levels of depression, stress,
and anxiety were reported for different populations (see Cao
et al., 2020; Zhou et al., 2020 for college students, Wang and
Zhao, 2020 for university students, and Zhang et al., 2020 for
working adults in China; see Odriozola-Gonzalez et al., 2020a,b;
Planchuelo-Gomez et al., 2020; Rodriguez-Rey et al., 2020 for
evidence from different populations in Spain). Large scale studies
have analyzed the early psychological responses to the pandemic,
including concern and stress, and associated public behavior
in 48 countries (Lieberoth et al., 2021). There is evidence that
negative psychological effects endure for longer time periods
(see, e.g., Gonzalez-Sanguino et al., 2020; Roma et al., 2020).
More generally, life satisfaction (in a sample of Spanish adults)
positively correlates with hope about overcoming the pandemic
and negatively correlates with social phobia (Blasco-Belled et al.,
2020). In addition, daily life satisfaction and the length of
lockdown periods are positively correlated (Sabater-Grande et al.,
2021).

Behavioral scientists have concurrently tracked the pro-
social concerns during the pandemic. That is, the extent
to which people care about others’ well-being. Neoclassical
economics commonly conceives individuals as purely self-
interested decision makers, maximizing individual payoffs.
Building on empirical evidence showing that individuals are
similarly motivated by other-regarding preferences, such as

altruism and inequality aversion supports a broader view on
subjects’ social preferences. In this study we focus on pro-social
concerns (see Andreoni, 1989; Meier, 2007; Chaudhuri, 2011,
for reviews on pro-social behavior). One way to elicit pro-
social behavior is to look at donation decisions of individuals to
charities. Next to looking at donation data of households from
national statistics or survey measures, people’s social concerns
can be measured by means of experimental methods (see Levitt
and List, 2007 for an overview of games used in experimental
economics). A common approach to experimentally elicit
prosocialty is to ask participants to decide on how to distribute
a given amount of money between themselves and a charity
recipient of their choice (Andreoni, 1990; Eckel and Grossman,
1996). Previous studies have identified factors systematically
affecting subjects’ pro-social behavior: Donation levels vary with
the individual characteristics of donors (Eckel and Grossman,
2001) and the institutional context (Frey and Meier, 2004; Garcia
et al., 2020), including whether there are market interactions (see,
e.g., Bartling et al., 2015; Kirchler et al., 2016).

The stability of social concerns is a controversial topic.
While several models characterize people as belonging to certain
preference types (in the sense of latent traits), there is growing
evidence that social concerns can be context-dependent, time-
dependent, and vary with the experience of people in life.
Individuals’ pro-social preferences measured via experiments
or surveys change over time due to factors like education
interventions (Jakiela et al., 2015), economic shocks (Fisman
et al., 2015), or natural disasters and violence (Voors et al.,
2012; Cassar et al., 2017). Empirical studies using donation
statistics show that fundraising interventions for natural and
humanitarian disasters foster donations to charities related to the
disaster, and increase donations to unrelated causes (Brown et al.,
2012), but the effect on other charities fades out over time (Scharf
et al., 2017). Importantly, such donations appeals have shown
not to reduce donations to other (unrelated) causes (Deryugina
and Marx, 2021). More specifically, Brown et al. (2012) show
that unexpected donations of households after the 2004 Indian
Ocean tsunami were positively correlated with planned (future)
donations toward other social causes. Scharf et al. (2017) find
that fundraising interventions associated with a natural or human
disaster lift donations to charities related to the disaster, and
donations to other (unrelated) charities for a short time but
decline shortly thereafter, leading to no changes in baseline
donation levels to the other charities in the longer time horizon.
Similarly, Deryugina andMarx (2021) identify that an exogenous
increase in demand for giving (due to tornadoes) does not reduce
donations to other local charities. Thus, Deryugina and Marx
(2021) conclude that “giving to one cause need not come at the
expense of another.” An additional line of literature addresses the
question whether and how experiencing a crisis affects peoples’
pro-social behavior. For example, experiencing a natural disaster
has been shown to reduce donations to related causes (Eckel et al.,
2007); experiencing an adverse health shock (e.g., stroke, heart
attack, cancer), however, substitutes donations to other social
concerns toward health-related charities (Black et al., 2020). Our
take from these studies measuring the effect of experience during
a crisis is that the impact could be context dependent, and
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thus reinforces the need for specific research conducted for the
Covid-19 pandemic.

Recent research on the effects of the Covid-19 pandemic on
social preferences reports intertemporal stability of risk and time
preferences (Drichoutis and Nayga, 2020) and a negative effect
on generosity measured by donations in an online experiment
(Branas-Garza et al., 2020). A study with students from Wuhan
during the pandemic finds positive trends in altruism, trust, and
risk tolerance (Shachat et al., 2020). Subjects in China that were
more intensively exposed to the Covid-19 crisis reveal more anti-
social behavior than those with lower exposure (Lohmann et al.,
2020). Li et al. (2021) conducted an online experiment to examine
the contagion of others’ positive and negative donation behavior
of the Covid-19 pandemic in China during and after the peak.
They also investigated the impact of social anxiety on the link
between the contagion of donation behaviors and the changes
in the Covid-19 situation. Their results show that increased
or decreased donation amounts given by other participants
lead to positive or negative donation behavior, respectively.
Moreover, participants’ social anxiety decreased with the ease
of the pandemic, and social anxiety in turn mediated the
relationship between the pandemic abatement and the decrease
in the contagion of positive donation behaviors.

Similarly, recent studies address how experience with the
Covid-19 pandemic (Branas-Garza et al., 2020; Shachat et al.,
2020) or information policies on Covid-19 affect people’s pro-
social behavior and pro-conservation policy support (Abel and
Brown, 2020; Abel et al., 2020; Guo et al., 2020; Shreedhar and
Mourato, 2020). Other studies have addressed, more broadly,
the interconnections between the Covid-19 pandemic, economic
well-being, and environmental conservation (see, e.g., Dobson
et al., 2020; Goldthau and Hughes, 2020). Although a negative
income shock due to the pandemic might decrease pro-social
behavior (Almunia et al., 2020), previous evidence suggests that
a collective threat can enhance cooperation, pro-social behavior,
and trust (Li et al., 2020). Examining social preferences in the
time of a pandemic is of special interest, as measures of social
preferences have been found to correlate with health behavior.
For example, people who are more pro-social are also more
likely to follow hygiene recommendations to fight the pandemic
(Campos-Mercade et al., 2021).

This study is a follow-up study of Blanco et al. (2020), which
is—to the best of our knowledge—the first to report evidence
on substitution effects between social concerns in the Covid-19
context. Blanco et al. (2020) investigate short-time changes in
social concerns at the onset of the pandemic2. The results of
Blanco et al. (2020) show a partial substitution of donations to
a Covid-19-related fund at the expense of donations to other
social concerns on the short run. The follow-up study presented
herein is novel in two aspects: First, we examine long-time trends

2Please note that the current study includes the weekly data from April and May

2020 on which the results in Blanco et al. (2020) are based on, and uses the same

treatment variations (see section 3) as the initial study. The subsequent monthly

data from June 2020 to January 2021 is reported for the first time in this paper,

as are the results related to several of the questionnaire items. Incorporating the

relevance of the Covid-19 incidence rate on donation behavior is also a novel aspect

of the current study.

in social concerns, reporting data over 10 months. Second, we
explore a wide set of determinants that might influence the
donation behavior during the pandemic.

This study also contributes to a strand of literature
investigating competition among charities, including studies
using lab and field experiments. There is evidence from
laboratory experiments that the total amount of charitable giving
varies when changing the number of charities or campaigns
(Reinstein, 2007; Soyer and Hogarth, 2011; Deck and Murphy,
2019; Schmitz, 2021), when the number of potential charities
is uncertain (Eckel et al., 2020). Specifically, studies show that
increasing the number of charities with similar objectives that
are possible recipients increases total contributions (Soyer and
Hogarth, 2011; Schmitz, 2021). Schmitz (2021) increases the list
of charities from one single charity up to three and finds a
weak substitution with more recipients but no changes in the
overall donation amount. Soyer and Hogarth (2011) investigate
competition among charities with up to 16 possible recipients.
They show that the total amount of donations increases with
more recipients but at a decreasing rate. There is also field
evidence pointing in the same direction: A solicitation of
volunteering by two charities results in increased time donations
to each charity as compared to people solicited by a single
charity to volunteer (Lange and Stocking, 2012). Lange and
Stocking (2012) also show that subjects solicited to volunteer by
two charities gave higher total monetary donations to the sum
of charities than they gave when they were solicited by only
one charity3.

In sum, the evidence from the studies discussed above suggests
that donations to unexpected events caused by crises do not
necessarily come at the expense of donations to other charities.
When people have experienced the respective events themselves,
the results seem to be context dependent: There is evidence
that having experienced a health shock can generate a shift
in donations, leading to a substitution toward donations to
health related charities at the expense of donations toward
other social concerns. This calls for specific results referring to
the effects of the Covid-19 pandemic. While there is a wide
literature on the effect of the pandemic on psychological well-
being and social preferences, there is no study investigating
the long-term substitution effects on social preferences that we
address in this paper. Lastly, from a methodological perspective,
the previous literature suggests that increasing the number of
possible recipients increases total donations.

3A related line of research looking at competition between charities examines the

effect of targeting one charity out of a list of potential recipients on donations to

other charities. Applied mechanisms are information priming (Harwell et al., 2015;

Filiz-Ozbay and Uler, 2019) or different incentives through matching donations

(i.e., the experimentalist adds a fix rate to each donation made by participants)

(Gallier et al., 2019; Schmitz, 2021). Applying a matching to one charity out of

a set does not generate substitution in donations between charities with similar

objectives. Schmitz (2021) finds that the matching does not change total net

donations to all charities. Gallier et al. (2019) observes increases in net donations

to the matched charity and to other similar charities. These studies, however, differ

substantially from our design, as we keep constant the incentives to donate to each

of the recipient.

Frontiers in Psychology | www.frontiersin.org 4 October 2021 | Volume 12 | Article 74305459

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Blanco et al. COVID-19 and Social Concerns

3. EXPERIMENTAL DESIGN

We implement three different treatment conditions, where each
of the three treatments consists of a incentivized donation-to-
charity task, similar to Eckel andGrossman (2003) and Eckel et al.
(2005), followed by a questionnaire. In the donation task, subjects
were endowed with e3 to be distributed among themselves and
various charitable organizations, freely deciding how much to
allocate to each charity and to themselves, if any. The list of
available charities varied between treatments.

In the Baseline treatment, the list of charitable organizations
included eight charities, namely World Wide Fund for Nature
(WWF), Doctors Without Borders (MSF), Amnesty International
(AI), SOS Kinderdorf (SOS), Caritas (CAR), Licht ins Dunkel
(LID),Oxfam (OXF), and the Red Cross (RC). This list was chosen
to reflect a broad range of social concerns. In the COVID-19
treatment, the WHO Covid-19 Fund was added to the list of
charitable organizations used in Baseline, leading to a total of
nine charities. In Covid-19 Only, the WHO Covid-19 Fund was
the only available recipient4. In all treatments the decision screen
included the mission statement of each of the charities. In the
Baseline and COVID-19 treatments, participants could distribute
their endowment acrossmultiple charities, if any, and themselves.
In all treatments, donations were matched at a rate of 25%,
i.e., we donated an additional 25% to all donations made by
participants. This mechanism ensures that is is socially efficient
for the participants to make donations via the donation task that
we offer, as opposed to keeping the full endowment themselves
and making donations to their preferred charities outside of
the experiment. The individual earnings of the experiment are
defined by the amount (of the e3 endowment) that subjects kept
for themselves. The instructions of the experiment are presented
in section A of the Supplementary Material5.

After completing the donation task, subjects answered
a questionnaire containing subjects’ socio-demographic
characteristics; subjects’ perception of how relevant a charity’s
work is regarding alleviating the consequences of the Covid-19
pandemic, the perception of the national vs. international
assistance offered by the charity, and their trustworthiness;
participants’ risk perceptions, actions, and motives regarding the
Covid-19 pandemic, the climate crisis, and poverty, respectively;
as well as subjects’ history of donation and work for charities
(see section B of the Supplementary Material for the detailed
survey questions). Survey items on risk perceptions, actions,
and motives are z-standardized (across all three treatments in
the main experiment). The measures used in the analyses are
constructed as the sum of the standardized responses of the items
belonging to the particular inventory; this measure is finally
z-standardized again, such that all measures used in the analyses

4Please see section 5 for a discussion of the implications of the methodological

aspects of this design on the results. Specifically, addressing how the change in the

number of recipients could affect the findings.
5Note that in addition to the treatments described here, we conducted a series

of robustness sessions, including a 10 fold increase in endowments, with subjects

making decisions over e30 in all three decision settings, and additional robustness

tests. The results are reported in (Blanco et al., 2020). The observed treatment

effects are robust to these changes.

have a mean of zero and a standard deviation of one. Likewise,
survey responses on participants’ trust in the charities, their
perceived relevance of the charities’ work during the pandemic,
and the perceived help of the charities during the pandemic
are z-standardized.

Experimental Procedures
A total of 1,762 subjects (Baseline: n = 581; COVID-19: n =

599; and Covid-19 Only: n = 582) were recruited from the
standard student subject pool of the University of Innsbruck,
Tyrol (Austria) using hroot (Bock et al., 2014). As part of western
Austria, Tyrol was among the regions that were worst affected by
the first wave of the Covid-19 pandemic in Austria, bordering the
North of Italy and the South of Germany. The region reported
the first cases on February 25, 2020 and entered a lock-down
of all municipalities in the region for about 7 weeks on March
16, 2020. During the period of the data collection (April 2020–
January 2021), the number of cases in Tyrol varied substantially.
During this period, the 7-day incidence varied between 771.3
and 0.1, with peaking values during the months of November
and December 2020 and lowest values for May and June 2020
(https://bit.ly/2SOSsFM). Thus, the study covers a period of
time with substantial variance in terms of the severity of the
Covid-19 pandemic.

We ran the experiments online. Subjects only participated in
one of the treatment conditions in a between-subjects design
and could only participate once. For each date at which data
was collected, invitations were made for three simultaneously
running sessions, one for each treatment condition, with up to
40 participants in each treatment, leading to a total number of 16
sessions. Upon receiving the invitation, subjects were informed
that this was an online experiment that would last approx. 20min.
As payment options we offered transactions via PayPal or in the
form of Amazon gift cards.

We collected data in two different intervals. First, in April and
May 2020, we collected weekly data on 1 day of each week, for
a total of eight consecutive weeks. Thereafter, starting in June
2020, we collected monthly data on 1 day of each month for a
total of eight consecutive months. Subjects were told that they
could participate in the experiment as soon as they received the
link which was distributed at 10 a.m., and that participation was
possible until 8 p.m. on the same day; at 8 p.m., the experimental
sessions would be closed and the links would be deactivated.

At the end of each experimental session, the sum of donations
across all treatments was transferred to each of the organizations
via bank transfers, including a matching payment of 25%. A
depersonalized summary of all individual donations as well
as the total amount of money paid to each organization was
made available on the website of the corresponding author after
each experimental session. The payment to participants was
transferred within three working days by one of the co-authors.

4. RESULTS

The presentation of results is organized in two subsections.
First, we focus on average treatment effects. We observe
that introducing the WHO Covid-19 Solidarity Response fund
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significantly reduces the average sum of donations to the original
eight charities. When looking at the evolution of donations over
time, we do do not observe general systematic trends in donations
to the different treatment conditions.

Next, we analyze the determinants of individual donations
using the data from the post-experiment questionnaire as well
as epidemiological data. Our main results show that systematic
predictors of total donations are the epidemiological situation,
gender, previous charity donations, as well as self-reported
Covid-19 actions, poverty risk perceptions and actions. Further,
while the 7-day incidence rates and the self-reported Covid-19
risk perceptions do correlate, the epidemiological situation does
not significantly explain donations to theWHO Covid-19 Fund.

In the following, we will distinguish between (i) the average
total donations (avg. total) pooled across all charities available
as recipients in the respective treatment; (ii) the average
sum of donations to the original eight charities in Baseline
(and thus a subset of the charities in COVID-19, excluding
the WHO Covid-19 Fund; avg. sum-8); and finally (iii) the
donations to the WHO Covid-19 Fund in COVID-19 or
Covid-19 Only (avg. WHO donations).

Treatment Effects
When considering the pooled donation data from April 2020
to January 2021, we observe a substitution of social concerns
under the presence of theWHOCovid-19 Fund. In theCOVID-19
treatment, the average donation to the eight charities is 68.8% of
the endowment (m = e2.06, sd = e1.02), which is significantly
lower than the average donation of 78.1% of the endowment
in Baseline [m = e2.34, sd = e1.04; t(1,178) = 5.851, p <

0.001, n = 1, 180; see Figure 1B]. Moreover, a Komogorov-
Smirnov for the equality of the distribution functions of avg. sum-
8 between Baseline andCOVID-19 indicates that the distributions
of donations to the eight charities differ systematically between
the two treatments (D = 0.236, p < 0.001; n = 1, 180).

This substitution is the sum of consistent but small
substitutions for each individual charity. The avg. sum-8 is
smaller in COVID-19 than in Baseline for all charities (negative
estimates in Figure 1B), despite these differences being only
statistically significant for OXF [t(1,178) = 2.559, p = 0.011;
n = 1, 180] and WWF [t(1,178) = 2.119, p = 0.034; n = 1, 180].
Moreover, all charities are similarly affected by the presence of the
WHOCovid-19 Fund. In particular, we do not observe significant
differences in substitution effects between the different charities,
with the only exception being a marginally stronger reduction in
donations to Oxfam as compared to the reduction in donations
to Amnesty International [χ2(1) = 3.949, p = 0.047].

The differences in avg. sum-8 betweenCOVID-19 and Baseline
are not due to a change in the share of participants giving
to any of the eight organizations: Pooled across the eight
charities, 89.50% and 89.48% of participants choose to donate a
positive amount of their endowment in Baseline and COVID-19,
respectively [Pearson’s χ

2-test: χ2(1) < 0.001, p = 0.992]. The
average differences result from the fact that those who donate
to any of the eight charities, indeed donate significantly lower
amounts in COVID-19 (m = 2.31, sd = 0.69) as compared to
Baseline [m = 2.62, sd = 0.69; t(1,054) = 7.982, p < 0.001].

On the charity level, the proportion of participants giving any
positive amount, jointly with the amount given by those who
donate, separated by treatments are shown in Table 1. While
the share of participants donating to charity vary substantially
between charities, differences between treatments are not
significant, except for the proportion of participants donating to
OXF, which is—as compared to Baseline—significantly smaller
in COVID-19 [Pearson’s χ

2-test: χ
2(1) = 4.793, p = 0.029].

Similarly, the average amount donated (by those participants
who give a positive amount) does not significantly differ between
treatments Baseline andCOVID-19 for any of the charities, except
for the comparison regarding donations toWWF [t(583) = 2.246,
p = 0.025].

The main result on the substitution of social concerns related
to the presence of the WHO Covid-19 Fund derives from two
observations. First, the avg. WHO donations are substantial
(Observation 1). Second, avg. total donations do not significantly
differ between Baseline and COVID-19, introducing the WHO
Covid-19 Fund (Observation 2).

The first observation is based on the finding that in the
COVID-19 treatment, with the list of nine charities, donations
to WHO Covid-19 Fund amount to 8.0% of the endowment
(m = e0.24, sd = e0.48). In particular, the donations to
WHO Covid-19 Fund significantly exceed the donations to three
out of the eight charities (CAR, LID, and OXF); for two more
charities, donations do not significantly differ from donations
to the WHO Covid-19 Fund (SOS, and RC). Moreover, when
participants can only decide between donating to a Covid-19
charitable organization or keeping money for themselves (Covid-
19 Only), donations to theWHOCovid-19 Fund amount to 53.3%
of the endowment (m = e1.60, sd = e1.12; see Figure 1A).

With respect to the second observation, we do not find
evidence for differences in avg. total donations between Baseline
andCOVID-19. The average total donations in Baseline are 78.1%
of the endowment (m = e2.34, sd = e1.04; see Figure 1A).
The aggregate donations to the full set of nine charities in the
COVID-19 treatment is slightly lower, at 76.9% of the endowment
(m = e2.31, sd = e1.02), with the difference not being
statistically significant [t(1,178) = 0.930, p = 0.353, n = 1, 180;
see Figure 1A]. Thus, despite havingmore possible recipients, the
donations do not increase in the COVID-19 treatment.

Figure 2 displays the evolution of the avg. sum-8 donations
in Baseline and COVID-19 over time. Looking at the figure we
do not observe a systematic time trend in either of the two
treatments. Despite the extended time under consideration (10
months) and the convulsive social situation during this period,
the donation to the initial list of eight charities fluctuates up to 30
percent of the value without a clear time trend. Second, we do not
observe a clear time trend in treatment effects. We observe that
in five out of the first 8 weeks (April to May 2020) the avg. sum-8
donations in Baseline are significantly above those in COVID-
19. Over the summer of 2020, the difference in donations to the
original eight charities in Baseline andCOVID-19 disappears, and
returns only in October, the month that led to the beginning
of the second wave in Austria, at a level that is comparable to
that of early April 2020. Finally, in December and January the
difference vanishes again. These results are consistent with the
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FIGURE 1 | (A) avg. total donations (pooled across charities) per treatment in e. p-values are based on Tobit regressions with e0 and e3 as the lower and upper

limit, respectively (endowment e3), and robust standard errors. (B) Point estimates and 95% confidence intervals of the differences in avg. sum-8 donations between

the Baseline and the COVID-19 treatment, based on Tobit regressions of the amount donated to the respective charitable organization on a treatment indicator for the

COVID-19 treatment (with e0 and e3 as the lower and upper limit, respectively, and robust standard errors). Negative values represent lower donations in the

COVID-19 treatment than the Baseline treatment. All pairwise comparisons between coefficients based on Wald tests after seemingly unrelated regressions (with

robust standard errors) are insignificant, except for OXF–AI (χ2(1) = 3.949, p = 0.047). The estimate at the top indicates the difference in the sum of donations to the

eight charitable organizations between the Baseline and the COVID-19 treatment (t(1178) = 5.851, p < 0.001; n = 1, 180).

TABLE 1 | Share of participants donating any positive amount, and average amounts donated by those who donate, separated by charities and treatments.

Share of donors Avg. Amount donated

Charity Baseline (%) COVID-19 (%) χ2(1) p-value Baseline (%) COVID-19 (%) t-value p-value

WWF 51.5 47.8 1.630 0.202 0.90 0.80 2.246 0.025

MSF 65.6 62.4 1.261 0.261 0.88 0.87 0.132 0.895

SOS 35.1 31.6 1.682 0.195 0.72 0.65 1.452 0.147

AI 44.1 44.4 0.014 0.905 0.79 0.75 0.932 0.352

CAR 24.1 20.0 2.834 0.092 0.54 0.59 0.852 0.395

LID 27.5 25.2 0.825 0.364 0.63 0.56 1.291 0.198

OXF 21.3 16.4 4.793 0.029 0.60 0.49 1.898 0.059

RC 36.1 36.7 0.043 0.835 0.76 0.71 1.050 0.295

χ
2 statistics and the corresponding p-values are reported for treatment comparisons of the share of participants; for comparisons of the average amount donated by those who donate

between treatments, the t-statistics and p-values are obtained from Tobit regressions of the amount donated to the respective charitable organization on a treatment indicator for the

COVID-19 treatment (with e0 and e3 as the lower and upper limit, respectively, and robust standard errors).

substitution being stronger when the epidemiological situation
worsen. But these estimates need to be taken very carefully, as
they are based on reduced sub-samples for each time period
(roughly 40 observations per treatment each).

Supplementary Figures S2, S3 show the time evolution with
respect toObservation 1 on avg. WHO donations andObservation
2 on avg. total, respectively. Generally, for both observations
we do not find evidence for systematic variation over time.
Figure 2 shows that over time the avg. WHO donations in

COVID-19 and Covid-19 Only remain above zero throughout all
10 months in both treatments. When the WHO Covid-19 Fund
is the only possible recipient (Covid-19 Only), we observe high
variability during the first weeks of Spring 2020 followed by a
mild increasing trend after August 2020. When theWHO Covid-
19 Fund is one of the possible alternative recipients, we do not
observe such an evolution. Indeed, the Spearman correlation
between donations to the WHO Covid-19 Fund in treatments
COVID-19 and Covid-19 Only over time turns out to be close to
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FIGURE 2 | Evolution of avg. sum-8 donations (in e) in Baseline and COVID-19 per treatment over the eight consecutive weeks plus eight consecutive months of

data collection. Shaded areas indicate 95% confidence intervals. Vertically shaded areas indicate lockdown periods. The differences (based on Tobit regressions of

avg. sum-8 on a treatment indicator, with e0 and e3 as the lower and upper limit, respectively, and robust standard errors) between treatments Baseline and

COVID-19 are insignificant for each date, except for 2020-04-10 [t(75) = 4.094, p < 0.001], 2020-04-16 [t(75) = 2.202, p = 0.031], 2020-05-07 [t(69) = 2.501,

p = 0.015], 2020-05-14 [t(83) = 3.805, p < 0.001], 2020-05-28 [t(68) = 2.644, p = 0.010], and 2020-10-14 [t(73) = 3.343, p = 0.001].

zero (ρs = 0.021, p = 0.940; n = 16). Finally, we observe that in
October 2020 and November 2020, right before the second lock
down in Austria, donations to WHO Covid-19 Fund in COVID-
19 are lowest; participants seem to prioritize other social concerns
at that time.

Further, Figure 3 shows the variation in avg. total donations
over time in all three treatment conditions, as related to
Observation 2. Remarkably, avg. total donations in Baseline do
not significantly differ from COVID-19, except for May 14, 2020
[t(83) = 2.192, p = 0.031] and October 2020 [t(73) = 2.909, p =

0.005]. Aggregate pro-social concerns seem to be consistently
unaffected by the presence or absence of theWHOCovid-19 Fund
in the list of recipients throughout the 10 months of the study.

Determinants of Individual Donations
In this section, we use participants’ responses to the questionnaire
and epidemiological data to explore their relevance for donation
behavior. On average, participants in our sample are 23.4 years
old, and 58.3% of our participants are female; 44.2, 33.8, and
18.4% are of the Austrian, German, and Italian nationality,
respectively. 36.6% of our sample has indicated to have donated
to a charitable donation in the past 12 months (in reference
to the day of participation) and 23.3% have indicated to have
volunteered for a charitable organization in the past 12 months.

For each of the charities available as a potential recipient
in the donation experiment, Figure 3 presents the mean
(unstandardized) survey responses on (a) trust in the charity’s
work, (b) its perceived relevance in fighting the consequences of

the pandemic, as well as (c) the perceived level of international
assistance. Generally, we observe relatively high and similar
average trust levels for each of the nine charities. There are
substantial differences in the perceived relevance between the
charities in fighting the consequences of the Covid pandemic,
with MSF, RC, and the WHO Covid-19 Fund showing equally
high average levels, and WWF having the lowest score. Finally,
we observe that the help of AI, CAR, LID, and RC is perceived
to be more nationally oriented than that of the other charities
under consideration.

Table 2 presents regression analyses for avg. total donations
for the pooled data. Model 1 examines the impact of the 7-day
incidence rate (in logs) of Covid-19 infections in Tyrol; model 2
additionally includes subjects’ socio-demographic characteristic,
whether they are a member of a charity, as well as their history
of charitable work and donations to charities. Model 3 also
incorporates participants’ self-reported risk perceptions, actions,
and motives related to the Covid-19 pandemic, and finally
model 4 incorporates also the risk perceptions, actions, and
motives related to climate change and to poverty. Looking
at the epidemiological situation and Covid-19 perceptions, we
observe a significant correlation between the 7-day incidence
and the standardized responses to Covid-19 risks (Pearson
correlation: ρ = −0.097, p < 0.001), Covid-19 actions
(Pearson correlation: ρ = −0.188, p < 0.001), and Covid-
19 motives (Pearson correlation: ρ = 0.050, p = 0.035).
While the 7-day incidence rate is an objective measure of
the epidemiological situation, the Covid-19 risks, actions, and
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FIGURE 3 | Mean (unstandardized) survey responses on (A) trust on the charity, (B) relevance of the charity work in fighting the Covid-19 pandemic, and (C) the

extent to which the work of the charity is perceived to be internationally oriented, separated by the eight charities and theWHO Covid-19 Fund. Error bars indicate

95% confidence intervals.

motives give a subjective measure of the understanding of the
pandemic and the epidemiological situation.

First, we observe that the 7-day incidence as a measure
for the epidemiological situation is a significant determinant
of individuals’ donation behavior in all model specifications.
Furthermore, we report that females donate significantly more
and subjects having donated to charities in the past are also
associated with significantly higher total donations in the
donation task. Finally, we do not find evidence that self-
reported Covid-19 risk perceptions are a significant predictor of
donations, but we observe that Covid-19 actions and motives
show a significant and positive relationship with donations. The
Covid-19 motives are however not significant after controlling
for the additional variables in Model 5. Perceptions of risks
associated with poverty are negatively correlated with donations,
while poverty actions have a positive and significant impact. We
do not observe significant effects of perceived risks, motives, or
actions related to climate change on total donations.

Table 3 presents the model in Model 5 of Table 2, including in
addition the charity-specific self-reported degree of trust on the
charity, the perceived relevance of the charity in fighting the
consequences of the Covid-19 pandemic, and whether the charity
is perceived to provide assistance internationally or nationally.
The results show that the trust in the charity have a significant
positive effect on donations for each individual charity.
Interestingly, the epidemiological data does not significantly
correlate with donations to any of the different charities after
controlling for subjects’ perception about each charity. The rest
of the variables significantly affect donations for some of the
charities, but not generally for all of them.

5. DISCUSSION AND CONCLUSION

This paper presents evidence on long-term (10 months)
substitution effects that the Covid-19 pandemic has on other

social concerns. We report results from a large online experiment
with 1,762 students making real-life donations to charities
between April 2020 and January 2021. As apprehended by
policy makers, our findings suggest a substitution effect due
to the Covid-19 pandemic. The data shows that introducing
the Covid-19 Solidarity Response Fund for WHO as a potential
recipient significantly reduces the donations to the rest of eight
organizations, as compared to another treatment where only
eight charities comprising a wide range of social concerns are
available. This result is driven by two main observations: (i)
Participants donate substantial amounts to the WHO Covid-19
Fund; and (ii) the total donations are not significantly different
when theWHO Covid-19 Fund is present. That is, aggregate pro-
social concerns do not differ depending on whether the WHO
Covid-19 Fund is available in the list of charitable organizations
participants could donate to. This is in line with previous results
for treatment effects reported in Blanco et al. (2020) for the onset
of the pandemic.

It is worth emphasizing that these results differ from the
results that could be expected to derive from the methodological
variation of the number of recipients. Our experimental design
implies that there are eight possible recipients in Baseline,
whereas the number of possible recipients is increased to nine
in COVID-19. In principle, this variation in the number of
possible recipients could already affect the results, rather than
(or in addition to) the fact that the WHO Covid-19 Fund
is the introduced charity. The previous evidence on charity
competition reviewed in section 2 suggests that the experimental
design would induce higher total donations in COVID-19 (with
nine possible recipients) than in Baseline (with eight possible
recipients). Previous studies experimentally varying the number
of charities to which people can donate have consistently
observed increased aggregate levels of total donations (Soyer and
Hogarth, 2011; Schmitz, 2021). This is not what we observe in our
data. Participants’ average total donations actually turn out to be
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TABLE 2 | Regression analyses of total donations (pooled across all charities and all treatments) on 7-day incidence rates and individual-level characteristics.

(1) (2) (3) (4) (5)

7-day incidence (log) 0.126*** 0.123*** 0.125*** 0.138*** 0.132***

(0.029) (0.028) (0.028) (0.029) (0.028)

Age (in Years) –0.024 –0.028 –0.017 -0.017

(0.017) (0.017) (0.017) (0.018)

Female 1.020*** 1.007*** 0.855*** 0.705***

(0.137) (0.136) (0.135) (0.134)

Germany –0.126 -0.102 –0.066 –0.131

(0.149) (0.148) (0.147) (0.147)

Italy –0.317 –0.278 –0.239 –0.223

(0.179) (0.180) (0.180) (0.177)

Other Country 0.204 0.180 0.199 0.179

(0.368) (0.366) (0.354) (0.355)

Charity member –0.037 –0.059 –0.099

(0.176) (0.175) (0.174)

Charity Work 0.029 0.017 –0.089

(0.164) (0.162) (0.163)

Charity Donations 0.451** 0.404** 0.232

(0.140) (0.138) (0.141)

Covid-19: Risks –0.091 –0.128

(0.078) (0.078)

Covid-19: Actions 0.278*** 0.258**

(0.078) (0.079)

Covid-19: Motives 0.217** 0.124

(0.084) (0.092)

Climate: Risks 0.135

(0.089)

Climate: Actions 0.123

(0.088)

Climate: Motives –0.021

(0.112)

Poverty: Risks –0.158*

(0.076)

Poverty: Actions 0.272**

(0.089)

Poverty: Motives 0.096

(0.098)

Constant 2.564*** 2.627*** 2.538*** 2.324*** 2.544***

(0.102) (0.445) (0.443) (0.443) (0.457)

Observations 1,762 1,751 1,751 1,751 1,751

Pseudo R2 0.004 0.018 0.020 0.028 0.035

The table reports the results of Tobit regressions with e0 and e3 as the lower and upper limit, respectively. Robust standard errors are provided in parentheses. *p < 0.05, **p < 0.01,

***p < 0.001.

smaller in the COVID-19 treatment with nine possible recipients
as compared to the Baseline treatment with eight possible
recipients. While the difference is not statistically significant,
our results do not support an increase in total donations due
to an increase in the number of possible recipients. Thus, we
believe that the results reported here are a lower bound estimate
of the substitution effect due to the presence of the WHO
Covid-19 Fund.

Providing a full characterization of the impact of including the
WHOCovid-19 Fund in the treatment comparison would require
considering ten different treatment conditions: including all nine
charities and a sequential exclusion of one single charity in nine
additional treatments. One could then compare the strength of
the different treatment effects for the exclusion of the WHO
Covid-19 Fund as compared to the treatment effect from the
exclusion of each other charity. Given the limitations with respect
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TABLE 3 | Regression analyses of donations to charity (pooled across all treatments) on 7-day incidence rates and individual-level characteristics, separated by the eight

charities and the WHO Covid-19 Fund.

WWF MSF SOS AI CAR LID OXF RK COV

7–day incidence (log) 0.009 0.019 0.013 0.023 –0.009 0.002 –0.013 –0.040* 0.011

(0.014) (0.012) (0.016) (0.016) (0.019) (0.016) (0.024) (0.017) (0.044)

Age (in Years) 0.018 0.007 –0.025* 0.007 –0.028* –0.006 –0.010 –0.016 0.048

(0.012) (0.010) (0.012) (0.012) (0.013) (0.010) (0.016) (0.012) (0.038)

Female 0.152 0.180* 0.169 0.103 0.089 0.325*** 0.383** 0.252** 0.231

(0.083) (0.070) (0.095) (0.084) (0.106) (0.090) (0.128) (0.094) (0.256)

Germany 0.076 0.102 0.105 0.088 –0.058 0.287** –0.187 –0.247* –0.125

(0.083) (0.073) (0.098) (0.093) (0.113) (0.107) (0.131) (0.101) (0.265)

Italy 0.109 0.214* –0.218 –0.000 –0.241 0.080 –0.273 0.057 –0.451

(0.110) (0.083) (0.129) (0.117) (0.139) (0.114) (0.197) (0.119) (0.340)

Other Country 0.303 0.254 0.465* 0.154 0.495** 0.282 0.267 0.183 –1.304*

(0.178) (0.136) (0.192) (0.180) (0.190) (0.196) (0.270) (0.175) (0.582)

Charity Member –0.005 0.038 –0.127 0.082 0.077 0.196 –0.133 0.269* 0.002

(0.104) (0.084) (0.116) (0.100) (0.125) (0.110) (0.155) (0.126) (0.296)

Charity Work 0.017 0.042 0.168 –0.041 –0.065 –0.121 0.146 0.100 0.128

(0.092) (0.078) (0.107) (0.103) (0.108) (0.099) (0.143) (0.110) (0.285)

Charity Donations 0.110 –0.097 –0.030 –0.160 0.079 –0.020 0.127 –0.027 –0.216

(0.079) (0.067) (0.088) (0.087) (0.107) (0.092) (0.123) (0.097) (0.245)

Covid–19: Risks –0.020 –0.022 0.070 0.047 –0.054 0.035 –0.018 0.096* 0.084

(0.044) (0.038) (0.050) (0.046) (0.061) (0.045) (0.067) (0.046) (0.146)

Covid–19: Actions –0.067 0.044 –0.062 0.007 –0.151** 0.001 –0.153 0.001 0.024

(0.050) (0.039) (0.054) (0.052) (0.059) (0.051) (0.080) (0.055) (0.143)

Covid–19: Motives –0.036 –0.001 –0.069 –0.085 0.107 0.016 –0.027 –0.050 0.040

(0.050) (0.045) (0.065) (0.056) (0.067) (0.057) (0.091) (0.060) (0.151)

Climate: Risks 0.141** –0.054 –0.033 –0.088 –0.024 –0.009 –0.081 –0.040 –0.034

(0.052) (0.041) (0.058) (0.058) (0.065) (0.053) (0.080) (0.055) (0.162)

Climate: Actions 0.076 –0.010 –0.013 –0.043 –0.004 –0.003 –0.037 –0.021 0.025

(0.052) (0.038) (0.055) (0.047) (0.065) (0.053) (0.066) (0.056) (0.163)

Climate: Motives 0.161** –0.015 –0.076 –0.004 –0.181* –0.192** 0.147 –0.118 –0.385

(0.058) (0.050) (0.074) (0.066) (0.078) (0.059) (0.090) (0.067) (0.220)

Poverty: Risks 0.004 –0.104** –0.061 –0.076 –0.044 –0.016 0.058 –0.051 0.039

(0.045) (0.038) (0.054) (0.047) (0.054) (0.046) (0.068) (0.049) (0.140)

Poverty: Actions –0.093 0.085* 0.238*** –0.049 0.075 0.057 0.137 0.038 0.142

(0.050) (0.040) (0.062) (0.057) (0.061) (0.054) (0.086) (0.060) (0.171)

Poverty: Motives –0.109 0.013 –0.042 0.080 0.058 0.057 –0.207* 0.051 0.201

(0.056) (0.055) (0.070) (0.059) (0.068) (0.060) (0.097) (0.074) (0.188)

Trust in Charity 0.352*** 0.311*** 0.374*** 0.372*** 0.376*** 0.294*** 0.362*** 0.414*** 0.545***

(0.043) (0.034) (0.056) (0.044) (0.054) (0.042) (0.060) (0.051) (0.133)

Relevance during Pandemic 0.083* 0.036 0.103* 0.070 0.067 0.060 0.144 0.034 0.118

(0.039) (0.030) (0.048) (0.042) (0.046) (0.041) (0.074) (0.051) (0.125)

International Assistance –0.005 0.108*** –0.028 0.011 0.111* –0.160*** 0.164* 0.003 –0.067

(0.036) (0.032) (0.040) (0.042) (0.047) (0.041) (0.063) (0.041) (0.119)

Constant –0.535 –0.013 0.142 –0.349 –0.116 –0.498 –0.437 –0.011 –0.712

(0.295) (0.252) (0.298) (0.307) (0.329) (0.274) (0.412) (0.294) (0.952)

Observations 656 685 578 651 656 489 238 696 469

Pseudo R2 0.110 0.092 0.111 0.073 0.111 0.123 0.227 0.098 0.025

The table reports the results of Tobit regressions with e0 and e3 as the lower and upper limit, respectively. Robust standard errors are provided in parentheses. *p < 0.05, **p < 0.01,

***p < 0.001.
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to the number of students in the subject pool we could not run
these ten treatments for each data point for 10 months. In this
study we have prioritized the use of the subject pool to assess
the time evolution of donation behavior. Other studies could
focus on themethodological question of assessing to which extent
there could be substitution effects from restricting the decision
setting to other social causes, and if present, the relative size of
the substitution for different social concerns.

Looking into the evolution over time, for the 10 months
time period covered by our data, we do not find any indication
for systematic trends in donations. As compared to the results
in Blanco et al. (2020), additional analyses show no change in
the total donations from the first 8 weeks to the subsequent 8
months of data in the Baseline nor Covid-19 Only treatments. We
do observe however a significant increase in donations for the
COVID-19 treatment when comparing the first 8 weeks and the
subsequent 8 months of data collection. We observe that for the
COVID-19 treatment there is a significant increase in donations
to AI, CAR,WWF, LID, and OXF; there is no significant change
forMSF and RC; and there is a significant decrease for theWHO
Covid-19 fund. For the Baseline and theCovid-19 Only treatments
there are no significant differences in donations to each charity
generally, with the only exception of a significant increase of
donations toWWF for the Baseline treatment.

When looking into the determinants of aggregate donations
by participants in our study, we see that there is evidence
that the worsening of the epidemiological situation, measured
by the 7 day incidence, significantly increases total donations.
Moreover, as expected, we find a significant gender effect,
with women donating significantly higher total amounts than
men. Moreover, people taking actions against Covid-19 and
against poverty donate significantly more, whereas people fearing
risks from poverty donate significantly less. When looking into
separate donations to each charity, we find that trusting a given
charitable organization is the strongest explanatory factor of why
participants donate to the respective charity.

We believe that our results can be informative to policy
makers, helping them better understand human behavior during
global shocks such as the Covid-19 pandemic. This global
health crisis has been attracting the international community’s
attention to the interrelation between the environment, health,
and inequality in human well-being. At the same time, there
is a fear that the pandemic dominates both policy and social
agendas, at the expense of other social concerns. We present
evidence that such substitution of social concerns is only partially
present among the participants in our study. While we observe a
reduction of concerns for other (non-Covid-19) social objectives,
donations to charities in other domains remain at relatively high
levels. This behavior seems to be stable during the pandemic; we
do not find clear trends over the 10 months of our study. The
aforementioned results suggests an optimistic prospect since it
represents a backup for the ongoing considerations with respect
to other social concerns that public administrations and charities
worldwide have been pursuing before and during global crisis
such as the Covid-19 pandemic. It is also worth highlighting how
the participants in our study are sensitive to the needs of others,
increasing total donations in times of higher incidence rates of
Covid-19 infections.

The experimental methodology used in this study inevitably
is subject to certain limitations. The experimental design of the
donation task allows to draw causal inference with respect to the
treatment effects we report, but the donation task under analysis
is only a proxy of pro-social behavior in the field. Similarly,
as common in economic experiments in the laboratory, our
participants form a very homogeneous sample of students with
similar age, education level and socio-demographic background.
An additional limitation of our study is that the nature of some
of our treatments, i.e. Covid-19 and Covid-19 Only, might be
subject to some experimenter demand effects (Zizzo, 2010) since
the presence of a Covid-19 fund might be very appealing for
the participants. However, recent evidence suggests that pro-
social behavior in the lab—elicited using a similar donation
task—significantly correlates with health behavior during the
pandemic in the field (Campos-Mercade et al., 2021). Further, by
nature, we cannot analyze the extent to which treatment results
would have differed, had we started to collect data prior to the
pandemic. The WHO Covid-19 fund was established only after
the pandemic stroke. Finally, the data used in this project was
collected for a pre-determined (and pre-registered) period of 10
months during the pandemic. Certainly, we see value in future
research replicating this data collection after this pandemic is
over in order to expand our understanding of the very long term
effects and the behavior in the aftermath of such unprecedented
global shocks.
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Whistleblowing is a powerful and rather inexpensive instrument to deter tax evasion.
Despite the deterrent effects on tax evasion, whistleblowing can reduce trust and
undermine agents’ attitude to cooperate with group members. Yet, no study has
investigated the potential spillover effects of whistleblowing on ingroup cooperation.
This paper reports results of a laboratory experiment in which subjects participate in
two consecutive phases in unchanging groups: a tax evasion game, followed by a
generalized gift exchange game. Two dimensions are manipulated in our experiment: the
inclusion of a whistleblowing stage in which, after observing others’ declared incomes,
subjects can signal other group members to the tax authority, and the provision of
information about the content of the second phase before the tax evasion game is
played. Our results show that whistleblowing is effective in both curbing tax evasion and
improving the precision of tax auditing. Moreover, we detect no statistically significant
spillover effects of whistleblowing on ingroup cooperation in the subsequent generalized
gift exchange game, with this result being unaffected by the provision of information
about the experimental task in the second phase. Finally, the provision of information
does not significantly alter subjects’ (tax and whistleblowing) choices in the tax evasion
game: thus, knowledge about perspective ingroup cooperation did not alter attitude
toward whistleblowing.

Keywords: tax evasion, whistleblowing, ingroup cooperation, spillover effects, laboratory experiment JEL
classification: H26, C90, D02 PsychoINFO classification: 2900, 4200

INTRODUCTION

Tax evasion and tax fraud represent a major concern all over the world1, subtracting fiscal resources
that are needed to finance public goods and questioning the effectiveness and fairness of tax systems.

Whistleblowing by citizens has recently gained increased attention as an effective and viable
strategy to contrast tax evasion. For instance, according to the IRS Whistleblower Office, between
2007 and 2016, information submitted by whistleblowers has helped the United States government
to recover $3.4 billion of tax revenue2.

1According to the most recent United States Internal Revenue Service tax gap report (Internal Revenue Service, 2019), the
average annual gross tax gap was of $441 billion in tax years 2011–13 (slightly over 16 percent of total tax liability). In
2016, the VAT gap in Europe was estimated to be equal to EUR 147.1 billion, 12.3% of the total expected VAT revenue
(Internal Revenue Service, 2019).
22016 Annual Report to the Congress of the Internal Revenue Service (https://www.irs.gov/pub/irs-prior/p5241--2017.
pdf), retrieved on November 2, 2018.
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Despite the potential fiscal benefits of whistleblowing, the
number of studies analyzing its determinants and socio-
economic consequences is still limited. In this respect, while there
is evidence showing that trust in the government represents an
important determinant of the decision to blow the whistle on tax
evaders (Antinyan et al., 2020) a research question that remains
unexplored is whether whistleblowing can undermine the quality
of social interactions within communities. As numerous studies
have been shown, those who dare to report the norm violation
or crime committed by their own group members are indeed
under risk of being stigmatized by their communities (Woldoff
and Weiss, 2010). Ostracism of snitchers goes far beyond socially
vulnerable groups (such as ethnic minorities, prisons, or districts
with high crime rate), including school classes (Morris, 2010) and
police departments. Apart from the potential retaliation of the
norm violator, whistleblowers also risk to be victim of actions of
other members of their reference group, who usually prefer not
to work with them (Reuben and Stephenson, 2013). In particular,
even when anonymity is fully assured, the whistleblower’s actions
might be perceived as undermining ingroup trust (Wallmeier,
2019), so that whistleblowing could negatively affect future
group cooperation.

In this paper, we report results of a laboratory experiment
aimed at: (i) investigating the effects of whistleblowing on tax
evasion; and (ii) assessing its potential consequences on ingroup
trust and cooperation.

Our experiment includes two consecutive phases. In the
first phase, we implement a simple tax evasion game in which
participants, randomly assigned to group of five members
according to a fixed matching protocol, have to decide the
amount of their income they want to report to the central
authority in order to pay taxes. In case of auditing, if the declared
income is lower than the actual one, the individual has to pay the
back taxes on the undeclared income plus a fine.

In the second phase, participants play a generalized gift
exchange game. In particular, subjects simultaneously decide
how much of their endowment to send to other group
members, knowing that the amount sent will be doubled by
the experimenter.

We manipulate two main dimensions of our experimental
design: the presence of a whistleblowing mechanism and
the provision of information at the beginning of the first
phase about the content of the experimental task in the
second phase. Concerning the first dimension, we distinguish
between Whistleblowing and NoWhistleblowing treatments. In
the Whistleblowing treatments, after all income declaration
choices have been made, each subject is given the possibility to
blow the whistle on others so to increase their probability of being
audited by the tax authority. Moving to the second manipulated
dimension, in the Information treatment, information about the
content of the experimental task in the second part is provided
at the beginning of the experiment, while in the NoInformation
treatment subjects learn about the second phase only at the end of
the tax evasion game. Thus, the information manipulation allows
us to investigate whether being aware about the forthcoming
cooperative task in the second phase strategically affects the
efficacy of whistleblowing and tax evasion in the first phase,

making group subjects more reluctant to blow the whistle on
other group members.

Our results are summarized as follows. First, whistleblowing
is effective in reducing tax evasion as well as in improving the
precision of tax auditing. Indeed, participants blow the whistle
on ingroup members who misreport their income and the risk
of being signaled to the tax authority increases the overall level
of tax compliance. Second, we detect no statistically significant
spillover effects of whistleblowing on ingroup cooperation in the
subsequent generalized gift exchange game, with this result being
unaffected by subjects’ information about the experimental task
in the second part.

The rest of the paper is organized as follows. Section
“LITERATURE REVIEW” summarizes the related literature
while in Section “EXPERIMENTAL DESIGN” we introduce
our experimental design and the experimental procedures
implemented. In Section “RESULTS” we present our results and
discuss possible explanations. Section “DISCUSSION” concludes
and suggests directions for future research.

LITERATURE REVIEW

In this study we investigate the existence and sign of cross-
contexts spillover effects of whistleblowing on ingroup trust.
Near and Miceli, 1985 (page 4) define whistle-blowing as “the
disclosure by organizational members (former or current) of
illegal, immoral, or illegitimate practices under the control of
their employers, to persons or organizations that may be able
to effect action”. This widely used definition refers to the
hierarchical type of relations where the reported hold structurally
more powerful positions than those who report (Loyens,
2013). The main focus of this paper is instead peer reporting
whistleblowing, defined as “a lateral control attempts that occur
when an in-group member discloses a peer’s wrongdoing to
higher authorities outside the group” (Trevino and Victor, 1992).
In the rest of the paper we will use the terms ‘whistleblowing’ and
‘peer reporting’ interchangeably.

Our paper relates to the recent and flourishing literature
that investigates the within- or across-context spillovers of
policy interventions, which focuses mostly on how they might
affect prosocial norms and social preferences beyond those
behaviors directly targeted by the institutions (Peysakhovich
and Rand, 2016; dAdda et al., 2017; Galbiati et al., 2018;
Ghesla et al., 2019). In the laboratory experiment by Engl
et al. (2020), participants sequentially play two identical public
good games, such that cooperation is institutionally enforced
only in the first one. They find evidence of significant
positive spillover effects of the institution, meaning that it
increases cooperation also in the unregulated game, affecting
preferences and beliefs about others’ attitude to cooperate.
Furthermore, Galeotti et al. (2021) show how policy interventions
can exert unintended behavioral effects that go beyond their
original scope. More specifically, in their quasi-experiment,
both fraudsters and non-fraudsters in public transport when
exposed to ticket inspections were more likely to misappropriate
money in a different unrelated context, providing evidence
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of negative spillover effects of deterrence institutions on
intrinsic honesty.

Whether, and under which conditions, whistleblowing
represents an effective instrument to curb tax evasion is an
intriguing research question that is gaining increasing attention
in recent years. Breuer (2013) experimentally investigates
whether incentivization of whistleblowing is effective for
fostering tax compliance and shows that whistleblowing is
successful in limiting tax evasion, even without monetary
incentives. Bazart et al. (2020) experimentally study the impact of
a whistleblowing-based audit scheme upon taxpayers’ reporting
decisions. They design an experiment aiming at comparing the
relative efficiency of whistleblowing opportunities compared
to a standard random-based audit scheme, keeping operating
costs constant for the tax administration (neither rewards nor
denunciation costs are considered). Their findings confirm that
whistleblowing-based audit scheme decreases the monetary
amount of evasion, improves the targeting of evaders and
raises the tax levy. In their experimental study, Masclet et al.
(2019) investigate the effect of whistleblowing programs on
tax evasion providing information to participants on the use
of the tax revenues in three dynamic treatments: (i) a baseline
treatment where tax evaders are obliged to pay taxes on the
undeclared income and a penalty if audited, (ii) an information
treatment in which participants are also informed about the
income declaration rates of all other group members and
(iii) a denunciation treatment in which each participant has
the possibility to blow the whistle on others. They find that
monitoring alone does not increase the declared income while
allowing for blowing the whistle decreases tax evasion; moreover,
informing participants that the tax revenue was used to finance
an environmental public good has no significant impact on
either tax compliance or peer reporting. However, the role
of information about other tax payers seems to affect the tax
compliance rate according to a non-trivial relationship (see
the corresponding section of the metastudy examining main
factors affecting tax evasion Alm, 2019). On the one hand, if an
individual knows that his neighbors are cheating with taxes, he
will be more likely to evade taxes as well (Alm et al., 2017). On
the other hand, the threat of public disclosure of tax evaders’
identity may serve as an effective deterrrent: the cross-cultural
study run by Alm et al. (2017) reveals indeed that when the
photos of tax evaders were shown to the rest of the group, full
compliance raised from 38% to 57%.

Nyreröd and Spagnolo (2021) investigate the effects of
introducing economic incentives to stimulate whistleblowing
and show that rewarding whistleblowers is associated with a
reduction in misbehaviors. Amir et al. (2018) extends the analysis
to the indirect effects of the introduction of a whistleblowing
program in 2013 in Israel to combat tax evasion. Their findings
support the hypothesis that, despite the limited direct effect on
tax collection, whistleblowing indirectly increases tax revenues
through deterrence.

The effect of whistleblowing programs is not limited only
to the tax evasion schemes. They are also proved to have a
strong deterrent effect as an antitrust measure (Apesteguia et al.,
2007; Hinloopen and Soetevent, 2008). The way a whistleblowing

scheme is designed to fight against cartels is usually different
from what is observed in tax compliance because, in contrast
to the individual crime of tax evasion, the creation of a
cartel implies a collusion between group members. Thus, a
law maker has to show leniency toward whistleblowers, whose
degree affects the effectiveness of the program (Chen and Rey,
2013), something which also depends on the intrinsic motives
of the whistleblower (Heyes and Kapur, 2009). Buckenmaier
et al. (2020) show that introducing the possibility to blow the
whistle on others both reduces the probability that subjects
collude and accept bribes and increases tax compliance. More
importantly, they also document strong spillover effects of
leniency programs, with a strong time persistence of the effects of
the whistleblowing program after its removal. Our experimental
study is aimed at shedding light on another potential spillover
effect of whistleblowing. Indeed, as long as whistleblowing
is interpreted as a non-cooperative institution that is mainly
intended to punish other group members, institutionalizing the
possibility of individuals to denounce each other’s wrongdoing
might finally result in an erosion of ingroup trust, making
coordination and cooperation for mutual benefit more difficult to
achieve. Ingroup trust is indeed a necessary component of group
cohesion (Fonseca et al., 2019), which in turn affects a group’s
ability to successfully participate in cooperation and coordination
games (Gächter et al., 2017). When an individual makes a
decision about peer reporting, he might undermine this loyalty,
lowering other members’ willingness to cooperate. However, the
relations between group loyalty and norm violation are complex.
On the one hand, loyalty can decrease norm violations within
groups (Hildreth et al., 2016) while, on the other hand, people
tend to perceive loyal but dishonest actions as more ethical than
disloyal but honest ones (Hildreth and Anderson, 2018).

Whistleblowing has been also investigated in different
contexts, including corruption and the work environment. In
particular, depending on the level of interdependency of work
tasks, the work environment represents a further important
context in which ingroup trust and whistleblowing institutions
are strongly related to each other (Lau and Liden, 2008).
Concerning how whistleblowing affects, and is affected by,
awareness about future interactions in the workplace, there
are important papers that are close to ours. In a hierarchical
framework, Wallmeier (2019) investigates the emergence of
fraudulent whistleblowing. More specifically, in his laboratory
experiment, a manager and an employee play a modified
version of a trust game. Before interacting with the employee,
the manager can engage in embezzlement, which in turn
exerts a negative externality on a third party. The employee
observes possible misbehavior and may report it to an external
authority. He finds that both introducing an incentivized
and an anonymous reporting mechanism increases fraudulent
whistleblowing and discourages subsequent group cooperation.
Finally, Reuben and Stephenson (2013) investigate a situation
in which individuals have the opportunity to blow the whistle
on those who lie for personal advantage and found that
whistleblowers are indeed ostracized. However, differently from
these papers, anonymity of the whistleblower is fully assured in
our study, which in turn removes the possibility of ostracism
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and direct retaliation. In this respect, beside its deterrence effects,
our experimental design is aimed at assessing the indirect effects
exerted by whistleblowing in the tax evasion game of the first
phase on the level of ingroup trust and cooperation in the
different, generalized gift exchange context subjects participate in
the second phase.

EXPERIMENTAL DESIGN

The experiment consists of two consecutive phases. In the first
phase of the experiment, individuals participate in 10 rounds
of a tax evasion game, while in the second phase they play a
generalized gift exchange game for five rounds. In both phases,
subjects always interact with the same group members. Indeed,
at the beginning of the experiment, groups of five subjects
are randomly formed and their composition is kept constant
throughout the two phases.

In each round of the first phase of the experiment, each
individual is assigned with a gross income expressed in ECUs
(Experimental Currency Units). In particular, the gross income
of each subject is an integer number that is randomly drawn
from a uniform distribution between 100 and 240. Given her
gross income, each subject chooses how much to declare to the
central tax authority for tax payments, knowing that, on the
declared amount, she will pay a flat tax rate of 30%. In each
period, the declared income of one of the five group members is
randomly selected (thus corresponding to a probability of 20%)
and audited by the tax authority to verify its conformity with
the gross income. If the subject under-declares her gross income,
then, in addition to the due taxes on the gross income, she will
pay a fine that is set equal to the evaded taxes (namely, the 30% of
the difference between the gross and the declared income). If the
subject fully declares her gross income, then the audit mechanism
does not produce any further effect on her payoffs. Once the
declaration choice is submitted, information about others’ gross
and declared incomes is provided. Finally, at the end of every
period, each subject is informed about her payoffs and whether
her choice has been selected for auditing.

With respect to the NoWhistleblowing treatment, in the
Whistleblowing treatment the only difference is that once all
declaration choices are submitted and information about others’
gross and declared incomes is provided, each subject can blow
the whistle on other group members. In particular, each subject is
given the possibility to signal one of the four remaining group
members to the tax authority. Then, the computer randomly
selects one whistleblower. If the whistleblower effectively blew the
whistle on one group member, then her choice is implemented,
and the declared income of the signaled subject is audited. On the
other hand, if the whistleblower decided not to blow the whistle
on anybody, then, as in the NoWhistleblowing treatment, one of
the group members is randomly selected and her declared income
audited. Finally, no information is given to the audited subject on
whether audit was due to random selection or to whistleblowing
by other group members.

While most real-life leniency programs provide whistle-
blowers with some indulgence for their own violations, our

experimental design does not entail any bonuses in monetary or
non-monetary form for those denouncing other tax evaders. This
non-incentivized whistleblowing design is standard in tax evasion
experiments [see, for instance, Bazart et al. (2020)], representing
a conservative test to measure individuals’ propensity for
blowing the whistle: if we observe peer reporting without extra
motives, we expect such a behavior to occur even with a
higher frequency when individuals are positively incentivized
to do so. In a similar vein, in our experiment the tax
revenues plus the fines are not returned back to the common
pool. Masclet et al. (2019) experimentally compared peer-
reporting (whistleblowing) treatments with and without positive
externalities and found no difference in whistleblowing frequency
when participants were informed that collected taxes were used to
purchase carbon credits.

In the second phase of the experiment, participants play the
generalized gift exchange game. In each of the five periods of
the second phase, each subject receives an endowment of 100
ECUs and chooses how much to send to the remaining group
members. Whatever she sends is doubled by the experimenter
and distributed equally among the remaining four group
members. Therefore, social welfare is maximized if everyone
sends the maximum amount to peers. This game is a variation
of the standard public good game where an individual share
of investment to a public good is not returned to the initial
investor. Unlike a strain of the experimental literature that uses
the sequential gift exchange game (Charness, 1996; Charness
and Haruvy, 2002), in our experiment participants have to make
their choices simultaneously. Additionally, instead of providing
a gift to one single member of their group (Kanitsar, 2019),
in our design each individual provides a gift to all other
group members. Besides allowing for very simple and short
instructions, our choice to implement a generalized gift exchange
game characterized by simultaneous decisions was driven by
our research objective, namely to investigate whether having
experienced a tax evasion game with or without the possibility to
blow the whistle on other group members affect the individual’s
beliefs about the overall level of cooperation of other players, and
the individual decision to give as a consequence.

Apart from the inclusion of a whistleblowing stage, our
experimental design also manipulates the provision of
information about the content of the second phase before
the tax evasion game is played. While in the NoInformation
treatments, participants are informed about the second phase
of the experiment only after completing the tax evasion game,
in the Information treatments all participants learn, since
the beginning of the experimental session, the content and
instructions of the generalized gift exchange game of the second
phase. The purpose of the information manipulation is to
investigate whether tax evasion and attitude to blow the whistle
are affected by subjects’ awareness about the fact that, in the
subsequent phase, they will participate with their group members
in game in which results strongly depend on the level of ingroup
trust. Even if anonymity is fully assured, whistleblowing might
indeed undermine ingroup trust, making cooperation in the
generalized gift exchange game more difficult to achieve. By
anticipating these considerations, individuals might therefore
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be more reluctant to blow the whistle on others, nullifying
the effectiveness of whistleblowing in curbing tax evasion. The
combination of the two manipulated dimensions generates
results in a 2 × 2 design, and henceforth we will refer to the
four treatments with the following labels: NoWhistle_NoInfo,
Whistle_NoInfo, NoWhistle_Info and Whistle_Info.

Experimental Procedures
The experiment was run between September and December
2019 at the CERME (Center for Experimental Research
in Management and Economics) laboratory, in Ca’ Foscari
University of Venice (Italy). 240 subjects (59% female), recruited
through ORSEE (Greiner, 2015), participated in the experiment.
Totally, we run 12 experimental sessions, with 60 subjects per
treatment. Most of participants were undergraduate students
(75.4%), enrolled in Economics (72.5%). Sessions were randomly
assigned to treatments so that all participants within the
same session were assigned to the same treatment and none
participated in more than one treatment3.

The experiment was computerized by using o-Tree (Chen
et al., 2016). Each session lasted around 75 min (including time
for reading the instructions aloud, answering private questions,
and paying) and the average payment was 13.5 euro, including
a show-up fee of 3 euro. Although subjects participated in 15
rounds, to avoid wealth effects, only one of the 15 rounds was
effectively used to determine final payments. Specifically, at the
end of the experiment, the experimenter first selected one of two
phases by tossing a coin. Then, given the phase, the experimenter
randomly picked one of the corresponding rounds.

RESULTS

In this section, we present our results. Given the partner-
matching protocol of our experiment, we perform both: (i) two-
sample Mann–Whitney tests (MW) and (ii) Somers’ D median
difference tests (Newson, 2002) at the group level, and we report
results of (i) only unless the two tests give different results4.

Tax Evasion Game
First, we describe the effect of whistleblowing on tax evasion.

In Figure 1, we show the proportions of gross incomes
declared by subjects in the four treatments, both over the
10 periods of the first phase (left-handed Panel) and by
period (right-handed Panel). Our data confirm that blowing the
whistle is indeed effective in increasing the average proportion
of reported income, being equal to 0.65 in the treatments
in which subjects cannot signal others’ choices to the tax
authority (NoWhistle_NoInfo and NoWhistle_Info) and equal
to 0.80 in the treatments including the whistleblowing stage
(Whistle_NoInfo and Whistle_Info), with this difference being

3In Supplementary Appendix Table A3 in the Supplementary Appendix we
report the per-treatment main socio-demographic characteristics of our sample.
4When performing the Mann–Whitney U-test, we average data at the group level
and treat each group as an independent observation. The rank-order statistics
Somers’ D looks at the individuals’ choices accounting for the presence of clusters
at the group level (each experimental session included groups) in the data.

highly significant (p = 0.001, MW). The same result is observed
when making a pairwise comparison between Whistle_Info
and NoWhistle_Info (p = 0.038, MW; p = 0.158, Somers’
D), as well as between Whistle_NoInfo and NoWhistle_NoInfo
(p = 0.021, MW). Additionally, the decrease in the proportion
of the reported income across periods is starker in absence
of the deterrence mechanism than in treatments including the
whistleblowing stage.

Finally, we see no effect of the information manipulation
on the effectiveness of whistleblowing (Whistle_Info vs.
Whistle_NoInfo, p = 0.862, MW).

Figure 2 provides a more detailed picture of the frequencies
of the relative reported share of income in each treatment. We
observe that individuals are more likely to report an income
equals to zero when whistleblowing is not allowed than in the
Whistle_NoInfo and Whistle_Info treatments.

As it can be seen in Table 1, where we report the proportion
of full compliers, intermediary compliers and full non-compliers,
the most striking difference across treatments is indeed the
substantial fall of full non-compliers as soon as the possibility
to blow the whistle on others is introduced (from 11% and
18% respectively in the NoWhistle_NoInfo and NoWhistle_Info
treatments to 2.8% and 3.5% in the Whistle_NoInfo and
Whistle_Info treatments).

In Table 2, we report parametric results from a series of
Multilevel models, with standard errors that are clustered at both
the group and subject level, using the proportion of gross incomes
declared by subjects in each of the 10 rounds of the first phase as
dependent variable5.

In Model 1, Endowment takes a value from 100 to 240 (in
integer numbers). Info is equal to one in the treatments in
which information about the second phase of the experiment was
provided prior to the beginning of the first phase and 0 otherwise.
Similarly, Whistleblowing takes a value of 1 in the treatments in
which participants were allowed to blow the whistle on other
ingroup members in the tax evasion game of the first part of
the experiment, and 0 otherwise. Period is a time counter, and
it is introduced in the regressions to account for the effect of
experience in the tax evasion game. Model 2 is augmented by
adding the interaction term InfoXWhistleblowing.

Model 3 includes participants’ gender and information about
the previous period. In particular, Proportion_report_prev_period
stands for the individual proportion of income reported in
the previous period, while Audited_prev_period consists in a
binary variable indicating whether, in the previous period, the
participant was audited or not.

Finally, in Model 4, we add Economics, which takes a value of
1 if the participants’ field of study is Economics and 0 otherwise,
as well as a series of categorical variables extracted from the
post experimental questionnaire6. Previous studies (Jackson and
Milliron, 1986; Richardson, 2006) have indeed shown how both

5See Supplementary Appendix Table A.1 in the Supplementary Appendix for
the results of a series of Tobit models (with left and right censoring at 0 and
1, respectively) with errors clustered at the group level. Results remain virtually
unchanged across specifications.
6The questionnaire (originally written in Italian) is reported in the Supplementary
Appendix.
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FIGURE 1 | Proportions of gross incomes declared by subjects in the tax evasion game, by treatment (left-handed Panel) e by treatment and period (right-handed
Panel), N = 240. Error bars, mean ± SEM.

“demographic (i.e., gender), “economic” (such as income level
and marginal tax rates) and “behavioral” (such as fairness and tax
morale) characteristics can motive tax evasion so we controlled
these factors through a series of independent variables. More
specifically, to take into consideration that members of high
income families might be more likely to evade taxes as well as the
effects of increasing marginal tax rates on income declarations,
we include Income_family, Relative_wealth and Perceived_tax in
our regression. Both Income_family and Relative_wealth take
a value from 1 (very low) to 10 (very high) and define the
participant’s perception of the income of her own family as
well as her perception of the relative position of the family’s
income with respect to the average Italian family, respectively,
while Perceived_tax takes a value from 1 to 12 and expresses the
perceived tax rate paid by the participant, in 5% income brackets
(with 1 being “less than 10%” and 12 being “above 60%”). On the
same vein, High_tax measure the strength of the subject’s belief
on whether the tax rate affects individual willingness to pay taxes.

Given the negative relationship with fairness and tax evasion
(Richardson, 2006), we also add Fair_tax, which indicates which
tax rate would be considered as fair. Attitude toward risk
might affect tax evasion when in presence of audit schemes and
penalties, the variable Risk_level thus measures individual risk
aversion and takes a value from 0 to 10, with higher numbers
expressing lower levels of risk aversion. In order to control for
the subject’s attitude toward tax evasion, we include Risk_audit,
Reciprocal_evasion and Ineff_gov as covariates in the regression.

The three variables indicate how strongly the subject agrees on a
10-point scale (with 1 indicating complete disagreement and 10
complete agreement) with the statement that citizens do not pay
taxes if they perceive that the audit risk is low, other citizens do
not pay taxes, and collected taxes are inefficiently implemented,
respectively. Expecting tax morale to possibly negatively affect
tax evasion (Torgler, 2003) we include as regressorTax_morality,
which measures the strength of the subject’s belief on whether
morality affects individual willingness to pay taxes, while we also
control for the level of perceived trust (Trust) and concern about
helping others as a moral duty (Help_others).

From Model 1, whistleblowing significantly increases the
proportion of reported income and, therefore, represents a
valid instrument to limit tax evasion7. Differently, the effect of
providing information about the second phase of the experiment
before letting subjects to declare their income in the tax evasion
game does not affect the amount of evaded taxes. Looking at
Models 2 to 4, the interaction term between Whistleblowing
and Info never reaches significance, meaning that the proportion
of income reported by participants when they are allowed to
blow the whistle is not affected by being aware about the gift
exchange game in the second phase of the experiment. Although
the coefficient of the endowment is significant at the 5% level in

7In Supplementary Appendix Table A4 in the Supplementary Appendix we
provide a more detailed analysis of the whistleblowing behavior, defined as the per
period number of whistleblower’s signals (from 0 to 4) on a group member as a
function of her relative proportion of reported income within the group.
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FIGURE 2 | Frequency of proportion of reported income per treatment.

TABLE 1 | Proportion of full compliers, intermediary and full
non-compliers per treatment.

Treatment Full
compliers

Intermediary
compliers

Full non-
compliers

nowhistle_noinfo 29.3% 59.3% 11.3%

nowhistle_info 32.7% 49.3% 18.0%

whistle_noinfo 27.8% 69.3% 2.8%

whistle_ info 27.0% 69.5% 3.5%

Model 1, it presents a small magnitude, suggesting that it exerts
only limited effects on participants’ decision to evade taxes.

As participants gain experience in the tax evasion game, they
are less likely to fully report their income, as shown by the
significant and negative coefficient of the time trend in all models.

Model 3 further analyses the dynamic pattern followed by
choices in the tax evasion game. The proportion of reported
income is positively correlated across periods and being audited
in the previous period decreases the amount evaded in the
current one. As expected, the level of risk aversion is significant
and negatively correlated with tax evasion: an increase of one
unit in risk propensity decreases the proportion of reported
income by about 0.02.

In order to better investigate the effects of being audited on the
subsequent choices in the tax evasion game, the last two columns
of Table 2 focus on the sessions with and without whistleblowing,
separately. We find evidence of the bomb-crater effect of tax
audits (Mittone et al., 2017) only in the NoWhistleblowing
treatments while, as expected, in the Whistleblowing sessions
being audited in the previous period significantly increases the
proportion of income reported in the current period, as it
suggests participants that other in-group members might have
blown the whistle on them. Interestingly, as shown by the
coefficient of Help_others in the model focusing on the sessions
with Whistleblowing, the more individuals think that helping
others represents a moral duty, the higher the proportion of
income reported, underlying the importance of moral values in
determining tax evasion.

Generalized Gift Exchange Game
Our aim is to identify whether allowing individuals to blow the
whistle on others in the tax evasion game and the information
about the subsequent phase of the experiment exerted any effect
on their contribution decisions in the generalized gift exchange
game in the second phase. On average, participants contributed
24.75 tokens in the Whistleblowing treatments and 33.13 tokens

Frontiers in Psychology | www.frontiersin.org 7 October 2021 | Volume 12 | Article 73224876

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-732248 September 30, 2021 Time: 16:7 # 8

Chapkovski et al. Whistleblowing, Tax Evasion, and Ingroup Cooperation

TABLE 2 | The determinants of the proportion of income reported in the tax evasion game: Multilevel models, with standard errors clustered at both at the group and at
the subject level.

Independent variables Model 1 Model 2 Model 3 Model 4 Whistle NoWhistle

Info 0.015 0.010 0.011 0.025 0.021 0.042

(0.040) (0.057) (0.052) (0.050) (0.049) (0.048)

Whistleblowing 0.155*** 0.150*** 0.138*** 0.137***

(0.040) (0.057) (0.052) (0.050)

Endowment −0.0003062** −0.0003063 −0.0003618 −0.0003641 −0.0001289 −0.0006132

(0.0001207) (0.0001207) (0.0001287) (0.0001286) (0.0001391) (0.0002104)

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Period −0.017*** −0.017*** −0.015*** −0.015*** −0.009*** −0.020***

(0.002) (0.002) (0.002) (0.002) (0.002) (0.003)

InfoXWhistleblowing 0.010 0.012 0.001

(0.080) (0.073) (0.070)

Female 0.111*** 0.061** 0.003 0.072

(0.026) (0.027) (0.024) (0.044)

Proportion_report_prev_period 0.105*** 0.104*** 0.190*** 0.099***

(0.022) (0.022) (0.032) (0.031)

Prev_audited −0.054*** −0.053*** 0.047*** −0.149***

(0.013) (0.013) (0.015) (0.022)

Economics −0.058** −0.010 −0.091*

(0.028) (0.022) (0.047)

Income_family 0.007 0.001 0.016

(0.011) (0.009) (0.020)

Relative_wealth 0.003 0.009 −0.002

(0.012) (0.010) (0.019)

Perceived_tax −0.012* 0.011** −0.038***

(0.007) (0.006) (0.012)

Fair_tax 0.020** 0.0000744 0.046***

(0.009) (0.0082447) (0.015)

Risk_audit 0.001 0.005 −0.002

(0.006) (0.005) (0.010)

Risk_level −0.019*** −0.019*** −0.027***

(0.005) (0.004) (0.009)

Reciprocal_evasion −0.008 −0.001 −0.024**

(0.007) (0.006) (0.011)

Tax_Morality −0.004 −0.005 −0.007

(0.005) (0.004) (0.009)

Ineff_gov 0.006 −0.005 0.006

(0.006) (0.005) (0.011)

High_tax −0.005 −0.011** −0.000

(0.006) (0.005) (0.011)

Trust 0.003 −0.026**

(0.006) (0.011)

Help_others 0.029*** 0.011

(0.007) (0.011)

Constant 0.787*** 0.790*** 0.656*** 0.835*** 0.558*** 1.197***

(0.041) (0.046) (0.049) (0.090) (0.083) (0.175)

Observations 2400 2400 2160 2160 1080 1080

Log likelihood −141.753 −141.746 −131.309 −117.171 257.351 −218.791

Wald chi2 133.505 133.523 169.087 211.584 161.056 170.058

p 0.000 0.000 0.000 0.000 0.000 0.000

Table 2 reports estimates of a series of Multilevel regression models. The dependent variable is the reported proportion of income in each period of the tax evasion
game. Clustered standard errors at the group level and at the individual level appear in parentheses. ***, ** and * indicate significance at the 1% level, 5% level and 10%
level, respectively.

Frontiers in Psychology | www.frontiersin.org 8 October 2021 | Volume 12 | Article 73224877

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-732248 September 30, 2021 Time: 16:7 # 9

Chapkovski et al. Whistleblowing, Tax Evasion, and Ingroup Cooperation

0
10

20
30

40
50

60

no
whis

tle
_n

oin
fo

whis
tle

_n
oin

fo

no
whis

tle
_in

fo

whis
tle

_in
fo

0
10

20
30

40
50

60
11 12 13 14 15

period

nowhistle_noinfo whistle_noinfo

nowhistle_info whistle_info

Generalized Gift Exchange Game
Average contributions 

FIGURE 3 | Average contributions in the Generalized Gift Exchange Game by treatment (left-handed Panel) e by treatment and period (right-handed Panel). Error
bars, mean ± SEM.

in the NoWhistleblowing treatments. Thus, whistleblowing tends
to reduce cooperation in the subsequent game, though this
effect is not significant (p = 0.143, MW; p = 0.058, Somers’
D-test, 48 clusters).

In Figure 3, we report the average contribution in the
Whistleblowing and NoWhistleblowing treatments, respectively.
Allowing individuals to blow the whistle on others results in
a slight reduction of contributions in the second phase of the
experiment, in particular in the setting in which subjects receive
information about the generalized gift exchange game before
making their tax evasion choices (p = 0.133, MW; p = 0.078,
Somers’ D). Instead, we document no significant effects in the
setting in which the information about the task in the second
phase is provided only at the end of the tax evasion game
(p = 0.453, MW).

In Table 3, we report a series of multilevel models with
standard errors that are clustered at both the group and subject
level and where the dependent variable is the number of tokens
contributed to the Generalized Gift Exchange Game8.

8See Supplementary Appendix Table A.2 in Supplementary Appendix A for the
results of a series of Tobit models, left censored at zero, with clustered standard
errors at the group level. Results are almost unchanged. The only remarkable
difference relies on the effect of N_audited. In the Whistleblowing sessions, the
higher the number of times an individual was audited in the tax evasion game (and
the higher the number of whistleblowers’ signals on the subject), the lower her
contributions in the gift exchange game is. The opposite effect is instead observed

In order to investigate whether allowing individuals to
blow the whistle on others in the tax evasion game affects
their contributions in the second phase, in Model 1 we
include Whistleblowing, Info and Period as regressors.
We observe that whistleblowing is indeed marginally
significant in decreasing ingroup contributions in the
gift exchange game. However, the effect disappears when
information about the second phase of the experiment
is not provided at the beginning of the experimental
session, as shown by the coefficient of the variable
Whistleblowing in Model 2.

In Model 3, we also add Contribution_prev_period, which
stands for the individual contribution in the previous period, and
Group_contribution_prev_period, that consists in a continuous
variable expressing the average contributions of the remaining
4 group members in the previous period. We find a strong
evidence in favor of in group reciprocity, whereby the average
contribution made by a subject increases in the average number
of tokens contributed by group members in the previous period.
Proportion_report_1st_part, Group_proportion_report_1st_part
and N_audited are built upon subjects’ behavior in the tax
evasion game, and respectively indicate subject’s average
reported income, the average income reported by the
remaining 4 group members, and the number of times the

in the NoWhistleblowing sessions, suggesting that being audited might have an
educative effect on future cooperation.
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TABLE 3 | Multilevel regressions. Amount contributed in the Generalized Gift Exchange game.

Independent variables Model 1 Model 2 Model 3 Model 4 Whistle NoWhistle

Whistleblowing −8.408** −6.030 1.026 1.241

(4.075) (5.743) (2.301) (2.305)

Info −3.865 −1.487 1.302 1.816 −3.572* 1.532

(4.075) (5.743) (2.143) (2.155) (2.167) (2.173)

Period −5.261*** −5.261*** −2.416*** −2.430*** −1.970* −3.479***

(0.439) (0.439) (0.712) (0.710) (1.029) (0.982)

InfoXWhistleblowing −4.757 −3.649 −4.272

(8.122) (3.030) (3.039)

Contribution_prev_period 0.510*** 0.504*** 0.448*** 0.523***

(0.026) (0.026) (0.038) (0.036)

Group_contribution_prev_period 0.260*** 0.263*** 0.157** 0.309***

(0.044) (0.044) (0.072) (0.056)

Proportion_report_1st_part 0.480 −0.882 −4.200 −0.634

(3.628) (3.694) (7.766) (4.344)

Group_proportion_report_1st_part −7.800 −7.419 6.839 −14.775**

(5.347) (5.382) (9.614) (6.931)

Female 1.217 0.713 0.885 −0.647

(1.606) (1.625) (2.277) (2.328)

N_audited 0.093 0.064 −1.266 1.312

(0.632) (0.639) (0.944) (0.958)

Economics −2.393 −6.189** 1.150

(1.757) (2.439) (2.538)

Trust 0.080 0.524 0.026

(0.436) (0.604) (0.642)

Help_others 0.700 0.593 0.663

(0.461) (0.669) (0.637)

Tax_morality −0.206 −0.079 −0.413

(0.294) (0.391) (0.448)

Constant 103.457*** 102.267*** 39.025*** 38.174*** 32.499* 52.396***

(6.710) (7.004) (11.123) (11.748) (17.167) (16.167)

Observations 1200 1200 960 960 480 480

Log likelihood −5581.4845 −5581.3136 −4390.5422 −4388.0923 −2184.389 −2192.5022

Wald Chi2 148.792 149.172 646.418 654.638 229.456 423.267

p 0.000 0.000 0.000 0.000 0.000 0.000

Table 3 presents the coefficients from a series of Tobit regressions left-censored at zero. The dependent variable is the amount contributed in each period of the
generalized gift exchange game. Clustered standard errors at the session level appear in parentheses. ***, ** and * indicate significance at the 1% level, 5% level and 10%
level, respectively.

participant was audited. Estimates indicate that results in
the first phase of the experiment do not exert significant
effects on the decisions in the gift exchange game. Similarly,
Model 4 suggests that both the individual level of trust
and willingness to help others do not significantly affect
participants’ contributions.

Finally, in the last two columns of Table 3, we restrict
our analysis on the Whistleblowing and NoWhistleblowing
treatments. It is worth noticing that, when whistleblowing is
introduced, providing information about the gift exchange
game before playing the tax evasion game decreases
contributions in the second phase, as shown by the negative and
marginally significant coefficient of Info. Surprisingly, in the
NoWhistleblowing sessions, the average income reported by the
other 4 group members in the tax evasion game has a negative
effect on individual contribution in the gift exchange game.

DISCUSSION

In this paper, we investigated the interaction between ingroup
cooperation and whistleblowing. Stemming from the previous
literature, we conjectured that whistleblowing may have exerted
some unintended adverse effects, undermining the group morale,
and compromising its ability for collective actions. If that would
be the case, then even the positive effect the whistleblowing
might have on tax payments could be outweighed by negative
externalities of such institution.

Our results reject the existence of adverse spillover effects
from the tax evasion game to the generalized gift exchange
game: although the whistleblowing somewhat discouraged
contributions in the generalized gift exchange game, when
controlling for other factors this difference is not significantly
different from zero.
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Moreover, the main driving force behind our experiment was
to observe whether the shadow of the future cooperation deter
participants from blowing the whistle on tax evaders. Indeed,
if whistleblowing is perceived as that, it would be the case that
this can be one of the mechanisms that explain the reluctance
of agents to blow the whistle. Being aware that whistleblowing
would suppress the ingroup cooperation, the rational profit-
maximisers would avoid to report tax evaders within their group.
The results of our experiments do not confirm this intuition.

These results are good news for policy makers who try to
promote whistleblowing as a means of horizontal control to fight
the tax evasion or other norm-violating behavior. However, the
lack of the effect may mean that we need to consider some
other uncounted factors. For instance as Kennedy and Schweitzer
(2018) have shown, whistleblowers are generally perceived as
more trustworthy than individuals who stayed idle. Since these
two effects push the cooperation rate to the opposite direction
the net effect is hard to predict.

Additionally, as in most experimental studies, our study
abstracts away from many elements of real life in order to cleanly
identify the specific links between tax evasion, whistleblowing
and cooperation. While in our experiment tax evaders are asked
to pay a fine if they got caught, it would be interesting to
allow participants to track the identities of ingroup members
from round to round so to investigate the role of reputational
considerations when evading taxes. Similarly, in our experiment,
retaliation against whistleblowers is not possible, a phenomenon
that might indeed refrain individuals from denouncing others’
wrongdoing. Finally, in our experiment the money collected
through taxes are not meant to finance the provision of a public
good. In such a situation, the benefits from higher levels of tax
compliance due to whistleblowing might outweigh the possible
decline in future cooperation. Future studies might evaluate the
effects of these additional factors, in a framework where adopting
a broader view in evaluating the efficacy of an institution allows
to inform policies on the complex dynamics between tax evasion,
whistle blowing and ingroup cooperation.
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Open data, the practice of making available to the research community the underlying
data and analysis codes used to generate scientific results, facilitates verification of
published results, and should thereby reduce the expected benefit (and hence the
incidence) of p-hacking and other forms of academic dishonesty. This paper presents a
simple signaling model of how this might work in the presence of two kinds of cost. First,
reducing the cost of “checking the math” increases verification and reduces falsification.
Cases where the author can choose a high or low verification-cost regime (that is,
open or closed data) result in unraveling; not all authors choose the low-cost route,
but the best do. The second kind of cost is the cost to authors of preparing open data.
Introducing these costs results in that high- and low-quality results being published
in both open and closed data regimes, but even when the costs are independent
of research quality open data is favored by high-quality results in equilibrium. A final
contribution of the model is a measure of “science welfare” that calculates the ex-post
distortion of equilibrium beliefs about the quality of published results, and shows that
open data will always improve the aggregate state of knowledge.

Keywords: open data, signaling game model, research ethics, esteem, replication crisis, replication crisis in
psychology, academic dishonesty behaviors, academic dishonesty and misconduct

INTRODUCTION

Experimental work in the social sciences is currently undergoing a replication crisis (Ioannidis,
2005; Stevens, 2017; Obels et al., 2020). The Open Science Collaboration (2015) successfully
replicated 36 out of 100 experiments published in high-ranking psychology journals; Camerer et al.
(2016, 2018) find reproducibility rates of around 61% in economics experiments. In a survey of
1,500 scientists, Baker (2016) found that 70% had failed to replicate another researcher’s results, and
50% had failed to replicate their own. There are many potential sources of these phenomena, but
one of the most direct is that researchers are being less than completely forthright about the nature
of the results they publish. Their incentives to do so are clear: on the “demand side,” tenure and
promotions, successful grant proposals, and even informal esteem from colleagues are all examples
of how researchers get some utility from the perception of having done important work, whether or
not such perceptions are rigorously supported by the data. Furthermore, on the “supply side,” the
inherent complexity of interpreting empirical data implies that the “true” result is rarely completely
unambiguous. Even setting aside cases (which nevertheless do exist) of outright fraud or fabrication
of data, it may often be possible for otherwise principled and honest researchers to lean on their
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results as it were, engaging in gentle falsification, or “p-hacking,”
for instance through selective analysis or reporting of results.

Even “partial dishonesty” can have negative social effects,
as it generates an unwarranted image of the state of scientific
knowledge. For instance, gender differences in risk aversion, with
females less willing to take risks than males, long represented
a “stylized fact” that emerged from studies designed to address
other questions. Publishing confirmatory results lent credibility
to such papers by showing that they fit with the existing body
of knowledge, but also perpetuated a particular description of
the social nature of gender. However, a meta-analysis by Filippin
and Crosetto (2016) subsequently showed that the effect was,
if not illusory, then much more fragile than had previously
been estimated. Subsequent verification of previous work in
this sense represents scientific progress and at the same time a
progressive view of gender.

Perhaps the central assumption of this paper is that such
“fact-checking,” systematically applied to the accumulated body
of published results, should act as a kind of disciplining tool on
what gets published in the first place: researchers may be tempted
to inflate the “importance” of their results in order to acquire
a certain esteem from the research or wider community, but a
downward revision of the importance induces an esteem penalty,
so it is preferable to honestly present results of minor importance,
rather than being caught in such inflation or falsification.
A potential lever to encourage the disciplining verification is
open data, which refers to the practice of making the underlying
data and analysis codes used to generate results available to the
research community, along with the paper itself. This clearly
facilitates verification; so long as it also increases the probability
of some third party actually engaging in such verification, it
should thereby reduce the expected benefit (and hence the
incidence) of p-hacking and other forms of academic dishonesty.
The very top journals in many fields, for instance in economics,
psychology and marketing, require open publication of data
and analysis codes with the paper. However, the requirement
is far from systematic. For instance, at the time of this writing
9 of the top 20 economics journals merely “encouraged” open
data submissions. Furthermore, such encouragement is not
generally effective (Tenopir et al., 2011). Alsheikh-Ali et al. (2011)
investigated 500 published papers coming from high impact
journals from various scientific fields, finding that only 9% had
their raw data stored online publicly. Womack (2015) reached a
similar conclusion; from a sample of 4,370 papers published in
2014 in the highest impact journals, only 13% made their data
publicly available online.

The idea that researchers are motivated to publish “important”
results due to a mechanism of esteem indicates a link to signaling
models, which form the basis of the theoretical construction
in this paper. The signal structure has several inter-related
layers, which are developed sequentially. First, the presentation
of the published paper itself should be considered as a signal of
the underlying quality of the scientific result obtained. This is
modeled as a relatively “cheap” signal: “authors” in the model are
privately informed of the quality of their results, and can present
them as whatever they choose. “Readers” are motivated to identify
dishonest presentation, although verification is costly. Section 2

shows that in equilibrium, as might be expected, the lower this
cost, the more verification—and the less falsification—occurs.
The second layer of signaling is the choice of open or closed data,
that is, of high or low verification costs. Intuitively, a “nothing to
hide” principle choosing high verification costs should be taken
as a bad signal, and indeed Section 3 shows that a case where the
author can choose a high or low verification cost regime (that is,
open or closed data) results in unraveling. All high-quality results,
which require no falsification, will be published in open data,
which allows readers to identify any result published in closed
data as being of low quality, making falsification impossible.

These results are promising, but seem to conflict with the
empirical patterns described above in which adoption of open
data is very low. In this regard, a potentially important second
kind of cost not included in the model is the cost to authors of
securely and accessibly storing their data in open repositories.
Surveys have shown that this process is perceived as a significant
barrier to researchers in opening their data (Stodden, 2010;
Marwick and Birch, 2018; Chawinga and Zinn, 2019). Section
4 of the paper extends the model to incorporate these costs
as well, assuming that they distribute idiosyncratically across
authors, and independently of the quality of results obtained.
The main result is that high- and low-quality results will be
published in both open and closed data regimes, but that open
data will be favored by high-quality results. The structure of
the equilibrium implies that the falsification among the low-
quality results published in the open-data regime is higher than it
would be in a single, high-cost (closed) regime. However, a final
contribution of the model is a measure of “science welfare” that
calculates the ex-post distortion of equilibrium beliefs about the
quality of published results, and shows that open data will always
improve the aggregate state of knowledge. The paper finishes with
a discussion of these results in the context of the literature on
open data in the social sciences.

SELECTIVE REPORTING AND
VERIFICATION GIVEN VERIFICATION
COSTS

Interaction Structure: The Prestige Game
The interaction is called a prestige game, indicating the
interpretation of the utility functions that benefit is largely
determined by the equilibrium beliefs about the quality of a piece
of research produced. The game has two players: an author A
and a representative reader B. The author does some research,
reaching a result of stochastic quality q. For simplicity, suppose
that there are two possible qualities H and L, represented as real
numbers with H > L, and probability p of reaching result H. The
quality is not directly observable, but is represented through the
published paper; we denote by q̂ the published description of the
quality, and write it with lower case to distinguish it from the true
quality of the result. That is, q̂ ∈

{
h, l
}

, where h and l are taken
to conventionally indicate H and L, respectively. In the standard
manner of games of incomplete information, it will sometimes
be convenient to refer to A players who observe q = H as being of
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type AH , and those who observe q = L as AL. A’s utility is therefore
the prestige, or esteem that she experiences, or more concretely
the expected value of q, upon announcing a quality of q̂.

Denote sq Pr
[
q̂ = h

∣∣ q
]
, the probability that a result of q

is represented as if it were H. This means that sL is probability of
the kind of selective analysis or reporting alluded to above, that
inflates results, or makes a low-quality result appear to be higher
than it is. The model abstracts from the cost of engaging in this
falsification (and in practice, inflation probably takes no more
effort on A’s part than would an “honest” analysis); the focus is
on B’s choice to look more deeply into the results. Specifically, at
cost k, the reader B may verify A’s work; denote the probability
that B does so as v.1

Assume this verification process correctly identifies q to the
public. If it turns out that q̂6=q, then B gets some esteem (benefit)
and if q̂ > q, then A suffers a cost. The purpose of these
assumptions is to reflect the social processes of prestige following
the revision of scientific results. The basic assumptions are

• A downward revision (q̂ > q) generates a “large” cost C to A,
and for simplicity awards the same benefit to B.
• An upwards revision (q̂ < q) has no inherent effect of A,

other than the revision of the perceived quality itself, and
awards a “small” benefit ε to B.
• If there is no revision of quality, there is no effect on A’s

esteem, although B must still pay the cost k.

To this point, the model has five parameters, which will be
supposed to be in the order H > L > C > ε > k. The order
of L and C is not important, but both benefits of verification
must be greater than the cost k or non-verification is trivial.
Although the model is simpler if C ≥ L, which means that it is at
least as good not to write a paper at all as to have a low-quality
result be revealed as deceptive, the results below are based on
the less restrictive, inverse case. If B does not verify the results
of the research, the quality is taken to be its equilibrium average,
conditional on q̂.

This basic game can be represented as a special case of a
signaling game, as in the game tree in Figure 1. Here Nature
moves first at the central node, choosing the quality of the
research H or L. Then A moves, choosing a quality to declare, h or
l. Finally, B decides whether to verify the results (with probability
v), or not [with probability (1 – v)]. The solution concept will be a
sequential equilibrium of this game, allowing for mixed strategies.
The appearance of expected values in the payoffs is the only
departure from standard theory.

Equilibria
Signaling games are generally characterized by three sets: a set T
of types representing the private information of a message sender,
a set M from which signals may be drawn, and a set V of possible
actions the message receiver may use in response. An equilibrium
consists of strategies from T to M and from M to V, together with
a set of beliefs over T given the realization of the message, such
that each strategy is a best response to the other taking the beliefs

1Costly verification puts this model somehow between cheap talk games in which
the message is unverifiable, and signaling games as in Spence (1973).

into account, and the beliefs are consistent with the signaling
strategies, following Bayes’ Rule where possible. In this model,
clearly T = {H, L}, M =

{
h, l
}

, V = {verify, do not}, and the
beliefs are induced by

Pr
[
q = H

∣∣ q̂ = h
]
=

psH

psH +
(
1− p

)
sL

Pr
[
q = H

∣∣ q̂ = l
]
=

p (1− sH)

p (1− sH)+
(
1− p

)
(1− sL)

,

so long as these are defined.
It may be noted that this model does not satisfy the so-called

single-crossing property, a simplification common in signaling
games which generates a sorting of sender types, so “higher” types
always send weakly “higher” messages in equilibrium. While it
will always be the case that for AH , being verified is at least as
good as not being verified, while for AL getting verified is (weakly)
always worse, B prefers to verify AH after a message of l and AL
after a message of h.2 That is, while the single-crossing property
holds with respect to B’s actions, it does not hold with respect to
the messages that induce those actions.

An important distinction among signaling models
differentiates cheap talk, in which utility does not depend
directly on the message sent, from costly signaling in which
message senders can demonstrate something concerning their
type directly through the signal sent. In the context modeled
here, the message itself has no costs; however, the effect of B’s
choice on A does depend directly on the message sent. The
general form of the utility function UA

(
q, q̂, v

)
therefore is not

generally constant in q̂ (and in particular not when v = 1), so
this can be considered a model of “impure” cheap talk. The
single-crossing property is maintained in canonical models of
cheap talk through a fixed and common-knowledge “bias” of
the sender’s preference with respect to the receiver’s, meaning
a divergence between the sender’s (type-dependent) preferred
action and the optimal action for the receiver to take, conditional
on sender type. While the preferred action depends on the
type of the sender, that is, the degree of “conflict” is constant;
a key result is that the lower the degree of conflict, the more
information may be transmitted in equilibrium. Another way of
seeing the violation of the single-crossing property in the current
model is that the bias depends on A’s type. AH has preferences
not particularly at odds with those of B, while AL has clear
incentives to dissemble.

Finally, the fact that A’s utility when v = 0 depends directly
on beliefs is important mainly at the level of interpretations.
In standard models, these beliefs are instrumental, and matter
because they generate behavior that impacts utility. However,
these reactions are an (optimal) mapping from the beliefs
generated by the different strategies in equilibrium. In the current
case, this mapping is direct: the utility to a researcher of having
published a particular result is defined as the perception of
its quality. This means that message choice by one type of A

2To compare to canonical education signaling, it would be as though an employer
prefers to give a high wage to low-productivity employees and vice versa.
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FIGURE 1 | Extensive form of the basic game structure.

imposes a kind of externality on the other if verification does not
occur, but the effect can be thought of as a continuous “choice”
by B of how to interpret each signal. Of course, there is no
inherent incentive involved in this “choice of beliefs,” other than
the restriction imposed by Bayes’ rule, but formally speaking,
whether the choice is determined by optimal behavior or by
application of Bayes’ rule is irrelevant to A.

Equilibrium requires a mapping from q to the signal from A;
from the signal to verification from B; and a set of beliefs over
A types following each possible signal. The beliefs are defined as
above. Each A-type optimal strategy consists of a simple decision
rule, while B has a rule for each possible signal received. It is easy
to see the following:

AH chooses sH = 1 if

vhH + (1− vh)E
[
q|h
]
≥ vlH + (1− vl)E

[
q|l
]
, (1)

while for sL = 1, AL requires that

vh (L− C)+ (1− vh)E
[
q|h
]
≥ vlL+ (1− vl)E

[
q|l
]
. (2)

Concerning B, verification of a signal h requires(
1−p

)
sL

psH+
(
1−p

)
sL

C ≥ k (3)

while for the signal l the threshold is

p (1− sH)

p (1−sH)+
(
1−p

)
(1−sL)

ε ≥ k. (4)

Supplementary Appendix 1 investigates the equilibria of this
game. These are described in Result 1, below

Result 1: equilibria of the prestige game
Consider the game described above, and suppose in addition

that p < C
C+ε

. Then there are three equilibrium components,
depending on k.

A. If k ≥
(
1− p

)
C, then there are no separating equilibria,

but any mixed strategy profile sH = sL = sε [0, 1] can stand
as an equilibrium, with no verification of any results by B.

B. If ktextless
(
1− p

)
C, then there is a unique semi-

separating equilibrium in which sH = 1; sL = p
1−p

k
C−k ;

vh =
(H−L)

(
1− k

C

)
(H−L)

(
1− k

C

)
+C

; and vl = 0. This equilibrium will be

known as the k-game.
C. If k < pε, then there is also a pooling equilibrium in which

sL = sH = 0, and vl = vh = 1.

Figure 2 illustrates the equilibrium falsification rate as
k changes.

The additional restriction on p in Result 1 rules out a
somewhat perverse set of equilibria in which the probability of a
high-quality result is large enough that, in equilibrium, is it those
declared as q̂ = l that appear “suspicious,” and are preferentially
investigated. This does not seem to correspond to the real-world
situation of scientific publishing, and to the extent that the C is
“large” and ε is “small,” the ratio in the condition will be close to
unity, so the restriction is relatively mild.
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FIGURE 2 | Equilibria of the prestige game. Dashed line indicates pooling
equilibria for very low values of k, and shaded area indicates that any pooling
behavior can stand as an equilibrium if k is high enough.

More interesting are the effects of changes in k on
the kinds of equilibria that exist. First, part A describes a
situation in which the cost of verification is “too high.” In
particular, B does not verify any “babbling” equilibrium, where
both types of A choose the same strategy, so the signal
is uninformative. As a result, any such non-communicative
strategy profile stands as an equilibrium. The esteem awarded
to any signal is pH + (1 – p) L, so neither type of A has
any reason to deviate, although if s = 1, then an Intuitive
Criterion argument along the lines of Cho and Kreps (1987)
could lead AH to deviate, choosing sH = 0 if B expected
this.3

Part B of Result 1 describes the k-game, which will be the
central focus of the analysis below. If k <

(
1− p

)
C, then B

will verify a babbling equilibrium concentrated on the signal
h, driving AL – but not AH – away from that strategy and
generating separation. The separation can’t be complete, though,
or B would stop verifying, leading AL to move back in. Therefore,
the form of the equilibrium is in semi-separation, with AH always
sending the message h, while AL mixes, sometimes sending
the deceptive signal h and otherwise the honest one, l. Since
in this equilibrium all results announced as l are actually of
quality L, B verifies only the signal h. The average esteem to
AL is precisely L, with the costs of exposure (when verified)
after sending message h exactly balancing out the benefits of
deception (when not verified). While the closed-form solution is
not intuitive, it is easy to see that the esteem to AH , by contrast,
which amounts to vhH + (1− vh)E

[
q
∣∣ h
]
, is strictly between

H and L; as standard in games of incomplete information,
deceptive behavior by the “low” types exerts an externality on the
“high.”

3The equilibrium utility is E
[
q
∣∣ h
]
= pH +

(
1− p

)
L, and exactly one type (AH )

is in the situation where, if they sent the message l, and B believed that only they
would send that signal, then it would be optimal for them to do so, as B would
verify that signal and AH would gain utility H. However, this deviation is not itself
an equilibrium, as B would in this case also verify the signal h, leading AL to deviate.

Finally, part C states if k < pε, then B will verify a degenerate
signal profile on either message.4 Unlike the all-h profile, by
contrast, the all-l one does stand as an equilibrium. AH gets
the payoff of H, and AL gets the payoff of L. The former can
do no better, and so long as the off-path beliefs also threaten
verification should the latter deviate to signal h, AL strictly
prefers the equilibrium action. Notice that these off-path beliefs
are not defined in equilibrium, but for instance, any sequence
of “trembles” such that both types of A have equal probability
of deviating in each element of the sequence will generate a
sequential equilibrium of the same form. This equilibrium will
not be the focus in what follows. It has a somewhat interesting
interpretation as a “possible world” of scientific publishing;
authors are “modest,” never claiming high importance of their
results, and readers systematically check all results, arriving at a
complete state of knowledge about each. In this sense it seems
like a “healthy” state of affairs, although it does impose costs
on B. However, it is not particularly realistic as a description
of the field, and moreover the equilibrium is not very robust
to changes in the model. In particular, it relies on AH being
indifferent between claiming a high importance and having it
revealed by B’s verification. To the extent that there might also
be some esteem from recognizing the importance of one’s own
work, or “embarrassment” from presenting results of q = H with
the label l, AH should also suffer a cost when verified, which lead
AH to deviate from this equilibrium.

Comparative Statics: Result of Changes
in k
The interpretation of open data in this model is to reduce the
cost of verifying results; data sharing reduces k, and the model
therefore gives some predictions about how open data might
affect behavior. We see immediately that at least in the k-game,
as k falls, vh rises and sL falls. Keeping in mind the possibility of a
“corner solution” (part A of Result 1), this can be stated as follows

Corollary 1: so long as it reduces k to less than C (1 – p),
open data will reduce the degree of inflation of weak results due
to selective reporting.

Corollary 2: if open data reduces the level of inflation of weak
results, it also increases the degree of verification.

An interesting implication of these corollaries concerns what
might be termed science welfare. The goal of science is to have
as accurate a picture of the functioning of the world as possible.
To this extent, inflation of results, which distorts the impression
that readers have of their significance, can be seen as reducing the
overall quality of the scientific endeavor. While a scalar measure
of “quality” does not directly map to distortion of the message
contained in the results, it seems plausible that in presenting a
“low quality” result of q = L with the signal h, researchers will also
change its overall message or real-world implications. Of course,
it is common knowledge in the model that the unconditional
probability of a high-quality result is p; rational expectations in
equilibrium ensure that overall this remains the case. Moreover,
the signal l perfectly identifies low-quality results in the k-game,

4The condition p < C
C+ε

serves formally to guarantee that pε <
(
1− p

)
C, so

the latter threshold is lower than the former.
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so from a scientific point of view there is no problem there.
On the other hand, the public “state of knowledge” following
a signal of h is not equal to H, which can be interpreted as a
science welfare loss.

Following this interpretation, define a science welfare loss
function as the rate of unverified inflation of results. A simple form
for this is

W = − (1−vh) sL. (5)

Expression (5) indicates that either full verification or fully
honest reporting would be enough to reduce the science welfare
loss to zero. Since vh falls and sL rises with k, the final corollary of
this section can be stated

Corollary 3: reducing the costs of verification increases science
welfare.

THE EFFECT OF DIFFERENT POSSIBLE
LEVELS OF k

The results above show that imposing open data, if it
sufficiently reduces the cost of verifying existing results, should
unambiguously improve the quality of research publication.
What happens when k is a choice by A? This is the scenario where
the journal or discipline does not require open data, but allows
authors to opt into it. This is modeled as allowing A to select
from a set of possible values of k, called regimes. To model shared
or unshared data, suppose that there are two regimes, ko < kc,
indicating that open data has a lower verification cost than does
closed data. Suppose both regimes are parametrized such that the
k-game is the equilibrium played. The choice of regime is made
after Nature decides on q, simultaneously with q̂.5

The structure of the interaction in any regime is identical to
the prestige game described in section “Introduction,” and as
mentioned, the focus will largely be on k-game equilibria in each
regime, or k-game components to the “double-game” equilibrium
including regime choice. In this respect, the principal element
that this new layer of regime choice adds to the strategic context
is to endogenize the probability that a paper is of quality H in
any regime; this value will now be determined by the equilibrium
distribution of A-types that select into each regime. Define ϕ(k) as
the probability that a paper under regime k is of quality H. That
is, if authors finding quality H choose k with probability λk(H)
and papers of quality L choose k with probability λk(L), then

ϕ
(
k
)
=

pλk (H)
pλk (H)+

(
1−p

)
λk (L)

. (6)

This value of ϕ(k) will replace p in each regime k, with
the rest of the prestige game analysis following as in section
“Introduction.” Supposing that the parameters are such that,
in each regime, the k-game would be played in isolation, the
following holds

5As pointed out by a reviewer, since nothing “happens” in the model between
A’s choices, they are strategically simultaneous even if separated temporally in
practice. If, for instance, —due perhaps to preregistration—authors had to commit
to a regime before observing q, one can conjecture that the results might be more
strongly affected.

Result 2: Equilibrium under regime choice
Consider a 2-regime prestige game where the k-game conditions

hold in each regime, ko < kc, and define λ and ϕ as above. In any
equilibrium

A. λko (H) = 1; p
(1−p)

ko
C−ko

< λko (L) ≤ 1
B. Behavior follows the k-game in the ko regime; AL always plays

l in kc
C. Off-path beliefs mimic the k-game in the kc regime

Result 2 establishes an “unraveling” effect under free regime
choice. AH strictly prefers the open to the closed regime, both
because verification is more frequent there, and because the
expected value of unverified messages is higher. Only the second
of these is an advantage for AL, of course, and so low-quality
types follow high into the open regime only up to the point of
indifference by B. As a result, the open regime contains a mix
of types, and the k-game is played there, while only L-quality
results are ever published in the closed regime. This then further
implies that falsification is impossible in the closed regime, and
so all those who enter it (honestly) declare l. However, the result
that only the l-signal is made in the closed data equilibrium
means that the equilibrium does not determine beliefs following
a signal of h in the closed regime. Interestingly, several plausible
off-path beliefs—for instance that only AH (or only AL) would
choose this signal—turn out to upset the equilibrium. However,
the equilibrium can be maintained with beliefs that re-create the
k-game that would have been played in that regime, if AH did not
deviate toward the open data. These off-path beliefs also admit
an interesting interpretation in terms of “non-stigmatization.”
In essence, while the equilibrium never has high-quality results
in the kc regime, it relies on the belief that this “could happen”
off the equilibrium path, and so signals of type h in kc are
not systematically verified. On the other hand, B would also
ascribe such a “tremble” to AL types with some probability,
so some verification occurs. In other words, the unobserved,
counterfactual declarations of h in the high-cost regime are not
given particularly bad (or good) interpretations in the model.

Another interesting feature of this model concerns the
indeterminacy noted in AL’s strategy in part A. Overall, the rate
of falsification in the ko regime must be such that B is indifferent
between verifying or not, but any combination of entry to that
regime and falsification once there that generates this overall rate
can stand. Consider generally the falsification rate in each regime
(subscripted by regime rather than by q since only q = L results in
falsification in the k-game equilibrium):

s∗k =
ϕ
(
k
)

1− ϕ
(
k
) k

C − k

This can be combined with (6) to give

s∗k =
p(

1−p
) k

C−k
λk (H)
λk (L)

. (7)

Expression (7) implies that the more H-quality papers select
into a regime relative to L in equilibrium, the more the L-quality
papers in that regime will falsify their results. It is tempting
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to interpret this as “trying to fit in with a better pool”; the
equilibrium falsification rate must leave B indifferent between
verifying or not. L-quality papers have to falsify more in
equilibrium as the relative frequency of H increases, in order
to balance out increased risk to B of paying the cost k without
getting any benefit. Because in the specific equilibrium of Result
2, λko (H) = 1, moreover, this means that AL’s equilibrium
strategy can be determined up to

s∗k oλko (L) =
p

1−p
ko

C−ko
, (8)

and any combination of the terms on the left that satisfy (8)
are equivalent for the equilibrium. The entry and falsification
rates are jointly determined, in other words, but the overall
level of falsification—and therefore verification—in the open-
data regime is the same, whether it represents a large fraction of
the AL types falsifying to a moderate extent, or a smaller fraction
falsifying more consistently.

This is important because it implies that the expected value
of an unverified signal h does not change with λk. Recall from
the formula in Result 1 (B) that the verification rate does not
depend on p, which intuitively is because this rate serves in
equilibrium to leave B indifferent between signals conditional
on having observed q = L. The same holds in the two-regime
setting. So long as neither λk (L) nor λk (H) are equal to
zero,

E
[
q|h, k

]
= L · Pr

[
L|h, k

]
+H · Pr

[
H|h, k

]

= L
sk
(
1− p

)
λk (L)

sk
(
1− p

)
λk (L)+ pλk (H)

+H
pλk (H)

sk
(
1− p

)
λk (L)+ pλk (H)

= L

p
(1−p)

k
C−k

λk(H)
λk(L)

(
1− p

)
λk (L)

p
(1−p)

k
C−k

λk(H)
λk(L)

(
1− p

)
λk (L)+ pλk (H)

+H
pλk (H)

p
(1−p)

k
C−k

λk(H)
λk(L)

(
1− p

)
λk (L)+ pλk (H)

= H −
k
C
(H − L) .

Stated plainly, adding a low-k regime to a costlier
one may result in different A types choosing different
regimes, and if it does, then the equilibrium effects
of this will be balanced by changes in the falsification
rates in each regime. But the verification rate in any
regime (provided it maintains its k-game structure in
equilibrium) will not change with the addition of another
regime.6

Remark 1:
The equilibrium results of selection of A-types into different

regimes include adjustment of falsification rates, with higher rates

6Naturally, high-cost regimes will still have higher falsification and lower
verification rates than low-cost ones do.

in the regime containing more AH types; it does not affect the
verification rates in either regime, compared to the single-regime
k-game.

Combined with the unraveling result, this implies that, while
there is a continuum of equilibria, with some fraction of AL
between zero and p

(1−p)
ko

C−ko
choosing the high-cost regime

(closed data), the low cost regime absorbs the falsification, and
the science welfare is not affected by which equilibrium occurs.
This follows directly from Remark 1. Science welfare was defined
as the overall rate of unverified falsification, and neither of those
quantities (verification rates or overall falsification) are affected
in this model by the addition of a high-cost regime that attracts
only AL.

Result 3: Science welfare in the two-regime, free-choice model is
determined by the costs of the lower-cost regime.

COSTS OF PREPARING OPEN DATA

The model from section “The Effect of Different Possible Levels
of k” has some interesting characteristics, but is ultimately not
quite satisfactory. It induces a correlation between regime choice
and quality, suggesting that results published in open data should
be, on average, of higher quality than others. But it at once
predicts a multiplicity of equilibria with respect to AL’s regime
choice, and also quite starkly that in any of them, all results
published in the high-cost regime should be declared as low-
quality, and the “unraveling” in terms of science welfare is
complete. In addition, while the “no-stigmatization” result is
anecdotally interesting, the off-path beliefs are at once arbitrary,
imposed for no other reason than supporting the equilibrium,
and rather precise, requiring a specific relationship between two
different kinds of deviation. An extension that ensures that AH
may sometimes opt for the kc regime even in the presence of
multiple k-games “solves” many of these issues, yielding sharper
predictions with more intuitive interpretation, at the cost of an
additional assumption and parameter.

In surveys, one of the principal reasons that researchers cite
for not participating in open data is the time and effort costs of
doing so (Stodden, 2010; Marwick and Birch, 2018; Chawinga and
Zinn, 2019). In the model so far, on the other hand, the choice
of regime has been costless. Suppose, therefore, that there are
still two possible levels of k, ko < kc, and that each determines
a separate k-game into which authors select. In addition, there
is a utility penalty K to player A for choosing ko due to the
time and effort costs of opening the data. The goal of this
assumption is to make it so that some, but not all, of the AH
players choose the kc regime, so it requires idiosyncratic costs
to generate the differences. For simplicity more (perhaps) than
realism, suppose that K distributes across A players randomly
according to a continuous distribution G(K) that is independent
of q. For notational convenience, also normalize H – L = 1.

These assumptions induce a change in the equilibrium
structure. Intuitively, A players of both types with high enough
costs choose the closed regime, while those with low costs choose
the open. This is driven by higher verification rates in the open
regime, which make it preferable to AH , and therefore increase

Frontiers in Psychology | www.frontiersin.org 7 October 2021 | Volume 12 | Article 76116888

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-761168 October 15, 2021 Time: 16:19 # 8

Spiegelman Open Data and Falsification

the prestige (expected value) of unverified publications there.
However, if there is a cost to entering the open regime, and the
benefit is conditional on either being an AH type or not being
verified, then there is no reason why AL would ever choose that
regime and then announce l. In short, for AL, the strategy (kc, l)
dominates the strategy (ko, l), and rather than announcing l in
the k-game of the open regime, AL goes to the closed one. This
implies that all publications in the open regime are announced as
h. On the other hand, while this change appears to affect behavior
in important ways, the informational content of the equilibrium
can be preserved, as k-game structure of the open data regime
is maintained by the rate of entry to the regime, rather than the
rate of falsified signaling within it. Dominance of the closed-data
regime for results announced as l eliminates one of AL’s strategic
margins to allow probabilistic verification by B, and hence the
multiplicity of equilibria found above, but the other strategic
margin remains available, preserving the basic game intuition.
This is summarized in Result 4.

Result 4: Consider a two-regime environment with ko < kc and
idiosyncratic costs of entry to the ko regime. Then

A. There is a unique set of equilibrium entry rates to the open
regime, which satisfies λko (H) > λko (L)

B. sko = 1 for both AH and AL
C. The k-game is played in the closed regime among the residual,

high-K A-types

Part (B) of Result 4 follows from the dominance argument
above. Part (C) follows from the presence of both types of
A-player in the closed regime. To see part (A), note that if B
does not verify, then AL will enter if costs are low enough, while
if B always verifies, then AL will never enter. Therefore B must
be indifferent to justify probabilistic verification. Building from
expression (7), this implies that it must be that in equilibrium

1 =
p(

1−p
) ko

C−ko

λko (H)
λko (L)

. (9)

Expression (9) shows that in equilibrium, more high-type
authors choose the open regime than closed, justifying the
inequality in part (A). Furthermore, it shows that entry in
equilibrium must be in a fixed ratio. The unique level at
which this ratio can stand in equilibrium is determined
by threshold values

(
K∗H,K∗L

)
such that (9) holds when(

λko (H) ,λko (H)
)
=

(
G
(
K∗H
)
,G
(
K∗L
))

, and also

voH + (1− vo)E
[
q
∣∣ h, ko

]
= EU

[
kc
∣∣ H

]
+ K∗H (10)

vo (L− C)+ (1− vo)E
[
q
∣∣ h, ko

]
= EU

[
kc
∣∣ L
]
+ K∗L (11)

Expressions (10) and (11) indicate that for each type T = H,
L of A, there is a threshold cost K∗T such that those with cost
greater than K∗T choose the closed regime, while those with lower
costs choose the open. The extra cost of data preparation must be
exactly balanced by a higher expected payoff in the open regime
for both types at this threshold.

It is clear from inspection of (10) and (11) that any level of vo
will determine a pair

(
K∗H,K∗L

)
. Moreover, since, as vo rises from

zero to one, the left-hand side of (10) rises, while that of (11) falls,
the difference or ratio between the implied levels of K∗H and K∗L is
monotonic in vo. Thus, there can be only one level of vo that also
satisfies the specific ratio determined in (9). To see that there is at
least one, notice that first that (9′′) implies that

G
(
K∗L
)
=

p(
1−p

) k
C−k

G
(
K∗H
)
< G

(
K∗H
)
−→ K∗L < K∗H (9′′)

Next, Remark 1 implies that in the k-game in the closed
regime, EU

[
kc
∣∣ L
]
= L, while

EU
[
kc
∣∣ H

]
=

(H − L)
(

1− kc
C

)
(H − L)

(
1− kc

C

)
+ C

H +
C

(H − L)
(

1− kc
C

)
+C

[
H −

kc

C
(H − L)

]

EU
[
kc
∣∣ H

]
=

(
1− kc

C

)
(

1− kc
C

)
+ C

H +
C(

1− kc
C

)
+ C

[
H −

kc

C

]

EU
[
kc
∣∣ H

]
=

(
1− kc

C

)
(

1− kc
C

)
+ C

H +
C(

1− kc
C

)
+ C

H −
C(

1− kc
C

)
+ C

kc

C

EU
[
kc
∣∣ H

]
= H −

kc(
1− kc

C

)
+ C

> L

Inserting these values into (10) and (11) and investigating the
boundary conditions, we see that when vo = 0,

E
[
q
∣∣ h, ko

]
= H −

kc(
1− kc

C

)
+ C
+ K∗H (10′′)

E
[
q
∣∣ h, ko

]
= L+ K∗L . (11′′)

Combining these implies that

K∗H − K∗L = L−

H −
kc(

1− kc
C

)
+ C

 < 0. (12)

The inequality in expression (12) means that there are “too
many” AL types entering the open regime when verification is
“low enough.” Specifically, the threshold cost for AL is higher
than that for AH , which means that the ratio would be greater
than unity, and cannot be accommodated in (9). On the other
hand, the implicit threshold of K∗L hits zero when verification is
equal to its (single-regime) equilibrium level in the open regime,
as then the expected value to AL of both regimes equals L. This
is clearly “too few” AL-types entering. Because (10) and (11) are
both continuous in vo, there must therefore be a single level of
entry that satisfies all conditions, establishing the result.
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Regarding science welfare in this configuration, as is intuitive,
the costs to using open data, or more exactly the resultant
distortions they induce, increase equilibrium falsification relative
to the model in section “The Effect of Different Possible Levels
of k.” But it is interesting to note that the distortion comes
from two different sources. First, the presence of AH types in the
closed-data regime allows the AL types who choose that regime
to falsify with some probability, which was impossible above and
contributes to a larger overall rate. Also, however, a corollary
to the argument above concerning the entry rate into the open
regime is that the verification rate there must be lower than it
would be in a single, open regime. Specifically, expression (11)
implies that the threshold preparation cost K∗L drives a wedge
between the expected utilities of the two regimes for AL. Since
in the single-regimes, expected utility was equal to precisely L
in both regimes, and the k-game in the closed regime implies
that this remains the case in the current model, it follows that
expected utility must be higher for AL in the open regime.
This then requires that the verification level be lower than its
single-regime level.

Furthermore, it is immediate that a reduction in the
preparation cost distribution—for instance in the sense of
stochastic dominance—would reduce the levels of

(
K∗L ,K∗H

)
that

satisfy (9), (10), and (11), and therefore reduce this distortion,
increasing science welfare. Indeed, the model in section “The
Effect of Different Possible Levels of k” can be taken as a limiting
case of that in section “Costs of Preparing Open Data,” when costs
are reduced to zero. The result is therefore as follows:

Result 5: Science welfare with preparation costs is reduced both
by the entry of high-quality work into the closed data regime, and
also by distortions of the verification rate in the open data regime.

Corollary 3: A leftward shift in the distribution of preparation
costs will reduce these distortions and increase science welfare.

DISCUSSION

The model in this paper investigated ways in which open
data can leverage social esteem to discipline the reporting of
scientific results. The key assumptions were (1) authors get a
direct utility benefit from the public (equilibrium) perception
of the quality of work they do; (2) readers get some utility
benefit from discovering that the presented quality of a given
result is inaccurate; (3) discovery of inflated inaccuracy, in
which low-quality results are presented as high, imposes a utility
cost on authors; (4) readers must incur a cost in order to
check the accuracy of the presented results. These assumptions
were selected to reflect potentially important elements of the
publishing process, and set up a model in which open data—
one of whose primary goals is to reduce the cost to readers
of replicating or recreating published results—could have an
influence on the tendency to misrepresent.

The model can be seen as an application of signaling games
to the case of scientific publications. While this is not a specific
subject that has received much theoretical treatment, signaling
games generally represent of course a vast and rich field, from
which much more is taken for this paper than is contributed.

The structure of simple signaling games is very standard, and
has been well-understood since Spence (1973); the application
here used standard refinements such as sequential equilibrium
(Kreps and Wilson, 1982a,b) and, to a limited extent the Intuitive
Criterion (Cho and Kreps, 1987). The idea that the signal is
designed to represent some otherwise unobservable quality that
matters to the signal receiver also indicates links, for instance, to
literature on advertising (see Bagwell, 2007). A modest theoretical
innovation, designed to reflect the esteem-based nature of the
benefit to the author of discovering important results, sees utility
in the model as based directly on beliefs about the signal sender’s
type, rather than—as is perhaps more common in economic
interactions—based on the receiver’s reaction to those beliefs. But
as mentioned, this is essentially a difference in interpretation and
has little influence on the formal structure of the game.

Another departure from the standard signaling game that
might be found in any advanced microeconomics course is
the fact that in this model, there are effectively two sequential
signals. Section “Selective Reporting and Verification Given
Verification Costs” of the paper described a semi-separating k-
game equilibrium in which authors of low-quality work partially
imitated high quality, and showed that the lower the cost of
verification, the less falsification there will be. A measure of
science welfare loss, defined as the equilibrium level of unverified
falsification of results, was found to be decreasing in the cost
of verification. Section “The Effect of Different Possible Levels
of k” then extended this to a case in which there were two
possible levels of this cost or regimens—reflecting open and
closed data—in which case the choice of one regime or the other
could be seen as a second level of signaling. It found that while
some low-quality work might use the high-cost signal, there was
partial “unraveling” in that some low-quality work would also be
presented with a low verification cost. This is basically a second
level of semi-separation in regime choice. Interestingly, while
behaviorally the model in section “The Effect of Different Possible
Levels of k” did not pin down what the equilibrium distribution
of low-quality work signals would be, the science welfare was the
same regardless of whether the high-cost regime existed or not. In
terms of the equilibrium level of distortion, open data completely
crowded out closed.

In the model from section “The Effect of Different Possible
Levels of k,” both the quality signal and the regime choice were
essentially cheap talk, imposing no costs on the authors who
chose them. In line with survey data and introspective evidence,
section “Costs of Preparing Open Data” then extended the model
to make using the open data regime costly relative to the closed.
This resulted in some high-quality work being submitted in each
regime, and increased the science welfare loss proportionally.

What does this model tell us about open data as a tool
for strengthening the scientific publishing process? First, to the
extent that readers get some benefit from correcting mistakes
they find in the literature, facilitating this with open data should
act as a disciplining tool for the presentation of results. Open
data, in other words, should “work.” Furthermore, while the
interpretation of player B in the model is as a representative
reader who may spend effort to check results of published work,
it is worth mentioning that any other effect that reduced the
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cost of close inspection of results should have similar effects. For
instance, incentives for careful reviewing at the peer review stage,
or institutional procedures on the part of employers or scientific
journals could be implemented to reduce the opportunity cost of
verification.7 Second, however, the model shows that this relies on
the costs of preparing open data not being too high. In particular,
the more high-quality work that is submitted in closed data, the
greater the science welfare loss in equilibrium. Conversely, if the
preparation costs are pushed down to zero, there is no need to
impose open data on the scientific community; high-quality work
will select into the low-verification-cost regime, and the residual
work that goes into the high-cost regime will not affect the overall
level of distortion in the literature, although interestingly, the few
low-quality results that are published in open data will be more
likely to be falsified when they are in a “stronger pool.”

The theoretical results from Sections “The Effect of Different
Possible Levels of k” and “Costs of Preparing Open Data”
both predict an overall correlation between the adoption
of open data and research quality. This fits well with the
existent empirical literature showing that papers published
under open data have higher citation counts than those
without (Pienta et al., 2010; Marwick and Birch, 2018). The
results in these papers are correlational, and it is conceivable
that the open data itself increased citation count through
encouraging others to build on the published results—indeed
that is the preferred interpretation in the literature. To this
extent, the model is useful in supplying a justification for a
separate causal interpretation of the data (see Soeharjono and
Roche, 2021; for an early formal treatment see Verrecchia,
1990).

One of the more interesting implications these results may
have concerns educational policies. Preparing data for open
publication requires a specific set of skills, and explicitly training
young academics in these skills seems bound to reduce their
cost to doing so later. From the perspective of the model in
section “Costs of Preparing Open Data,” this would result in the
kind of “leftward shift” in the function G(K) that would reduce
the equilibrium distortion rate. Similarly, part of the training in
empirical work could be specifically in replicating existing studies
using open data, or performing meta-analyses. Such measures
would have the effect in the model of reducing k in any regime,
which would increase verification rates and reduce falsification
in all of them, again improving science welfare. Measures such
as these might be better even than imposing open data on

7 The author thanks a reviewer for highlighting this consideration.

publication in the field. Even well-prepared data after all can only
be verified by willing B-players. Also, the costs to verification and
data preparation should be taken into account in a wider welfare
criterion. Although equilibrium verification implies that agents
are at least as well off incurring those costs as not, their final
utility will obviously be improved if the costs are lower. From an
even broader, “libertarian paternalist” perspective it may also be
preferable to develop a system in which agents choose the “right”
actions for themselves than one in which they are forced to do so.
Such an argument has philosophical merit, and also utilitarian
appeal, as those who are forced to engage in any action will be the
most likely to try to find loopholes to avoid it.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/Supplementary Material, further inquiries can be
directed to the corresponding author.

AUTHOR CONTRIBUTIONS

ES: construction and resolution of the theoretical model.

FUNDING

The author gratefully acknowledges financing from the ANR
through the ISITE-BFC International Coach program (ANR-15-
IDEX-003, PI Uri Gneezy).

ACKNOWLEDGMENTS

The author thank Antoine Malézieux for discussion and
inspiration on the topic and attendant literature, and Claude
Fluet, Theo Offerman, and Jeroen van de Ven for useful
comments on a draft of the model.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyg.
2021.761168/full#supplementary-material

REFERENCES
Alsheikh-Ali, A. A., Qureshi, W., Al-Mallah, M. H., and Ioannidis, J. P. (2011).

Public availability of published research data in high-impact journals. PLoS One
6:e24357. doi: 10.1371/journal.pone.0024357

Bagwell, K. (2007). The economic analysis of advertising. Hand. Indust. Organ. 3,
1701–1844.

Baker, M. (2016). 1,500 scientists lift the lid on reproducibility. Nature 533,
452–455. doi: 10.1038/533452a

Camerer, C. F., Dreber, A., Forsell, E., Ho, T. H., Huber, J., Johannesson, M., et al.
(2016). Evaluating replicability of laboratory experiments in economics. Science
351, 1433–1436. doi: 10.1126/science.aaf0918

Camerer, C. F., Dreber, A., Holzmeister, F., Ho, T. H., Huber, J., Johannesson,
M., et al. (2018). Evaluating the replicability of social science experiments in
nature and science between 2010 and 2015. Nat. Hum. Behav. 2, 637–644. doi:
10.1038/s41562-018-0399-z

Chawinga, W. D., and Zinn, S. (2019). Global perspectives of research data sharing:
a systematic literature review. Libr. Inf. Sci. Res. 41, 109–122. doi: 10.1016/j.lisr.
2019.04.004

Cho, I., and Kreps, D. (1987). Signaling games and stable equilibria. Q. J. Econ. 102,
179–222. doi: 10.2307/1885060

Filippin, A., and Crosetto, P. (2016). A reconsideration of gender differences
in risk attitudes. Manage. Sci. 62, 3138–3160. doi: 10.1287/mnsc.2015.
2294

Frontiers in Psychology | www.frontiersin.org 10 October 2021 | Volume 12 | Article 76116891

https://www.frontiersin.org/articles/10.3389/fpsyg.2021.761168/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.761168/full#supplementary-material
https://doi.org/10.1371/journal.pone.0024357
https://doi.org/10.1038/533452a
https://doi.org/10.1126/science.aaf0918
https://doi.org/10.1038/s41562-018-0399-z
https://doi.org/10.1038/s41562-018-0399-z
https://doi.org/10.1016/j.lisr.2019.04.004
https://doi.org/10.1016/j.lisr.2019.04.004
https://doi.org/10.2307/1885060
https://doi.org/10.1287/mnsc.2015.2294
https://doi.org/10.1287/mnsc.2015.2294
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-761168 October 15, 2021 Time: 16:19 # 11

Spiegelman Open Data and Falsification

Ioannidis, J. P. (2005). Why most published research findings are false. PLoS Med.
2:e124. doi: 10.1371/journal.pmed.0020124

Kreps, D. M., and Wilson, R. (1982a). Reputation and imperfect
information. J. Econ. Theory 27, 253–279. doi: 10.1016/0022-0531(82)90
030-8

Kreps, D. M., and Wilson, R. (1982b). Sequential equilibria. Econometrica 50,
863–894.

Marwick, B., and Birch, S. E. P. (2018). A standard for the scholarly citation of
archaeological data as an incentive to data sharing. Adv. Archaeol. Pract. 6,
125–143. doi: 10.1017/aap.2018.3

Obels, P., Lakens, D., Coles, N. A., Gottfried, J., and Green, S. A. (2020).
Analysis of open data and computational reproducibility in registered reports
in psychology. Adv. Methods Pract. Psychol. Sci. 3, 229–237. doi: 10.1177/
2515245920918872

Open Science Collaboration (2015). Estimating the reproducibility of
psychological science. Science 349:aac4716. doi: 10.1126/science.aac
4716

Pienta, A. M., Alter, G. C., and Lyle, J. A. (2010). “The enduring value of social
science research: the use and reuse of primary research data,” in Paper Presented
at “The Organisation, Economics and Policy of Scientific Research” Workshop,
(Torino).

Soeharjono, S., and Roche, D. G. (2021). Reported individual costs and benefits of
sharing open data among Canadian academic faculty in ecology and evolution.
BioScience 71, 750–756. doi: 10.1093/biosci/biab024

Spence, A. M. (1973). Job market signaling. Q. J. Econ. 87, 355–374. doi: 10.2307/
1882010

Stevens, J. R. (2017). Replicability and reproducibility in comparative psychology.
Front. Psychol. 8:862. doi: 10.3389/fpsyg.2017.00862

Stodden, V. (2010). The Scientific Method in Practice: Reproducibility in the
Computational Sciences. MIT Sloan Research Paper No. 4773-10. Available
online at: http://dx.doi.org/10.2139/ssrn.1550193

Tenopir, C., Allard, S., Douglass, K., Aydinoglu, A. U., Wu, L., Read, E., et al. (2011).
Data sharing by scientists: practices and perceptions. PLoS One 6:e21101. doi:
10.1371/journal.pone.0021101

Verrecchia, R. E. (1990). Information quality and discretionary disclosure.
J. Account. Econ. 12, 365–380. doi: 10.1016/0165-4101(90)90021-U

Womack, R. P. (2015). Research data in core journals in biology, chemistry,
mathematics, and physics. PLoS One 10:e0143460. doi: 10.1371/journal.pone.
0143460

Conflict of Interest: The author declares that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2021 Spiegelman. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (CC BY). The use, distribution
or reproduction in other forums is permitted, provided the original author(s) and
the copyright owner(s) are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org 11 October 2021 | Volume 12 | Article 76116892

https://doi.org/10.1371/journal.pmed.0020124
https://doi.org/10.1016/0022-0531(82)90030-8
https://doi.org/10.1016/0022-0531(82)90030-8
https://doi.org/10.1017/aap.2018.3
https://doi.org/10.1177/2515245920918872
https://doi.org/10.1177/2515245920918872
https://doi.org/10.1126/science.aac4716
https://doi.org/10.1126/science.aac4716
https://doi.org/10.1093/biosci/biab024
https://doi.org/10.2307/1882010
https://doi.org/10.2307/1882010
https://doi.org/10.3389/fpsyg.2017.00862
http://dx.doi.org/10.2139/ssrn.1550193
https://doi.org/10.1371/journal.pone.0021101
https://doi.org/10.1371/journal.pone.0021101
https://doi.org/10.1016/0165-4101(90)90021-U
https://doi.org/10.1371/journal.pone.0143460
https://doi.org/10.1371/journal.pone.0143460
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-760258 November 12, 2021 Time: 14:1 # 1

ORIGINAL RESEARCH
published: 16 November 2021

doi: 10.3389/fpsyg.2021.760258

Edited by:
Tarek Jaber-Lopez,

Université Paris Nanterre, France

Reviewed by:
David Pascual-Ezama,

Complutense University of Madrid,
Spain

Chetan Sinha,
O. P. Jindal Global University, India

Lara Ezquerra,
University of the Balearic Islands,

Spain

*Correspondence:
Guillermo Mateu

guillermo.mateu@bsb-education.com

Specialty section:
This article was submitted to

Personality and Social Psychology,
a section of the journal
Frontiers in Psychology

Received: 17 August 2021
Accepted: 11 October 2021

Published: 16 November 2021

Citation:
Monzani L, Mateu G,

Hernandez Bark AS and
Martínez Villavicencio J (2021)

Reducing the Cost of Being the Boss:
Authentic Leadership Suppresses

the Effect of Role Stereotype Conflict
on Antisocial Behaviors in Leaders

and Entrepreneurs.
Front. Psychol. 12:760258.

doi: 10.3389/fpsyg.2021.760258

Reducing the Cost of Being the Boss:
Authentic Leadership Suppresses
the Effect of Role Stereotype Conflict
on Antisocial Behaviors in Leaders
and Entrepreneurs
Lucas Monzani1, Guillermo Mateu2,3* , Alina S. Hernandez Bark4 and
José Martínez Villavicencio5

1 Ivey Business School, University of Western Ontario, London, ON, Canada, 2 Department of Finance, Law and Control,
Burgundy School of Business, University Bourgogne Franche-Comté, CEREN, EA 7477, Dijon, France, 3 Department of
Accounting, University of Valencia, Valencia, Spain, 4 Department of Social Psychology, Goethe University Frankfurt,
Frankfurt, Germany, 5 Instituto Tecnológico de Costa Rica, Cartago, Costa Rica

What drives entrepreneurs to engage in antisocial economic behaviors? Without
dismissing entrepreneurs’ agency in their decision-making processes, our study aims
to answer this question by proposing that antisocial economic behaviors are a
dysfunctional coping mechanism to reduce the psychological tension that entrepreneurs
face in their day-to-day activities. Further, given the overlap between the male gender
role stereotype and both leader and entrepreneur role stereotypes, this psychological
tension should be stronger in female entrepreneurs (or any person who identifies with
the female gender role). We argue that besides the well-established female gender
role – leader role incongruence, female entrepreneurs also suffer a female gender role –
entrepreneur role incongruence. Thus, we predicted that men (or those identifying with
the male gender role) or entrepreneurs (regardless of their gender identity) that embrace
these roles stereotypes to an extreme, are more likely to engage in antisocial economic
behaviors. In this context, the term antisocial economic behaviors refers to cheating
or trying to harm competitors’ businesses. Finally, we predicted that embracing an
authentic leadership style might mitigate this effect. We tested our predictions in two
laboratory studies (Phase 1 and 2). For Phase 1 we recruited a sample of French
Business school students (N = 82). For Phase 2 we recruited a sample of Costa
Rican male and female entrepreneurs, using male and female managers as reference
groups (N = 64). Our results show that authentic leadership reduced the likelihood of
entrepreneurs and men of engaging in antisocial economic behaviors such as trying to
harm one’s competition or seeking an unfair advantage.

Keywords: entrepreneur role stereotype, female entrepreneurship, gender-entrepreneur role incongruence,
leader-entrepreneur role incongruence, antisocial behaviors, economic games

INTRODUCTION

For a time, Elizabeth Holmes was a true inspiration for female entrepreneurs. Young, charismatic,
and successful in Silicon Valley, the “girl boss” reigned triumphant over a sector infamous for its
hyper-masculine “bro culture” (Cook, 2020). Yet, as CEO of Theranos, Mrs. Holmes faked the
results of clinical trials and reported doctored information to her shareholders. The actions of
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Holmes and other unethical female leaders created a headache for
those scholars that related the female anatomical sex to a higher
frequency of ethical behaviors at work (Borkowski and Ugras,
1998; Whitley et al., 1999; Childs, 2012).

As Mrs. Holmes and many other young entrepreneurs in
the health sector found out the hard way (e.g., Mr. Martin
Shkreli – “the Pharma Bro”), unethical business practices
do not pay in the long run. While antisocial economic
behaviors might bring results in the short term, engaging
in antisocial economic behaviors leads to adverse long-term
outcomes for leaders and entrepreneurs, their employees,
their ventures capitalists, and other stakeholders. Without
dismissing a person’s agency as a driver of unethical behavior in
leaders and entrepreneurs, we asked ourselves if Mrs. Holmes’
unethical behavior was just a matter of individual differences
(e.g., anatomical sex)? Or could these antisocial economic
behaviors be a dysfunctional way of copying with the “cost of
being the boss”?

There are three reasons why answering our research
questions matters. First, such understanding would explain
recurring issues in the entrepreneurship literature (Hughes
et al., 2012; Jennings and Brush, 2013), such as why men
are more likely to become entrepreneurs than women.
Second, it would explain why some entrepreneurs decide
to engage in unethical business practices, such as the
antisocial economic behaviors that Mrs. Holmes and Mr.
Shkreli displayed while leading their ventures. Third,
scholars might use our findings to design interventions that
deter entrepreneurs from engaging in unethical business
practices and prevent future harm to shareholders and
other stakeholders.

Role Congruency Theory (RCT; Eagly and Karau, 2002)
is a valuable theoretical anchor for our research efforts.
RCT explains well why women and other minorities suffer
a double bind and prejudice when seeking or occupying
leadership roles. Unfortunately, RCT does not explain
the nuances of how this mechanism would work outside
the traditional context of corporate firms. Whereas RCT
would explain why women might suffer from reduced
access to venture capital, it does not explain why female
leaders might engage in the hyper-masculine antisocial
economic behaviors that Mrs. Holmes displayed as the
founder of her firm. Thus, by extending RCT to the female
entrepreneurship arena, we provide a valuable theoretical
contribution that informs the practice of leadership and
entrepreneurship.

The main objective of this study is to determine if female
entrepreneurs make antisocial decisions as a dysfunctional
way of copying with the psychological tension created by
simultaneously occupying incongruent social roles. To this end,
we conducted two laboratory studies in two western countries.
In a sample of business school students, Phase 1 tests our
predictions about the effects of role conflict among three
future roles on antisocial decisions employing two behavioral
games. Phase 2 tests main and interactive effects of the same
roles on antisocial decisions in a sample of Costa Rican
entrepreneurs and managers.

LITERATURE REVIEW

A myriad of studies supported the propositions of RCT (Eagly
and Karau, 2002). RCT proposes that women suffer a prejudice
that prevents them from (a) reaching leadership roles in
corporations, and by which (b) women are evaluated more
harshly than men in a leadership position (Koenig et al.,
2011). RCT invokes cognitive dissonance as the psychological
mechanism driving said prejudice toward female leaders. RCT
claims that when the characteristics of a person occupying a role
misalign with the stereotypical expectations toward a given role,
“this inconsistency lowers the evaluation of the group member
as an actual or potential occupant of the role” (Eagly and Karau,
2002, p. 574).

Following the logic behind RCT, we argue that female
entrepreneurs suffer a similar (or even stronger) prejudice than
female managers, given that “entrepreneur” is also a social
role (“think entrepreneur – think male;” Laguía et al., 2018).
We expect entrepreneurs to suffer the effects of an additional
cognitive dissonance (regardless of their anatomical sex or
gender identity), which arises from the conflicting stereotypical
expectations toward the leader and entrepreneur role. This logic
also suggests that female entrepreneurs will suffer conflicting
expectations toward three instead of two social roles.

This “triple bind and prejudice” should then result in a
stronger psychological tension than the one suffered by their
male counterparts. Whereas there are always functional ways of
reducing psychological tension, antisocial economic behaviors
seem to result from dysfunctional copying mechanisms (self-
stereotyping; in-extremis identity trade-off). We unpack this last
claim in the following section and summarize our predictions in
Figure 1.

Embracing Role Stereotypes In-Extremis
and Antisocial Economic Behaviors
Role stereotypes describe the “ideal” representations of social
roles in a social group or culture. In turn, these ideal
representations are incorporated into a person’s sense of self
through a psycho-social process called socialization (Hartley,
1959). Once a role stereotype is internalized into the self, it
drifts from the stream of consciousness and starts eliciting
automatic behavioral as responses to external stimuli. Because
role stereotypes only describe “ideal” representations, said
representations are susceptible to change across time (history)
and space (cultures), and might always reflect the reality behind
the stereotype. The present study focuses on three Western and
contemporary role stereotypes and predicts what occurs if these
stereotypes are embraced in-extremis.

For a virtue ethics view, the “in-extremis” adjective refers
to virtues becoming vices due to an excessive display of
said virtue. For example, an excessive display of the three
character strengths that compose the virtue of Courage (Bravery,
Persistence, and Integrity) might lead to recklessness, zealously,
and self-righteousness (Crossan et al., 2013, 2017). Virtue would
reside using one’s practical wisdom to avoid any “in-extremis”
behavior. Embracing in-extremis a social role is consistent
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FIGURE 1 | Theoretical model describing main (left) and interactive effects (right).

with what behavioral economics defined as self-stereotyping
(Latrofa et al., 2010). For behavioral economists, self-stereotyping
occurs when an “agent perceives himself or herself as an
interchangeable exemplar of a social group rather than as
a unique individual” (Hernandez-Arenaz, 2020, p. 2). Social
psychologists and behavioral economists seem to agree that
internalized stereotypes affect an agent’s economic behavior.

There are psychological risks associated with self-stereotyping.
For example, self-stereotyping into a leader stereotype and
embracing in-extremis its hyper-assertive prescriptions might
result in seeking unethical ways to fulfill organizational
goals (Ordóñez et al., 2009). Similarly, self-stereotyping into
an entrepreneur role and embracing in-extremis its hyper-
competitive prescriptions might result in lying to secure
additional venture funding. Finally, self-stereotyping into the
male gender role and embracing in-extremis the dominant and
assertive behavioral prescriptions can elicit “toxic masculinity”
behaviors (e.g., misogyny, homophobia, violence; Harrington,
2020).

The Female Gender Role Stereotype
In Western societies, the female role describes nurturing
characteristics, such as gentleness, empathy, and support. Instead,
the male gender role stereotype describes agentic characteristics,
such as results-orientation and concern for advancing one’s social
status. The female gender role stereotype prescribes communal
behaviors (e.g., concern about the well-being of others). Instead,
the male gender role stereotype describes agentic behaviors (e.g.,
being assertive and dominant; Abele et al., 2008; Hernandez Bark
et al., 2014, 2015; March et al., 2016; Hentschel et al., 2019).

As mentioned above, any behavior which deviates from these
stereotypical role expectations will likely elicit some form of social
backlash, and particularly for women leading in organizational
contexts (Gloor et al., 2018).

Adherence to gender role stereotypes can also be identified
in economic games. For example, women demonstrated greater
aversion toward lying for a small monetary benefit (Childs,
2012) and lower dishonesty levels than men (Friesen and
Gangadharan, 2012). However, Ezquerra et al. (2018) found no
gender differences in a cheating game. It follows that men (or
those who identify with the male role) who self-stereotype and
embrace their gender role in-extremis will more likely try to assert
their dominance at work. Such a need for dominance will likely
elicit antisocial economic behaviors, such as cheating and trying
to harm their competition, that is, displaying toxic masculinity.

Hypothesis 1a: Men (or those who identify with the
male gender) will be more likely (a) to display antisocial
behaviors aimed at harming their competition than women
(or those who identify with the female gender).

Hypothesis 1b: Men (or those who identify with the male
gender role) will be more likely (a) to seek an unfair
advantage by cheating than women (or those who identify
with the female gender role).

The Entrepreneur Role Stereotype
The entrepreneur role stereotype collects competition-oriented
traits that are seen as predictors of entrepreneurial success
(need for achievement, generalized self-efficacy, individualism,
risk-taking, proactive personality; Rauch and Frese, 2007;
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Frese and Gielnik, 2014). Further, the entrepreneur stereotype
prescribes the pursuit of wealth through the creation of new
transactions (Smith et al., 2009).

Whereas competition is an inherent part of doing business,
fair competition does not require entrepreneurs and business
leaders to engage in antisocial economic behaviors. Yet, we claim
that embracing the entrepreneur role stereotype in-extremis
should elicit behaviors would appear “rational” in the traditional
economic sense of the world, such as maximizing individual
profits whenever possible, free-riding, and not contributing
to social causes, unless when it brings an advantage for
entrepreneurs. Further, another consequence of embracing in
extremis the entrepreneurial role would be a higher likelihood
of misrepresenting information, for example, to increase the
chances to “win” further venture funding.

Hypothesis 2a: Entrepreneurs (or aspiring entrepreneurs)
will be more likely (a) to display antisocial behaviors aimed
at harming their competition than managers (or aspiring
managers).

Hypothesis 2b: Entrepreneurs (or aspiring entrepreneurs)
will be more likely to seek an unfair advantage by cheating
than managers (or aspiring managers).

The Leader Role Stereotype
The leader role stereotype collects the implicit beliefs of a given
social group about the “ideal” attributes that describe successful
leaders. Transactional leadership is a mainstream leadership style
that collects such a pattern of behaviors in western countries.
Some transactional behaviors include preserving the status quo
by rewarding with justice and actively reducing deviations from
existing norms and procedures (Bass, 1985).

This transactional, behavioral pattern underlies the classic
view of rational management (Zehnder et al., 2017). Again,
we argue that self-stereotyping and embracing the leader role
stereotype in-extremis would result in agentic behaviors aimed at
increasing efficiency at any cost (even through unethical business
practices). Stated differently, the preference for antisocial
economic behaviors in business managers would evidence an
in-extremis embracing of the leader role stereotype.

The above stereotypical expectations toward the leader role
remain deeply rooted in Western Societies. However, the
corporate scandals that led to the 2008 financial crisis challenged
the perceived value of pursuing profit at and cost in favor of a
more sustainable approach to doing business. Today, scholars
care as much for “what” constitutes effective leadership as much
as the “how” leaders deliver performance (Gandz et al., 2010;
Monzani et al., 2016, 2019, 2021b). Authentic leadership emerged
as one of many positive alternatives to the prevailing western
stereotypical view of leadership (Monzani and Van Dick, 2020).

Authentic Leadership (AL) should be of interest to
entrepreneurs as well. Entrepreneurs who display authentic
leadership behaviors tend to feel more self-expressive when
leading their ventures (Jensen and Luthans, 2006b). Further,
authentic entrepreneurs elicit employee affective commitment,
satisfaction, and citizenship behaviors (Jensen and Luthans,

2006a). Despite these early studies, the study of authentic
entrepreneurship is in its infancy (Lewis, 2013).

One dimension of the authentic leadership style is particularly
relevant for our study of antisocial economic behaviors. The
dimension of “internalized moral perspective” (IMP) majorly
prescribes agentic behaviors by upholding moral behaviors
independently of contextual pressures (e.g., “making difficult
decisions based on high standards of ethical conduct”).

The ethical aspect of the IMP resonates well this some of
the agentic prescriptions of the male gender role (such as being
assertive). Yet, an IMP reminds leaders about the importance of
adhering to existing social norms despite contextual pressures
to act unethically (Monzani et al., 2015). Prior studies have
shown that the more frequently leaders act coherently with their
internalized moral perspective, the less likely they will engage
in antisocial behaviors. Further, at least theoretically, the other
three communal dimensions of AL would not prescribe antisocial
behaviors. Thus, we can extend that logic into our hypotheses to
claim that adopting an authentic leadership style tends to des-
incentivize the display of hyper-competitive antisocial economic
behaviors in favor of moral action (Hannah et al., 2011, 2014).

Hypothesis 3a: As the frequency of authentic leadership
behaviors increases, the likelihood of displaying
antisocial economic behaviors aimed at harming their
competition will decrease.

Hypothesis 3b: As the frequency of authentic leadership
behaviors increases, the likelihood of displaying antisocial
economic behaviors seeking unfair advantage through
cheating will decrease.

Mitigating the Effect of Stereotypical
Role Expectations on Antisocial
Economic Behaviors
Due to our proposed “triple bind and prejudice,” female
entrepreneurs should suffer a stronger prejudice than male
entrepreneurs. Moreover, reconciling the stereotypical
expectations toward three social roles should result in more
psychological tension than their female manager counterparts.
The unfortunate stereotype “Think entrepreneur – think
male” (Laguía et al., 2018) captures this additional source of
psychological tension. Female entrepreneurs usually struggle
with limited access to venture capital, increased work-family
conflict, and lack of spousal support (Das, 2000) unless they
start ventures in areas congruent with stereotypical gender role
expectations (e.g., social entrepreneurship; Carter et al., 2015).
Increased psychological tension due to role expectations would
explain why many female business students prefer a managerial
position in the corporate world than starting a new venture
(Jennings and Brush, 2013).

Another source of tension is the need to reconcile others’
conflicting expectations of how entrepreneurs and managers
should act (regardless of one’s gender identity). For example,
venture capitalists tend to expect entrepreneurs to be innovative
by “moving fast and breaking things.” Yet, the same venture
capitalists expect said entrepreneurs to be efficient by “moving
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slow and organizing things” (Taneja, 2019). “Organizing things”
refers to developing a business strategy, making calculated
decisions, and shaping norms that reduce the uncertainty
inherent to any venture. Thus, to validate entrepreneurs as
leaders, stakeholders demand from entrepreneurs to be visionary
and managerial at the same time (Rowe, 2001).

To reduce the psychological tension resulting from these
conflicting role expectations, individuals usually engage in
“identity trade-offs” (Knapp et al., 2013). A role identity
trade-off refers to following the stereotypical behavioral
prescriptions of a given role (e.g., entrepreneur) to reduce the
social pressure to conform to an opposing social role (e.g.,
gender, leader). For example, many women see in starting
a new business (entrepreneur role) a functional alternative
to “break free” from the societal forces that hinder their
access to executive roles within corporations (leader role;
Ryan and Haslam, 2007; Cook and Glass, 2014). In this way,
female entrepreneurs can reduce the pressure of prevailing
gender role stereotypes (female gender role), by having
more latitude to balance entrepreneurial activities with their
family life activities.

Authentic Leadership, Gender, and
Entrepreneurial Status
From a gendered view of leadership, the authentic leadership
style prescribes both agentic and communal behaviors, and
thus can be classified as an androgynous style (Monzani et al.,
2015). Three out of four authentic leadership dimensions to
some extent overlap with the Transformational Leadership style
(Banks et al., 2016), and thus prescribe communal leader
behaviors (Self-awareness, Balanced Processing of Information,
and Relational Transparency). More precisely, Self-awareness
refers to the awareness of goals, emotions, and needs of both
self and others. Balanced Processing of Information refers
to considering different viewpoints before making decisions.
Finally, Relational Transparency refers to establishing clear and
transparent relations with others (Walumbwa et al., 2008).

The communal dimensions of the authentic leadership style
align well with the female gender role stereotype. Such alignment
could explain the findings of a recent meta-analysis, suggesting
a conceptual and empirical overlap between authentic and
transformational leadership when predicting several positive,
growth-oriented followers outcomes (Banks et al., 2016). The
overlap between transformational leadership and authentic
suggests that some of the insights of RCT might as well
apply to the communal dimensions of AL, and thus allows
predicting potential interactive effects between gender and leader
role stereotypes.

The fact that such overlap exists might have implications for
entrepreneurs as well. For example, as entrepreneurs increase the
frequency of their authentic leadership behaviors when running
their ventures, in turn, should increase entrepreneurs’ concern
on how their actions impact others. Such concern should reduce
the likelihood of displaying antisocial behaviors. Therefore, in
this follow-up study, we propose the two additional hypotheses.

The right panel of panel of Figure 1 summarizes our additional
predictions:

Hypothesis 4: Authentic leadership moderates the effect
of the male gender role on the likelihood of harming
others’ firms (H4a) and cheating (H4b). As the frequency
of authentic leadership behaviors increase, men will be less
likely to display said antisocial behaviors.

Hypothesis 5: Authentic leadership moderates the effect
of the entrepreneurial role on the likelihood of harming
others’ firms (H5a) and cheating (H5b). As the frequency
of authentic leadership behaviors increase, men will be less
likely to display said antisocial behaviors.

METHODS

We tested our hypotheses in two laboratory studies. Our
first laboratory study (Phase 1) was conducted in a sample
of French Business school students (N = 82). However,
this sample had some limitations (culturally heterogeneous,
aspiring leaders and entrepreneurs). To address such
limitations, we conducted a follow-up study (Phase 2).
During Phase 2, we re-tested our predictions in a more
homogeneous sample and explored interactive effects
among predictors. More precisely, we needed a societal
context that valued “tradition” (i.e., reinforces the female
gender role stereotype) and “benevolence” (i.e., preserving
and enhancing the welfare of those with whom one is in
frequent contact).

Our rationale for choosing such a societal context is that
we anticipate that in societies that simultaneously embrace
the universal values of “tradition” and “benevolence,” the
psychological tensions between conflicting role stereotypes would
become more salient for female entrepreneurs than in other
societies. On one side, a traditional society tends to pressure
female citizens to find meaning by starting a family rather
than a business.

On the other side, benevolent societies tend to value ventures
that transcend the pure and single pursuit of profit. We would
not expect the same level of psychological conflict in societies
that score high in the universal value of benevolence and self-
direction. Benevolence and self-direction do not seem to be at
odds (i.e., should not create such a strong psychological tension
when women occupy an entrepreneurial role).

In prior studies, Costa Rica scored 30.4% higher than Canada
in the universal value of “Tradition” (M = 5.25, SD = 1.47 vs.
M = 4.57, SD = 1.23 respectively). However, in the same study
Costa Rica also matched the US in the value of “Benevolence”
(M = 6.20, SD = 1.05 vs. M = 6.19, SD = 0.96 respectively; Schultz
and Zelenzy, 1999). With such findings in mind, the Costa Rican
society would be sending ambiguous signals about the value of
entrepreneurship to their female citizens (or those who identify
with the female gender role).

As a result of such mixed signals and ambiguity, Costa
Rica seems to be a pristine context to explore how female
entrepreneurs reconcile the conflicting pressure of multiple social
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stereotypes. Further, it allows us to test if female entrepreneurs
will display antisocial economic behaviors when leading their
ventures in a society that does not value nor socially reward such
antisocial economic behaviors. On these grounds, we chose to
conduct the second laboratory study (Phase 2) in Costa Rica. The
second laboratory study is based on a sample of Costa Rican male
and female entrepreneurs, taking male and female managers as
reference groups (N = 64).

Sample
For phase 1, our sample consisted of 82 students who attended
business management courses at a French School of Business.
The mean age was 22.37 years (SD = 1.95). A large part of
our sample consisted of international students (57.3%). Thirty-
five participants (42.7%) came from Mediterranean countries,
Thirty (36.6%) from Asian countries, nine (11.0%) from
Latin-American countries, three (3.7%) came from African
nations, and three (3.7%) from Middle Eastern countries, two
participants did not indicate their nationality. Twenty-one
participants were male, sixty female, and one participant did
not indicate his or her anatomical sex. After removing cases
with missing data, our final sample for phase 1 consisted of
77 participants.

To address the limitations of Phase 1, in Phase 2 we
invited traditional entrepreneurs (N = 20; 55.0% female) and
managers from a public organization (N = 44; 43.2% female) to
participate in our laboratory study. Entrepreneurs’ age M = 40.11;
SD = 10.42 and Managers’ age was M = 44.58, SD = 8.28.
Both the entrepreneurs (M = 8.44, SD = 10.54) and managers
(M = 18.70, SD = 19.13) had several employees under their
charge. 65.0% of our entrepreneurs owned a family company, and
10.5% only had high school education, 47.5% had a bachelor’s
degree or equivalent, and 42.1% had a post-graduate degree (e.g.,
MBA). Our entrepreneurial sample represented several work
sectors, with financial services, planning, and communications
the most numerous areas (6.3% each), followed by services,
logistics, administration, and biochemical (4.7% each). 7.8% of
the participants did not indicate their sector. Managers mostly
supervised clerical employees.

Procedure
As participants entered the lab, the experimenter randomly
assigned each participant to a cubicle. All the participants
answered a self-report survey for 25 min before the laboratory
task started (capturing age, anatomical sex, and entrepreneurial
intentions). Immediately after, participants provided self-
reports of authentic leadership and social desirability (as a
consistency check).

The laboratory task consisted of several activities. First, a
couple of activities collected information on our behavioral
control variables. More precisely, an arithmetic exercise was
used as a proxy variable of participants’ cognitive ability. A risk
aversion game followed our arithmetic exercise. We conducted
the risk aversion game because meta-analyses revealed that
individuals displaying behaviors aligned with both the female
gender and managerial role stereotype declare a higher risk
aversion than those individuals displaying behaviors aligned with

the male gender role and the entrepreneur role stereotype (Rauch
and Frese, 2007; Stewart and Roth, 2007).

In comparison, a lower risk aversion aligns better with the
female gender role and the manager role stereotypes. Finally,
participants undertook our two antisocial economic behavior
games (“Joy-of-Destruction” and “Cheating”). After the study, all
participants were debriefed about the nature of the study and
received a $5 show-up fee and their respective earnings from
the economic games that comprised this study’s laboratory task.
Participants’ earning ranged from $2.97 to $11.75 (M = $7.59;
SD = 1.85).

For Phase 2, we employed the same procedure as in Phase
1, with a slight modification. After the risk aversion activity, we
added a “one-shot” public goods game that captured participants’
preference for pro-social vs. pro-individual strategizing. A pro-
social strategizing aligns with the female gender role and pro-
individual strategizing with the male gender role.

Further, we felt it unnecessary to assess actual leaders and
entrepreneurs’ cognitive ability. Instead, we collected an array
of demographic characteristics. More precisely, we measured
(a) Span of Control, meaning the number of employees
supervised, (b) leading in a family company (dummy coded
as 0 = “No”/1 = “Yes”), and (c) work tenure as leader,
measured in years.

All participants provided informed consent to participate in
the laboratory study and had no prior knowledge of the study’s
objectives. Every participant was initially endowed with the same
quantity of resources (100 tokens, equal to 10 EUR), allocated to
a private account, and paid off at the end of the laboratory study.
Total earnings were calculated as the sum of all the earnings
obtained in all the games.

Participants’ earning ranged from $2.00 to $9.86 (M = $6.28;
SD = 1.78). At the end of the session, we offer the
possibility of exchanging their monetary payoffs with souvenirs
from the university, such as coffee mugs, t-shirts, caps,
and pens. Most participants preferred the souvenirs to the
monetary compensation.

Measures
Phase 1
Entrepreneurial intention
Given that our sample consisted of business students (and not
actual entrepreneurs), we measured participants’ entrepreneurial
intention by asking participants about the likelihood of starting
a venture after graduation. The item “How likely is that you
would start a venture after you graduate?” was rated on a 5-
point Likert-type scale, with values ranging from “1 = “Extremely
unlikely” to “5 = “Extremely likely.” Although a self-report scale
of entrepreneurial intention exists (Liñán and Chen, 2009), the
items that comprise the subscale of interest revealed that all items
referred to the same notion. Therefore, we used a single item from
Liñán and Chen’s (2009) sub-scale in this laboratory study.

Authentic leadership
We asked participants to self-report the frequency of their
AL behaviors using the Authentic Leadership Questionnaire
(Walumbwa et al., 2008). All sixteen items were rated on 5-point
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Likert-type scales, with values ranging from “1 = Not at all” to
“5 = Frequently, if not always.” Some examples of items are “Seeks
feedback to improve interactions with others” (Self-awareness),
“Says exactly what he or she means” (Relational Transparency),
“Makes decisions based on his/her core beliefs” (internalized
moral perspective), and “Listens carefully to different points
of view before coming to conclusions” (Balanced Processing of
Information). Cronbach’s was α = 0.70 for the overall scale for
Phase 1, and Cronbach’s α was 0.81 for Phase 2.

Antisocial economic behaviors
We captured two antisocial economic behaviors (harming others
and cheating) by employing simplified versions of the “Joy
of Destruction” (Abbink and Sadrieh, 2009) and “Cheating”
games (Fischbacher and Föllmi-Heusi, 2013). Such games
present players with a simplified version of real-stakes business
decisions. Both games were scored with a binary outcome (i.e.,
0 = “No,” 1 = “Yes”).

In the “Cheating” game (Fischbacher and Föllmi-Heusi,
2013), a player is provided with specific information about a
product, and its asked to report such information to others (e.g.,
shareholders) for a pre-determined payoff (Dummy coded as
“0”). However, when reporting said information, the player is
provided with a choice, which mainly consists of misrepresenting
the information provided in exchange for a higher individual
payoff (dummy coded as “1”). Selecting “1” would capture a
cheating behavior.

In our game, we reduced the complexity of the decision-
making process by proposing a simplified version of the cheating
game. Individuals were asked to report the color of a ball from
an urn, knowing that the red ball reported 4 US dollars, the blue
ball reported 2 US dollars, and the green ball reported no gains.
Because all the balls were green in color, we measured a cheating
behavior when individuals chose red and blue balls by simply
asking the question of what color is the ball.

In our variation of the “Joy-of-Destruction” “game,” each
player is presented with the chance to harm the competition (i.e.,
a player randomly matched at the beginning of the game) at no
additional cost to the player’s firm (choosing “1 = Yes” captures
a destruction preference). Such a decision has been validated as
a measure of destructive behavior (see Abbink and Herrmann,
2011). In particular, we used a simplified version of the game in
which individuals (Players A) were endowed with 3 US dollars
and matched with an anonymous passive participant (Player B)
which received 10 US dollars. The only question that Players A
received was about to reduce the other’s endowment in 7 US
dollars. All the participants played simultaneously as Player A
and B for payment effects.

Phase 2
Authentic leadership
Again, participants self-reported their authentic leadership using
the ALQ (Walumbwa et al., 2008; Avolio et al., 2018). Items
were rated on a 5-point Likert-type scale (1 = “Not at all” to
5 = “Frequently, if not always”). Although the ALQ has been
validated for the Iberian, Spanish-speaking population (Moriano
et al., 2011), linguistic differences exist between Iberian and

the language spoken in Costa Rica, Latin-American Spanish.
Consequently, we followed Brislin (1980) guidelines to translate
the original questionnaire into Latin-American Spanish. The first
author, a native Latin-American Spanish speaker, translated the
original items of the ALQ scale into Latin American Spanish and
required a consistency check from four Latin-American research
assistants (blind to the laboratory study). Finally, the translated
copy was provided to an English professional translator for re-
translation into English. No linguistic differences between the
original and back-translated scale emerged. In Phase 2, we used
the same two games employed in Phase 1 with the same decision
options and pay-out functions.

Control Variables
Phase 1
Cognitive ability
Arithmetic ability was taken as a proxy for cognitive ability
(Hyde et al., 1990). Cognitive ability is a trait of successful
entrepreneurs (Frese and Gielnik, 2014) and is regarded as
the main predictor of performance (Schmidt and Hunter,
2003; Kanfer and Kantrowitz, 2005). Participants were asked to
complete 30 simple arithmetic calculations in 30 s and were
rewarded with $ 0.10 for every correct answer.

Social desirability
We used a 12 item scale of social desirability by Caprara et al.
(1993). This construct captures a person’s tendency to display an
enhanced image of him or herself. Cronbach’s Alpha was α = 0.82
for Phase 1. In Phase 2, Cronbach’s Alpha was of α = 0.85.

Risk aversion
Despite the findings of Filippin and Crosetto (2016), which
concluded that effect of gender differences on risk aversion
appears in less than 10% of their review studies, taking risks
is an expected stereotypical behavior of entrepreneurs. For
entrepreneurs, a higher risk aversion would likely lead to social
backlash or punishment. Therefore, embracing the entrepreneur
role stereotype in extremis should lead to excessive risk taking.

In our game, participants were asked to choose one of three
lotteries, each with a different degree of risk which was established
by throwing a virtual coin. Participants were endowed with
one US dollar and were asked about not playing any lottery
(option A = $1), increasing payoffs and losses by 50% (option
B = $0.5/$1.5), or increasing them by 100% (option C = $0/$2).
After the lottery choice (among the three options), random
plays determined participant’s payoffs. The random nature of the
lottery captures participants’ inability to calculate the risk of their
choice. We consider a participant to be risk adverse when he or
she selected option A.

Phase 2
For phase 2, we controlled for the participants’ demographic
characteristics that might influence their economic behavior, as
suggested by existing studies. Again. we controlled for (a) social
desirability, (b) whether if the entrepreneur’s venture was a family
business or not (coded “0” for managers as well), (c) their span of
control (number of supervised employees), and (d) work tenure
as leaders (for entrepreneurs and managers).
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Pro-individual vs. pro-social strategizing
As mentioned above, we used a Public Goods Game (PGG)
to capture entrepreneurs’ economic behavior that might
evidence a preference for social entrepreneurship. One type
of PGG is the Voluntary Contribution Mechanism (Keser,
2002; Chaudhuri, 2011). In such a cold-strategy public good
game, participants create wealth by adopting pro-individual or
pro-social contribution strategies.

The pro-individual strategy consists of capturing part of the
shared pool without contributing substantially to the public good
(and thus conforming to the entrepreneurial role stereotype).
The pro-social strategy involves contributing substantially to
the public good and trusting that others will contribute as
well. A pro-social strategizing would evidence a preference for
social entrepreneurship, as reflected by a higher contribution to
the public good, that those with a pro-individual strategizing
(a preference for traditional entrepreneurship). This measure
ranged from “0” = pro-individuals strategizing up to “100” = pro-
social strategizing.

Data Analysis
Phase 1
We tested our hypotheses by building a structural equation model
in MPLUS 8.0. MPLUS 8.0 allows employing robust estimators,
such as the Weighted Least Squares – Mean and Variance
Adjusted (WSLMV). The WLSMV allows analyzing models
comprising dichotomic variables, calculates well parameters
estimates with relative small datasets, and adjusts for deviations
of multivariate normality (Moshagen and Musch, 2014).

To assess our SEM model’s fit, we employed the Satorra-
Bentler scaled chi-square test and additional Goodness of Fit
Indicators. The S-B chi-square test indicates a good model fit
when it is non-significant (Geiser, 2011), with the caveat that the
S-B chi-square test is sensitive to large sample sizes. Therefore,
it is a good practice to complement the S-B chi-square test
with additional goodness-of-fit indicators. Some examples are
the χ2/df ratio, the Root Mean Square Error of Approximation
(RMSEA), the Comparative Fit Index (CFI), and the Tucker-
Lewis indicator (TLI), as well as and the Standardized-Root-
Mean-Square-Residual (SRMR).

The comparative fit index (CFI) measures incremental
fit whereby values higher than 0.90 and ideally above 0.95
are required to avoid incorrectly accepting miss-specified
models. Similarly, the TLI is an indicator of model parsimony
equivalent to the NNFI. Again, values above 0.90 (and ideally
above 0.95) are preferred. CFI and TLI values close to 1
indicate that the model explains the data better than an
independence model (Hu and Bentler, 1999). The RMSEA
tests for approximate data fit, and it should be at least equal
to 0.08 or below. Standardized-Root-Mean-Square-Residual
(SRMR) provides an overall evaluation of the residuals and it
is considered acceptable when it approximates the 0.08 value
(Hu and Bentler, 1999).

Finally, we parceled any multi-dimensional measure in our
study. Parceling refers to aggregating the respective items
of a scale’s dimension to reduce the overall parameters

to be estimated in an SEM (see Monzani et al., 2021a;
Seijts et al., 2021 for examples of parceling), and thus.
Whereas this technique has received some critiques,
Little et al. (2009) argued that parceling is justified when
the underlying factorial structure has been previously
established in the literature and when the parceled indicators
respect said factorial structure. Given that both our Social
desirability measure and the ALQ have been validated in
multiple samples worldwide (Walumbwa et al., 2008), their
parceling is justified.

Phase 2
We used SPSS 25 to conduct hierarchical binary logistic
regressions. To avoid multicollinearity, we normalized scores for
all our continuous independent variables before computing any
interaction term. Anatomical sex was coded into 0 = “Male” and
1 = “Female,” and entrepreneurial status as 0 = “Manager” and
1 = “Entrepreneur.”

We mainly entered our demographic and control variables
(social desirability; Family Company; Span of control; and
Work tenure; pro-social strategizing; Risk Aversion and either
Cheating or Joy-of-Destruction, respectively). Then, we entered
our predictors (entrepreneurial intentions, biological gender,
and authentic leadership scores). Finally, we included our two
cross-product terms. We used Dawson (2013) Microsoft Excel
templated to illustrate any non-linear interaction effects.

Given that a binary logistic regression uses a maximum
likelihood approach, SPSS 25 provides goodness-of-fit indices.
These indices allow assessing if (a) a model correctly classifies
predicted cases into their observed categories, (b) how well
the model fits the observed data, (c) and whether if each
model step improves the fit of the model to the observed
data in hierarchical models. First, the cutoff value to evaluate
the sensitivity of a model is 50%. Higher percentage scores
represent a higher sensitivity of the model. In social sciences, a
test sensitivity of 50–60% is considered poor, from 60 to 70%
is adequate, 70 to 80% is good, and above 80% is very good.
Any percentage equal to or below 50% would mean that the
model has equal or fewer chances of classifying cases correctly
than a coin toss.

The second goodness of fit indicator is the omnibus test of
the model. The omnibus test captures how much our model
deviates from a null model (a model only with the intercept
and no additional variables) or the previous step if a hierarchical
regression approach is used. For this indicator, higher χ2 scores
indicate a better fit; a statistically significant χ2 value would
indicate that such deviation did not occur by chance.

The third set of goodness of fit indicators is based on the
deviance statistic (–2LL), which follows a chi-square distribution.
Researchers employ –2LL statistic to derive pseudo-R2 statistics
(e.g., Cox & Snell R2 and Nagelkerke R2). In short, these two
statistics range from 0 to 1 and indicate in relative terms how well
a model fits the data, which scores closer to 1 suggesting a better
fit. Fourth, the Hosmer & Lemeshow test is analog to the χ2 test
used in SEM modeling. The lower that χ2 score is, the better that
the model fits the observed data. Finally, a non-significant p-value
would indicate that the model fits the data well.
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RESULTS

Phase 1 – Hypothesis Testing
Table 1 shows Means, Standard Deviations, and both Pearson’s r
(product-moment correlation) and Kendall’s τ (tau) in the upper
and lower diagonals, respectively. Entrepreneurial intentions
were negatively related to the female anatomical sex (Kendall’s
τ = –0.22∗). Figure 2 shows the standardized coefficients resulting
from our SEM analysis. For parsimony, only significant paths are
shown. Further, whereas solid lines represent main effects, dotted
lines represent either indirect effects or corrected (or latent)
correlations between our constructs.

The results of our SEM analysis revealed that in overall, our
model fit showed an excellent fit to the data (χ2

(33) = 38.87,
ns; χ2/df = 0.93; RMSEA = 0.0001; CFI = 1.00; TLI = 1.00;
SRMR = 0.11). In consequence, the standardized effect sizes and
standard errors derived from this model are trustworthy.

A detailed inspection of Figure 2 shows that after controlling
for the effects of all the other variables in our model, our
two dependent variables (participants’ choices in the “Joy-of-
Destruction” and Cheating games) were not correlated [r = 0.14
(0.19), ns]. Further, predictors majorly explained a statistically
significant amount of variance for the “Joy-of-Destruction” game
(R2 = 0.23, p < 0.05), but not for the cheating game (R2 = 0.23,
p < 0.05).

Second, neither of our control variables (Social desirability;
Arithmetic ability, nor a Risk Aversion preference) had
statistically significant main effects on neither the “Joy-of-
Destruction” nor the Cheating games. Instead, whereas none
of our independent variables were significant predictors of
participants’ behavioral choices in the cheating behavior, all
three independent variables were significant (and negative)
predictors of participants’ behavioral choices in the “Joy-of-
Destruction” game. More precisely, Anatomical Sex [β = –0.30
(0.15), p < 0.05]; Entrepreneurial Intentions [β = –0.32 (0.12),
p < 0.01] and Authentic leadership [β = –0.32 (0.15), p < 0.05]
reduced the likelihood of observing an antisocial behavior aimed
at harming one’s competition. When taken as a whole, these
results support Hypotheses 1a, 2a, and 3a but do not support
Hypothesis 1b, 2b, and 3b.

Phase 1 – Post hoc Analyses
We conducted additional two post hoc analyses as per the results
of our SEM model. First, we attempted to replicate the prior
findings in the entrepreneurship literature regarding gender
differences in entrepreneurial intentions (Jennings and Brush,
2013). To this end, we specified an additional (non-hypothesized)
path between participants’ Anatomical sex and their self-reported
Entrepreneurial Intentions.

We expected to find a negative effect of Anatomical Sex
on Entrepreneurial Intentions because female participants were
dummy coded into the “1” category. Our results revealed
that Anatomical Sex had a relatively strong negative effect
on Entrepreneurial Intentions (β = –0.94; p < 0.01). This
result means that in our sample, female participants tended
to declare a weaker intention of starting up a business

after they graduate from their business programs. Second, we
attempted to integrate this non-hypothesized finding with our
prior results. To this end, we tested if Anatomical Sex would
have an indirect effect on participants’ behaviors choices for
the “Joy-of-Destruction” game (recall that we did not find a
main effect of Anatomical Sex on behavioral choices on the
Cheating game). By using the INDIRECT function in MPLUS
8.0, we detected a significant and positive indirect effect of
Anatomical Sex on participants’ behavioral choices on the “Joy-
of-Destruction” game, as mediated by Entrepreneurial Intentions
(β = 0.13 (0.06); p < 0.05). In other words, those female
participants who see themselves as entrepreneurs in the future
seem to embrace the ultra-competitive prescriptions of the
entrepreneurial role stereotype.

Our findings of main and indirect effects with opposing
signs align with our theorizing. This last result evidences the
psychological tension that women declaring entrepreneurial
intentions suffer. Women chose not to hurt their competition in
the Joy-of-Destruction game (as prescribed by the female gender
role). However, this choice was nuanced by a weaker yet positive
and significant indirect effect (mediated by entrepreneurial
intentions), and likely driven by participants’ stereotypical views
of entrepreneurship.

Phase 2 – Hypothesis Testing
Table 2 shows the means, standard deviations, Pearson’s and
Kendall’s correlations for all variables in this study. Being an
entrepreneur was strongly and positively correlated with having
a family company (τ = 0.75∗∗) and the time leading others
(τ = 0.41∗∗), but negatively correlated with Span of Control
(τ = –0.27∗) and self-ratings of authentic leadership (τ = –0.27∗∗).

The left panel of Table 3 shows the results of our logistic
regression model predicting participants’ likelihood of choosing
to harm others’ firms. Our model was trustworthy and had
good sensitivity (73.8%), significantly deviated from the null
model (χ2

(12) = 25.79∗) and fitted the observed data well (H&L
Test = χ2

(8) = 8.14 ns). Three control variables were significant
predictors. More precisely, Social Desirability [B = –0.93, (0.47);
Wald’s Z = 3.98∗], owning a family company [B = –5.40, (2.80);
Wald’s Z = 3.72∗] and work tenure [B = –1.78, (0.88); Wald’s
Z = 4.14∗] reduced the likelihood of choosing to harm others’
firms (“Joy-of-Destruction”).

Regarding the main effects of our independent variables,
Anatomical Sex [B = –1.81, (0.85); Wald’s Z = 4.56∗] was
again a negative predictor of a “Joy-of-Destruction” preference,
suggesting that men are more likely to choose to harm others’
firms than women. Instead, our participants’ Entrepreneurial
status did not have a main effect [B = 0.93, (1.33); Wald’s Z = 0.49
ns]. Finally, like Anatomical Sex, Authentic leadership had a
negative effect [B = –1.68, (0.80); Wald’s Z = 4.41∗], meaning as
the frequency of authentic leadership behaviors decreased, the
more likely participants were to choose to harm others’ firms.
Overall, these results support H1a and H3a but again do not
support H2a (see Figure 3).

Both interaction terms predicting the “Joy-of-Destruction”
preference were statistically significant. Anatomical Sex [B = 2.44,
(1.05); Wald’s Z = 5.35∗] and Entrepreneurial status [B = –2.99,
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TABLE 1 | Phase 1 – Means, standard deviations, Kendall’s τ and Pearson’s r for all study variables.

M SD 0.1 0.2 0.3 0.4 0.5 0.6 0.7

(1) Cognitive Ability 1.15 0.38 – −0.18 0.20 −0.01 0.11 0.01 0.11

(2) Risk Aversion 1.49 0.50 −0.14 – −0.13 −0.03 −0.11 0.12 0.07

(3) Anatomical Sex 0.74 0.44 0.10 −0.13 – −0.20 0.06 −0.13 −0.04

(4) Entrepreneurial Intention 3.45 1.08 0.03 0.01 −0.22* – 0.10 −0.15 0.14

(5) Authentic Leadership 2.96 0.33 0.10 −0.10 0.06 0.05 – −0.20 −0.07

(6) Antisocial Behavior-Joy of Destruction game 0.61 0.49 0.04 0.12 −0.13 −0.16 −0.18 – 0.14

(7) Antisocial Behavior-Cheating game 0.59 0.50 0.12 0.07 −0.04 0.12 −0.07 −0.14 –

∗p < 0.05. The lower diagonal presents parametric correlations in the upper diagonal (Pearson’s r) and non-parametric correlations in the lower diagonal (Kendall’s tau)
given that several variables are dichotomous.

FIGURE 2 | Phase 1 – Revised main and indirect effects model. ***p < 0.0001; *p < 0.05; †p < 0.10; ns = non-significant.

TABLE 2 | Phase 2 – Means, standard deviations, Kendall’s tau and Pearson’s bivariate correlations for all study variables.

M SD 1 2 3 4 5 6 7 8 9 10

(1) Family Company 0.20 0.40 – −0.32* 0.50** −0.08 −0.03 −0.01 0.75** −0.35** −0.17 −0.16

(2) Span of Control 15.86 17.72 −0.35* – −0.22 −0.04 0.05 −0.12 −0.26* 0.12 −0.16 0.02

(3) Work Tenure (as Leader) 7.55 7.68 0.30** −0.14 – −0.10 −0.08 −0.08 0.51** −0.05 −0.27* −0.20

(4) Risk Aversion 1.32 0.47 −0.08 −0.05 −0.10 – −0.16 −0.16 −0.08 0.12 −0.08 0.15

(5) Social Desirability 0.94 0.45 −0.16 0.01 −0.13 −0.16 – 0.10 −0.12 −0.25* 0.01 −0.14

(6) Anatomical Sex 0.47 0.50 −0.01 −0.03 −0.02 −0.16 −0.03 – 0.11 −0.15 −0.05 −0.24

(7) Entrepreneurial Status 0.31 0.47 0.75** −0.27* 0.41** −0.08 −0.12 0.11 – −0.33 −0.19 −0.17

(8) Authentic Leadership 3.31 0.34 −0.28** 0.14 0.01 0.09 0.08 −0.10 −0.27* – −0.12 −0.03

(9) Antisocial Behavior-Joy of Destruction game 0.39 0.49 −0.16 −0.04 −0.22* −0.07 −0.05 −0.05 −0.19 −0.11 – 0.07

(10) Antisocial Behavior-Cheating game 0.20 0.41 −0.16 −0.14 −0.25* 0.15 0.07 −0.24 −0.17 −0.05 0.07 –

***p < 0.0001; **p < 0.01; *p < 0.05; The lower diagonal presents parametric correlations in the upper diagonal (Pearson’s r) and non-parametric correlations in the lower
diagonal (Kendall’s tau) given that several variables are dichotomous in nature.
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TABLE 3 | Phase 2 – Logistic Regression model predicting the likelihood of displaying two antisocial behaviors (N = 62).

Joy-of-Destruction Game Cheating Game

β SE β Wald’s Z df Exp (β) β SE β Wald’s χ2 df Exp (β)

Constant 3.15 1.35 5.47* 1 23.26 −0.52 0.86 0.37 1 0.36

Social Desirability −0.93 0.47 3.98* 1 0.39 −0.08 0.49 0.30 1 0.92

Family Company −5.40 2.80 3.72* 1 0.01 −2.09 2.79 0.56 1 0.12

Span of Control (N Employees) −1.09 0.58 3.58† 1 0.34 −0.14 0.38 0.13 1 0.87

Work Tenure −1.78 0.88 4.14* 1 0.17 −1.32 0.87 2.30 1 0.27

“Cheating” Behavior (1 = Yes) −1.04 0.92 1.28 1 0.35 – – – – –

“Joy-of-Destruction” Behavior (1 = Yes) − – – – – −0.60 0.90 0.46 1 0.54

Risk Aversion (1 = High) −2.01 0.89 5.06* 1 0.13 −0.09 1.02 0.01 1 0.91

CPG −0.52 0.37 2.00 1 0.59 −0.80 0.47 2.81† 1 0.12

ES – (1 = Entrepreneur) 0.93 1.33 0.49 1 2.53 0.53 1.56 0.11 1 1.69

AS (1 = Female) −1.81 0.85 4.56* 1 0.16 −2.14 0.98 4.77* 1 0.73

Authentic Leadership −1.68 0.80 4.41* 1 0.19 −1.90 0.95 3.97* 1 0.15

Authentic Leadership x BG. 2.44 1.05 5.35* 1 11.49 2.76 1.31 4.43* 1 15.73

Authentic Leadership x ES. −2.99 1.51 3.89* 1 0.05 −1.01 1.77 0.33 1 0.36

Goodness-of-fit Indicators

Correctly Classified Cases 73.8% 77.0%

Deviation from Null Model χ2
(12) = 25.79** χ2

(12) = 25.79**

Hosmer & Lemeshow Test χ2
(8) = 8.14 ns χ2

(8) = 11.08 ns

Pseudo R2 –2LL= 56.78 C&S R2 = 0.34 N – R2 = 0.46 –2LL = 56.78 -2LL = 45.06 C&S R2 = 0.26

†p < 0.10; *p < 0.05; **p < 0.01; All continuous variables were standardized. AS, Anatomical Sex; ES, Entrepreneurial Status; CPG, Contribution to the Public Good;
C&S – R2, Cox and Snell pseudo R2; N – R2, Nagelkerke’s pseudo R2. The accepted cut-off for case classification is 50%. Scores above 70% evidence a good
classification ability of the model. Similarly, A non-significant score in the Hostmer & Lemeshow test suggest a good fit of the model to the data.

FIGURE 3 | Phase 2 – Main and interactive effects model (Logistic Regression). *p < 0.05; ns = non significant.
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(1.51); Wald’s Z = 3.89∗] interacted with Authentic leadership
in reducing participants’ likelihood of choosing to harm others’
firms. More precisely, as either men or entrepreneurs scored
higher in authentic leadership, the likelihood of harming others’
firms decreased. Figure 4 illustrates these moderator effects.
These results provide initial support for hypothesis 4a and 5a.

The right panel of Table 3 shows the results of our second
logistic regression predicting the likelihood of participants’
cheating. Our model showed good sensitivity (77.0%), and this
time, it significantly deviated from the null model (χ2

(12) = 25.79)
and fitted the observed data well (H&L Test = χ2

(8) = 11.08 ns).
None of our control variables were significant predictors. Instead
of our independent variables, again Anatomical Sex [B = –2.14,
(0.98); Wald’s Z = 4.77∗] was a negative predictor, suggesting that,
in general, men are more likely to cheat than women. Something
similar occurred for Authentic leadership [B = –1.90, (0.95);
Wald’s Z = 3.97∗], meaning that as the frequency of authentic
leadership behaviors increased, participants were less likely to
cheat. Finally, our participants’ entrepreneurial status did not
have a main effect [B = 0.53, (1.56); Wald’s Z = 0.11 ns]. Thus,
our results support H1b but do not support H2b.

Figure 5 shows that only Anatomical Sex [B = 2.76,
(1.31); Wald’s Z = 4.43∗] interacted with Authentic leadership
in reducing the likelihood of participants’ cheating. As men
scored higher in Authentic leadership, the likelihood of
participants cheating decayed. Thus, we found support for H4b
but not for H5b.

DISCUSSION

Our study’s main goal was to explore whether if role stereotypes
drive entrepreneurs to engage in antisocial economic behaviors.
More precisely, we proposed extending Eagly and Karau’s (2002)
RCT to the entrepreneurial arena and testing the existence of
a potential entrepreneurial role stereotype, as well as a female-
entrepreneurship role conflict (Laguía et al., 2018). The results
of Phase 1 revealed that female business school students tend
to declare weaker entrepreneurial intentions than men. Further,
women are less likely to choose to harm their competitors in
an economic game (“Joy-of-Destruction”). However, a post hoc
analysis revealed that this reluctance to harm other firms is
reduced when entrepreneurial intentions mediate this link.

Building on Eagly and Karau’s (2002) theory, we claim that
the entrepreneur role stereotype captures dominant traits and
prescribes competitive behaviors that align with the male gender
role stereotype. Still, we distinguish it from the assertive traits and
behaviors prescribed by the leader role stereotype. Consequently,
we propose two new role incongruences, namely, the gender-
entrepreneur and leader-entrepreneur incongruencies.

In short, the female-entrepreneur incongruence would
explain why women (or those persons that identity with
the female gender role) resist occupying entrepreneurial
roles (Jennings and Brush, 2013), a result we confirmed in
Phase 1. Further, the female-entrepreneur incongruence would
explain why those women that occupy an entrepreneurial
role tend to gravitate toward communal-oriented ventures

instead of pursuing ventures in more traditional sectors
(Datta and Gailey, 2012).

Instead, although not tested in this work, we argue for a
leader-entrepreneur role conflict that would explain why some
individuals become serial entrepreneurs (rejecting the leader role
prescriptions of managing a venture to its mature state), and
other entrepreneurs eventually gravitate into managerial roles
in other’s firms (rejecting the entrepreneur role prescription of
creating wealth through a new venture creation).

A core premise of this study is that self-stereotyping and
embracing a role stereotype “in extremis” is a dysfunctional
way of reducing these role incongruencies. Our results suggest
that women or entrepreneurs who do so will likely end up
displaying antisocial economic behaviors characteristic of a “toxic
masculinity” mindset, given the overlap between the male gender
role and both the leader and entrepreneur roles. The second
premise of our work was that displaying positive leadership
behaviors (regardless of one’s hierarchical position) might be a
better alternative to reduce psychological tension than embracing
a stereotypical role in-extremis. The results of Phase 2 show that
for entrepreneurs and males, high scores in authentic leadership
reduced the effects of role stereotypes on antisocial behaviors.

Digging deeper into our findings, our model predicted
that the more strongly than participants embraced the agentic
behaviors of the male role stereotype (H1a, H1b) or the hyper-
competitive prescriptions of the entrepreneur role stereotype
(H2a, H2b), said participants would be more likely to
prefer (and display) antisocial behaviors, such as cheating or
harming others’ firms to get ahead. We tested such a claim
using two realistic economic games (The “Joy-of-Destruction”
and the “cheating” game) that would evidence said toxic
masculinity mindset.

The results of Phase 1 provide mixed support for our
predictions. In line with RCT, women are less likely to display
entrepreneurial intentions and engage in antisocial economic
behaviors to harm their competition (H1a). This finding aligns
with the prior literature on female entrepreneurship (Gupta
et al., 2009; Laguía et al., 2018). Similarly, as predicted by
our main effects model, as the self-reported frequency of
authentic leadership behaviors increases, participants’ likelihood
of choosing to harm others’ firms decreases (H3b). Again, this
result aligns with reports in the positive leadership literature,
which related authentic leadership to ethical and pro-social
behaviors in work contexts (Hannah et al., 2011, 2014).

Our results show two counter-intuitive findings. The first
counter-intuitive finding was that the more willing participants
were to start up a firm, the less likely they were to harm
others’ firms (H2a). This behavior deviates from the prescription
for the entrepreneur role stereotype. We invoke a sample
effect as an alternative explanation for this finding. In other
words, declaring entrepreneurial intentions does not equate to
occupying an entrepreneurial role. Thus, participants might
have made decisions in our economic games based on their
implicit stereotypical role expectations about how entrepreneurs
should behave without experiencing the psychological tension
that results from simultaneously occupying an entrepreneur
and leader role.

Frontiers in Psychology | www.frontiersin.org 12 November 2021 | Volume 12 | Article 760258104

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-760258 November 12, 2021 Time: 14:1 # 13

Monzani et al. Authenticity, Entrepreneurship and Gender in Economic Games

FIGURE 4 | Interactive effects of authentic leadership and entrepreneurial status (Upper) and anatomical sex (Lower) on the likelihood of an affirmative decision in the
“Joy-of-Destruction” game.

The second counter-intuitive finding is that we anticipated
that the more that participants would see themselves as authentic
leaders, the less likely they would be to cheat, but that did not
occur. A possible explanation might come from the Sendjaya et al.
(2014) study, showing that as their participants’ Machiavellism
scores increased, the link between authentic leadership and moral
action was reversed.

Again, an alternative explanation for these last findings might
exist. Participants of Phase 1 comprised a heterogeneous sample
of business school students and thus not “real-life” leaders.
Such participants were socialized in cultures with opposing
values regarding the social expectations for gender, leader, and
entrepreneur role stereotypes. Thus, we decided to re-test our
model in a more homogeneous sample, which ideally would

comprise real entrepreneurs and managers, and conduct such a
study in a western culture that embraces more traditional values
than France.

Seeking to test potential mitigations for these role conflicts,
in Phase 2, we adopted a gendered view of leadership. More
precisely, we claimed that any given androgynous leadership
style would reside at the center of the agency-communal
continuum proposed by RCT. Therefore, said androgynous
leadership behaviors would mitigate the toxic effect that the toxic
masculinity inherent to the male gender role stereotype has on
antisocial economic behaviors without triggering the double bind
explained by RCT.

Following the above logic and extant research, we predicted
that adopting an authentic leadership style would negatively
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FIGURE 5 | Interactive effects of Authentic Leadership and Anatomical Sex on the likelihood of an affirmative decision in the “Cheating” Game.

relate to antisocial behaviors (H3a and H3b). Further, we
predicted that adopting an authentic leadership style would
enable men (H4a, H4b) and entrepreneurs (H5a, H5b) to deviate
enough from the stereotypical mandates of their role stereotypes
without fear of a social backlash, reducing the likelihood of
observing antisocial behaviors in our games. In other words,
we expected Authentic leadership to reduce the female-leader
and the leader-entrepreneur role conflicts, respectively. All
our hypotheses involving authentic leadership were confirmed,
except one (Hypothesis 3b).

In short, our results revealed that only the effect of being
anatomically male sex on the “Joy-of-Destruction” game was
significant across studies. This finding evidences the negative
effect of embracing stereotypical male behaviors for aspiring
or actual entrepreneurs, given the inherently unethical and
unsustainable nature of these practices.

Implications for Theory
Our work provides a valuable theoretical contribution to the
field of leadership and the domain of female entrepreneurship.
First, our work answers the call of moving beyond the study
of anatomical differences in gender-focused entrepreneurship
research and avoiding other forms of invisible prejudice, as
purely associating female entrepreneurs with gender-congruent
ventures, also unfortunately known as the “pink ghetto”
(Jennings and Brush, 2013; Carter et al., 2015). Thus, the
first contribution of our work is extending the RCT into the
entrepreneurship arena. We contribute to RCT by proposing two
additional role incongruencies, the leader-entrepreneur, and the
female-entrepreneur role incongruencies.

We claim that a triple bind and prejudice derives from
unpacking the male role stereotype characteristics, mainly
agentic and competitive traits (Mollaret and Miraucourt, 2016).

We claim that the agentic traits of the male gender role
would then overlap with a leader role stereotype. Instead,
the male gender competitive characteristics would overlap
with the entrepreneurial role stereotype. Our model has the
potential of helping male and female entrepreneurs in either
traditional or social entrepreneurial roles. More precisely, we
believe that our insights might help entrepreneurs resist the
implicit social pressures pushing toward displaying antisocial
economic behaviors.

Our theorizing is novel in claiming that the mechanism that
operates against women when occupying leadership positions
might also apply to entrepreneurs in general. However, this
mechanism acts more strongly for female entrepreneurs. For
example, in addition to being expected to be visionary and
managerial at the same time (leader-entrepreneur incongruence);
female entrepreneurs are also expected to be assertive and caring
at these same time (gender-leader role congruence), as well as
self-oriented and hyper-competitive as entrepreneurs but group-
oriented and cooperative as women (gender-entrepreneur role
incongruence). Such conflicting expectations can explain why
women resist occupying entrepreneurial roles more accurately
than focusing merely on anatomical differences.

A second theoretical contribution is that we propose
an update to RCT to include the new uplifting leadership
theories (Hernandez et al., 2011). Many of these uplifting
theories do not fit nicely into the agency-communal
continuum. We focused on authentic leadership, a new
genre form of leadership that claims to be the root notion
underlying positive forms of leadership for many scholars
(Avolio and Gardner, 2005). Our model acknowledges
and honors the RCT, at the same time proposes a
more integrative gendered view of leadership, given
that AL is neither fully agentic nor entirely communal
(Monzani et al., 2015).
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Currently, RCT focused mainly on the full-range leadership
theory to describe the transactional leadership style as aligning
with the agentic prescriptions of the male role stereotype and the
transformational leadership style as aligning with the communal
prescriptions of the female role stereotype. Thus, our work
might inspire future research studies to explore how would other
positive leadership styles, such as Ethical leadership (Brown et al.,
2005) or Servant Leadership (Eva et al., 2019), or even Identity
Leadership (Steffens et al., 2014; van Dick et al., 2018) connect
with the predictions of RCT.

Finally, a third theoretical contribution of our study
explains why traditional entrepreneurs tend to display antisocial
economic behaviors. We focused on unfair competition or faking
shareholder reports and product information as defined in
microeconomic behavior studies. The importance of finding new
insights on preventing the display of such antisocial economic
behaviors cannot be overstated. Entrepreneurial integrity matters
because whereas such antisocial economic behaviors might
be functional for the short-term success of a venture, they
are inherently unsustainable. So, if antisocial behaviors are
institutionalized early in the life cycle of a venture, such unethical
business practices will be reproduced through socialization
processes as the venture matures. If unchecked, such unethical
business practices will eventually erode a venture’s viability
(Collewaert and Fassin, 2013).

Implications for Practice
The first implication of our work is that it can inform policies
aimed at fostering female entrepreneurship. We join Carter et al.
(2015) call to move beyond just using anatomical sex as the sole
criterion to promote female entrepreneurship. Further, we invite
policy-makers to just stop simply “throwing money at women so
that they can start a business” and adopt a broader perspective on
gender identity. Although providing financial support to women
and other minority groups is desirable and necessary, our results
call for additional considerations.

Our results suggest that female entrepreneurship policies
would be much more effective if said policies would incorporate
provisions to reduce the gender-entrepreneur conflict and the
leader-entrepreneur conflict. For example, besides providing
funding and mentoring, policymakers could include provisions
to build “entrepreneurial communities of practice” within their
program participants to overcome the gender-entrepreneur role
conflict. In such entrepreneurial communities of practice, female
entrepreneurs could connect among themselves (or any who
identify with the female gender role). Instead of harming their
competitors, in such a safe space, female entrepreneurs could
share knowledge, social support, and best practices without fear
of a social backlash.

At a more meso-level, our work has implications for
entrepreneurial strategizing. First, our work provides insights
about how to prevent entrepreneurs from engaging in antisocial
economic behaviors and indirectly how to prevent such behaviors
from becoming embedded in their firms’ cultures as they progress
through their life cycle. In other words, our work gives a
valuable first step toward the primary prevention of practices that
destroyed the wealth of Theranos’ shareholders.

The third practical implication is at the micro, individual
level and involves the importance of positive leadership for
reducing antisocial economic behavior, regardless of anatomical
sex or entrepreneurial status. Creating programs to develop
entrepreneurial authenticity might be useful for entrepreneurs
in general and female entrepreneurs in particular. Empowering
entrepreneurs to be authentic can prevent the public scandals that
work against equality in entrepreneurship.

Limitations
Like any other study, our work is not without limitations. The
first limitation was that we did not manipulate any of our three
exogenous variables. In other words, we presented a different type
of participant (male vs. female; entrepreneurs vs. leaders) with the
same economic scenario, so we cannot claim to have conducted
an experimental study but a laboratory study instead. Future
studies should attempt to replicate our findings by comparing
participants’ behaviors against a more “hostile” economic context;
for example, by adding a treatment condition that enhances
or hinders the importance of individual contributions (e.g.,
punishment condition for antisocial behaviors).

The second limitation of our study is that we acknowledge
two caveats regarding our samples. Strictly speaking, we did
not have balanced samples in the laboratory studies comprising
phase 1 and phase 2. However, future studies should attempt
to replicate our work employing larger sample sizes balanced
across conditions (Anatomical Sex, Entrepreneurial status, and
so forth). However, we tried to attenuate this limitation using
a robust estimator in our SEM model (WLSMV). Similarly, we
employed additional goodness-of-fit indicators in our logistic
regression models to ensure they were trustworthy.

The third limitation of our study is that we only focused
on one developed country, namely France, and one emerging
country, Costa Rica. Whereas Costa Rica could be seen as
a paradigmatic case for Latin America, future studies should
attempt to replicate our findings in a broader array of cultures,
which might adopt and reward different cultural values.

Finally, our study only focused on one aspect of positive
leadership, mainly authenticity. A more comprehensive study
on what determines a positive entrepreneurial ethos besides
authenticity would be essential (Hannah and Avolio, 2011;
Crossan et al., 2017). A deeper understanding of what makes
an entrepreneurial ethos might enlighten how developing
entrepreneurial character can support entrepreneurs to display
“ethics beyond expectations.”
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The purpose of this paper is analyzing whether trust and reciprocity are affected by how
rich the partner is or how well the partner performed several tasks with real effort. A trust
game (TG) experiment is designed with three treatments. First, a baseline Treatment B
in which subjects play a finitely repeated TG. Second, in a Treatment H with history,
subjects know the partner’s wealth level reached in the past. Third, in a Treatment
E with effort the individual endowment with which the TG is played is endogenous
and results from the subject’s performance in three different real effort tasks (maths,
cognitive and general knowledge related). The data analysis highlights the importance
of past wealth levels (Treatment H) as well as endowment heterogeneity (Treatment E),
on the actual levels of trust and reciprocity. Specifically, it is observed that the decision of
trustors is positively affected by positive past experienced reciprocity. Moreover, trustors
are sensitive to how much money the trustee accumulates each round in Treatment
H, trusting more the ones that have accumulated less compared to themselves. In
contrast with that, it is remarkable in Treatment E that trustors are sensitive to the
endowment level of the trustees, trusting more the partners that have got a higher
than own endowment, probably considering that a person that performed better in the
tasks is a better partner to trust. As far as second players’ behavior, as the amount
received from the trustor increases it is less likely that the trustee reciprocates with
higher than or with the egalitarian amount. In Treatments H and E, the probability that the
trustee reciprocates with higher amount that the one received increases when inequality
in endowment/accumulated earnings favors the trustor. Additional results come from
analysis of personality archetypes and socio-demographic variables.

Keywords: inequality, trust, reciprocity, altruism, real-effort task, experiment

INTRODUCTION

The study of human behavior in terms of trust and reciprocity is crucial for understanding the
social capital creation that allows achieving goals commonly shared by societies. Experimental
and behavioral economics have understood the importance of this issue and have given us a
huge spectrum of results in which trust and reciprocity are the focus of the question. Specifically,
numerous references analyze the dynamics of trust and reciprocity under different set-ups focusing
on the effect of income inequality.
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The motivation behind the role played by economic inequality
in human behavior is intuitively relevant. The amount of money
owned by people is naturally heterogenous, especially because it
may have been originated differently and such differences seem
to matter a lot. The truth is that human beings care a lot about
economic heterogeneity among their peers. In particular, it seems
reasonable to hypothesize that humans naturally value more the
income created from their own work than the one coming from
other non-work-related sources like, for example, inheritance or
subsidies. In other words, people care about whether the money
comes from own effort or just comes as manna from heaven, and
this may affect the willingness to invest and the way of investing
the money. And this effect may be stronger in the case that the
investment has uncertain returns, especially returns that depend
on others’ decisions. This source of economic heterogeneity is
considered endogenous.

A different dimension of economic heterogeneity is the
one created as a result of being aware of how different my
accumulated earnings are along life with respect to my peers.
This source of information may be so relevant for economic
behavior of people as, for example, to affect the levels of
generosity, altruism or even the levels of trust on others in
specific environments. In fact, social preferences are relevant in
individual decision making, since they are formed by personality
factors as well as by social norms. For sure one should
differentiate between decisions taken in a situation where all
subjects have similar wealth from the situation in which wealth
differences exist. Being aware of wealth differences with my peers
may wake up fraternity feelings on me and the willingness to
equilibrate the imbalance by being active in giving money; or
just the opposite may happen, feeling that I deserve more than
the others and to make decisions that make our differences
even higher. No trivial combinations and results can be found
under economic inequalities, and this is the focus of our interest
in this research.

The Trust Game (TG) represents a situation that is
appropriate to experimentally analyze the effect of facing such
economic inequality on subjects’ decisions related to trust.
To the best of our knowledge, our work is the first in
designing a situation in which trust, reciprocity and altruism are
analyzed taking into consideration those sources of economic
heterogeneity: the own effort endogenous income inequality
and the unequal accumulated earnings. Our design extends the
TG experimental literature but tries to cover an empty space
in which trust, reciprocity and altruism are analyzed under
the influence of heterogeneous initial endowment generated
through subjects’ performance in real-effort tasks. The design also
considers another source of heterogeneity, the one created by
differences in accumulated earnings, which has somehow already
been considered in previous literature.

Our purpose is analyzing whether trust and reciprocity are
affected by how rich my partner is compared with me or how
well the partner performed several tasks with real effort in
contrast with my own score. A TG experiment is designed
with three treatments. First, a baseline Treatment B in which
subjects play a finitely repeated TG (Berg et al., 1995). Second,
in a Treatment H with history, subjects know the partner’s

wealth level reached in the past. Third, in Treatment E with
effort, the individual endowment with which the TG is played
is endogenous and results from the subjects’ performance in
three different real effort tasks (maths, cognitive, and general
knowledge related). Furthermore, our TG version allows for the
trustee decision to disentangle reciprocity from altruism, since
the decision is double: first, how much of the amount received
to return to the trustor and, second, what part of the endowment
to give to the trustor.

The data analysis highlights the importance of heterogeneity
in earnings levels (Treatment H) as well as in initial endowment
(Treatment E) in the last two periods on the actual levels of
trust and reciprocity. Specifically, it is observed that the decision
of trustors is positively affected by positive past experienced
reciprocity. Moreover, trustors are sensitive to how much money
the trustee accumulates each round in Treatment H, trusting less
the ones that have more compared to themselves. In contrast, it
is remarkable the fact that in Treatment E trustors are sensitive
to the endowment level of the trustees, trusting more the
partners that have got a higher than own endowment, probably
considering that a person that performed better in the tasks is a
better partner to trust.

As far as the trustee is concerned, his role aims at reducing
the wealth gap existing between the two players. Specifically,
we take the egalitarian strategy as a reference, meaning that the
trustee sends back to the trustor an amount such that his earnings
equalize those of the trustor. Three reciprocity levels are taken
into consideration: first, second and third levels of reciprocity
stand for sending back to the trustor, respectively, a lower, equal
and higher amount. In this sense, data reveal that it is more likely
that the trustee reciprocates with higher or equal to the egalitarian
amount as the trustor decreases the amount sent in the first place.
In Treatment H/Treatment E the probability that the trustee
reciprocates with higher/equal than/to the egalitarian amount
increases when inequality in accumulated earnings/endowment
favors the trustor. Previous results provide several tentative
explanations to this behavior. For instance, Attanasi et al. (2019)
justify the increase in reciprocity in the face of low trust levels
as an incentive to raise trust levels in the future. Furthermore,
Khalmetski et al. (2015) and Balafoutas and Fornwagner (2017)
use a dictator game and found that guilt aversion plays a role in
second movers’ decision and, because of that, correlation between
transfer and expectations can be negative.

In our design the decision of the trustee is double, so that we
can measure not only the reciprocity level, but we also measure
the level of altruism when the trustee decide how much of his
own endowment to send to the trustor. Results show that the
probability of being altruistic for a trustee is independent of
the reciprocity decision but it depends positively on the trustor
decision as well on his advantage (disadvantage) in endowment
(cumulated earnings) with respect to those of the trustor.

The Equality Equivalence Test (EET) has been used in order to
classify subjects by personality archetypes. It is worth mentioning
that trustors classified as inequality-lovers present significant
differences with respect to those classified as altruists. In general,
trustees classified as altruists in the EET are trustees that more
likely will choose to reciprocate with the egalitarian strategy.
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The remainder of the paper is organized as follows. Section
“Related Literature” reviews the related literature on trust
experiments. Section “Materials and Methods” lists our main
research questions and also gives a detailed description of
the experimental design. The results are presented in section
“Results.” Section “Econometric Analysis” concludes.

RELATED LITERATURE

The seminal work by Berg et al. (1995), has been widely used in
experimental economics to study trust and reciprocity behaviors.
Many authors made some variations on the Berg’s TG in order
to stand out other factors involved in cooperative behavior. For
instance, it has been found that factors such as experimental
protocols and geographical variations or gender, among others,
have an effect on trust levels. For example, Johnson and Mislin
(2011) find that minor variations in the design protocol (i.e.,
payment criteria, rate of return or population characteristics)
can imply significant changes in share behavior. Their findings
suggest that subjects trust less if they are paid randomly and
if they play with a simulated counterpart instead of a human.
Moreover, trustworthiness decreases when the rate of return
is 2 (instead of 3) and when the experiment was run with
students. In the same line, in Bornhorst et al. (2010) participants
choose their partner to play a TG with some information about
each other’s age, gender, nationality and number of siblings. At
the beginning of the sessions, authors find differences among
participants’ decisions from northern and southern countries in
terms of share amounts and type of partner chosen. However,
over the course of the game, those cultural differences become
blurred. This research evidences that, in spite of the different
individual characteristics, trust breeds trust and allows to identify
where to find trustworthiness.

One of the aspects which has recently attracted the
researchers’ attention is the effect of heterogeneity on trust
and reciprocity behaviors. On one hand, the non-experimental
literature has long since coincided with the negative effect
of individual characteristics heterogeneity on trust levels and
cooperative behaviors (Putnam, 2000). On the other hand, recent
experimental literature has focused on how wealth heterogeneity
implies variations on levels of trust and reciprocity.

Most of the experimental studies agree on the idea that wealth
inequality and generalized trust correlate negatively (Gallego,
2016), although aspects such as the availability of information
or the direction of inequality regarding the other players should
be considered (Andreoni et al., 2017; Xiao and Bicchieri, 2010;
Bejarano et al., 2018).

For instance, Lei and Vesely (2010) explore how the inequality
in the endowment activates favoritism among the members of the
same group, through the TG and the dictator game. They find
that this favoritism within the group remains even if there is no
longer inequality, concluding that favoritism is activated within
members of the same group only in cases in which trustors are
classified as rich. However, this favoritism effect decreases but
does not disappear when playing under an equitable endowment.
Effects of group membership on trust were explored also by

Smith (2011a). He found that information about the identity of
the other player had positive in-group and negative out-group
effects on trust. However, the in-group effect was small and
statistically insignificant, while the out-group effect was larger
and statistically significant.

The role of an unequal endowment was also explored by Smith
(2011b) and Brülhart and Usunier (2012). These authors produce
lab-induced players with high and low endowment, and observe
which are the behavioral dynamics in the four combinations
or profiles of couples. While Brülhart and Usunier (2012) did
not find a different behavior when individuals play with rich
players or poor players, Smith (2011b) found that subjects with
low endowment paired with high endowment subjects showed
more trust than subjects in other pairs; in addition, their trust
was reciprocated with higher trustworthiness. In the same line,
Ciriolo (2007) finds that an unequal distribution of show-up fees
may eventually reduce the incentive to cooperate of both players.

Other authors have focused their research on the trustee’s
behavior. For example, Xiao and Bicchieri (2010) study inequality
aversion when the trustee has lower endowment than the trustor.
In this case, it is observed that the trustee’s reciprocity decreases
significantly, and the authors associate this effect with inequality
aversion. In this line, Rodriguez-Lara (2018) also focus on
the trustee’s strategy, but no evidence of inequality aversion is
found. They find that in a context of heterogeneous endowment,
reciprocity decreases, but not necessarily because of inequality
aversion. Conversely, Bejarano et al. (2021a) create an inequality
endowment through negative shocks, resulting in a situation
where trustors are poorer than trustees. Within this context, the
authors observe that inequality increases the levels of both, trust
and reciprocity.

Regarding the effect of inequality, information availability
seems to be the key point for some authors. For instance,
Anderson et al. (2006) conclude that the effect of inequality on
trust, in terms of both sign and significance, depends on whether
the show-up payments are awarded publicly or privately. In other
words, when the induced inequality of payments is awarded
privately, the levels of trust decrease; however, when payments
are awarded publicly, differences on trust levels are not observed.
Inequality has not the same effect on all players, though. Heap
et al. (2013) study the inequality effect in a non-market and in
a market setting (trust and labor market games, respectively)
and found that when it is common knowledge, inequality has
a negative effect on trust. In addition, trust in a market setting
appears generally more sensitive to the introduction of inequality
than in the non-market setting. That is, the wage levels (trust) are
on average lower when there is inequality.

Blanco and Dalton (2019) combine a Dictator Game lab
experiment with information about the real income stratum
of each participant. A positive relation between donations and
wealth is shown to be due to the fact that for rich people the
experimental endowment has lower real value. They find that the
motivation to donate is similar across strata, where the generosity
act is explained mainly by warm-glow rather than pure altruism.

Especially inspiring is the work of Greiner et al. (2012)
that explore the effect on trust of endogenous as well as
exogenous inequality. Authors consider as endogenous inequality
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the heterogeneity generated along the decisions made in the TG
during 20 rounds. The study concludes that with heterogeneous
endowment, trust levels remain more stable than in a context of
egalitarian endowment. The levels of trust are initially higher in a
treatment with equal initial endowments, but these levels of trust
decrease over time as the accumulated earnings generated in the
game become more heterogeneous. In a treatment with unequal
endowments, trust is initially lower than in treatment with equal
endowments but the levels remain more stable in comparison
with the case of equal endowments.

The design of Fehr et al. (2020) exogenously induces unjust
economic inequality after performing a real-effort task, but the
payment is not related with the effort nor with the performance
in the task. Results show a decline in levels of trust and reciprocity
on the extent to which this is deemed fair by participants.

In Bejarano et al. (2018, 2021b), authors analyze the inequality
effect on trust and reciprocity both in a context of endowment
heterogeneity and inequality generated by random shocks. They
find that first-movers send less to second-movers only when
the inequality results from a random shock. Moreover, second-
movers return less when they are endowed less than the first-
mover, regardless of whether the difference in endowments was
initially given or occurred after a random shock.

With the exception of Greiner et al. (2012), most of
the previous studies referred are devoted to studying the
effect of exogenous heterogeneity on trust or reciprocity. In
line with Greiner et al. (2012), the present work considers
both endogenous and exogenous wealth heterogeneity in the
analysis of their effects on trust, reciprocity and altruism
levels. Furthermore, our analysis endogenously creates income
heterogeneity, generated by a set of real-effort tasks carried out
before playing the TG. Higher earnings derived from real-effort
task is commonly associated with higher effort, and this has an
effect on cooperation decision. As Fehr (2018), Fehr et al. (2020)
suggest, the fairness in the income-generating process matters.

Additionally, more recent experimental literature on
trust focuses on categorizing individuals based on personal
characteristics or motivations. Some of these works have used
post-experimental questionnaires with questions to correlate
psychological or cognitive characteristics with behaviors
observed in the game. This is the case of Corgnet et al.’s (2016)
work which combines the decisions in the TG with the results
in the Cognitive Reflection Test (CRT). The authors find a
positive relationship between cognitive reflection and trusting
behavior. In this line, in Bellucci et al. (2019), participants
carry out the RSFC test (resting-state functional connectivity)
after playing the TG because they were interested in observing
the relation between the decisions in TG and results in RSFC.
Also, Espín et al. (2016) analyze the relation between the
decisions in the TG game and individuals’ social motivation.
Their research applies both the Dictator Game and a dual-role
Ultimatum Game to identify individuals’ social preferences for
altruism, spitefulness, egalitarianism, and efficiency. They find
considerable heterogeneity in the TG decisions’ motivation.
Furthermore, in Attanasi et al. (2013, 2019) authors use pre
and post-experimental questionnaires to correlate players’
characteristics with their decisions in the TG. The purpose of

introducing the questionnaires was to classify trustees as guilt
averse or selfish. Trust increases with guilt sensitivity and the
reputation effect is very strong.

Other authors who want to investigate motivations of trust,
try to isolate the behavior that really indicates a trust decision.
A good example of this is Chetty et al. (2020). They focus on
identifying risk-trust relationships by using a risk-preference
task. They conclude that attitudes to risk may partly confound the
measurement of trust. In this line, Cox et al. (2016) uses different
treatments of the investment game to categorize individuals
according to their social preference, and then, analyzing their
decisions on the TG, in order to isolate effects as vulnerability
or inequality aversion from trust.

With this background in mind, the present paper analyses the
effect of income inequality on trust and reciprocity. The income
heterogeneity comes from two different sources. On one hand,
it is endogenously generated through the TG-repeated decisions.
On the other, the inequality comes from a heterogeneous
endowment generated from real-effort tasks performed before
playing the TG. Different experimental treatments are designed
in order to isolate these effects. Finally, inspired by the work
of Cox (2004) and Anderson et al. (2006), our design allows
to disentangle the second-player decision in the TG between
reciprocity and altruism.

MATERIALS AND METHODS

This section describes in detail the experimental design and also
motivates the research questions.

Experimental Design
The experiment is divided in three treatments, all having in
common that participants play the Trust Game. Therefore, before
describing the details of each treatment, the version of the Trust
Game implemented in our treatments is exposed.

Our Trust Game
Following the version of Berg et al. (1995), a trustor (sender)
and a trustee (receiver) are endowed with the same amount of
money E. The trustor decides which part (in absolute value) x ε
(0, E) of the endowment to send to an anonymous trustee. The
amount x is then multiplied by n = 3 in the trustee’s hands. After
the trustor’s decision is observed, the trustee decides about two
(absolute) amounts to return to the trustor1:

1. Amount y1 ε (0, 3x) to return to the trustor.
2. Amount y2 ε (0, E) to send to the trustee.

Consequently, the final payoff for the trustor is πor = E−
x+ y1 + y2, and that of the trustee equals πee = 3x−
y1 + E −y2. Figure 1 shows the extensive form of the TG
version just described.

This game has a unique subgame perfect Nash equilibrium
in (“no trust,” “no reciprocate”) and therefore, neither trust

1The trustee observes two boxes on the screen, both preceded by the corresponding
question: (1) How much of the amount received do you want to return to the
trustor? (2) How much from your endowment do you want to send to the trustor?
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FIGURE 1 | Extensive form of the one-shot TG with fixed endowment.

nor reciprocity is a possible result under the assumptions of
rationality and selfishness of both players.

Our subjects played this TG repeatedly during 12 rounds.
Each round each subject was randomly matched with a different
participant in the same session. Each session had 5 groups of 8
people each, so that each group can be considered an independent
observation in our analysis.

Treatments
The three treatments of our experiment are the following (see
Table 1):

Treatment B. Baseline treatment in which subjects play the
TG during 12 periods with fixed initial endowment, random
matching and fixed roles. At the end of each round, each player
receives feedback on own payoffs and accumulated payoffs in
that specific round. No feedback about the partner’s earnings
is given at all.
Treatment H–Treatment with History. It is the same as the
baseline with subjects receiving at the end of each period,
feedback about own as well as the partner’s total earnings
accumulated in the past.
Treatment E–Treatment with Effort. This treatment differs
from the other treatments in that the initial endowment is
endogenous. In this treatment, subjects play first an Effort
Task (with three sub-tasks). The endowment of each subject
depends on the performance of the subject in the three tasks.
In particular, we established a linear relation between the
endowment and the final score so that a certain level of
heterogeneity was assured.

Experimental Session
Two sessions were run of each treatment. Each experimental
session included different stages, most of them common to all
treatments. Table 2 shows in detail the stages of a session:

Stage 0. Real-effort tasks (only for Treatment E)

TABLE 1 | Experimental treatments.

Treatment Endowment Sessions Subjects Females

Baseline -Treatment B 50 ExCUs 2 80 47.50%

History -Treatment H 50 ExCUs 2 80 41.25%

Effort -Treatment E [10, 100] ExCUs 2 80 48.75%

Subjects performed three individual tasks. The first is related
with visual search and consisted in counting ones; the second
was of cognitive nature and subjects had to sum 3-digit numbers;
the third was miscellaneous and consisted in answering multiple
choice questions on general knowledge. In the following we
describe each task in more detail:

– Task 1. Counting number of ones (Mohnen et al., 2008; Abeler
et al., 2011): In a sequential way, each computer screen showed
to the subject a 6×6 matrix with randomly ordered 0 and
1s. The subject had to count and write the number of 1s,
with no feedback about whether the answer was correct. The
participants solved as many matrices as possible during 3 min.
– Task 2. Summing 3-digit numbers (Niederle and Vesterlund,
2007): In a sequential way, subjects had to add four 3-digit
numbers, without getting any feedback about whether the
answer was correct. The participants summed as many series
as possible within a time period of 3 min.
– Task 3. General Knowledge miscellaneous quiz questions
about society, history, geography, maths etc., general
knowledge that everyone may acquire through formal
education (Coane and Umanath, 2021). The task was
programmed with a maximum of 50 questions. Each subject
had to answer as many questions as possible during 2.5 min.2

Stages 1 and 3. The Equality Equivalence test (EET-pre and
EET-post)

The EET (also known as EE-test) was developed by
Kerschbamer (2015) to elicit a subject’s distributional preference
type. It is based on two panels with 5 binary choices that affect
both own payoff and other’s payoff (see Table 3). In the first panel
(benevolence behind), decisions are made between receiving
the same payoff as the other or a lower one (disadvantageous
inequality, x-list). In the second panel (benevolence ahead),
decisions are made between receiving the same or a higher payoff
as the other (advantageous inequality, y-list). The structure of the
test is such that, in order to fulfill the m-monotonicity property,
a rational subject decides to switch her decision from equality to
inequality once at most.

This test reveals how benevolent the subject is in the domains
of disadvantageous and advantageous inequality. We use this
test in order to control for social archetypes. Computing the
(x-score, y-score) as described in Holzmeister and Kerschbamer
(2019, p. 219), we are able to identify four behavioral archetypes3:

2It was unlikely that the subject could answer the 50 questions before the time was
over.
3A positive (negative) x-score corresponds to benevolent (malevolent) behavior in
the domain of disadvantageous inequality, whereas a positive (negative) y-score
corresponds to benevolent (malevolent) behavior in the domain of advantageous
inequality. Both scores vary from −2.5 to +2.5 (given that there are 5 questions
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TABLE 2 | Structure of an experimental session.

Stage Decision making

0 Real-effort tasks (only in Treatment E)

1st EET-pre

2nd Trust Game

3th EET-post

4th Socio-demographic questionnaire

5th Questionnaire on trust and reciprocity

altruist (b, b), spiteful (m, m), inequality loving (b, m), and
inequality adverse (m, b).

In all treatments, this test was performed by the subjects before
(EET-pre) and after (EET-post) playing the TG. Our motivation
is that the decisions made in the TG may affect the distributional
preference of the subjects. In Treatment E we informed the
subjects that this task had no relation whatsoever with part
“zero” of the session–the real-effort tasks. In each of the two
performances of this test, each subject is randomly matched with
another anonymous participant in the room.

Stages 4 and 5. Questionnaire
In the final part of the session, subjects had to answer a

questionnaire that was divided in two parts.4 In the first part,
questions related to socio-demographic issues like gender, age,
studies, job, and housing were formulated. In the second part,
the questions focused on personality traits related to trust and
trustworthiness (Evans and Revelle, 2008),5 negative and positive

in each test), being the relevant magnitude the number of times in which the
subject chooses RIGHT(x-score)/LEFT(y-score). Therefore, the correspondence of
each archetype and score interval is: altruist (x> 0, y> 0); inequality loving (x> 0,
y< 0); spiteful (x< 0, y< 0); inequality adverse (x< 0, y> 0).
4The questions are available from the authors upon request.
5Evans and Revelle (2008) use “The propensity to trust survey (PTS)” and find
evidence that trust and trustworthiness are compound personality traits, and that
PTS scales are preferable to general Big Five measures for predicting trusting
behavior.

reciprocity (Caliendo et al., 2012, 2014),6 and empathy (Spreng
et al., 2009).7

Participants
The sessions were run within the time period November 2018 -
November 2019 in the Laboratorio de Economía Experimental
(LEE), at the Universitat Jaume I in Castellón (Spain). The
experiment was programmed in z-Tree (Fischbacher, 2007).
Participants were all students from several degrees (engineering,
health science, humanities, social sciences, etc.) taught at that
University and were recruited using ORSEE (Greiner, 2015). Two
sessions of 40 subjects per treatment were run, with a total of
240 participants (80 per treatment). Each session lasted around
90 min and average payoffs were 14 euros per subject.

Research Questions
The central objective of our study is to analyze the effect
of economic inequality in human decisions related to trust,
reciprocity and altruism. The results by Berg et al. (1995)
constitute our reference’s point in the formulation of our research
questions. Throughout the paper the absolute amount of money
the trustor sends to the trustee is denoted as “trust level”, and the
absolute amount the trustee sends back to the trustor from the
money received (initial endowment) is denoted as “reciprocity
level” (“altruism level”). Four are the main research questions of
our design:

RQ1. The decisions of the trustor in the TG are expected to
show that the level of trust observed in one period depends on
the reciprocity experienced in the last round, and this relation
has a positive sign.

This is a result expected in any TG, independently of the
treatment. In fact, it is assumed that one of the motivations of
the trustor for sending a positive amount to the trustee is her
expectations about receiving some amount back from him.8

6Caliendo et al. (2012, 2014) use the German Socio-Economic Panel (SOEP).
7Spreng et al. (2009) use the Toronto Empathy Questionnaire (TEQ).
8Other authors like Attanasi et al. (2019) underline the relevance of the reputation
effect on players’ decisions. According to them, reputation is a significant

TABLE 3 | Equality Equivalence Test (EET).

LEFT RIGHT

You receive Another person receives You receive Another person receives

Benevolence behind

3.2 5.2 LEFT RIGHT 4 4

3.6 5.2 LEFT RIGHT 4 4

4 5.2 LEFT RIGHT 4 4

4.4 5.2 LEFT RIGHT 4 4

4.8 5.2 LEFT RIGHT 4 4

Benevolence ahead

3.2 2.8 LEFT RIGHT 4 4

3.6 2.8 LEFT RIGHT 4 4

4 2.8 LEFT RIGHT 4 4

4.4 2.8 LEFT RIGHT 4 4

4.8 2.8 LEFT RIGHT 4 4
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RQ2. Compared with the baseline, in the treatment with
heterogeneous endowment (Treatment E) the trustor sends,
on average, lower amounts to the trustee. However, no general
effect is expected on the trustee’s behavior.

This research question motivates our Treatment E. In fact,
deciding on how much money to send to an anonymous
partner may be affected by the origin of the initial endowment.
Specifically, if the endowment comes from performing several
tasks, this fact is expected to play a significant role in
trustor’s decisions in comparison with the situation in which
the endowment comes as manna from heaven. However, this
endowment heterogeneity is not expected to play a role in
trustees’ behavior, since the reciprocity level is considered to be
purely affected by the decision of the corresponding trustor.

RQ3. In Treatment E where subjects play with unequal initial
endowment, to have higher endowment positively affects trust
and reciprocity levels.

Playing Treatment E results in “endogenous inequality,” since
the endowment depends on the performance of the subject
in three real-effort tasks. We speculate that the origin of the
inequality may have an effect on trustors and, specifically, we
believe that having a higher endowment makes the trustor/trustee
more likely to send a higher amount to the trustee/trustor.

RQ4. In Treatment H, to be the one with higher cumulated
earnings positively affects trust and reciprocity levels.

Treatments H and E may result in economic inequalities
among the subjects. Specifically, playing Treatment H results
in economic inequality given that -except for the first period-
subjects may end up with different cumulated earnings. The
same argument described for RQ3 holds here in the sense that,
for a trustor/trustee, being the one with higher accumulated
earnings makes it more likely to send a higher amount to
the trustee/trustor. Individual experiences, characteristics and
situations can influence trust levels. Then, a situation of economic
advantage/disadvantage can condition trust and reciprocity
decisions. Alesina and La Ferrara (2002), in a broad analysis
of individual and community characteristics that influence
how much people trust each other, point to the economic
unsuccessfulness in terms of income as one of the main factors
that reduce trust levels. Similarly, we can expect that individuals
with more resources tend to trust and reciprocate more (Yan and
Miao, 2007). Thus, both in RQ3 and RQ4 we expect a positive
effect of economic advantage on trust and reciprocity.

RESULTS

In this section we present the results of our data analysis. First, we
summarize the non-parametric analysis, carrying out a general
perspective of the data obtained and offer some preliminary
insights. After that, we show the adjustment of an econometric
model for the behavior of both types of players, trustor and

motivation that positively affects share decisions under a partner matching context,
unlike our random matching design where the reputation effect is blurred.

trustee, in which some related variables identified during the
experiment are included.

Real-Effort Tasks (Only in Treatment E)
The score in a task is the sum of total correct answers. The global
score in each task is computed by the sum of the three scores
weighted by the value of a correct answer. Because the difficulty
level is heterogenous9 among tasks, task 1 is taken as the reference
task. The tasks requiring higher effort were given a higher weight.
Weights of 25, 40, and 35% were applied for task 1, task 2 and
task 3, respectively. Thus, a correct answer is task 1 has a value
of 1 point, of 1.6 points in task 2, and of 1.4 in task 3. Mistakes
were allowed in the three tasks but incorrect answers were not
considered for the final score. The total score for each subject was
therefore calculated as:

Score = (1×N1)+ (1.6×N2)+ (1.4×N3)

Where Ni is the number of correct answers in task i.
On average, making a ranking in the negative domain, task

3-general knowledge questions was performed the worst, with
an average error rate of 32.26%. Task 2-summing four 3-digits
numbers was the second in the ranking, reaching 30.53% of
incorrect answers. Task 1-counting ones was, as expected, the best
performed, with 11.86% rate of average error (see Table 4).

The system then had to calculate the initial endowment of
each subject in order to start the part dedicated to playing the
TG. The endowment of each participant after performing the
tasks was calculated in such a way that differences in performance
could guarantee enough heterogeneity among endowments in the
total population. More specifically, all endowments were within a
closed interval in which 10 ExCUs was the minimum value and
100 ExCUs the maximum. Specifically, the endowment of each
subject was calculated as Ei = [10+ (100–10) score/max score].

Final Questionnaire’s Results
The second part of the final questionnaire consists in
answering questions about personality traits related to trust,
trustworthiness, negative and positive reciprocity, and empathy.
Table 5 reports some statistics about this data analysis.
Specifically, an equal weighted index is computed on the 4-point
Likert items of questions corresponding to each category. The
categories are: trust, trustworthiness, reciprocity and empathy.
Looking for any gender effect, significant differences are found
only in negative reciprocity and empathy categories. According
to the rank-sum M-W test, males (females) show a higher (lower)
score than females (males) with a probability of 0.620 (0.626) in
negative reciprocity (empathy).

Equality Equivalence Test Performance
This test allows us to identify four archetypes in our data sample:
“inequality loving,” “spiteful,” “inequality adverse,” and “altruist.”

9Specifically, the weights were chosen considering that task 1 is the easiest and
task 2 is the more difficult for an average person. Even though not directly, the
criteria we followed are related with the concepts of control and routine processing
indicated in Goldhammer et al. (2014). Task 1 is considered the easiest, since it just
requires visual speed; task 3 requires a more routine processing; task 2 includes
more difficulty, since it demands for more control processing.
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TABLE 4 | Average error rates, global score, and final endowment in the real-effort tasks, by gender.

Task 1 25% Task 2 40% Task 3 35% Global Score Endowment in ExCUs Obs.

Females 10.37% (0.12) 30.43% (0.22) 35.56% (0.15) 29.17 (9.81) 51.51 (12.24) 39

Males 13.28% (0.14) 30.63% (0.23) 29.31% (0.14) 35.69 (10.64) 61.67 (17.51) 41

All 11.86% (0.13) 30.53% (0.22) 32.26% (0.15) 32.51 (11.25) 56.72 (16.74) 80

Std. dev. in parenthesis. Rates of standard deviation error are expressed in decimal numbers.

TABLE 5 | Summary of personality traits, by gender.

Index (%) Interpersonal
trust

Intrapersonal
trustworthiness

Positive
reciprocity

Negative
reciprocity

Empathy Obs.

Females 2.74 (0.36) 3.15 (0.31) 3.46 (0.49) 1.81 (0.57) 3.25 (0.30) 110

Males 2.74 (0.33) 3.11 (0.38) 3.49 (0.49) 2.07 (0.64) 3.10 (0.32) 130

All 2.74 (0.35) 3.13 (0.35) 3.48 (0.49) 1.95 (0.63) 3.17 (0.32) 240

Ranksum M-W test z = 0.454
p = 0.6500

z = −0.664
p = 0.5067

z = 0.520
p = 0.6032

z = 3.276
p = 0.0011

z = −3.382
p = 0.0007

Males have a higher
score than Females
with probability

0.475 0.517 0.519 0.620 0.374

Sign test Low
Median < 3

High
Median > 3

High
Median > 3

Low
Median < 3

High
Median > 3

Females p = 0.0000 p = 0.0000 p = 0.0000 p = 0.0000 p = 0.0000

Males p = 0.0000 p = 0.0008 p = 0.0000 p = 0.0000 p = 0.0060

Average values and standard deviation in parenthesis. Index computed as an average of items in each category.

FIGURE 2 | Frequency of EET archetypes before and after playing the TG.

A possible TG-effect10 on participants’ individual choices in the
EET is analyzed. Such effect is represented as a change in the
percentage of participants assigned to each archetype according
to their individual choices. Figure 2 shows the percentage of
each archetype before and after playing the TG. It is observed
that the archetypes “spiteful” and “inequality adverse” experience
a significant change after playing the TG: a higher number

10The TG-effect on EET is measured through a contrast in the global sample (exact
symmetry test, p = 0.0198; Stuart-Maxwell (SM) test for marginal homogeneity,
chi2 = 7.57, df = 3, p = 0.0558). Such an effect exists in Treatment B (exact
symmetry test, p = 0.0430; SM-test for marginal homogeneity, chi2 = 8.17, df = 3,
p = 0.0426), and in Treatment H (exact symmetry test, p = 0.0608; SM-test,
chi2 = 8.47, df = 3, p = 0.0372). No TG-effect on EET is found in TE (exact
symmetry test, p = 0.3579; SM-test, chi2 = 2.06, df = 3, p = 0.5592).

of “inequality adverse” participants are found after playing the
TG, whereas the “spiteful” type notably decreases. This can be
observed in Figure 3, showing the presence of archetypes in each
treatment before and after playing the TG.

Differentiating by treatment (Figure 3), in Treatment B it is
detected a general TG-effect on individual choices in EET with
major contributions to symmetric payoffs by “inequality loving”
and “spiteful” archetypes. It is recorded an increase of 15.79
percentage points in inequality loving participants, and this fact is
clearly explained by the decrease in spiteful participants. Observe
that in Treatment H the “inequality loving” and “inequality
averse” the archetypes contributing to the TG effect most.
Specifically, the participants classified as “inequality loving” fall
18.5 percentage points after playing the TG, and the ones
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FIGURE 3 | Frequency of EET archetypes before and after the TG, per treatment.

FIGURE 4 | Median decisions in the TG, per treatment.

classified as “spiteful” fall 1.4 percentage points. In contrast, the
“inequality adverse” increase 21.40 percent points. In Treatment
E, the TG effect on individual choices is negligible. In fact, the
increase of 6.6 percentage points in inequality loving is offset by
the decrease of 8 percentage points in spiteful participants.

The above evidence allows confirming that providing
participants with information about the partner’s cumulated
earnings during the finite repeated TG has a significant
effect on the EET choices. In fact, Treatment H shows this
effect especially intense on the players who were labeled
as “inequality lovers” in the pre-TG then converted in
“inequality adverse” in the post-TG. Our interpretation is
that participants’ social preferences reflected on the EET
are sensitive to the -maybe negative- experience playing
the TG. Interestingly, no TG-effect is found on EET when
participants earn their initial endowment with their own
effort in Treatment E.

Trust, Reciprocity and Altruism: A
Non-parametric Analysis
This subsection presents the results from a non-
parametric analysis implemented on trust, reciprocity and
altruism decisions.

Trust
In order to make the three treatments comparable, the decision
of trust is measured as the percentage of the initial endowment,
what we call trusting rate (see Figure 4).

A first general result is that significant differences among
treatments are found with respect to trust, implying that the
decisions of the trustor are endowment as well as cumulated
earnings dependent. Observe in Figure 4 that in median values,
the trustor sends 20% of the endowment in Treatment B, 40% in
Treatment H, and 13% in Treatment E. That is, in comparison
with the baseline, trust is significantly lower when the initial
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TABLE 6 | Testing treatment and gender effects on TG decisions.

Treatment differences Gender differences (males vs. females)

Trusting rate zBH = −3.820
p = 0.0001

zBE = 4.743
p = 0.0000

zHE = 8.512
p = 0.0000

zB = 6.109
p = 0.0000

zH = 2.663
p = 0.0078

zE = −0.477
p = 0.6332

Return rate zBH = −2.267
p = 0.0234

zBE = −0.157
p = 0.8750

zHE = 1.985
p = 0.0471

zB = 0.801
p = 0.4234

zH = −1.846
p = 0.0648

zE = 2.311
p = 0.0208

Reciprocity zBH = −3.622
p = 0.0003

zBE = −0.780
p = 0.4354

zHE = 2.745
p = 0.0060

zB = 0.165
p = 0.8692

zH = −0.330
p = 0.7417

zE = 1.163
p = 0.2447

Altruism zBH = −0.207
p = 0.8360

zBE = 3.619
p = 0.0001

zHE = 3.207
p = 0.0013

zB = 0.440
p = 0.6602

zH = −3.499
p = 0.0005

zE = −1.051
p = 0.2932

The test applied is the Wilcoxon rank-sum test for two independent samples.

endowment is endogenously determined through real-effort
tasks, but significantly higher in the case the trustor knows the
cumulated earnings of the corresponding trustee before deciding
in the next period (see Table 6).

Focusing on Treatment H, trustors with higher cumulated
earnings than their partners, send a significantly higher (in
median) percentage of their endowment to the trustee compared
to trustors with equal or lower cumulating earnings than their
partners. The opposite result is obtained when extrapolating to
Treatment E, i.e., the trustor rate (in median) is lower for trustors
with higher endowment than their (see Table 7).

The same Table 6 shows the comparison among treatments
of the gender of the trustor. Observe that in Treatment B
and Treatment H females send, in median, significantly lower
amounts than males.11 This is very much in line with several
previous results in the literature on trust (Buchan et al., 2008;
Dittrich, 2015).

Reciprocity and Altruism
It has been already mentioned in section “Materials and
Methods” that our design includes two decisions for the trustee:
a reciprocity decision that accounts for the amount sent back to
the trustor from the total amount received; as well as an altruism
decision that accounts for the amount sent to the trustor from
the initial endowment. The analysis of reciprocity and altruism
are measured using the return rate, defined as the total amount
sent by the trustee divided by the amount sent by the trustor.

Figure 4 shows the return rate per treatment. In median
values, the return rate is 100% in Treatment B and Treatment E,
indicating that the trustor sends and receives the same amount.
Furthermore, in the treatments with heterogeneity, Treatments H
and E, the return rate is not significantly different independently
on the advantage/disadvantage that it may exist in cumulated
earnings (Treatment H) or endowment (Treatment E) with
respect to the partner (see Table 7).

Figure 5 presents the trustees’ reciprocity and altruism
decision separately, in average percentage. It is found that the
reciprocity decision is higher in Treatment H than in the
other two treatments, on average as well as in median values.
Furthermore, Treatments B and E do not show significant
differences concerning reciprocity. This may indicate that

11See also Table A in the Supplementary Material file for details on trustors’
decisions by gender. Furthermore, no significant gender differences are found in
Treatment E.

TABLE 7 | Testing the effect of earnings/endowment inequality on TG decisions.

Treatment H Treatment E

Trusting rate WC signed-rank test:
z = −3.113, p = 0.0019
Left-sided sign test:
p = 0.0003

WC signed-rank test:
z = 2.534, p = 0.0113
Right-sided sign test:
p = 0.0171

Return rate WC signed-rank test:
z = 1.023, p = 0.3065
Two-sided sign test:
p = 0.6089.

WC signed-rank test:
z = −0.521, p = 0.6022
Two-sided sign test:
p = 0.3997

Recipro-city WC signed-rank test:
z = 0.691, p = 0.4898
Two-sided sign test:
p = 0.8974

WC signed-rank test:
z = −2.376, p = 0.0175
Left-sided sign test:
p = 0.0059

Altruism WC signed-rank test:
z = 2.115, p = 0.0344
Right-sided sign test:
p = 0.0135

WC signed-rank test:
z = 1.595, p = 0.1106
Two-sided sign test:
p = 0.3560

The tests are Wilcoxon signed-rank test for two dependent samples and sign test.
The difference between two groups of subjects is tested: a group with those with
no advantage with respect to the partner, and another group with advantage. The
groups change in each period, and therefore samples are not independent.

reciprocity is not primarily determined by inequality on initial
endowment, but by inequality built as the game is played and
players are aware of the information about the other’s cumulated
earnings. It seems therefore that the reciprocity decision is
cumulated earnings-dependent.

Regarding altruism decisions, treatment significant differences
are found only between Treatment E and the other two
treatments, indicating that inequality in the initial endowment
is relevant as far as the altruism decision in the TG is
concerned (see Table 6). Looking specifically at each treatment,
in Treatment E it is observed that the reciprocity decision is
significantly higher when trustees have superior endowment
than their partners compared to trustees with equal or inferior
endowment. On the contrary, in Treatment H the altruism
decision of trustees with equal or lower cumulated earnings
than their partner is significantly higher than that of trustees
with higher cumulated earnings compared to their partner (see
Table 7).

Contrary to the role of the trustor, the significant gender
differences with respect to the role of the trustee are found in
Treatment E. Females send back, in median, significantly lower
amounts than males. In Treatment H the same effect is found but
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FIGURE 5 | Average levels of reciprocity and altruism in the TG, per treatment.

the significance is weak. A between treatments analysis shows that
females are found to be significantly more altruistic in Treatment
H than in the other two treatments.

ECONOMETRIC ANALYSIS

In this section we use multivariate regression models to enrich the
previous non-parametrical analysis with additional interesting
results non-captured by a non-parametric analysis.12 Table 8
contains the definitions of both dependent and independent
variables. Specifically, the trustor’s decision is modeled by using a
multivariate linear regression model; the trustee’s double decision
is estimated through two probability models. On one hand, the
reciprocity decision is modeled by a 3-level ordered logit model
that estimates the probability of each reciprocity level. On the
other hand, the altruism decision is modeled by a binary logit
model. All models are included in Table 9. Observe in the
table that the dependent variables are “trusting rate” (column 1),
“reciprocity level” (columns 2–5), and “altruism level” (columns
6–7). For probability models, marginal effects are also shown
(columns 3–5, and 7). Concerning ETT data, the results in
the table have been calculated under the hypothesis that the
m-monotonicity property in the decisions of the EET-pre, is
fulfilled.13

Trustors’ Behavior
Table 9 shows our estimation for the trustors’ behavior: a lineal
model by GLS with random-effects and cluster–robust standard
errors for panels nested within groups.

12An ex-post power analysis has been conducted using Stata with power set at 0.80
and probability at 0.05. It is obtained that the sample size necessary for statistically
significant differences at 5% between baseline and treatment should be at least
N = 239 observations.
13Results from the EET-post are not included in this analysis, given that the
number of inconsistencies in the post experiment test was enough to un-equilibrate
our number of observations and, therefore, the interest in the comparability. For
the purpose of the econometric analysis, we believe that the spirit of the test is more
genuinely captured by the decisions taken in the EET-pre.

We find a positive and significant relationship between the
trustor’s decision in the current period t and the trustee’s decision
not only in the previous period (t-1), but also the previous to
the previous period (t-2). Our first result summarizes this general
finding:

Result 1 Independently on the treatment, the trustor’s decision
each round is influenced by her recent interaction with the
correspondent trustee. In each specific round, the higher the
amount returned by the trustee in the previous (up to two)
period(s), the higher is the trust transmitted by the trustor, thus
sending a higher amount.

However, looking further in the treatments with inequality
(Treatments H and E) we search the possible that the difference
between own and the partner’s initial endowment may have on
the trustor’s decision, the evidence splits up. First, with respect
to TE, when the trustor’s endowment is greater than the trustee’s
(Em – Eo > 0), the corresponding regression coefficient presents
a significant negative sign (−0.09%, p = 0.001), which is aligned
with the non-parametric evidence commented in the previous
subsection. However, in the opposite case (Eo – Em > 0),
the coefficient is significant and positive (0.12%, p = 0.000).
Therefore, our second result states that:

Result 2 When the trustor’s endowment is higher (lower) than
the trustee’s, the trust level is negatively (positively) affected,
sending less (more) money to the partner.

Thus, our RQ3 is partially confirmed, since it holds only for
the case in with the trustor has lower endowment than the trustee.

Second, looking at Treatment H, also mixed are the results
obtained when looking at the effect of the differences between
own and the other’s accumulated earnings. In particular, observe
in Table 9 (column 1) the corresponding regression coefficient
is negative and no significant (−0.02%, p = 0.442) when the
cumulated earnings of the trustor are higher than those of the
trustee (Gm-Go > 0). Moreover, when the contrary happens,
i.e., Go – Gm > 0, the coefficient is negative (−0.03%) and
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TABLE 8 | Definition of variables.

Dependent variables

Trusting rate: Amount sent by the trustor/Endowment (x/E)

3-level reciprocity variable: {L1, L2, L3}{L1, L2, L3}

– L1: Reciprocity amount (y1) is smaller than the egalitarian amount

– L2: Reciprocity amount (y1) equals the egalitarian amount

– L3: Reciprocity amount (y1) is higher than the egalitarian amount

Egalitarian amount:

– In Treatment B: y1 = 2x

– In Treatment H: Max {(Gm–Go)/2 + 2x, 0} ≤ 3x; Gm denotes own (m stands for myself) cumulated earnings and Go is the other’s cumulated earnings

– In Treatment E: Max {(Em–Eo)/2 + 2x, 0} ≤ 3x; Em denotes own (m stands for myself) initial endowment and Eo is the other’s endowment

Altruism: Binary variable (taking value 0 if the amount sent from the endowment (y2) = 0; or 1 if the amount sent is (y2) > 0)

Independent variables

Trustor amount (x): amount sent by the trustor

Reciprocity amount (y1): amount returned by the trustee from the total amount (3x) received from the trustoraAltru

Total returned amount lag = 1: total amount sent by the trustee in period t-1

Total returned amount lag = 2: total amount sent by the trustee in period t-2

Economic inequality:

– Max{Em – Eo, 0}: Own (m stands for myself) initial endowment (Em) is higher than the other’s (Eo)

– Max{Eo – Em, 0}: The other’s initial endowment (Eo) is higher than mine (Em)

– Max{Gm – Go, 0}: Own (m stands for myself) cumulated earnings (Gm) are higher than the other’s (Go)

– Max{Go – Gm, 0}: The other’s cumulated earnings (Go) are higher than mine (Gm)

Gender: dummy variable (0-Male, 1-Female)

EET-types: dummy variable (Spiteful, Inequality-lovers, Inequality-averse, Altruist)

Treatments: dummy variable (Treatments B, H and E)

Personality related questions: 4-point Likert scale (1 strongly disagree, 2 disagree, 3 agree, 4 strongly agree)

– I always act fairly with others. (Trustworthiness)

– If you deal with strangers it is better to be careful before trusting them. (Trust)

– I go out of my way to help someone who was previously nice to me. (Reciprocity)

– I think most people lie to take advantage of others. (Negative Trust)

– I would never evade my taxes. (Trustworthiness)

– If someone offends me, I will offend them. (Negative Reciprocity)

statistically significant (p = 0.000). This implies that RQ2 is not
confirmed. Here our third result:

Result 3 When the trustor cumulated earnings are higher than
those of the trustee, this advantage has a significant negative
effect on the trust decision, sending a lower amount to the
trustee. No significant effect is found otherwise.

Additionally, to catch a possible treatment effect, we include
dummy variables in our analysis, where Treatment B is taken
as the reference treatment. Only Treatment E is found to be
statistically significant. In other words, in Treatment E the trustor
sends an amount (10% lower) that is significantly different (see
Table 9, column 1) from that of the trustor in Treatment B. On
the contrary, no statistical differences are found between trustors’
decisions in Treatments H and B. This is related to our second
research question, and allows us to state that:

Result 4 Trust is found to be significantly lower in Treatment E
than in Treatment B. No other differences between treatments
are found with respect to the trust decisions.

Finally, our analysis on the influence of personality traits
on the trustors’ decision finds statistically significant positive
differences between altruist trustors and inequality loving ones.

Trustees’ Reciprocity
We estimate random-effects ordered logistic regression with
cluster–robust standard errors for panels nested within groups.
For the analysis of the trustees’ decisions, we have created
three dependent variables (levels L1, L2, L3), associated with
the egalitarian strategy,14 that take values 1, 2, 3, respectively,
indicating that the trustee returns an amount lower than (L1),
equal to (L2) or higher than (L3) the egalitarian amount,
respectively. Table 9 reports the coefficients and marginal effects.

Regarding the relationship between the amount sent by the
trustor and the amount returned by the trustee, we find a negative
and significant coefficient in the regression which implies that,
in general terms, the higher the amount sent by the trustor, the
lower the (total) amount sent back by the trustee. Taking as a
reference the egalitarian amount and differentiating by levels, we

14A trustee that follows this strategy chooses the amount y1 such that the payoffs
of both players are equal that round. This implies that trustor’s payoff πor = E-
x+y1 has to be equal to the trustee’s πee = 3x–y1 + E. In TB, the egalitarian
amount is: y1 = 2x. In Treatment H, the egalitarian amount is balanced by the
earnings inequality: y1 = 2x+ (πee–πor)/2. In Treatment E, the egalitarian amount
considers the endowment inequality, i.e., equal payoffs imply that Eor–x+y1 = 3x–
y1 + Eee; therefore, the egalitarian amount in Treatment E is y1 = 2x+ (Eee–Eor)/2.
In all cases, the amount sent by the trustee has to fulfill the non-transfer restriction
along rounds and, therefore, y1 € [0, 3x].
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TABLE 9 | Econometric models for trustors (1) and trustees (2–7).

1 2 3 4 5 6 7

Trusting rate Recipr. Level L1 L2 L3 Altruism

COEF COEF ME ME ME COEF ME

Trustor amount (x) −0.2446*** 0.0237*** −0.0156*** −0.0081*** 0.0495*** 0.0054***

(0.0712) (0.0050) (0.0043) (0.0011) (0.0171) (0.0019)

Reciprocity amount (y) −0.0141 −0.0016

(0.0133) (0.0015)

Total returned amount lag = 1 0.0041***

(0.0007)

Total returned amount lag = 2 0.0033***

(0.0004)

Max{Em – Eo, 0} −0.0009*** −0.0535*** 0.0053*** −0.0034*** −0.0018*** 0.0301*** 0.0033***

(0.0002) (0.0112) (0.0012) (0.0007) (0.0006) (0.0044) (0.0005)

Max{Eo – Em, 0} 0.0012*** 0.0897*** −0.0087*** 0.0057*** 0.0030*** −0.0113 −0.0012

(0.0001) (0.0230) (0.0018) (0.0015) (0.0005) (0.0129) (0.0014)

Max{Gm – Go, 0} −0.0002 0.0014* −0.0001* 0.0001* 0.00005* −0.0021*** −0.0002***

(0.0002) (0.0007) (0.0001) (0.0000) (0.0000) (0.0008) (0.0001)

Max{Go – Gm, 0} −0.0003*** 0.2415*** −0.0234*** 0.0154*** 0.0080*** 0.0363 0.0040

(0.0001) (0.0568) (0.0038) (0.0034) (0.0010) (0.0258) (0.0029)

Female −0.0290 −0.0579 0.0056 −0.0037 −0.0019 0.5126 0.0566

(0.0333) (0.1564) (0.0153) (0.0100) (0.0053) (0.7047) (0.0765)

Inequality loving 0.0850*** 0.0963 −0.0095 0.0063 0.0032 −0.5867 −0.0647

(0.0298) (0.1392) (0.0137) (0.0090) (0.0048) (0.6199) (0.0701)

Inequality averse 0.0073 −0.5331 0.0488*** −0.0340*** −0.0149*** 0.0965 0.0107

(0.0374) (0.1273) (0.0124) (0.0084) (0.0049) (0.7786) (0.0863)

Altruist 0.0563 1.3755** −0.1430** 0.0783*** 0.0647 −0.6933 −0.0763

(0.0542) (0.6915) (0.0664) (0.0283) (0.0398) (0.2079) (0.2229)

Treatment H 0.0505 0.0260 −0.0024 0.0017 0.0008 0.3650 0.0401

(0.0455) (0.3729 (0.0348) (0.0239) (0.0109) (0.8688) (0.0939)

Treatment E −0.1084*** 0.4831 −0.0469 0.0307 0.0162 0.1939 0.0212

(0.0401) (0.3967) (0.0386) (0.0248) (0.0141) (0.7660) (0.0833)

I always act fairly with others.
(Trustworthiness)

0.0775***

(0.0203)

If you deal with strangers it is better to
be careful before trusting them. (Trust)

−0.0181

(0.0220)

I go out of my way to help someone
who was previously nice to me.
(Reciprocity)

0.2122 −0.0206 0.01353 0.0070*
(0.1419) (0.0132) (0.0091) (0.0042)

I think most people lie to take
advantage of others. (Neg.Trust)

−0.9156*** −0.1008***

(0.3336) (0.0393)

I would never evade my taxes.
(Trustworthiness)

0.2083 0.0229

(0.4205) (0.0456)

If someone offends me, I will offend
them. (Neg. Reciprocity)

−0.9748*** −0.1073***

(0.2299) (0.0233)

Constant 0.0164 2.3411

(0.0852) (2519)

Cutoff point for L1 0.8391*

(0.5002)

Cutoff point for L2 3.5255***

(0.6919)

(Continued)
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TABLE 9 | (Continued)

1 2 3 4 5 6 7

σu
2 (panel-level variance) 0.0576

(0.0958)

σu (panel-level deviation) 0.0783 2.8251

(0.3270)

σe (error term deviation) 0.1673

ρ = σu
2/σu

2
+ σe

2 0.1796 0.7081

(0.0478)

R2 (overall) 0.6359

Log pseudolikelihood −465.92 −495.98

Wald χ2 687.61*** 7244.36*** 4331.13***

Number of observations 920 1152 1152

Groups 92 96 96

All regressions are estimated with random-effects and cluster–robust standard errors for panels nested within groups. The trust model is estimated as a linear regression
with GLS estimation. COEF indicates regression coefficient, and ME indicates marginal effect. Standard errors in parentheses. Independent variables are defined in
Table 8. *, **, *** indicate statistical significance at the 10, 5, and 1% levels, respectively.

find a positive and significant marginal effect at level L1; that is, an
increase in the amount sent by the trustor makes more likely that
the trustee returns an amount lower than the egalitarian (2.37%,
p = 0.000). On the contrary, the marginal effects associated to
the decision at levels L2 and L3 are significant but negative: an
increase in the amount sent by the trustor makes less likely that
the trustee returns the egalitarian (−1.56%, p = 0.000) or higher
than the egalitarian (−0.81%, p = 0.001) amount. Therefore, it
may be concluded that:

Result 5 The probability of reciprocating with a higher or
equal (lower) than the egalitarian amount decreases (increases)
with the trust rate.

With respect to Treatment E, it is important to highlight
that when the endowment of the trustee is higher (lower)
than that of the trustor, the marginal effect is positive and
significant (0.53%, p = 0.000) (negative and significant: −0.87%,
p = 0.000), increasing (decreasing) the probability of returning
a lower than the egalitarian amount. Also significant but the
opposite is observed at levels L2 and L3, where the estimated
probability decreases (increases) by 0.34% (0.57%) and 0.18%
(0.3%), respectively, when the trustee has an initial endowment
higher (lower) than that of the trustor. In other words, the initial
endowment inequality has an effect on L2 or L3 reciprocity
decisions that is the opposite to the inequality sense. The opposite
is found in L1. Summarizing:

Result 6 Reciprocity is affected by the endowment inequality
in the TG. Specifically, the probability that the trustee
reciprocates with an amount equal or higher than the
egalitarian increases (decreases) when he is the one with the
lower (higher) endowment.

Observe that our Result 6 contradicts the second part of
RQ2. That is, the trustee’s decisions are affected not only
by the amount received from the trustor but also by the
endowment heterogeneity. Previous literature suggests that the
trustee’s decisions in the TG are affected by his psychological

characteristics (Attanasi and Nagel, 2008; Andrighetto et al.,
2015; Di Bartolomeo and Papa, 2016).

Somehow the opposite occurs in Treatment H. Specifically,
in the case in which the trustee’s cumulated earnings are
higher (lower) than those of the trustor, the marginal effect
is negative and significant (−0.01%, p = 0.052) (negative and
significant: −2.34%, p = 0.000), decreasing the probability of
returning amounts lower than the egalitarian. For levels L2
and L3 we observe the opposite: the estimated probability
significantly increases, respectively, by 0.01% (p = 0.054) and
0.005% (p = 0.062) when the trustee’s cumulated earnings are
higher than those of the trustor. A significant increase is also
estimated when the trustee’s cumulated earnings are lower than
those of the trustor in L2 (1.54%, p = 0.000) and L3 (0.8%,
p = 0.000). Consequently, the cumulated earnings inequality
exhibits a positive (negative) effect on the probability of taking
an egalitarian or superior (inferior) reciprocity decision.

Result 7 Inequality in accumulated earnings affects the
reciprocity decision in the TG. In particular, the probability
of reciprocating with an amount lower than the egalitarian
increases (decreases) only when the trustee’s accumulated
earnings are higher (lower) than those of the trustor.
The probability of reciprocating with an amount equal or
higher than the egalitarian increases independently on who
is richer/poorer.

Two trustees’ personality archetypes are found to be
statistically significant with respect to the egalitarian strategy:
the altruist and the inequality-adverse. Specifically, the altruist
is more likely than any other archetype to reciprocate with the
egalitarian. Surprisingly, the inequality-adverse is significantly
less likely to do that.

Finally, we have estimated the probability of reciprocating for
each reciprocity level: 77.1% (in L1) 17.3% (in L2) and 5.6% (in
L3). It is not surprising that, given that our sample of trustees
is highly represented by selfish and inequality-lovers, the more
likely decision has been to reciprocate with an amount that is
lower than the egalitarian.
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Trustees’ Altruism
We estimate random-effects binary logit regression with cluster–
robust standard errors for panels nested within groups. The
dependent variable (see Table 8) takes value 1 indicating that the
trustee sends a positive amount from his own initial endowment,
and value 0 otherwise. Observe Table 9 for the coefficients and
marginal effects.

First, a general positive and significant relationship is found
between trust and altruism decisions, with a positive and
significant marginal effect (0.0054, p = 0.004), indicating a
positive effect on the probability of being altruistic in our design.
In fact, it is also observed that how much the trustee gives
in the altruism decision does not depend from how much he
reciprocates. Therefore:

Result 8 Independently on the treatment, the altruism decision
of the trustee is positively related to the trust decision.
Moreover, the altruism decision does not depend on the
reciprocity decision, but exclusively on the trustor’s decision.

Second, in Treatment E the initial endowment inequality
plays a significant positive role in the probability of sending a
positive amount in the altruism decision only when the trustee’s
endowment is higher than that of the trustor’s (0.0033, p = 0.000).
For Treatment H the opposite result is found, that is, when the
trustee’s cumulated earnings are higher than those of the trustor,
there is a significant negative effect on the probability of the
trustee adopting an altruistic decision (−0.0002, p = 0.007). As
a result:

Result 9 In the altruism stage, it is more (less) likely that the
trustee sends a positive amount when he has a higher initial
endowment (cumulated earnings) than his corresponding
trustor. No significant marginal effect is found otherwise.

Finally, our analysis on the influence of personality traits
on the trustees’ decision on altruism finds that psychological
variables related to inter-personal trust and reciprocity15 exhibit
the highest marginal effects on the probability of sending money
in the altruism decision. However, the EET archetypes show no
statistical significance.

DISCUSSION AND MAIN CONCLUSION

Our motivation for this paper has been to study the importance of
economic heterogeneity in the decision of how much to trust and
reciprocate. Our hypothesis is that individuals assign a different
value to income resulting from their own effort than to income
received without dedicating energy to it in the case of inheritance
or a subsidy. In other words, endogenous economic heterogeneity
plays a role in trust and reciprocity behavior. Moreover, we have
put this endogenous source of inequality in contrast with an
exogenous source of economic inequality, that is the case in
which individuals have accumulated different amount of money
over time. We also have hypothesized that being aware of such

15Negative-reciprocity and negative-trust (see Table 9).

economic heterogeneity can affect the trust and/or reciprocity
levels of individuals.

To the best of our knowledge, our work is the first in
designing a situation in which trust, reciprocity and altruism are
analyzed taking into consideration those sources of economic
heterogeneity: endogenous through real-effort and exogenous as
result of different accumulated earnings. With an experiment
in which a finitely repeated version of the TG is at the core
of the design, this paper has analyzed whether the levels of
trust, reciprocity and altruism are affected by heterogeneity on
accumulated earnings and/or initial endowment. Two treatments
in our design allow for testing how the fact of knowing how
rich the partner is or how well the partner performed several
tasks with real effort may really affect the trust, reciprocity or
altruism levels in a TG environment. On one hand, a Treatment
H in which the cumulated earnings are common knowledge
at the end of each round, has made the subjects aware of any
income heterogeneity throughout the TG. On the other hand,
an alternative Treatment E has introduced three initial real-effort
tasks which generate endowment heterogeneity kept fixed at the
beginning of each round in the TG. A clear treatment effect has
been found confirming that the trust level is endowment as well
as cumulated earnings dependent.

A baseline Treatment B with no endowment heterogeneity is
taken as a reference. In the three treatments, the trustee takes
two decisions: reciprocity and altruism decision. A general result
that does not depend on the treatment is that trust decisions
are aligned with recent past experience. More specifically, except
for the first period, the amount sent to the trustee in one
period positively depends on the amount returned from the
corresponding trustee in the two previous periods. Interestingly,
a positive experience received from the trustee has a positive
effect in the attitude of the trustor toward the new trustee(s) in
the next round(s). Such experience effect obtained under random
matching protocol somehow extends previous results obtained by
Attanasi et al. (2019) under partner matching.

In general terms, the literature agrees on the fact that
wealth inequality reduces incentives to cooperate (Ciriolo, 2007;
Heap et al., 2013; Gallego, 2016). Specifically, Bejarano et al.
(2018) show that inequality reduces trust levels only when this
inequality is generated by random shocks. Our results show that
inequality significantly reduces trust in Treatment E. Also, from
the trustee’s perspective, the endowment inequality generated
in Treatment E affects negatively the levels of reciprocity that
are higher or equal to the egalitarian strategy, the one that
assures that trustor and trustee enjoy the same payoffs. Previous
literature provides evidence of negative effects on reciprocity
under different contexts. For instance, Pelligra et al. (2020) find
that trustors’ expectations do not always have a positive effect
on trustees’ decision, that is, trustors’ expectations expressed as
request not always increase reciprocity. Furthermore, Balafoutas
and Fornwagner (2017), using a Dictator Game, find that the guilt
aversion only affects decisions up to a certain level of recipient
expectations. As a result, RQ2 is confirmed.

The present work has addressed also the effect of the inequality
direction -which player is the richest-on the levels of trust,
reciprocity and altruism. Our results on this diverge from those
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of Ciriolo (2007); Brülhart and Usunier (2012), and Rodriguez-
Lara (2018) who find a non-significantly different behavior when
facing poorer/richer partners compared to the case of equality.
More in line with Xiao and Bicchieri (2010) and Smith (2011b),
our analysis results in significant effects of inequality direction on
trust and reciprocity levels, especially in the treatment with effort.
Surprisingly, whenever the trustor’s endowment is higher (lower)
than the trustee’s, trust levels decrease (increase). It seems that
having performed better than the partner in the tasks affects trust
in a negative way, maybe because the trustor anticipates that the
trustee will be less willing to send money back. Furthermore, the
altruism decision does not depend on the reciprocity decision,
but exclusively on the trustor’s decision.

From the perspective of the trustee, the contrary effect of
inequality direction is found to be significant with respect to
the altruism level in Treatments E and H. Specifically, when
the initial endowment is higher than that of the trustor, the
trustee behaves more altruistically, sending a higher part of his
initial endowment. The contrary effect is found in Treatment H,
therefore confirming that the effect of deserving the endowment
with effort has a positive effect in the intention of being altruistic,
thus decreasing the inequality between partners. Somehow
comparable is the result of Engel (2011) in his metanalysis of
the Dictator Game where he finds that when the dictator has to
earn the pie, or the recipient has his own endowment, generosity
significantly decreases. Although not in the altruism’ decision, we
also find a negative effect of effort on the trust levels.

Interestingly, addressing the relationship between trust and
reciprocity decisions with some personality archetypes, authors
like Espín et al. (2016) and Bellucci et al. (2019) find considerable
heterogeneity in the TG decisions as well as in social preferences
or motivation. Regarding the four archetypes identified with the
EET-pre, it is surprising that although altruist and inequality-
lover trustors present positive significant differences, the altruists
and the spiteful trustors do not. On the trustees’ type, the
inequality-averse presents a negative marginal effect, decreasing
the probability of taking the egalitarian strategy, contrary
to expected. The altruistic archetype does show a positive
marginal effect on the reciprocity decision, using more likely the
egalitarian strategy.

In summary, the data analysis highlights the importance
of past accumulated earnings levels (Treatment H) as well as
endowment heterogeneity (Treatment E) on the actual levels of
trust, reciprocity and altruism. Specifically, it is observed that
the decision of trustors is positively affected by positive past
experienced reciprocity. Moreover, trustors are sensitive to how
much money the trustee accumulates each round, trusting more
the ones that have less compared to themselves. The salient result
in Treatment E is that trustors are sensitive to the endowment
level of the trustees, trusting more the partners that have got a
higher than own endowment, probably considering that a person
that performed better in the tasks is a better partner to trust.

A gender analysis of our data, although without significant
differences to remark, confirms a result previously found in the
literature (Buchan et al., 2008; Dittrich, 2015): women trust in
median less than males, although this gender effect vanishes
when the endowment is the result of own effort in real tasks,

where the significant gender difference is found in the role of the
trustee, being females the ones that reciprocate less than males in
Treatment E. One could say that the importance that women give
to getting the endowment with own effort is stronger if they play
the role of trustees rather than the trustor.

Of course, our results go in line with any policy measures that
focus on minimizing economic inequality, since its importance
goes beyond unexpected limits that affect social welfare.
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Dishonesty has an enormous impact on all aspects of our society. It causes huge
financial losses annually, so efforts to understand dishonest behavior have increased.
However, one of the main questions yet to be answered is whether dishonesty varies
according to gender. Do men behave more dishonestly than women? Although the
literature points to a yes, there is still no consensus on the matter. We examined gender
differences in dishonesty in a large sample (N = 2,452) using a model recently developed
by Pascual-Ezama et al. It is a variation of the classic die-under-the-cup task. It enabled
us to identify individual dishonesty profiles and look for gender differences between
them. The results show that the men were more prone to behave dishonestly than
women with small rewards, who seem satisfied without maximizing the potential reward.
However, the differences vanished when there was no reward. The men also showed
more radical dishonest behavior than the women. The results also suggest that gender
differences might be shaped by factors other than gender.

Keywords: dishonesty, gender differences, dishonesty classification, die task, experimental

INTRODUCTION

Whether we like it or not, dishonesty seems to be inherent in the human condition. Unfortunately,
dishonest behavior is a daily occurrence at every level of life: at work, at home, at school, and in
various social settings. It is so common that 93% of the 2,624 participants in an extensive poll
in 2004 reported different types of daily dishonest behaviors (Kalish, 2004). However, despite the
everyday nature of dishonesty and its social acceptance in certain cultures, it has an enormous
impact on economies (e.g., Mazar and Ariely, 2006) such that annual losses were once estimated
to have reached around $52 billion in workplaces in the United States alone (Weber et al., 2003).
It also affects social policy, education, and personal wellbeing (e.g., Christensen and Wright, 2018;
Lee et al., 2020). It is therefore not difficult to see why dishonesty research has grown rapidly in
recent years. The complex nature of dishonesty, which is sensitive to external and internal factors
in human interactions, means that we lack a comprehensive general model of dishonest behavior.
Jacobsen et al. (2018) conducted a review of dishonesty research, offering an insightful guide to
dishonest behavior. However, although they described some of the major advances in dishonesty
research to date, they also raised critical questions that need to be addressed: Why do we cheat?
What scenarios elicit dishonesty? Who is more prone to dishonesty? What factors drive dishonesty?
It may be suggested that gender is one, although empirical studies are not conclusive. The present
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study aimed to shed some light on the matter. Are there gender
differences in dishonesty? If so, how are they manifested?

Several pre-1990s studies (e.g., Eisen, 1972) showed that, in
general, men seemed to show higher levels of dishonesty than
women. Ward and Beck (1990) argued that this difference might
have resulted from women’s propensity to follow social rules, as
the sex-role socialization theory suggested. More importantly,
the authors suggested that women also cheated when they were
allowed to do so. Using the die-under-the-cup task (wherein
participants must roll a die and, depending on the outcome
reported, they can gain higher or lower rewards), Fosgaard
et al. (2013) observed that the women reached the same level
of dishonesty as the men when they were reminded that they
could cheat. These results implied that the men were somehow
more aware of the chance to lie than women. Indeed, more
recent studies have found no differences between males and
females in terms of dishonest behavior (e.g., Ezquerra et al., 2018;
Siniver, 2021).

Others (Gino et al., 2013) showed that females cheated more
than men in certain tasks. Using a math-based task, the authors
argued that the women may have cheated more to compensate
for the general belief that women perform worse in maths.
So, despite the bulk of studies claiming that men are more
likely to engage in dishonest behavior (e.g., Capraro, 2017), the
findings are contradictory. The evidence thus far suggests that
the factors driving gender differences have yet to be elucidated
(see Rosenbaum et al., 2014 for a review).

Some factors have already been presented. For instance, as
mentioned above, Gino et al. (2013) suggested that the belief
that women are worse at maths tasks may have explained
why they cheated more. Thus, perceived competence seems
to be related to the proneness of their dishonest behavior.
According to Maggian and Montinari (2017), high-performing
competitive females are more likely to be dishonest. Competition
has been discussed as a factor mediating gender differences.
Schwieren and Weichselbaumer (2010) reported an increase in
women’s cheating within a competitive setup compared with
a non-competitive one, whereas men’s remained stable across
both. However, this does not mean that men are not also
influenced by competition. Nieken and Dato (2016) ran a
task in which participants, paired with anonymous peers, only
received rewards when they reported better outcomes. The males
claimed better outcomes than the women and were thus likely
to have cheated more. In that instance, the presence of a direct
peer/competitor seemed to make the men cheat more than the
women. Muehlheusser et al. (2015) claimed that men in groups
were more likely to cheat than females in groups. Interestingly,
when decisions had to be made on an individual basis, differences
between the genders disappeared, as Muehlheusser et al. (2015)
also discovered. Houser et al. (2016) presented evidence that
parents were more honest in front of their daughters than in
front of their sons. Erat and Gneezy (2012) concluded that
women were more likely to tell an altruistic white lie (i.e., a lie
that benefits the counterpart even if it entails a slight loss to
oneself) but were less likely than men to engage in a Pareto
white lie (i.e., a lie that benefits both parties). Finally, planning
seems to be a factor involved in gender-dishonesty interactions.

Chowdhury et al. (2021) argued that men lie more than women
when an unexpected opportunity arises to do so.

However, a factor that has not been tested yet is based on
the type of dishonest behavior elicited per se. Most previous
studies analyzed aggregated data, but they did not determine
which, and under what conditions, individual subjects were
cheating or lying. We took a novel approach in our study.
We looked at dishonesty at a personal level to determine the
nature of the particular dishonest behavior to compare reported
versus real outcomes and thus establish direct comparisons
between men and women. Based on the die-under-the-cup
task, which was first proposed by Fischbacher and Föllmi-
Heusi (2013), and following the Pascual-Ezama et al. (2020)
paradigm, we asked participants to roll a virtual die using their
mobile devices (cellphones, tablets, or similar). We controlled
for gender (see Dufwenberg and Gneezy, 2005 or Shalvi et al.,
2011 for similar designs). The die-under-the-cup task involves
participants rolling a die in private to earn a reward. The reward
depends on the outcome they report; they can deceive either to
earn the reward or to increase the outcome reward. To measure
dishonesty individually, Pascual-Ezama et al. (2020) proposed
a variation of the task that allows the researcher to discover
the real distribution of the rolls. We explain the procedure in
more detail in the section “Materials and Methods.” Using this
new approach, Pascual-Ezama et al. (2020) presented a new
classification for individual dishonesty profiles. In addition to the
lucky individuals who obtained the highest reward by chance,
they found other behavioral profiles for those less fortunate.
There were two types of honest people: “unlucky honest,” who
had no reward; and “lucky honest,” who had a reward and claimed
their winnings from having rolled the die. Excluding honest
and lucky people, there were three different types of dishonest
participants: the “cheating-non-liars” were those who reported
a real-outcome, but cheated rolling the die several times until
they reached the desired reward, contrary to the rules (they could
only roll the die once); the “liars,” who directly lied and claimed
a reward they did not deserve when rolling the die; and the
“radically dishonest,” who did not even roll the die but claimed
the maximum reward. Within each of these three categories,
some maximized the reward, and others did not. The study aimed
to determine whether similar profiles would be found for men
and women. If so, how were they distributed within them? Did
any potential gender differences change according to the profile?
The results showed differences between men and women only
within some of them.

EXPERIMENT

Materials and Methods
Participants
To guarantee sufficient analytical power, we decided to run the
experiment with a significantly sized sample of more than 2,000
participants (Fox et al., 2009; García-García et al., 2013). The
2,452 individuals (1,286 males and 1,166 females) were recruited
by Amazon Mechanical Turk, and they received $1.50 for
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turning up and an opportunity to earn up to $0.50 performance-
based bonus in the first part of the experiment. One hundred-
and-twenty-six participants (76 men and 50 women) did not
complete the task correctly (i.e., they did not complete the MTurk
process with the MTurk code), so they were eliminated. Another
324 participants (212 men and 112 women) were excluded in
accordance with Pascual-Ezama et al.’s (2020) criterion1. 29
participants (17 male and 12 female) report less than they obtain.
We consider these participants as “incoherent”; the rest did
not use the suggested website, so we could not get sufficient
information from them. Respect the “incoherent” participants,
it could be a mistake when they report, it is possible they do
not understand the instructions correctly, or we can suppose any
logical reason. Perhaps they have extreme social image concerns,
and they believe that someone reporting a five is seen as “most
likely dishonest.” Then they might consider reporting a 4. In
that way, they only give up a small amount of money but gain
a lot in the social image dimension. In any case, as we do not
have information about the real reason, the number of excluded
participants is minimal, and even if they had lied, they would
not have done it with dishonest intentions but for self-image.
Therefore, we decided to eliminate them. Concerning the rest of
excluded participants, we cannot classify them as we do not have
enough information. However, we have analyzed the distribution
of reported outcomes to rule out a possible selection effect (see
section “Results”). The final sample comprised 2,002 participants,
of whom 1,004 were women and 998 were men; the average age
was 34 (SD = 13) and 36 (SD = 11), respectively.

Procedure
The experiment was conducted using the MTurk platform, and
the participants were paid after submitting their report2. The
experiment consisted of an adaptation of the die-under-the-cup
task proposed by Fischbacher and Föllmi-Heusi (2013), using
the new paradigm proposed by Pascual-Ezama et al. (2020).
Participants were asked to roll the die on www.rollandflip.com
or a similar website using their cell phone. They can use our
suggested website to roll the die3 or any other website to roll a
die, but importantly they use their cellphone, so the perception
of no-supervision is high. They would receive no bonus if
they rolled a 6, following Fischbacher and Föllmi-Heusi’s (2013)
rewards system. They could therefore choose not only to be
(dis)honest but also to adapt their (dis)honesty according to
different levels, from the maximum to minimum rewards (see
Table 1). Each participant received the same simple and short
instructions: “First, ensure you have a smartphone, a tablet,
or another electronic device with internet access. You have to
roll a die, and you can earn money depending on your roll
result: if you roll a 1, you will receive $0.10. If you roll a 2,

1Individuals who gave an immediate response (less than 5 s after receiving
computerized instructions) without using www.rollandflip.com (see the following
section) were classified as radically dishonest because they claimed the high money
outcome without flipping a coin or rolling a die on some other website (5 s was not
enough time to go to an alternative website and/or initiate a coin toss or a die roll).
Individuals who submitted a report that took more than 5 s and also did not go to
our chosen website were eliminated from the final sample.
2https://behavioralexperiments.com
3www.rollandflip.com

TABLE 1 | Dishonesty classification.

Behavior Label Classification

Roll the die − obtain 5 − report 5 LUCKY Lucky

Roll the die − obtain 1 to 4 − report
the same outcome obtained HONEST

Lucky honest

Roll the die − obtain 6 − report 6 Unlucky honest

Roll the die − obtain 6 − roll several
times until other outcome and
report it CHEATERS

Sub-maximizing
cheaters non-liars

Roll the die – obtain an outcome
different than 5 − repeat until 5 −
report 5

NON-LIARS Maximizing cheaters
non-liars

Roll the die − obtain an outcome −
report a higher outcome, but less
than 5 LIARS

Sub-maximizing liars

Roll the die − obtain an outcome
different than 5 − report 5

Maximizing liars

Do not roll the die at all −
report < 5 RADICALS

Sub-maximizing
radically dishonest

Do not roll the die at all − report 5 Maximizing radically
dishonest

Adapted from Pascual-Ezama et al. (2020).

you will receive $0.20. If you roll a 3, you will receive $0.30.
If you roll a 4, you will receive $0.40. If you roll a 5, you
will receive $0.50. If you roll a 6, you will receive nothing.
Now, please proceed to the following website: https://www.
rollandflip.com/ (or another similar site), select the “roll the
die” option, and roll the die once.” The critical manipulation
here was to link the real outcome and the reported one for
a given person. We had access to the rollandflip.com database
to match the rolls individually, controlling the exact moment
every participant performed the task. Although we could consider
that deception occurs place since participants maintain the
perception of impunity while the researchers are monitoring
their behavior, this procedure used by Pascual-Ezama et al.
(2020) is essential to classify the different behavioral profiles.
Therefore, we could determine the precise number of rolls and
the real outcome distribution and link them with the reported
ones for each participant. Most of the participants chose to
use the rollandflip.com website, allowing us to connect their
real and reported outcomes to study honest and dishonest
behavior in detail. The website www.rollandflip.com was created
by researchers to record real outcomes from rolling a die or
flipping a coin. We were able to record the real results, IP address,
timestamp, the reported results, and the time the participants
took to complete the task. Therefore, we were able to link data
from https://rollandflip.com with https://behavioralexperiments.
com to classify participants’ real behavior.

RESULTS

The most relevant results are presented in the following three
subsections. First, we show the typical population-level analysis
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FIGURE 1 | (A) Declared die outcome (men vs. women). Proportion test confidence interval at 95% is represented in gray. Asterisks above the confidence interval
mean significant differences between the observed and expected distribution by chance. **p < 0.01; *p < 0.05. (B) Declared die outcome (men vs. women in
excluded participants). Proportion test confidence interval at 95% is represented in gray. Asterisks above the confidence interval mean significant differences
between the observed and expected distribution by chance. **p < 0.01; *p < 0.05.
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as aggregated data from the reported results as if we did not
have the real outcomes to make direct comparisons with previous
studies in the field. Then, we show the individual-level analyses
comparing reported and real outcomes. Finally, we group
the subcategories of the (dis)honest classification into higher
categories (by the dichotomy dishonest/honest, nature, and
gradient); in each case, the men are compared with the women.

Population-Level Analysis
We examined whether the reported outcome distribution for
the males and females differed from a uniform distribution,
as is the case in classical inferred tasks aggregated analyses.
A Kolmogorov–Smirnov (KS) test for one sample showed that
both sample distributions differed significantly from the expected
uniform distribution (p < 0.001), which indicated that both
the men and women did not report the real outcome at the
first die-roll; that is, they lied or cheated. Then, we tested
for each die outcome to see whether the proportions differed
from what would be expected by chance. As we can see in
Figure 1, high reward proportions were significantly higher
than expected by chance (“4” and “5” outcomes; i.e., above
the expected 16.7% by chance, as shown in the dashed lines).
Low reward proportions were significantly lower than the 16.7%
percentage expected by chance (“1” and “2” outcomes). Also,
“6-no reward” was significantly lower than expected by chance
for both the men and women. The “in-between 3” outcome
fell somewhere between 14 and 15% for the men and women;
however, in this case, the proportions were not significantly
lower than the chance level. The KS test showed only marginally
differences between the men and women (p = 0.08), which
indicated that they cheated almost similarly. The main difference
appears when analyzing results for maximizing “5” outcomes,
that is, the maximum reward, although both are significantly
above the chance level, men maximized the reward more than
women (36% vs. 30% in outcome 5; χ2 = 8.37, p < 0.01; see
Figure 1 again). There were also differences for those declaring
“2”: the women reported significantly more “2s” (χ2 = 9.96,
p < 0.01).

Concerning the participants eliminated for not using the
proposed website and, therefore, not having information to
classify them as honest or dishonest, they maintain a similar
distribution (see Figure 1) to the rest of the participants, thus
ruling out a sample selection effect in terms of distribution.
Perhaps we could highlight that they could be a more dishonest
sample. They have a higher (and unusually high) number of
the maximum prize, any of them report the non-reward output
(impossible from a statistical point of view), and one-third of
the participants spend less than 30 s, a short time to search
for a website to roll the die or to search for a physical die and
respond to the experiment. In any case, we do not have enough
information to classify them, so eliminating them is the most
correct and conservative.

Individual-Level Analysis
The population-level analysis revealed dishonest behavior but did
not discriminate between different dishonest profiles. Although
we can infer more maximizing cheating among the men than

the women (the results from outcome “5”), the aggregated results
did not show any gender differences when the general cheating
behaviors were compared. Individual-level analyses made it
possible to provide a more fine-grained picture of different forms
of dishonesty, and this helped us to detect the potential gender
differences that had been glimpsed in the population-level results.

First, when we surveyed the participants who were eliminated
because they did not follow the rules, we observed a greater
number of men; of the 324 excluded participants, 212 were men
and 112 were women; χ2 = 19.442, p< 0.01). In reality, they were
eliminated conservatively. Beyond having exceeded a certain time
and not using the recommended website, we did not know how
they behaved. However, there was a high probability that a large
proportion were radicals who took longer than the time limit we
considered appropriate to classify them as such. This result was
therefore logical and supported the finding that the men were
more radical than the women.

Second, the real distribution did not differ from the
uniform expected distribution, and nor did the proportions (see
Figure 2). This is important because it shows that the theoretical
distribution existed in reality, so we could take the previous
deviant declared distribution as proof of a pattern of general
dishonesty (see Supplementary Figure 1). We did not find
any difference between genders in the proportion of real roll.
Therefore, statistically speaking, the men and women started
from the same conditions.

Once we had checked the statistical assumptions that allowed
us to compare men and women, we linked each participant’s real
outcomes with the reported outcomes following Pascual-Ezama
et al. (2020) paradigm. There were no differences in the rate
of “lucky” participants by gender (χ2 = 0.05, p = 0.83). There
were also no differences between the men and women when
there was no reward (i.e., they achieve an outcome of “6.” We
then calculated the percentage of men and women reporting a
different outcome than which they obtained in the first roll of the
die (thus, the rate of dishonest individuals divided according to
gender). The results showed that 52.2% of the men and 41.0% of
the women were dishonest. The statistical analysis of relative risk
(RR) revealed that the men were more dishonest than the women;
in particular, the men were 1.25 times more likely to be dishonest
[RR = 1.24, 95% CI (1.13, 1.35), χ2 = 22.6, p < 0.001].

We calculated the percentages again, but for each profile,
as described in Pascual-Ezama et al. (2020), to obtain a more
detailed and at the same time broader picture of the nature of
the dishonest behavior of the men and women. In Table 1, we
describe each of those profiles, and in Figure 3, we can see
the percentage of participants at each profile divided by gender
(besides the “lucky,” who, as we explained above, were removed
from the individual analysis since they did not provide sufficient
information for the study).

As Figure 2 shows, there were two significant results. First,
the percentage of “radically dishonest” (i.e., those who did
not even roll the die) was higher for the men, both for non-
maximizers [RR = 1.83, 95% CI (1.37, 2.44), χ2 = 17.12, p< 0.001]
and maximizers [RR = 1.83, 95% CI (1.34, 2.49), χ2 = 14.53,
p < 0.001]. That is, regardless of maximizing or not, the men
were more “radically dishonest” (see Figure 2). Second, for the
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FIGURE 2 | Real die outcome (men vs. women). Proportion test confidence interval at 95% is represented in gray.

FIGURE 3 | Percentage of men (black) and women (white) for each (dis)honesty profile. Note that lucky people achieving an outcome “5” were excluded from the
analysis. In contrast, honest people included here are those achieving an outcome other than “5”; S., sub-maximizing and M., maximizing. The number above bars
indicates the percentage; asterisks indicate significance in pairwise proportion comparisons: **p < 0.01.

honest people, the differences between the men and women
were only apparent among the “lucky honest.” There was a
significantly higher proportion of “lucky honest” women than
men [RR = 1.27, 95% CI (1.14, 1.42), χ2 = 19.42, p < 0.001].
These results suggest that when obtaining a “minimum” reward

(“1−4”), the women seemed to be sufficiently satisfied to behave
honestly. We hypothesized that the men needed a higher reward
to act honestly. To test this, we analyzed the frequency of
outcomes (1, 2, 3, or 4) for the “lucky honest” people according
to gender (Figure 4). Although the outcome “4” was the most
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FIGURE 4 | Lucky-honest declared die outcome (men vs. women). Asterisks indicate significance in pairwise proportion comparisons: **p < 0.01.

often declared among both groups, the same occurs for the rest
of outcomes. Regardless of the number of times the participants
(men and women) got each of the outcomes, women honestly
reported a higher percentage. The trend is unanimous for the
different outcomes and significant for outcome 2 (χ2 = 11.53,
p < 0.01). This result could be because as there are more male
radicals, more women are throwing the die, and therefore, we
could find a more significant number of lucky honest women.
However, in this case, we should also find a higher number of
women in the other groups, and this is not the case. It could
also be the case that the proportion of female rolls is higher
in the outcomes with prizes, and therefore more women will
accept smaller outcomes. However, as we can see in Figure 2,
this has not occurred either. Therefore, the results supported our
hypothesis that the women were probably more satisfied with
smaller rewards.

If this was indeed the case, there should also have been
differences between the men and women in the sub-maximizing
cheater category. In particular, there should have been a greater
proportion of women cheating with outcomes “2” or “3,” with
men tending to wait for “4” outcomes to cheat more frequently.
As Figure 5 shows, this was the case: there are significantly
more cheating men waiting for a “4” outcome (0.68), compared
with women (0.48). It should be remembered that in this case,
the participants cheated by rolling the die several times until
they obtained the desired outcome/reward (χ2 = 5.37, p = 0.02).
Although the differences in outcome “3” were not significant
(χ2 = 1.31, p = 0.25), the tendency was again more apparent
among the men, who were more inclined to be satisfied with
a “4” outcome. The women were more frequently satisfied
with lower outcomes.

Category-Level Analysis
We merged the dis(honest) labels into three categories, again
based on Pascual-Ezama et al. (2020; see Table 1). First, as defined
in Figure 3, the honest people comprised those considered
lucky and unlucky. Second, we took into account the nature of
the dishonest behavior regardless of the gradient of dishonesty
(i.e., whether the behavior was maximized or not). Second, we
combine cheater non-liars (i.e., those who rolled the die several
times until they obtained the desired value); liars (i.e., those who
reported a different outcome to the one obtained from rolling
the die); and radicals (i.e., those who did not even roll the
die and reported the desired outcome to win the reward). The
third group comprised, according to the gradient of dishonesty,
those who maximized their dishonest behavior (reporting the
outcome “5”), namely, the maximizers; and those who decided
to report a different outcome from “1” to “4” (which probably
fitted the minimum outcome they considered before claiming
a reward), namely, the sub-maximizers. In Table 2, we can see
the proportion of women and men who occupied each of those
merged profiles, as well as the chi-square tests that illustrated the
significant differences between them.

Analyzing differences by profile, we can see that, first, the
difference between men and women in terms of the percentage
of individuals exhibiting honest or dishonest behavior was
significant: the women were more honest. Second, depending on
the nature of the dishonest behavior, there were again differences
between the men and women (see the third chi-square test in
Table 2). Still, this only applied to the radicals: the men were 1.83
times more radical than the women [RR = 1.83, 95% CI (1.50,
2.23), χ2 = 36.2, p < 0.001]. No gender differences were apparent
in the proportion of cheaters non-liars or liars. Finally, there were
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FIGURE 5 | Sub-maximizing cheating non-liars die outcomes obtained after several rolls (men vs. women). Error bars are represented in gray. Asterisks indicate
significance in pairwise proportion comparisons: **p < 0.01.

TABLE 2 | Proportion of men and women with different (dis)honesty profiles.

Women Men Chi-squared test

Honest 59% 48% χ2
1,N=1753 = 22.69, p < 0.0001

Dishonest 41% 52%

By
gradient

Sub-
maximizers

50% 47% χ2
1,N=814 = 0.55, p = 0.46

Maximizers 50% 53%

Cheaters 44% 31% χ2
2,N=814 = 19.22, p < 0.0001

By nature Liars 22% 20%

Radicals 34% 49%

Total (n) 877 876

Chi-squared test reports independence between honest and dishonest
participants; sub-maximizers and maximizers; and liars, cheaters, and radicals with
a 95% confidence level.

no differences between men and women regarding the gradient
of dishonesty, whether the rewards were maximized or not.
While these results were not significant, there were differences
in outcomes in the earlier analysis.

CONCLUSION AND DISCUSSION

Although various studies have pointed toward a difference in
dishonest behavior between men and women (often showing
men as more prone to behave dishonestly), the nature of
this difference has not been studied in detail. Certain factors,
such as “perceived competence,” “individual” versus “grouped”
dishonesty, competition, or planning dishonest behavior have
revealed a more diverse picture showing—in some cases—no
gender disparities and even situations in which women are more
dishonest than men. The present study aimed to explore those
potential gender differences in dishonesty in more detail by
using the Pascual-Ezama et al. (2020) paradigm and ensuring
that the participants did not know they were being observed

(see Fries et al., 2021). Under this paradigm, we were able to
study the nature of different types of dishonest behavior (e.g.,
cheating, lying, and radically dishonest actions) and its gradient
(i.e., maximizing or otherwise). We were also able to depict
dishonesty at an aggregated level, as previous studies have done,
but more importantly, at an individual level. We examined how
the participants behaved by collecting and comparing self- and
real reports using the die-under-the-cup online task. The results
showed that women were more honest than men in general, but
depending on the nature of the dishonest behavior, they could
behave similarly or in distinctive ways by graduating their actions.

In particular, we observed that the women were more likely
to be honest for lower rewards, while the men needed higher
rewards to maintain honest behavior. The women seemed to
be satisfied enough at lower rewards, which led them to decide
not to cheat for higher ones (see Figures 2, 3). The men
tend to maximize rewards, even at non-maximizing levels (that
is, achieving outcomes “3” and “4”). Even when cheating, the
women tended to be satisfied with lower rewards than the men,
indicating that they seemed to be more satisfied even when they
were actually cheating (see Figure 4). Other studies found that
men over-reported higher results than women (e.g., Nieken and
Dato, 2016; Grosch and Rau, 2017; Abeler et al., 2019; Benistant
et al., 2021). Our results revealed that there were more radically
dishonest men than women [according to the Pascual-Ezama
et al. (2020) classification], which again supported the idea that
the women were more satisfied with lower rewards.

What is also significant is that we replicated Pascual-Ezama
et al.’s (2020) dishonesty profiles using a sample of around 2,500
participants. Moreover, we replicated the traditional general
finding that men are more dishonest than women, even at the
aggregate level. By using Pascual-Ezama et al.’s (2020) new model,
we could go beyond individual levels of analysis to observe both
real and reported outcomes. Under these circumstances, although
differences between men and women were apparent, there were
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no differences when there were no rewards: The proportion
of the unlucky honest was statistically the same for both the
men and women. In other words, the men’s levels of honesty
did not differ from the women’s when they were not winning
anything. This result accords with the literature. Our results add
a significant nuance to the standard interpretations of differences
between men and women regarding dishonesty. Our null results
and previous results suggest that gender differences are reliant
on the reward factor; differences in rewards reveal differences
in gender dishonesty. Although more research is needed, our
rewards were small enough to generate results that were different
than when higher rewards were available and higher differences
obtained between the different outcomes in the die-under-the-
cup task. It seems that rewards can modulate gender differences
in dishonesty, in that men may be prepared to be more radical
in their quest for higher rewards, and women are more satisfied
with lower rewards.
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