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Gender and Collusion

Abstract

Many cartels are formed by individual managers of different firms, but not by firms as collectives.
However, most of the literature in industrial economics neglects individuals’ incentives to form
cartels. Although oligopoly experiments reveal important insights on individuals acting as firms,
they largely ignore individual heterogeneity, such as gender differences. We experimentally
analyze gender differences in prisoner’s dilemmas, where collusive behavior harms a passive third
party. In a control treatment, no externality exists. To study the influence of social distance, we
compare subjects’ collusive behaviour in a within-subjects setting. In the first game, subjects have
no information on other players, whereas they are informed about personal characteristics in the
second game. Results show that guilt-averse women are significantly less inclined to collude than
men when collusion harms a third party. No gender difference can be found in the absence of a
negative externality. Interestingly, we find that women are not sensitive to the decision context,
i.e., even when social distance is small they hardly behave collusively when collusion harms a
third party.
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1. Introduction

The determinants of cartel formation and the necessary conditions to guarantee their
stability have been important questions in theoretical and empirical industrial economics
and competition policy for almost one century (for surveys see Levenstein and Suslow,
2006, Connor and Bolotova, 2006). Somewhat surprisingly, the multitude of these works
focuses almost exclusively on firms and their incentives as the unit of analysis. Even
though economics portrays itself as being based on the paradigm of methodological indi-
vidualism, most papers neglect the incentives of the very individuals involved in a cartel.
Put differently, individuals’ incentives to participate in cartels are set equal to firms’ in-
centives. In this respect, the literature focuses on the role of market characteristics (e.g.,
the number of firms, market transparency, multi-market contacts, demand elasticities)
and firm characteristics (e.g., individual cost functions, private information) to analyze

the incentives to form and maintain collusion.

However, cartels are usually formed by individuals within the firm, such as product
managers, sometimes even without knowledge of the firm’s management board. The bulk
of papers ignores the individual motivations to reach collusive agreements, though. A
notable exception is the literature on oligopoly experiments (e.g., Huck et al., 1999, 2001,
2004), where subjects in the laboratory assume the role of firms. The experimental litera-
ture repeatedly emphasizes that individuals who act as if they were a firm may be not only
motivated by classical payoff-maximizing behavior, but also by behavioral aspects, such
as imitative behavior, refusal of payoff asymmetries, and trusting behavior (Armstrong
and Huck, 2010). Furthermore, experiments on competition policy instruments such as
leniency programs have highlighted the role of individual incentives to destabilize cartels.
Leniency policies provide incentive structures that motivate whistleblowers to report car-
tels (Hinloopen and Soetevent, 2008, Bigoni et al., 2012, Clemens and Rau, 2019, Andres
et al., 2021). Thus, cartels often break down, since trust is disrupted and cartel members
face psychological costs of being betrayed by their partners (Marvao and Spagnolo, 2018).
While this research highlights the importance of behavioral factors, most experiments nev-

ertheless portray individuals and firms as interchangeable entities.

Even though oligopoly experiments study individual decisions, they largely ignore indi-
vidual heterogeneity such as gender. Comparing the collusive behavior of men and women
may be one promising avenue for research, since little is known about the effect of gender
differences on managers’ propensity to collude, most likely also because women are still
under-represented in management positions (Santacreu-Vasut and Pike, 2019). Empirical
research provides first evidence that women may reduce corruption and increase public
good provision (Swamy et al., 2001, Chattopadhyay and Duflo, 2004). In the context of
(unethical) behavior, such as collusion, laboratory experiments can generate controlled
data obtaining new insights into gender differences with respect to pricing behavior in
markets. This is of particular interest in light of gender inequality and the effectiveness of

affirmative action policies (Grosch et al., 2020). Experimental research in economics has



repeatedly revealed gender differences in preferences that determine behavior (Croson and
Gneezy, 2009). For example, women have been found to be less risk tolerant (Charness
and Gneezy, 2012), less competitive (Niederle and Vesterlund, 2007), and sometimes less
trusting than men (Rau, 2012). It was also found that women are more generous (Eckel
and Grossman, 1998, Grosch and Rau, 2017) and more cooperative than men (Ortmann
and Tichy, 1999). These differences represent key aspects that are relevant for collusive

behavior and are highly relevant for competition policy.

Motivated by these findings, we run a laboratory experiment to conduct a compre-
hensive analysis on gender differences in collusive behavior, which is essential for several
areas of antitrust. The novelty of our approach is that we study gender differences in a
setting, where collusive behavior comes at the expense of a passive third party. Such a
setting is typical for cartels, as price fixing harms consumers who face collusive prices.
The bulk of oligopoly experiments simulates buyers with computers, where the costs for
outsiders are effectively without consequence though (Engel, 2007, Potters and Suetens,
2013). Only few oligopoly experiments compare computerized buyers with human players
who actively decide. These studies find that human players may affect strategic behavior
of sellers, leading to lower prices (Ruffle, 2000, Potters and Suetens, 2013), or a change
in price complexity (Kalayci, 2015). The difference in our approach is that we use pas-
sive human consumers, following the assumption that consumers have no or hardly any
possibility to sanction colluding firms. This also allows us to measure the direct effects of
decision-makers’ social preferences and their feelings of guilt when setting collusive prices

that harm consumers, since we can rule out strategic motives.

Our experiment adopts a salami-slicing-approach to understand the complexity of gen-
der differences in collusive behavior and how this is affected by external effects. We model
collusion in a prisoner’s dilemma, where it harms passive third players (Engel and Zhu-
rakhovska, 2014). More precisely, we study a within-subjects setting, where subjects
subsequently decide in two of these prisoner’s dilemmas. First, subjects decide with-
out information about their interaction partner, which yields insights on the pure gender
differences in collusive behavior when third parties are harmed. Second, they receive
information on the interaction partner (gender, age, duration of study) before deciding
again. This step and the within-subjects design allow us to compare how collusive behav-
ior changes when subjects are informed about characteristics of their interaction partner.
We isolate the impact of harm to third parties with a control treatment, where collusive
behavior has no negative externality. To shed light on the underlying mechanisms, we
collect an extensive set of economic preferences (risk, patience, social value orientation)
and psychological measures (betrayal-, guilt-, and shame aversion), which are of relevance

in this context.

Results demonstrate that women behave significantly less collusively than men when

third parties are harmed. The gender difference is driven by guilt- and shame-averse



women who are less likely to collude when it causes harm to third parties. The gender
difference vanishes in the control treatment, where women cooperate significantly more
compared to the treatment with negative externalities. Importantly, the results are ro-
bust when lowering social distance. In this case, women again show the same low degree
of collusive behavior. Interestingly, men seem to be sensitive to the decision context, i.e.,
they significantly reduce cooperation when knowing that their interaction partner is male.
Closer inspection reveals that this is driven by betrayal-averse men who apparently face

psychological costs when cooperation is exploited.

Our results have important practical implications, suggesting an increase of women
in management positions can reduce collusive behavior and increase compliance with an-
titrust laws. The finding that betrayal-averse men may behave less cooperatively when
they are informed about some characteristics of the other active player is striking. It sug-
gests that (old) boys’ networks may only work when men manage to build up trust (e.g.,
in repeated meetings). This highlights the importance of monitoring business connections

and the risk that close social relationships among men can pose for compliance programs.

2. Experimental Design

In this section, we present the experimental design. Our study consists of two main
blocks, which consist of two parts each. In the first block, subjects participate in the main
part of our within-subjects experiment, the cooperation games. In the second block, we
focus on possible channels for subjects’ behavior. Precisely, we elicit economic preferences
and apply a set of psychological measures, which are relevant for cooperative behavior in

this setting.

2.1. First Block: Cooperation Games

In the beginning of the experiment, subjects complete a basic sociodemographic ques-
tionnaire (gender, age, number of semesters studied). Next, they are informed that the
experiment consists of four parts and that they receive new instructions before each part
begins. When participating in a part, subjects do not know any details about the next
part (see Appendix C). Participants are told that either part one or two will be randomly
selected to determine their final payoff, while parts three and four are both paid with
certainty. The resulting payoffs are not disclosed during the experiment and only commu-

nicated when the experiment is finished.

In the first block of the within-subjects experiment, subjects participate in two consec-
utive cooperation games (parts one and two), which are based on a symmetric two-person
prisoner’s dilemma extended by a third player who is a passive outsider and does not

participate in the game.

Our design builds on Engel and Zhurakhovska (2014), but differs in three important

respects. First, our setting models collusive behavior of firms. The two active players



(Player A and Player B) face the opportunity to collude in prices, i.e., we frame subjects’
actions as setting a high vs. a low price. This approach is inspired by Cooper and Kiihn
(2014) who also model price collusion in simple matrix games. In our game, the pas-
sive player (Player C) can be regarded as a consumer. His payoff is only lowered when
both active players collude, which is similar to a scenario where firms form a cartel. This
stands in contrast to Engel and Zhurakhovska (2014), where the payoff of the third player
is already reduced whenever at least one of the two active players cooperates. Second,
we extend the one-shot prisoner’s dilemma to a within-subjects design, where the same
participants are re-matched and decide in an additional prisoner’s dilemma (henceforth:
cooperation game). The goal is to analyze how stable subjects’ behavior is when we lower
social distance of the players. More precisely, in this scenario, we disclose information
on some personal characteristics of the active players (see below for details). Third, the
main interest of our experiment are gender differences and their consequences on subjects’

behavior when knowing the gender of the other active player.

We apply two treatments in block one. The general sequence is the same in both
treatments, the only difference are the payoff consequences for the passive player. In the
baseline treatment, consumers (i.e., the passive players) are not hurt by collusion, while
in the negative treatment, mutual collusion between the active players harms the third
player. The first block starts with the first of the two cooperation games. Here, players
are randomly matched in groups of three, which consist of two active players (P4 and
Pg) and one passive player (Pc). Roles are randomly allocated and remain constant
throughout both cooperation games. Each subject is informed about their role and moves
to the decision stage of the first cooperation game. In this game, players do not have
information about each other’s characteristics. All subjects receive an initial endowment
of €6 and are shown the payoff matrix on their computer screens. Moreover, the on-screen
instructions explain the payoff consequences of the possible active players’ choices for all
players. In the experiment, we call the actions of the two players “high price” and “low
price”. Next, the two active players (P4 and Pp) play the cooperation game, while the
passive player (Pc) does not make a choice. We apply the following payoff parameters:

Table 1: The Payoff Matrix

Pp
High Price Low Price
. ) Py: €14, Pg: €14 | Py: €8, Pg: €16
High Price
Py Po: €6 —U Po: €6
. Py: €16, Pg: €8 | P4: €10, Pg: €10
Low Price
Po: €6 Po: €6

If P4 and Pp cooperate and choose a high price, they can increase their payoff by €8
and earn €14 each including their endowment. If one player defects while the other player

cooperates, the defector receives a total of €16, whereas the co-operator receives €8. If



both players chose the low price and defect, each one receives €10. The payoff of Py is
determined by the active players’ choices, depending on the treatment. This externality
is indicated by U:

(i) In the baseline treatment, Po is not affected and receives his endowment of €6

(U = 0), independently of the active players’ choices.

(ii) In the negative treatment, cooperation of P4 and Pp imposes a negative externality
on the passive third party. If both active players choose the high price, Po’s en-
dowment is reduced by €3 (U = 3) and he receives a total payoff of €3. Otherwise,
active players’ actions do not harm a passive third party’s payoff. In a stylized way,
an interpretation may be that only in the case of mutual cooperation a cartel is
established, while the market is competitive if a firm deviates and chooses a low

price.

After having submitted their choices, P4 and Pp are asked to indicate their beliefs on
the choice of the other active player. We do not incentivize the belief elicitation of the
active players to avoid hedging behavior of their stated beliefs against adverse outcomes
of their decision in the game (Blanco et al., 2010). At the same time, we measure the
beliefs of Po regarding the behavior of insiders. That is, we ask them to guess whether
both cooperate, defect or whether one cooperates while the other defects. We incentivized

this measure: If passive players are correct, they receive €1.

Next, subjects receive new instructions for the second part. Groups are reshuffled,
while the players’ roles remain the same as in the first game. We then disclose information
on the active players, i.e., P4 and Pp receive the following information about each other:
gender, age and number of semesters studied. The characteristics of Po are not revealed
to the active players. Active players participate in the same version of the cooperation
game as before. Again, we apply exactly the same belief elicitation. P¢ is informed about
the demographics of one of the active players and again has to predict the outcome of the

game.!

A short questionnaire for the two active players concludes the first block of the exper-
iment. In the questionnaire, we ask whether the active players focused more on the active

players’ payoffs or on the passive player’s payoff.? We ask this question twice in a row for

!This disclosure of information is limited to only one of the two players to pin down Pg’s belief on how
this exact player will behave. The goal is to learn about passive players’ average belief of players with such
characteristics. Guessing the behavior of two players would require to anticipate interaction effects, which
is more complex and biases this analysis.

2We asked them: “What was the payoff consequence you focused on when taking your decisions in part
one?” They could choose one of the three answers: (i) The payoff consequences of the other active player
and my own payoff consequences; (ii) The payoff consequences of the passive person (person C) and my

own payoff consequences; (iii) Only my own payoff consequences.



each of the two cooperation games. After all subjects made their choices, they proceed to

the second block of the experiment.

2.2. Second Block: FElicitation of Economic Preferences and Psychological Measures

In the second block of the experiment, we elicit a set of economic preferences and psy-
chological measures to learn more about the underlying channels of subjects’ behavior in
the cooperation games. The elicitation of preferences is conducted in separate consecutive
parts (parts 3 and 4), where subjects always receive new instructions (see Appendix A
for detailed explanations). In the third part, we measure subjects’ risk tolerance with the
method of Eckel and Grossman (2002). Participants have to choose one of six lotteries,
where higher choices correspond to lower risk aversion. In the fourth part, we measure
social value orientation with the task of Murphy et al. (2011). Subjects are matched in
pairs and have to decide about the monetary allocation between them and a passive player
in six decision sets. Based on their replies, we compute a Social Value Orientation (SVO)

angle. Higher (lower) angle values can be interpreted as more (less) prosocial.

Before we apply our verbal measures on psychological preferences, we inform subjects
that they will participate in several questionnaires before the experiment concludes. First,
we measure betrayal aversion with two slightly modified verbal questions initially intro-
duced by Cubitt et al. (2017). The two questions focus on situations, where players can
decide to trust and either face social or natural risk. Subjects have to state the lowest
probability of their trust being reciprocated required to make them choose to trust in
these situations. We measure betrayal aversion as the difference between the stated prob-
abilities when facing social and natural risk. Betrayal aversion increases (decreases) in the

difference.

In the next part, subjects complete some questions of the psychological TOSCA ques-
tionnaire introduced by Tangney et al. (2000) and used in experiments by Bellemare
et al. (2019).> Subjects are presented with nine scenarios of everyday life and have to
indicate how likely it is that they would react in certain ways. Based on the replies,
we compute indices on: guilt-proneness, shame-proneness, externalization of blame, and
detachment /unconcern. Finally, we measure time preferences following Miiller and Rau
(2021) and Rau (2021) by asking two questions, where subjects have to trade-off a mon-
etary amount between two time points. First, they have to state the level of immediate
compensation in Euros to forego a payment of €1000 in six months. Afterwards, they are

asked about the required level of compensation in six months to forego a payment of €1000

3The Test of Self-Conscious Affect (TOSCA) (Tangney et al., 2000) has long been used by psychologists
as an instrument for empirically distinguishing between trait emotions of guilt and shame. There are various
versions of the TOSCA questionnaire, which consist of brief scenarios that respondents would be likely to
encounter in day-to-day life. Each scenario is followed by a number of associated statements that includes
phenomenological aspects of shame and guilt. For each statement, respondents rate on a 5-point scale,

how likely they could react in the manner stated.



in twelve months. We compute the mean of both answers. The measure is interpreted as

follows: more (less) patient subjects request a higher (lower) amount.

At the end of the experiment, the final payoffs are determined. The computer randomly
picks one of the two cooperation games of block one and informs subjects about all player’s
choices and their individual earnings. All profits made in the preferences-elicitation stage
(block two) are added. They result from the coin toss in the risk lottery and the randomly
determined money allocation in the SVO elicitation task. Each subject is informed about

the profits in the payoff-relevant parts and on the total profits of the experiment.

2.3. Procedure

The experiment was conducted online between January and March 2021 with the
student subject pool of the Diisseldorf Institute of Competition Economics (DICE) in
Germany. It was programmed in z-Tree unleashed (Fischbacher, 2007, Duch et al., 2020)
and took place via participants’ web browser. We recruited subjects from various study
fields and age groups from the university’s database for lab experiments using ORSEE
(Greiner, 2015). In total, 408 subjects (negative: 234, baseline: 174) participated in the
experiment. Due to technical problems during the online experiment (e.g., people dropping
out or their internet connection being lost), we lost some observations and remain with
the data of 382 subjects. Precisely, the data contains 223 subjects (54% female) that
participated in the negative treatment and 159 subjects (58% female) that participated
in the baseline treatment. We ran 25 sessions of varying size. A session lasted about
one hour and subjects’ mean earnings were €12.92 (negative: €12.61, baseline: €13.36)
including the show-up fee of €6. The study was pre-registered on aspredicted.org under
the number 56299: https://aspredicted.org/yz8uv.pdf.

3. Hypotheses

Next, we derive hypotheses based on the experimental literature on gender effects in
cooperation. Our basic setting of the cooperation game is similar to Engel and Zhu-
rakhovska (2014). The authors study a prisoner’s dilemma game, where cooperation of
active players may have a negative externality on a passive outsider. Results show that
cooperation levels of active players decrease in the level of harm on the outsider. Based

on this finding, we expect less collusion when negative externalities exist.

Hypothesis 1: Less cooperation is observed in the treatment with a negative exter-

nality than in baseline.

Regarding gender differences, the psychological literature finds mixed evidence for
prisoner’s dilemmas (Croson and Gneezy, 2009). Some studies report that men are more
cooperative than women (e.g., Rapoport and Chammah, 1965, Kahn et al., 1971), whereas
other studies find that women cooperate more often than men (e.g., Sibley et al., 1968).

In line with the latter, economic experiments show that women are more cooperative than



men (Frank et al., 1993) and that this gender difference vanishes after repetitions (Ort-
mann and Tichy, 1999). In baseline, we focus on a one-shot setting, which is most closely
related to economic prisoner’s dilemma experiments. Therefore, we postulate that women

cooperate more than men.
Hypothesis 2a: In the baseline treatment, women cooperate more often than men.

The main difference of negative is that the active player’s action can (negatively) af-
fect the passive player’s payoff. Thus, the negative treatment additionally shares common
characteristics of an experimental dictator game (Kahneman et al., 1986, Engel, 2011).
In dictator games, it was found that that female dictators send higher amounts to the
passive recipients than men (Eckel and Grossman, 1996). An explanation may be gender
differences in guilt aversion (Plant et al., 2000, Else-Quest et al., 2012) as women may feel
guiltier than men when not behaving altruistically towards passive players. Similar results
are reported in the experimental literature on lying games focusing on “black lies”, i.e., a
person increasing their payoff at the expense of a passive other person. Results show that
women engage significantly less often in such unethical behavior than men (Capraro, 2018,
Grosch and Rau, 2017). Taken together, we expect that women behave less cooperatively
in the negative treatment than men to avoid that the passive player receives a payoff that

is lowered.

Hypothesis 2b: In the treatment with the negative externality, women cooperate less

often than men.

Our analysis of the effects of disclosing active players’ information is based on an
exploratory basis. Therefore, we refrain from deriving and pre-registering hypotheses for
this setting. Although, information may increase cooperation by creating a group identity
(Goette et al., 2012, Chen and Li, 2009), the effect of disclosing gender is mixed. For
instance, it was found that it may lower cooperation for same-gender pairings in the
“power-to-take game” (Sutter et al., 2009). In a prisoner’s dilemma setting, Cigarini et al.
(2020) find that this only holds for men in all-male matchings, but not for women. In
dictator games, some studies report that neither gender shows a behavioral change when
gender is known (e.g., Dufwenberg and Muren, 2006), while Ben-Ner et al. (2004) find that
only women show a behavior change when receiving gender information on the interaction

partner, i.e., they give significantly less to other women compared to men.

4. Results

In this section we present our results on collusive behavior in the two stages of our

treatments. We report two-sided p-values throughout.



4.1. Collusive Behavior: Anonymous Setting (Stage One*)

To obtain a general understanding on the impact of the negative externality on collu-
sive behavior, we first focus on treatment effects between negative and baseline. In stage
one, results show that a significant smaller share of players (38%) behave collusively when
a third party is harmed, compared to the baseline treatment (52%) (Chi2-test, p = 0.030).
This is in line with the findings of Engel and Zhurakhovska (2014). As less collusive be-

havior occurs when negative externalities exist, we find support for Hypothesis 1.

Next, we turn to our main results on gender differences with respect to collusive be-
havior. Figure 1 shows the share of cooperating subjects in the two treatments, negative

(left panel) and baseline (right panel).
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Figure 1: Share of cooperating subjects in negative (left panel) and baseline (right panel), conditional on

gender (men: black bars; women: gray bars). Standard deviations in parentheses.

Figure 1 highlights that the lower rate of collusion in negative is driven by female
subjects, who cooperate significantly less often (32%) when they exert a negative exter-
nality compared to the baseline treatment (52%) (Chi®-test, p = 0.013). By contrast, no
treatment differences exist for men, who cooperate in 51% of all times in baseline and
at a similarly high level (46%) in negative (Chi-test, p = 0.620). Focusing on gender
differences in the treatment with the negative externality, we find that women cooperate
significantly less often than men (Chi2-test, p = 0.066), which provides first support for
our directed Hypothesis 2b. Indeed, this gender difference does not occur in baseline.

Since women in baseline do not cooperate more than men (Chi?-test, p = 0.891), we find

4Parts one and two are henceforth referred to as “stage one” and “stage two”. Since the cooperation
games are two sub stages of one part, which analyzes collusive behavior we refer to the two cooperation

games as “stages” in our analysis.
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no support for Hypothesis 2a.

The findings are confirmed by Probit regressions on cooperation rates. To study for
the channels of collusive behavior, we include our data on preferences and psychological
measures. For these measures, we conduct a Principal Component Analysis (PCA) to
reduce the number of correlated variables. Factors were extracted based on the Kaiser
criterion, i.e., components were dropped, for which the eigenvalues are less than one.
We identified four components with eigenvalues exceeding one.” A loading of 0.50 or
greater was used to identify items. In component one, two items of the TOSCA scales
load positively and very strongly, namely detachment (0.65) and externalization of blame
(0.67). This component presents an unemphatic person who is not aware of their mistakes.
We call this component PC1: unconcerned. In component two, two further items of the
TOSCA scales load positively and very strongly: proneness to shame (0.67) and proneness
to guilt (0.63). Therefore, we call this component PC2: shame € guilt. Patience loads
very strongly in component three (0.80) and svo (-0.53) loads negatively. We call this
component PC3: patient € individualistic. In component four, betrayal aversion (0.74)
and risk tolerance (0.67) load strongly. Thus, this component is labelled PC/: betrayal &
risk.

Table 2 presents Probit regressions on cooperation rates. Models (1)-(3) focus on the
aggregate data to analyze treatment effects. Models (4)-(6) present a closer look at the
drivers of the treatment effect, i.e., gender differences in the negative treatment. All mod-
els include a gender dummy (female), which is 1 for women. In models (1)-(3), we include
a treatment dummy (negative), which is 1 for the treatment with negative externality. In
models (2)-(3) we control for the interaction effect (negative = female) of the treatment
and gender. We include a dummy (belief cooperation), which is positive when players be-
lieve that the other active player is cooperative. Furthermore, the principal components
of subjects’ preferences (PC3 and PC4) are included in models (3), (5), and (6). To test
for the impact of the psychological measures, we include PC1 and PC?2 in model (6).
In models (3), (5), and (6), we apply sociodemographic variables as controls (age and
whether subjects are econ students). All regressions present average marginal effects and

standard errors, clustered at the session level.6

Model (1) shows that the coefficient of the treatment dummy is significant with a neg-
ative sign, i.e., the likelihood of collusive behavior is about 14% smaller when negative
externalities exist. Thus, we find support for Hypothesis 1. The treatment effect is also
reflected by our questionnaire, where we asked active players whose payoffs they focused
on. We find that in the negative treatment, a significantly smaller fraction of active players

(48%) state that they focused on the payoffs of the active players compared to the baseline

5A varimax rotation was applied.
5We cluster the standard errors at the session level to control for session heterogeneity, i.e., the online

sessions are relatively heterogenous regarding the number of participants, which reflects in the duration of

the sessions.
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Table 2: Probit regressions on cooperation rates. Average marginal effects reported.

all data negative

(1) (2) 3) (4) () (6)

negative -0.135%* 0.013 0.014
(0.057)  (0.070)  (0.069)
female -0.080 -0.028 -0.024 -0.145%*%  -0.183*** -0.110
(0.052)  (0.067)  (0.074)  (0.064)  (0.065)  (0.079)
negative x female -0.159*  -0.163*
(0.091)  (0.096)
belief cooperation 0.470***  (0.468*** 0.427**%  ().422%**
(0.020)  (0.020) (0.034)  (0.033)
PC1: unconcerned -0.000
(0.028)
PC2: shame € guilt -0.076**
(0.036)
PC3: patient & individ. 0.024 0.053%**  0.046**
(0.024) (0.021)  (0.020)
PCY: betrayal € risk 0.018 0.024 0.021
(0.026) (0.041)  (0.042)
Controls no no yes no yes yes
Obs. 258 258 258 148 148 148

Standard errors in parentheses
X p < 0.01, ** p < 0.05, *p<0.1

treatment (70%) (Chi?-test, p < 0.001). Focusing on models (2)-(3), it can be seen that
the coefficient of negative x female supports Hypothesis 2a. That is, women are 16% less

likely to cooperate in negative than in baseline.”
Result 1:

(a) Subjects collude less often when negative externalities on third parties exist.

(b) The treatment effect is induced by women who are less likely to collude in the

negative treatment.

Moreover, models (4)-(5) reveal that the coefficient of female is significantly negative

in the treatment with negative externalities. This again emphasizes that collusive behav-

"The gender difference in collusive behavior is also reflected by our questionnaire on active players’
payoff focus. We find that a significantly smaller share of women (48%) focuses on active players’ payoffs
in negative as compared to the baseline treatment (75%) (Chi2-test, p = 0.001). By contrast, no significant
treatment difference can be found for men (negative: 49%; baseline: 64%; Chi2-test, p = 0.122).
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ior is lower in negative, since particularly women are less likely to collude. In model (5),
the positively significant coefficient of PC3 emphasizes that patient and individualistic
subjects are more likely to collude when cooperation harms third parties. Interestingly,
the gender difference vanishes, as soon as we control for our psychological measures of
guilt and shame (model (6)). At the same time, the coefficient of PC2 is significantly
negative, i.e., shame and guilt averse subjects are less likely to cooperate. A closer look
shows that the effect of shame and guilt aversion particularly matters for women. Less
guilt and shame averse women with a score below/equal the median of PC2 cooperate
52% of the time. By contrast, for an above median PC2 the share of collusive women
(22%) is significantly smaller (Chi®-test, p = 0.008). The effect is less pronounced and
insignificant for men (Chi®-test, p = 0.113). We find that PC3 is still significant, i.e.,

more patient and individualistic people are more likely to collude.

Result 2:
The gender effect is induced by shame and guilt averse women, who are less likely to

collude when negative externalities exist on third parties.

Finally, we find that belief cooperation is positive and highly significant in all regression
models, i.e., subjects are more likely to collude when they believe that the other player
cooperates. Moreover, we run the same sub sample regression models for the baseline
treatment, where we do not find gender differences (see Table B.5 in the Appendix).
All regressors are insignificant except the highly significant positive coefficient of belief

cooperation.

4.2. Collusive Behavior: The Role of Information about Players’ Characteristics (Stage
One vs. Stage Two

In this section, we exploit the panel characteristic of our data set. We compare sub-
jects’ collusive behavior in the anonymous first stage to the second stage, where we inform
subjects about some characteristics (age, gender, semesters studied) of the matched other
active player. This sheds light to whether social information affects collusive behavior
in our setting. In line with the previous findings, we also confirm our treatment effect
in stage two, i.e., cooperation is significantly lower with the negative externality (30%)
than in baseline (47%) (Chi®-Test, p = 0.005). Focusing on the dynamics, it turns out
that subjects in negative collude insignificantly less often when receiving information on
their interaction partners (stage two) as compared to the anonymous setting (stage one)
(38%) (Wilcoxon matched-pairs test, p = 0.111). No difference can be found in baseline
(Wilcoxon matched-pairs test, p = 0.487). Thus, for our further analyses on the stability
of collusive behavior under social information, we focus on the negative treatment. Turn-
ing to gender effects, Figure 2 presents an overview on the dynamics of collusive behavior
of men (left panel) and women (right panel) in the two stages of negative (see Figure
B.4 in Appendix B for a diagram focusing on baseline). Black bars present cooperation

under anonymity, whereas gray bars present cooperation when some characteristics of the
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matched partner were known (info social).

Figure 2 highlights that women’s behavior is not context dependent, as we find that
their low rate of collusion in negative still holds when social distance is lowered. Thus,
we find no significant difference between their cooperation levels of stages one and two
(Wilcoxon matched-pairs test, p = 0.839). By contrast, introducing social information on
the interaction partner significantly reduces collusive behavior of men (Wilcoxon matched-
pairs test, p = 0.003). However, in stage two, results show that collusive behavior of women
and men is not significantly different (Chi?-test, p = 0.205). The behavior of men is similar
to the results of Cigarini et al. (2020) who study a classic prisoner’s dilemma experiment
and find that male pairs cooperate less often, when knowing that the interaction partner
is male. In baseline, we do not observe these gender effects, i.e., the cooperation rates

across stages are not significantly different for both men and women.®
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