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Abstract

Ostracism, or exclusion by peers, has been practiced since ancient times as a severe form of punishment
against transgressors of laws or social norms. The purpose of this paper is to offer a comprehensive
analysis on how ostracism affects behavior and the functioning of a social group. We present data from
a laboratory experiment, in which participants face a social dilemma on how to allocate limited resources
between a productive activity and theft, and are given the opportunity to exclude members of their group
by means of majority voting. Our main treatment features an environment with heterogeneity in
productivity within groups, thus creating inequalities in economic opportunities and income. We find
that exclusion is an effective form of punishment and decreases theft by excluded members once they
are re-admitted into the group. However, it also leads to some retaliation by low-productivity members.
A particularly worrisome aspect of exclusion is that punished group members are stigmatized and have
a higher probability of facing exclusion again. We discuss implications of our findings for penal systems
and their capacity to rehabilitate prisoners.

Keywords: ostracism, social dilemma, theft, rehabilitation, heterogeneous groups

JEL classification: C91, C92, K42



1. Introduction

Social exclusion or ostracism can be found in various aspects in life. Examples range from exclusion in
sport clubs, bullying or cyber ostracism up to imprisonment as the harshest form of exclusion from
society. ! Group members can be excluded from any participation or interaction within a group when
they do not comply with the rules or social norms. The practice of exclusion can be found in most
societies in the world (Gruter & Masters, 1986) and its aim is in principle threefold: preventive, punitive,
and corrective. Evidence from social psychology has documented diverse effects of social exclusion on
individual behavior. On the one hand, ostracism can increase group conformity (Baumeister & Leary,
1995; Feinberg et al., 2014; Williams et al., 2000) , but on the other hand it also generates anger or
lowers self-esteem (van Beest & Williams, 2006; Zadro et al., 2004). These negative emotions do not
only occur with face-to-face ostracism, but also with ostracism on the internet: experiments on cyber
ostracism show that participants report more negative feelings after being ostracized (Williams et al.,
2000, 2002), and they even react sensitively to the slightest form of ostracism by a computer (Zadro et
al., 2004).

In many economic experiments outlined in Section 2, exclusion can be used as a form of
punishment and has been shown to help sustain cooperation and reduce free-riding in social dilemmas
(Cinyabuguma et al., 2005; Maier-Rigaud et al., 2010; Sheremeta et al., 2009). However, relatively
little research is available on the reintegration of excluded group members in economic experiments.? A
number of important questions arise: are excluded individuals able to successfully reintegrate into their
group after readmission? Do they display more pro-social behavior, or could exclusion backfire by
leading to retaliation? Are group members willing to accept and reintegrate those returning from
exclusion, or is exclusion associated with a persistent social stigma? Does the answer to the above
depend on the group composition and heterogeneity? Motivated by these questions, we use a controlled
laboratory experiment to investigate the relationship between exclusion and reintegration, both with
respect to the behavior of excluded individuals and of remaining group members.

The experiment relies on a framework where subjects can either produce or steal from each
other over a game horizon of 15 periods played in teams of four.® Hence, contrary to the large majority
of economic experiments on the topic, we do not use a public goods game, but a different type of social
dilemma that allows participants to engage in direct theft. Additionally, in each period we allow subjects
to endogenously exclude team members based on a majority voting rule. In this environment, we create
heterogeneity among the team members in terms of productivity. This leads to different incentives in
the trade-off between stealing and producing, with low productivity members having stronger incentives
to steal. The experimental design also includes a number of additional treatments, aimed at giving us a
better understanding of behavior in this game. We add two treatments with homogeneous teams and one

1 Ostracism defines the act of being ignored or excluded. This type of punishment goes back to ancient Athens and
was used to establish a more secure and cohesive society by excluding individuals that might have threatened
peace or democracy (Williams, 2007). Nowadays ostracism rather describes ‘the practice of excluding disapproved
individuals from interaction with a social group’ (Hirshleifer & Rasmusen, 1989, p.89).
2 One notable exception is Solda and Villeval (2020), which we discuss in some detail in Section 2.
% Throughout the paper and in order to avoid confusion, the word ‘team’ will refer to a group of four subjects who
interact over the course of our experimental game, while the word ‘group’ will refer to one of two types within a
team (low-productivity or high-productivity). The purpose of this terminological distinction is to avoid
misunderstandings when we discuss terms such as ‘in-group’ or ‘out-group’ bias: such terms refer to bias driven
by affiliation with a given type.
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treatment without exclusion opportunities, in order to assess the role of introducing heterogeneity and
exclusion into the environment. Moreover, to determine whether a pure in-group bias exists in stealing
and voting decisions in this game (beyond the different monetary incentives faced by low and high
productivity types), we also run two treatments with random assignment of members to minimal groups.

We contribute to existing literature in several ways. First, we address the above questions on
exclusion and reintegration in a unified and rich setting, in which we have data on the stealing and voting
behavior of excluded and non-excluded team members over time. Second, this study is — to our
knowledge — the first to build heterogeneity into this setting, differentiating between advantaged (high-
productivity) and disadvantaged (low-productivity) team members. The idea is to reproduce qualitative
differences in socioeconomic status in the lab that are likely to affect exclusion (e.g., imprisonment) in
reality. This feature of the design allows us to perform a detailed analysis on the effect of heterogeneity
on stealing and exclusion, on in-group bias in stealing and voting and on how members of different types
interact with each other in this setting. We use a number of control treatments in order to better
understand the observed data patterns. Third, we work with an experimental game that in our view is
very appropriate for capturing immoral behavior (theft) that can be punished by exclusion.

Our results show that exclusion can promote rehabilitation by discouraging antisocial behavior:
members who re-enter their team after one period of exclusion steal significantly less than before. This
key finding holds true for both types and in all treatments where exclusion is a feature of the design.
However, we also find that there are at least two dark sides to exclusion. First, it leads to retaliation in
the form of previously excluded members more frequently voting to exclude their peers when they re-
enter the team and have voting rights. Second, controlling for a number of individual and team-specific
factors, members who re-enter their team have a higher chance of being sent away again. This pattern
suggests that there is a stigma associated with exclusion, hampering the successful reintegration of
former transgressors. Our design also allows us to examine the interplay between high-productivity and
low-productivity members within a team. We establish an in-group bias in stealing and in voting
decisions, which is generally more prevalent among low productivity types and in heterogeneous — as
opposed to minimal — groups. Finally, our control treatments reveal that introducing exclusion into the
environment reduces theft, while heterogeneity within a team has no detectable effect.

As one of the most severe forms of social exclusion, imprisonment is used to enforce laws and
social norms (Masters, 1984). However, little is known about the effect of imprisonment on reintegration
and behavior. Statistical evidence from re-socialization and recidivism of former prisoners, for example,
raises questions on the efficacy of imprisonment in deterring repeated offenses and promoting
reintegration of prisoners after release. The Austrian Bureau of Statistics reports that, in 2016, 46.2% of
all sentenced men in prison had committed a crime before.* Even higher numbers can be found for the
United States, where 76.6% of inmates were re-arrested within 5 years after their release (Durose et al.,
2014). These figures cast doubt on the preventive and corrective role of imprisonment and the extent to
which it reduces crime, but they must be interpreted with caution since they suffer from problems of
endogeneity and selection bias. At the same time, evidence on the relationship between imprisonment
and reintegration is rather mixed.® Our work can contribute to this debate by presenting evidence from

*http://www.statistik.at/web_de/statistiken/menschen_und_gesellschaft/soziales/kriminalitaet/index.html)

> A number of studies using different methods point towards the direction of a positive effect of prison sentences

in terms of crime reduction (see, for instance, Bhuller et al. 2016, 2018; Drago et al. 2009), while others suggest
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a controlled experiment on how exclusion affects behavior after re-admission into a social group. The
advantage of this approach is that we can isolate and cleanly identify the effects of exclusion in this
context, while the obvious limitation relates to external validity and the fact that insights from the
economic lab may not generalize to every aspect of the corrective system.

2. Experimental literature on ostracism

In general, ostracism is defined as ‘being ignored or excluded’ (Williams, 2002, 2007). In this work we
will use the terms ostracism and (social) exclusion interchangeably to describe a broad class of situations
and practices such as those mentioned in the introduction.® In laboratory experiments on ostracism,
exclusion typically occurs either after interaction and separation from others within a group, or as a
hypothetical consequence in the future (Williams, 2007). A popular experiment in psychology is a
computer-based ball-tossing game where all players can be included or ostracized. This minimal
ostracism paradigm was introduced by Williams (1997). There is evidence that social exclusion leads to
prosocial and adaptive behavior but also to maladaptive (antisocial) reactions (see Bernstein & Claypool
(2012) for an overview). Moreover, research from psychology shows that short time internet ostracism
can have the same effect as short periods of face-to-face ostracism (Zadro et al., 2004). This finding
supports the notion that the laboratory is an adequate environment for examining the effects of exclusion.

Existing literature in experimental economics shows that exclusion as a form of punishment can
be a useful mechanism to solve social dilemmas and to foster cooperation (Akpalu & Martinsson, 2012;
Charness & Yang, 2014; Cinyabuguma et al., 2005; Guth, Levati et al., 2007; Hirshleifer & Rasmusen,
1989; Lowen & Schmitt, 2013; Maier-Rigaud et al., 2010; Masclet, 2003; Neuhofer & Kittel, 2015;
Solda & Villeval, 2020). These laboratory experiments differ in various aspects of the environment, like
in the type of exclusion (irreversible or not), the length of exclusion and whether the length was
exogenously or endogenously imposed. Cinyabuguma et al. (2005) show that contribution levels rise to
almost 100% when excluded subjects have to play the remaining periods of a finite public goods game
in another group with lower initial endowments. In Maier-Rigaud et al. (2010) punished subjects are
completely and irreversibly excluded from all upcoming activities, and this mechanism also raises
contribution levels to almost the full level. Similar to irreversible exclusion, exclusion for only one
period increases contribution levels in the short run but cannot induce subjects to adhere to the norm of
cooperation after elimination of the exclusion mechanism (Sheremeta et al., 2009). Neuhofer & Kittel
(2015) make a direct comparison of irreversible versus one period exclusion, showing that a higher level
of contribution is reached in the former case. In Davis and Johnson (2015) subjects are excluded from
a social activity, i.e., a chat, rather than from the public good. Such ‘social’ ostracism is also effective
in deterring free-riding.

In work closely related to ours, Solda & Villeval (2020) allow subjects to exclude each other
through majority voting in a social dilemma and focus their analysis on the behavior of excluded subjects
once they are re-admitted into their group. The length of exclusion can be exogenous and either short
(one period) or long (three periods), or endogenously chosen by the group. Their results show that longer

that prison sentences promote criminal or antisocial behavior (Balafoutas et al., 2020; Bayer et al., 2009; Chen &
Shapiro, 2007).
® Nevertheless, we note that social psychology partly differentiates between ostracism, social exclusion and
rejection (Williams & Zadro, 2001).
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exclusion increases cooperation more, but only when it is set exogenously. With an endogenous choice
of exclusion length, a quicker reintegration limits retaliation. A recent study by Dannenberg et al. (2019)
allows groups to choose by vote whether they want to implement an exclusion institution in a public
goods game, much in the same spirit as Gurerk et al. (2006) who let participants vote for or against a
punishment institution. Dannenberg et al. (2019) find that the share of groups who vote for the exclusion
institution is substantial and increasing over time, and that the existence of this institution increases
contributions by about 80%.

As subjects with heterogeneous characteristics might have different incentives to contribute in
public good games (Buckley & Croson, 2006), there are a few studies investigating the enforcement of
contributions in social dilemmas with heterogeneous populations. Reuben & Riedl (2013) show that
punishment can overcome the free-riding problem in a public goods game with different types of
heterogeneity, while Kingsley (2016) finds that the effectiveness of punishment in a public goods game
with heterogeneous groups depends on the source of heterogeneity in endowments. Similarly, peer
punishment has been shown to increase contributions when group members have heterogeneous
productivity levels (Tan, 2008). Nevertheless, none of these studies consider ostracism or exclusion.

3. Experimental design, procedures and dataset
3.1.  Framework

Our experimental setting is a modified version of the game used in Ahn et al. (2016, 2018). In all
treatments, participants play in teams of 4 subjects and for 15 periods. They obtain an initial endowment
of 10 tokens in each of the periods. In Stage 1 in the respective period, this endowment must be fully
allocated between the following two activities: production according to a given production function, or
theft (see Figure Al in the Appendix). In some of the treatments, subjects are randomly assigned the
role of Type A or Type B (as explained in section 3.2.), which remains fixed until the end of the
experiment. Tokens invested into production yield earnings according to one of the two production
functions with decreasing marginal returns shown in Table 1. Theft in this environment means allocating
tokens in order to steal ECU (experimental currency units) from another team member. Each token
invested into stealing increases a subject’s own earnings by 15 ECU and reduces the earnings of the
team member targeted by theft by the same amount. This game represents a social dilemma: the social
optimum is obtained when all subjects invest all of their tokens into production (given that theft is a
purely redistributive activity and generates no social surplus), but individual incentives are such that it
is more profitable to invest a certain number of tokens into theft. Hence, abstaining from theft can be
seen as a contribution to the public good.

In Stage 2, subjects see an information table about the earnings of each team member in the
current period (see Figure A2 in the Appendix). They also learn how much each team member earned
through theft and how much through production, and how much each member lost to theft. However,
they are not given any information about who stole from whom.” This procedure is repeated in all 15
periods and subjects have fixed player numbers that remain the same over all periods.

" This information can be deduced in the rare cases where only one subject allocated tokens to theft in a period.
5



Exclusion is based on a voting mechanism that is implemented in Stage 2, i.e., after allocation
decisions have been made. With the information table described above available to them on the screen,
all subjects are asked to indicate if they want to exclude one or more of the other players in the team.
Following a majority voting rule, those team members who receive votes for exclusion from at least two
other team members, are excluded for the upcoming period.® Excluded team members do not take
allocation decisions, but they see a screen with the sentence “You have been excluded” for the duration
of Stagel. Although they are not allowed to vote in Stage 2, they see the same information table as the
active team members. After the one period of exclusion, they re-enter the team automatically. Non-
excluded players cannot steal from excluded team members or vote to re-exclude them. A vote that
results in a successful exclusion costs 1 ECU.

Table 1: Production functions of Type A and Type B

Token Marginal units produced Marginal units produced
invested Type A Type B
1 24 18

2 22 16

3 20 14

4 18 12

5 16 10

6 14 8

7 12 6

8 10 4

9 2

10 0

Predictions for stealing in the stage game are straightforward and follow from the two
production functions. Type A players have lower marginal returns from production than from stealing
when investing more than 5 tokens into production. Thus, the optimal allocation for a payoff-
maximizing player of this type is to invest 5 tokens into production and 5 into theft. For Type B players
the marginal returns from stealing already exceed the marginal returns from production after the second
token; therefore, the optimal allocation for players of this type is 2 tokens to production and the
remaining 8 tokens to theft. When all players follow these predictions, expected earnings per period are
70 units for Type A and 64 units for Type B players.®

8 The majority rule works as follows: if there are currently four members in a team, each member votes on whether
or not he wishes to exclude each of the other three members. Hence, each member can receive up to three exclusion
votes, and majority requires at least two votes. If there are currently three members in a team (because the fourth
one is excluded for the period), then each member can receive up to two votes for exclusion, and hence majority
coincides with unanimity and requires two votes. If there are only two members or one member in a team in a
given period, no voting takes place.

9 Each Type A member receives 100 units through production and 75 (=5x15) units through theft. At the same
time, Type A is the target of 7 theft tokens on average (8 tokens from each of the Type B members plus 5 tokens
from the other Type A member, divided by three possible targets). This leads to a period payoff of 175 — (7x15) =
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Predictions for voting outcomes are less straightforward and depend on a number of assumptions
regarding subjects’ motivation and their expectations about future theft by each type. In particular, we
assume that all agents are risk-neutral, selfish, and have no motivation other than maximizing their own
payoffs. Hence, we do not consider in-group favoritism, retaliatory or reciprocal considerations, or other
related behavioral motivations, thus assuming that subjects allocate their theft tokens randomly among
the members that are currently in the group. We further assume that stealing decisions follow the
predictions of 5 and 8 tokens invested into theft by Types A and B, respectively, and that all players
correctly anticipate this.

From the perspective of an individual team member, excluding someone is costly for two
reasons: first, due to the small cost of 1 ECU that is subtracted when the vote against another team
member was successful, and second due to the fact that, with fewer players in the team, theft from other
team members is more likely to be targeted at oneself in the following period.’® On the other hand,
excluding another team member can be individually beneficial since the excluded member cannot steal
in the following period and the threat of theft to an individual is reduced. Based on these considerations
and tradeoffs, we show in Appendix A.3 that Type B members are excluded in equilibrium, while Type
A members are not. In particular, it is in the interest of both types to exclude Type B players, while a
majority against Type A cannot be formed because it is not in the interest of low-productivity types to
exclude the high-productivity ones. However, it is important to keep in mind that the above predictions
rest on a number of restrictive assumptions and do not take into account a number of important factors.
Behavior in our experiment is certain to depend on team dynamics and take into account observed
outcomes over time (i.e., past voting and stealing decisions within the team). Hence, while we have
included predictions on voting behavior as part of a complete description of the game, the experiment
results should not be understood as a direct test of these predictions.

3.2. Treatments

HET: This is the main treatment employed in the experiment in order to examine exclusion and theft in
heterogeneous teams. All subjects are randomly assigned to be either Type A or Type B, with two
players of each type in each team. The two different production functions with decreasing marginal
earnings are shown in Table 1. Type A players have a higher marginal productivity for every token: in
this way, we introduce heterogeneity between team members along the productivity dimension, dividing
teams into two advantaged, more productive members and two disadvantaged, less productive members.
The type and productivity of all team members is common knowledge. In Stage 1 of each period,
subjects decide on the tokens they allocate to production and to stealing from other members. In Stage
2, team members can be excluded for one period via majority voting as described above. In the first
interaction period, there is an additional voting stage prior to the Stage 1 (see Figure A3 in the
Appendix). This first voting stage serves as setting in which exclusion decisions are not influenced by

70 units. Following the same reasoning, each Type B member receives 34 units through production and 120
(=8x15) units through theft, and loses on average 90 units to theft (6 tokens x 15 units per token). This leads to a
per period payoff of 64. These calculations assume that all team members randomly divide their theft tokens among
the other members in the team.
10 An additional implication of exclusion is that it is not possible to steal from excluded members. However, this
does not add to the costs of exclusion since one can always steal from remaining team members. One exception is
the case of only one person left in the team. This possibility does not change our predictions, which state that only
the two Type B members will be excluded and the two Type A members will remain in the team.
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former stealing behavior, allowing us to document voting and preferences for exclusion in a cleaner
context.

In addition to the main treatment HET that forms the backbone of our experiment and analysis,
we conduct five treatments that serve as controls and as ways to achieve a more precise identification
of various effects and mechanisms at work. These treatments are the following:

BASE: There is no voting in this treatment and Stage 2 consists of the information table only. Hence,
the difference between BASE and HET is that exclusion is possible in the latter, but not in the former.
All other aspects (including heterogeneity among team members) are identical between the two
treatments.

HOA: In this treatment, all subjects have the same production function, meaning that teams are
homogeneous. All subjects are of Type A. Subjects still vote over exclusion in Stage 2 (as in HET) but
there is no heterogeneity in the team. We conduct this treatment as an additional control, to help us
determine how heterogeneity in the team affects theft and voting behavior.

HOB: This treatment is the same as HOA, but all subjects have the production function for Type B.

MIA: We introduce minimal groups that do not differ in productivity. All subjects have the Type A
production function and are randomly allocated into two color groups (yellow or red). This color
allocation creates no economic difference for the two groups and only serves as a means of creating
distinct identities within a team, in line with the minimal group paradigm (Chen & Li, 2009), which
implies that the smallest group affiliation affects the in-group and out-group behavior. We conduct this
treatment in order to investigate whether potential in-group favoritism in HET arises from distributional
concerns due to the different production functions and resulting income levels between the two types,
or due to group affiliation.

MIB: This treatment is the same as MIA, but all subjects have the production function of Type B.
3.3. Sample and procedures

The experiment was programmed in z-tree (Fischbacher, 2007) and conducted at the EconLab of the
University of Innsbruck in November 2018 and March 2019. The subject pool consists of students from
various academic backgrounds who were recruited using HROOT (Bock et al., 2014). In total 444
students (60.6% female) participated in 20 sessions and earned 17.42€ on average for approximately
one hour of experiment. Before the experiment started, the instructions were read out loud and all
subjects had to answer a number of control questions to ensure that they adequately understood the game
rules and decisions.!! At the end of the experiment and before receiving their payment, all participants
completed a short questionnaire on socio-demographics.

The experiment consisted of 15 periods and the sum of payoffs from all periods was paid out
privately and in cash directly after the experiment. We paid out all periods of the game in order to ensure
that negative final payoffs were practically ruled out. A related consideration relates to negative wealth
stands at the end of a period, and especially early on during the game: in principle, it is possible that a
team member who (for any reason, including chance) receives a very large number of theft tokens has
a negative payoff in a period, reducing his or her accumulated wealth stand compared to the previous

11 Sample instructions for treatment HET are provided in Appendix A.1.



period. In order to preclude negative accumulated wealth stands in early periods, we endowed all team
members with an initial endowment of 200 ECU at the beginning of the game.*?

3.4.  Descriptive statistics

Table 2 reports the mean levels of committed and received theft (in number of tokens invested into
stealing), earnings from production and in total, exclusion ratio (the number of periods in which a subject
gets excluded divided by the total number of periods), and votes cast and received (in number of votes
between 0 and 3). The variables are disaggregated by treatment, by type, and — where appropriate — by
previously excluded and non-excluded subjects. We will regularly refer to this table throughout the
following sections.

Table 2: Summary statistics

Treatment HET BASE Homogeneous Minimal
Type A B A B HOA HOB MIA MIB
Tokens invested in Theft 2.86 4.20 4,76%**  6.62*** 1.86 3.48 1.66** 3.61

- Excluded Members 3,51 5.21 - - 3.35 4.93 2.66* 4.64

- Non-Excluded Members 2.54 3.63 - - 1.29* 2.88 1.37** 3.28
Received Theft 3.97 3.05 6.30***  508***  1.86*** 3.48 1.66*** 3.61

- Excluded Members 4.34 3.41 - - 3.10*** 4,74 2.58*** 4.33
-Non-Excluded Members 3.74 2.85 - - 1.37%**%  2.96%**  1.39*%**  340***

(Eiﬁré‘(':’g)”mm Production 151 35 6665 99.94*** 4920%* 13149 7197 134.74** 71.04

Total earnings (final in €) 17.60 14.16 16.90 16.06** 22.38***  13.15  23.92*** 1299

Exclusion ratio 24.72% 28.47% - - 22.25% 24.02% 18.52% 23.73%

Cast Votes 1.14 1.12 - - 0.99 1.00 0.77** 1.06

- From Non-Excluded i i - e

Members 0.98 0.88 0.71 0.78 0.58 0.84

- From Excluded Members

after Readmission 1.50 1.64 - - 1.81 1.54 1.53 1.61

Received Votes 1.07 1.19 - - 0.99 1.00 0.77* 1.06

- Non-Excluded Members 0.79 0.87 - - 0.71 0.74* 0.58** 0.82
- Excluded Members 1.77 1.79 - - 1.80 1.64 1.51* 1.66
Number observations 720 720 540 540 1020 1020 1080 1020

Notes: Table reports mean values and stars indicate the results of Mann-Whitney’s tests (henceforth MWU)
comparing each type in each treatment to the corresponding type in treatment HET (in bold). *, **, *** indicates
significance at the 10%, 5%, 1% level, respectively.. All results treat one average per team (over all periods) as
one independent observation.

12 In this respect, it is important to note that negative payoffs occurred in only 204 out of 6,660 subject-period
observations, or 3.05% of the time, while the accumulated wealth never turned negative for any team member in
any period.
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Figure 1 shows the mean levels of tokens invested in theft over all 15 periods for all treatments.
The prediction of 8 tokens invested into theft by Type B and 5 tokens by Type A are depicted via red
lines. In line with these predictions, Type A players steal on average less than Type B players in all
treatments (see the first row in Table 2; all comparisons between types are significant at the 5% level,
MWU tests). Similar to Ahn et al., (2016, 2018) actual theft is substantially lower than predicted,
although the difference is rather small in BASE, where the mean of tokens allocated to theft (5.69) is
relatively close to the mean prediction of 6.5 tokens for both types pooled.

Figure 1: Evolution of average tokens invested in theft over time by treatment
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4. Behavior in heterogeneous teams with exclusion
4.1.  Stealing behavior

Subjects in treatment HET invest 3.52 tokens into theft on average. In line with the incentives arising
from the different production functions, Type A subjects steal significantly less than Type B subjects
(2.86 vs. 4.20; p=0.003, Wilcoxon signed-rank test, henceforth WSR).2® Figure 2 shows the mean
number of tokens invested in theft, by type and targeted type. Type A players invest significantly more
tokens in order to steal from Type B than from Type A players (1.31 vs. 0.91 tokens, p=0.002, WSR).
The size of this bias is slightly stronger for players of Type B, who invest on average 2.05 tokens to
steal from Type A but only 1.03 tokens to steal from other Type B players (p<0.001, WSR).

3 Throughout the analysis, all non-parametric tests are based on conservative definitions of what constitutes an
independent observation. In between-subjects comparisons, we treat one average per team (over all periods) as
one independent observation. In paired comparisons entailing related samples, we treat the average behavior of all
subjects in a sample and over all periods within a team as one independent observation (e.g., comparing Type A
vs. Type B members, or comparing members who have just been re-admitted into the group vs. the rest).
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Figure 2: Stealing by Type in HET
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Our central question of interest with respect to stealing behavior in this setting is whether
exclusion can discourage theft. As indicated in the second and third row of Table 2, when comparing
subjects who spent the previous period in exclusion and re-enter the team against those who were not
excluded in the previous period in HET, we find that the former choose higher levels of theft on average.
This is true for Type A (3.51 vs. 2.54 tokens, p<0.001, MWU) and for Type B players (5.21 vs. 3.63
tokens, p<0.001, MWU). Clearly, however, these findings do not imply a causal impact of exclusion on
theft, since excluded subjects may be more prone to theft in the first place, meaning that exclusion cannot
be treated as exogenous with respect to theft. We control for this endogeneity using regression
techniques in order to estimate the true effect of exclusion on theft and examine in more detail the
various factors that drive stealing decisions in heterogeneous teams.

Table 3 presents multilevel regression models for HET with random effects on the subject and
team level, with the number of tokens invested into stealing as the dependent variable.** The explanatory
variables are defined as follows. The dummy TypeA takes value 1 if the subject was of Type A and 0
otherwise. Exclusion:., is also a dummy variable, indicating whether the subject was excluded two
periods before and re-admitted to the team in the current period or not. MeanTheft is the average of
tokens allocated to theft per active period. This variable thus measures a subject’s average stealing
behavior, up until the previous period (i-1). MeanTheft_Received is the average of theft suffered by a
subject over all periods when the subject was active in the team (i.e., not excluded), up until t-1. For
both averages, as well as for Exclusion.. we add the interactions with Type A subjects, allowing for

14 We use a multilevel model to allow for different sources of variation in the data. Thus, we account for the effect
of the specific team as well as for the individual subject. A Tobit regression (dependent variable left-censored at
0 and standard errors clustered at the team level) can replicate the main results, most importantly the significant
negative effect of Exclusion:.,. See Table Al in the Appendix.
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heterogeneous effects by type. Further controls include Period, Team size; defined as the number of

non-excluded subjects in the team in the respective period, and a Female dummy.

Table 3: Determinants of stealing in HET

(1) () ©) (4)
Dependent variable Theft Theft Theft;- Theft.,  Theft;- Theft:,
TypeA -0.255* -0.174 -0.192 -0.468
(0.145) (0.294) (0.182) (0.370)
Exclusion;., -0.386***  -0.356** -1.126*** -1.367***
(0.131) (0.179) (0.186) (0.260)
Exclusion:.; x TypeA -0.053 0.476
(0.248) (0.363)
MeanTheft 1.012%**  1,031*** 0.009 0.039
(0.035) (0.045) (0.045) (0.059)
MeanTheft x TypeA -0.058 -0.056
(0.071) (0.093)
MeanTheft_Received 0.097** 0.080 0.032 -0.023
(0.040) (0.063) (0.051) (0.087)
MeanTheft_Received x TypeA 0.036 0.087
(0.079) (0.108)
Period 0.068***  0.067*** 0.082*** 0.082***
(0.013) (0.013) (0.022) (0.022)
Team size; 0.437***  0.440*** 0.389*** 0.389***
(0.072) (0.072) (0.118) (0.119)
Female 0.130 0.141 -0.112 -0.106
(0.147) (0.146) (0.173) (0.174)
Constant 2.130***  2.180*** 1.530*** 1.397***
(0.318) (0.348) (0.499) (0.532)
Observations 999 999 802 802
Number of teams 24 24 24 24

Notes. Multilevel regressions, with subject and team random effects. Standard errors are clustered at team level.
Dependent variable in (1) and (2): Theft tokens invested by subject i in period t. Dependent variable in (3) and (4):
Theft tokens invested by subject i in period t, minus tokens invested by subject i in period t-2. Independent
variables described in text. *, **, *** indicates significance at the 10%, 5%, 1% level, respectively.

The first specification in Column 1 shows a regression on the explanatory variables TypeA,
Exclusion:.,, MeanTheft, MeanTheft_Received and the controls Period, Team size; and Female. The
negative coefficient of TypeA confirms our finding from the descriptive analysis that, on average, Type
A players steal less than Type B players. Our key variable of interest, Exclusion:.,, has a negative and
highly significant coefficient. This goes against the descriptive analysis presented above, the reason for
this reversal being that in the regressions we can control for past stealing behavior. Hence, we find that
the experience of exclusion significantly decreases individual theft. This indicates a disciplining effect
of exclusion on subjects who are re-admitted into their team and delivers an optimistic message
regarding the possibility of successful reintegration. MeanTheft and MeanTheft_Received are both
positive and significant. Thus, unsurprisingly, there is positive correlation over time in individual theft
decisions, while subjects who have experienced a lot of theft before steal significantly more. This
indicates the presence of retaliatory behavior. The control variables indicate that there is a positive time
trend in stealing and that theft increases with more active players in the team, while we find no gender

differences in stealing.
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In Column 2 we additionally interact Exclusion:.,, MeanTheft and MeanTheft_Received with the
Type A dummy to investigate whether the aforementioned effects vary by type. We find that the
disciplining effect of exclusion does not differ by type (given the insignificant interaction term
Exclusiont.). This effect is captured by Exclusion:., for Type B, and by the joint coefficient (Exclusion:.
»+EXxclusion.2 x TypeA) for Type A (p=0.025, F-Test). The significant positive effect of MeanTheft also
does not vary by type. MeanTheft_Received has no significant effect on the stealing decision for Type
B, but it does for Type A (p=0.021, F-test). The overall effect of being Type A loses its significance
(p=0.402, F-test).’®

There is still a possible endogeneity issue regarding the stealing decision: excluded members
are on average more prone to theft in the first place, hence the coefficient of the variable Exclusion:.,
may be biased. In this respect, we first note that such a positive relationship would lead to an upwards
bias of the coefficient, implying that the results shown in columns (1) and (2) may be underestimating
the true rehabilitation effect of exclusion. To investigate this possibility, we follow Solda and Villeval
(2020) and present in columns (3) and (4) of Table 3 additional regressions where the dependent variable
is the evolution of the stealing between a given period and two periods before. The coefficients of
Exclusion:., in columns (3) and (4) are again highly significant, and they are almost three times higher
than in the first two columns where we do not correct for possible endogeneity. Hence, the evidence on
the positive rehabilitation effect of exclusion appears conclusive. Type A is no longer significant in these
specifications. The variable controlling for past stealing behavior (MeanTheft) also loses significance,
which is hardly surprising since we now control for the propensity to steal by using an appropriate
dependent variable. The interaction terms with TypeA in Column 4 show that there is no significant
difference in the effects of our main explanatory variables between Type A and Type B players. Finally,
the positive time trend and the number of subjects in the team retain their significance.

As a robustness check and in order to see whether the effect of exclusion depends on how well
a given team is functioning, we also run regressions where we split the sample by the median theft level.
Median theft in HET lies at 3.5 tokens invested into stealing per team and per period. All teams with a
below median theft level are thus classified as low theft teams, all others as high theft teams. In the
Appendix (Table A2) we present the regressions on the evolution of theft (analogous to Table 3, column
3) separately for high and low theft teams. We find that being excluded significantly decreases stealing
level for both types, in low as well as in high theft teams. Taking all above findings above into account,
we formulate our main result regarding the effect of exclusion on stealing behavior.

Result 1: Exclusion has a disciplining effect on stealing behavior in heterogeneous teams:
subjects who are re-admitted into their team steal significantly less than they did before they were
excluded, regardless of their type.

Besides the effect of exclusion on the stealing decision from the perspective of the perpetrator
(i.e., on the number of tokens allocated by a given subject to theft), we are interested in how theft
suffered from the perspective of the ‘victim’, measured as the number of theft tokens that a given subject
receives, is affected by exclusion. This relates to our research question on how team members treat those
who return from exclusion. Table 2 suggests that subjects who have been excluded and return to their
team experience more theft than those subjects who were not excluded in the period before (4.34 vs.

15 As a robustness check, we have estimated the Table 3 regressions excluding the last period, since theft increases
sharply in the last period (see Figure 1). All results hold in direction and magnitude.
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3.74 for Type A and 3.41 vs.2.85 for Type B; both differences are not statistically significant according
to MUW tests). In the Table 4 regressions, the dependent variable is thus received theft, while the
explanatory variables are the same as in Table 3. The regression results reveal that, controlling for theft
committed and suffered by a given subject in the past, exclusion does not affect the level of current
received theft. This holds equally true for both types. It thus appears that, when we consider the stealing
dimension, previously excluded members who re-enter the team are not subject to additional punishment
and retaliatory behavior by the rest of the team.

Result 2: We find no retaliation in terms of increased theft against previously excluded members
who re-enter the team.

Table 4: Determinants of received theft in HET

D (2
VARIABLES Theft received Theft received
TypeA -0.201 -0.028
(0.193) (0.396)
Exclusiont., -0.092 -0.123
(0.172) (0.235)
Exclusion2 x TypeA 0.067
(0.326)
MeanTheft 0.040 0.080
(0.046) (0.060)
MeanTheft x TypeA 1.201*** 1.185%**
(0.053) (0.084)
MeanTheft_Received -0.095
(0.095)
MeanTheft_Received x TypeA 0.035
(0.105)
Period 0.075*** 0.075***
(0.017) (0.017)
Team size; 0.892*** 0.893***
(0.094) (0.094)
Female -0.095 -0.081
(0.196) (0.197)
Constant -4.281%** -4.397***
(0.418) (0.459)
Observations 999 999
Number of teams 24 24

Notes. Multilevel regressions, with subject and team random effects for HET treatment. Standard errors are
clustered at team level. Dependent variable: Received theft tokens by subject i in period t. Independent variables
described in text. *, **, *** indicates significance at the 10%, 5%, 1% level, respectively.
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4.2.  Voting behavior

We now turn to behavior and outcomes in the second stage of each period in treatment HET. In this
stage, subjects vote on whether they want to exclude each of the other team members for one period.
Accordingly, there are two possible variables to consider: the occurrence of exclusions measured by
means of a binary exclusion variable, and the number of votes cast. In the remainder of this section we
place our focus on votes cast, but for completeness we also report here the mean exclusion rate, which
IS 26.6%. Type B players are excluded slightly more frequently than Type A players (28.5% vs. 24.7%),
but this difference is not statistically significant (p=0.235, WSR).

Figure 3 shows the average of votes cast in favor of exclusion split by type and targeted type in
HET, defined as the share of potentially possible votes. Overall, the average of cast votes per active team
member does not differ significantly by type (0.45 for Type A vs. 0.46 for Type B; p=0.753, WSR).
However, taking into account the type of the targeted player, we find strong evidence of in-group
favoritism: Type A players vote more against Type B players (0.33vs. 0.53; p=0.006, WSR), while Type
B players vote more against Type A players (0.35 vs. 0.49; p=0.018, WSR).

Figure 3: Mean of votes by type and targeted type over periods in HET

Period

— Avotes against A A votes against B --- B votes against B —— B votes against A

Voting decisions are affected not only by a potential in-group bias, but also — and arguably more
strongly so — by the observed behavior of other team members over time. Therefore, a cleaner test for
the presence of an in-group bias can be made using the voting decisions in the initial stage before the
first period of the game, and hence before subjects have taken any allocation decisions. This initial
voting stage was implemented precisely for the purpose of allowing us to assess in-group bias in voting.
Figure A5 in the Appendix displays the average of votes cast by subject type and by targeted type in this
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first voting stage. We find no in-group bias in the decisions of Type A players (on average 0.31 votes
against Type A vs. 0.33 votes against Type B p=0.977, WSR), while for Type B players there appears
to be some bias against the other type; this, however, is not significant (0.27 votes against Type A vs.
0.17 votes against Type B, p=0.103, WSR).

Result 3: Taking the entire interaction into account, both types display in-group favoritism in
their voting decisions. However, there is no significant group bias in voting in the initial voting stage.

One final observation from Table 2 is that subjects in HET tend to cast more votes in the period
when they are re-admitted into the team after exclusion, compared to the rest of the sample (1.57 vs.
0.93 votes; p=0.004, WSR). This is true both for Type A and for Type B players (p<0.018 for both
comparisons). This hints towards retaliation in the voting dimension, as discussed also in Solda &
Villeval (2020). Nevertheless, an in-depth examination of the various motives behind voting decisions
requires taking into account several forces and dynamics over the course of interaction. For this purpose,
we present in Table 5 a series of multilevel regressions on the votes that a player gives (in the first two
columns) as well as on the votes a player receives (in the third and fourth column) in treatment HET.
The dependent variable is the share of votes received (or given), defined as the number of votes a player
receives (or gives) divided by the maximum number of votes possible in a given period in order to
account for the fact that the number of active members varies over time in a team. Again, the hierarchical
model includes random effects at the group and at the subject level in all specifications. The explanatory
variables are largely the same as in the theft regressions, albeit with some notable differences: we now
use committed and received theft in the current period and not the average over all previous active
periods, given that theft in the current period is expected to be the main driver of voting decisions and
this information is displayed on the screen where voting takes place. In addition, the number of members
active in the team is now omitted (since it is part of the dependent variable).

The most important observation from the first two columns is the positive and significant
coefficient for Exclusion..,, which means that excluded subjects who return to the team give significantly
more votes than non-excluded subjects. This confirms the findings in the descriptive analysis. However,
an important observation is that this effect is driven by Type B members only: the significant interaction
term Exclusion:, x TypeA in the second column shows that Type A players react differently to exclusion,
and their reaction is close to zero and not significant (joint coefficient Exclusion:.+ Exclusion., X TypeA
=0.018, p=0.592, F-test).

In terms of further predictors of votes cast, we find that Type A players do not cast significantly
more or fewer votes than Type B players. Higher theft in the current period slightly increases the number
of votes, which means that those individuals who steal more are on average also more likely to vote to
exclude others — a pattern reminiscent of the well-documented phenomenon of antisocial punishment in
social dilemmas (see, e.g., Cinyabuguma et al., 2006; Hermann et al., 2008; Nikiforakis, 2008). Being
a victim of much theft also increases a subject’s votes to exclude others, in line with a retaliation story
but also with an effort of victims to protect themselves from theft in the next period by excluding thieves
from the team. The significant interaction terms in the second column show that the two types react
differently to committed and suffered theft. First, Type A players’ votes are not significantly influenced
by their committed theft (joint coefficient Theft + Theft x TypeA =-0.007, p=0.908, F-test). Second, the
increase in voting after suffering a lot of theft is driven by both types, but it is significantly stronger for
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Type A. As arobustness check, in the Appendix (Table A4) we also present regressions with the average
of committed and suffered theft as right-hand side variables instead of the theft levels in the current
period. The main results (notably the effect of exclusion on voting) still hold. Hence, while Result 2
reports no retaliation of excluded subjects in the stealing dimension, we do find evidence of retaliatory
voting.

Result 4: Low productivity (Type B) players retaliate by voting more after returning from
exclusion. In addition, both types cast more votes after experiencing a lot of theft.

Table 5: Determinants of voting in HET

1) ) (©) (4)
VARIABLES Votes Cast Votes Cast Votes Received Votes Received
TypeA -0.006 0.024 0.053*** 0.057
(0.041) (0.060) (0.020) (0.037)
Exclusion., 0.079***  (0.136*** -0.035 -0.044
(0.024) (0.033) (0.022) (0.030)
Exclusion.o x TypeA -0.118** 0.017
(0.047) (0.041)
Theft 0.009* 0.016** 0.043*** 0.044***
(0.005) (0.006) (0.004) (0.005)
Theft x TypeA -0.017* -0.001
(0.010) (0.007)
Theft_Received 0.025***  0.013** 0.002 0.000
(0.004) (0.006) (0.003) (0.005)
Theft_Received x TypeA 0.021*** 0.003
(0.008) (0.006)
Cumulative_Exclusions 0.122*** 0.127***
(0.008) (0.010)
Cumulative_Exclusions x TypeA -0.010
(0.012)
Period -0.003 -0.003 0.030*** 0.030***
(0.002) (0.002) (0.003) (0.003)
Female -0.088* -0.085* 0.032 0.033
(0.046) (0.046) (0.022) (0.022)
Constant 0.384***  (.370*** 0.266*** 0.263***
(0.053) (0.057) (0.035) (0.038)
Observations 964 964 964 964
Number of teams 24 24 24 24

Notes. Multilevel regressions, with subject and team random effects. Standard errors are clustered at team level.
Dependent variable in (1) and (2): Votes cast by subject i in period t defined as the share of all potentially possible
votes according to the number of active player in the team. Dependent variable in (3) and (4): Share of potentially
possible votes received by subject i in period t. Independent variables described in text. *, ** *** indicates
significance at the 10%, 5%, 1% level, respectively.
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The third and fourth column of Table 5 examine the determinants of voting from the perspective
of votes received, in order to illustrate the characteristics of those team members who are more likely to
be excluded. In addition to theft, these specifications also include the cumulative sum of exclusions until
the current period, Cumulative_Exclusions. This variable indicates how often a given subject has been
excluded before. The key thing to note here is that the coefficient of Exclusion: is insignificant, while
the coefficient of Cumulative_Exclusions is positive and highly significant. This means that subjects
who have been excluded more often in the past receive more votes in the current period (and hence are
more likely to be excluded again), controlling for their current theft. We interpret this result as a stigma
associated with past exclusion.'® This is quite worrying, since it implies that the team itself poses
obstacles to a successful reintegration of formerly excluded members, potentially creating a vicious
circle of exclusions and retaliation. This effect does not significantly vary by type, as seen by the
insignificant interaction of Exclusion:, with TypeA in column (4).1” We further find that subjects who
stole more in the current period receive significantly more votes regardless of their type and also that,
contrary to the static prediction from 3.3., players of Type A are more likely to receive exclusion votes,
ceteris paribus.

Result 5: Subjects of both types with a higher cumulative number of past exclusions are more
likely to be excluded in the present period, ceteris paribus.

5. Additional treatments: Baseline, homogeneous teams and minimal
groups

5.1. Treatment BASE: The role of introducing exclusion

We have already presented a thorough econometric analysis on the question of how experienced
exclusion impacts theft, using data from heterogeneous teams. In addition to this, the baseline treatment
without exclusion opportunities (BASE) allows us to assess how the possibility of exclusion affects theft,
i.e., how overall theft levels change when moving from an environment where exclusion is impossible
to one where it is part of the game. We find that, on average, subjects invest significantly more tokens
into theft in treatment BASE than in treatment HET (3.53 tokens in HET vs. 5.69 in BASE; p<0.001,
MWU). As shown in Table 2, this result holds for both types of subjects.'® This supports findings from
other studies that the threat of punishment reduces anti-social behavior.

We also briefly report how the two treatments compare in terms of efficiency. Efficiency in our
experiment is measured in terms of earnings of all team members. In this respect, Table 2 shows that
the average earnings for Type A players increase slightly when exclusion is possible, from 16.90€ to
17.60€, although the difference between BASE and HET is not significant. On the contrary, the payoffs
for Type B decrease significantly from 16.06€ in BASE to 14.16€ in HET. Thus, the possibility of
exclusion harms only Type B players. Overall, we confirm the finding from Solda and Villeval (2020)

16 This is made possible by the fact that subjects can be identified by means of their fixed player numbers within

a team.

7 This finding is robust to replacing the current theft variables with average committed and received theft. The

regressions are shown in the Appendix (columns 3 and 4 in Table A4).

18 The magnitude of this effect is slightly higher for Type A (1.90 tokens) than for Type B members (2.42 tokens).

However, a linear regression (available upon request) reveals that the difference-in-differences is not significant.
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that exclusion does not systematically harm efficiency, since total earnings are very comparable between
the two treatments (15.88 in HET vs. 16.48 in BASE, p=0.357, MWU).

The next issue where the baseline treatment is informative relates to group favoritism across
types. For this purpose, we disaggregate theft by targeted type. Figure 4 shows stealing decisions for
treatment BASE over all periods, split by type and by targeted type. We see that Type A players steal
slightly (but not significantly) more from Type B than from other Type A players (1.62 vs. 1.52 tokens;
p=0.965, WSR). For Type B players we find a significant difference between the targeted groups, as
they steal more from Type A than from other Type B players (2.39 vs. 1.84 tokens invested; p=0.012,
WSR).

Figure 4: Stealing by Type in BASE
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This documented gap over the entire course of the game in theft may be driven by a pure in-
group bias, by experiences and dynamics within a team over time, or by a combination of the two.
Considering decisions only in the first period of the game in BASE allows us to establish whether there
is in-group favoritism in stealing, or if team dynamics that evolve over time account for the differences
described above. Figure A4 in the Appendix shows theft from both types and by targeted type in the
first period in BASE. For Type A, we find that theft against other Type A players is slightly higher than
theft against Type B players on average, although the difference is not significant (1.64 vs. 1.26,
p=0.146, WSR). For Type B players we find clear evidence of discrimination against Type A (2.25 vs.
1.42, p=0.020, WSR).

One final question related to in-group bias is whether it arises from group identity per se, or
whether it is specific to the distinction between an advantaged (high-productivity) and a disadvantaged
(low-productivity) type. Our two treatments with minimal groups (MIA and MIB) allow us to address
this question. We do so in section 5.3
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5.2. Treatments HOA and HOB: Behavior in homogeneous teams

One interesting question is whether and how heterogeneity per se affects stealing decisions. To this end,
we compare treatment HET against the two treatments with exclusion but without heterogeneity (HOA
and HOB), noting that the monetary incentives for each subject type to invest tokens into theft are
identical in the heterogeneous and in the respective homogeneous treatment (5 tokens for Type A and 8
tokens for Type B). Type A players steal more in HET (2.86 tokens) than in the homogeneous treatment
HOA (1.86 tokens). Similarly, Type B players steal more in HET (4.20 tokens) than in HOB (3.48
tokens). However, in both cases, the treatment differences are not statistically significant (p=0.107 for
Type A and p=0.137 for Type B, MWU). This suggests that team heterogeneity —along the productivity
dimension, as implemented in our experiment — does not increase theft in the team.®

We can also use the data from the two homogeneous treatments to assess whether the
disciplining effect of exclusion on theft, documented in Result 1, carries over to settings with
homogeneous teams. In the Appendix (Table A3) we present versions of the Table 3 regressions in
teams with the possibility to exclude others and members that are either all of Type A (column 1) or
Type B (column 2). In line with the findings presented in section 4.1, the coefficient on Exclusion:.; is
negative, very sizeable and highly significant for both specifications.

In terms of exclusion, we report that mean exclusion rates for both types pooled are somewhat
higher in HET (26.6%) than in the homogeneous treatments HOA (22.3%) and HOB (24.0%). However,
none of these comparisons are statistically significant (p>0.39, y? tests). Hence, from an aggregate
perspective, heterogeneous teams are not associated with more (or less) exclusion compared to
homogeneous ones. Another thing that does not vary between the heterogeneous and homogeneous
setting is the retaliatory behavior by recently excluded subjects that we documented in section 4.2.
(Result 4). This kind of behavior is visible in both homogeneous treatments, with re-admitted subjects
casting more votes than non-excluded subjects do on average (1.81 vs. 0.71 votes in HOA and 1.54 vs.
0.78 in HOB; p<0.002 for both comparisons, WSR). Hence, retaliation does not hinge on heterogeneity
in the team, but rather on the actual event of experiencing exclusion.

5.3. Treatments MIA and MIB: Bias in minimal groups

As already explained in section 3.2., the motivation for running the minimal group treatments has been
to gain a better understanding of what drives potential in-group bias. Results 2 and 3 show that there is
in-group bias in stealing — and to a lesser extent voting — decisions. This bias could be driven by
distributional preferences and the fact that the two types have different productivities, such that Types
A are advantaged and have substantially higher earnings on average (see Table 2). The perception of
unfairness can be particularly strong given the random assignment of subjects to types. Alternatively,
group bias could be the product of a pure preference for members of the in-group, regardless of income
differences. The minimal group treatments can help us to say something on the relative weight of the

19 In regards to these comparisons, it must be kept in mind that the behavior of a particular type may differ between
the heterogeneous and homogeneous treatments due to several reasons, related to team dynamics and experiences
over the course of the game as well as to the different average productivity and income levels (which are highest
in HOA, lowest in HOB and intermediate in HET).
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two mechanisms and establish a true in-group bias, since productivities here are held constant and either
high (in MIA) or low (in MIB), while different group identities are still established. In these treatments,
differences in theft across targeted group will hint to a true bias and cannot have a distributional or
fairness background.

Comparing the average levels of in-group and out-group theft in the two minimal group
treatments, we find that in both there is a difference between stealing from the in-group and from the
out-group. In MIA the average of tokens invested into theft is 0.59 tokens targeted at the in-group and
0.75 tokens targeted at the out-group. This difference, however, is not significant (p=0.139, WSR). A
significant group bias can be found in the Type B minimal groups (treatment MIB), with significantly
less stealing from the in-group than from the out-group (1.21 tokens vs. 1.6 tokens, p=0.050, WSR).
Comparing this to the bias of Type B players in HET (who invest 2.05 tokens into theft from Type A
and 1.03 tokens into theft from Type B), we see that the size of this bias is much smaller in MIB than in
HET in absolute terms (0.39 versus 1.02 tokens) and in relative terms (increase of 32% versus 99%).
This result indicates that fairness concerns appear to be a major force behind the stealing decision for
type B players. The group affiliation introduced via different colors is enough to generate salient group
identities and a bias against the out-group, but the size of this bias is about one third compared to the
treatment where heterogeneity is implemented along the productivity dimension.

Turning to voting decisions, subjects in MIA cast 0.28 votes against in-group members and 0.32
votes against out-group members on average. This difference is not significant (p=0.117, WSR). In MIB,
average votes against in-group members are significantly lower than against out-group members (0.37
vs. 0.41 votes, p=0.047, WSR). Hence, we establish that subjects in MIB vote more to exclude team
members of the different color, even though there is no difference between the two in terms of
productivity or income. We note, however, that the size of this bias in MIB (0.04 votes, or an increase
of 11%) is much smaller than the bias of Type B players in HET who cast 0.35 votes against their own
type and 0.49 votes against Type A players on average (0.14 votes more, or an increase of 40%).

6. Concluding remarks

Ostracism, or exclusion, is often observed in various fields of social and economic life as a particularly
strong form of punishment. It has been suggested in the literature that this phenomenon can have
desirable effects, by promoting the adherence to social norms and reducing free-riding. At the same
time, however, one must not oversee the possibility that a ‘dark side’ of exclusion also exists, if for
instance this severe form of punishment erodes social capital, provokes retaliatory behavior, or
systematically disadvantages certain groups of individuals. The aim of this paper has been to offer a
comprehensive analysis of these effects, in order to highlight the potential benefits and perils of
exclusion. In particular, we have examined endogenous exclusion (i.e., exclusion implemented by
majority vote within a team) in a controlled lab experiment where subjects face a social dilemma in
terms of a choice between stealing and producing. Additionally, we have introduced inequalities in
productivity within teams, in order to investigate how exclusion and reintegration work in an
environment that qualitatively imitates real-world economic differences between members of a social

group.
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Our results show that exclusion has a positive effect on pro-social behavior, by reducing the
total amount of theft and leading excluded subjects to steal significantly less after they are re-admitted
into their team. However, there are also drawbacks. On the one hand, we find that excluded subjects
retaliate against the rest of the team by casting more exclusion votes when they are re-admitted into the
team. On the other hand, subjects that have been excluded more frequently in the past are more likely
to be sent away from their team again, even after controlling for their theft decisions. This suggests that
a successful integration may be particularly problematic for individuals who have been stigmatized by
exclusion. In terms of heterogeneity in the teams, we find that economic inequality (in terms of
production possibilities) generally increases theft, and that subjects are more likely to steal from and
vote against subjects who belong to their out-group. This group bias is not purely driven exclusively by
distributional concerns, since we find a similar pattern in stealing and voting in the minimal group
treatments.

While we are aware of the inherent limitations in generalizing findings from the economic
laboratory, we believe that our result can contribute to the policy debate regarding the effectiveness of
correctional systems in promoting rehabilitation and reintegration of inmates into social and economic
life. We have shown that, in a controlled lab environment, members who are excluded from a team are
less likely to engage in anti-social behavior (operationalized and framed as theft in our experiment)
when they return to the team. This is an encouraging result, which points towards a positive correctional
effect of exclusion. On the other hand, however, there is evidence in our experiment that exclusion can
backfire. We find that returning team members retaliate by making efforts to exclude other team
members in the future. What is even more worrying is that returning members seem to carry a stigma
with them, in the form of a higher likelihood of being excluded again and again, even after controlling
for their activity and decisions during the team interaction. Obviously, the benefits and perils of
excluding individuals from a team must be weighed against each other. Doing so is not a goal of this
study, since in an experiment this weighing would depend on the chosen parameterization. Our goal has
been to assess and highlight the various mechanisms that can create positive and negative effects of
exclusion on individual and team outcomes.
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Appendix

A.l. Additional figures

Periode

Figure Al: Screen production/ stealing decision

You can invest your ECU in production according to the preduction function below or you can use your ECU to steal from the other group members.

Every ECU invested in stealing takes 15 ECUs from this player.

2

ECU invested ECU Produced for Type A ECU invested ECU Produced for Type B
g 24 1 18
2 46 2 34
3 66 3 48
4 84 4 0
5 100 5 70
6 114 6 78
7 126 7 84
8 136 8 88
a 144 9 90
10 150 10 a0

ﬁgﬁ:g:n last

1 A Yes

2 B No You are Player Number 2

2 B - Youare Type B

4 A No

How many ECU do you want e invest in production? l:l

Player 1 has been excluded

Player 3 has been excluded

How many ECU d you want to steal from player 42 l:l

Verbleibende Zeit [sec].
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Figure A2: Information table and voting decision

2 von 2

Verbleibende Zeit [seck

53

Player ID

The results from the last round:
Type Production in this round Gains from theft in this round Losses from theft in this round
A 66 105 0
A 0 0 0
B 0 105 45
B 0 105 15

You can vote o exclude Players from your group for the next period.
Ifatleasttwo group members vote to exclude a Player, this one is notable to invest ECU in the next round.
Further, this Player cannot steal from someone, but nabody can steal from his wealth,

If your vote leads ta exclusion of a member you pay one ECU exclusion cost

Do you wantto exclude Player 12 Yes Do you wantto exclude Player2? Yes Do you want to exclude Player3? ¢ Ves
 No  No © No
1 wvon 2 Verbleibende Zeit [sec]: 87
You can vote to exclude Players from your group forthe next period.
If at leasttwo group members vote to exclude a Player, this one is not able to invest ECU in the next round.
Further, this Player cannot steal from someone, but nobody can steal from his wealth
IFyour vote leads to exclusion of a member you pay one ECU of exclusion cost
ECU invested ECU Produced for Type A ECU invested ECU Produced for Type B
Do you wantto exclude Player 17 This playeristype A ¢ Yes
1 2 1 18  No
2 46 2 34
3 66 3 48
4 84 4 60
5 100 5 70
6 114 6 7
7 126 7 84
8 136 8 88
e L g g0 Do you wantto exclude Player 37 This playeristype B Yes
 No
10 150 10 90
Player Type
Do youwantto exclude Player 47 This playeris pe B Yes
d e £ No
g 3 You are Player Number 2
You are Type B
3 )
4 A
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Figure A4: First period stealing (in tokens) in BASE
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- A steals from B - A steals from A - B steals from A |:| B steals from B
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Figure A5: First period voting in HET

-A votes against B -A votes against A -B votes against A I:]B votes against B
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A.2. Additional tables

Table Al: Determinants of stealing in HET, Tobit regressions

1) ) ®3) (4)
VARIABLES Theft Theft Theft;- Theft.,  Theft;- Theft.,
TypeA -0.366**  1.142*** -0.841** 4.367***
(0.181) (0.412) (0.366) (0.950)
Exclusion;., -0.504***  -0.463** 1.577*** -1.815**
(0.186) (0.227) (0.566) (0.704)
Exclusiont., x TypeA -0.097 0.352
(0.275) (0.841)
MeanTheft 1.217***  1.162*** 0.217 0.114
(0.086) (0.091) (0.174) (0.195)
MeanTheft x TypeA 0.178 0.466**
(0.115) (0.227)
MeanTheft_Received 0.172%** 0.126 0.327** -0.095
(0.061) (0.122) (0.148) (0.229)
MeanTheft_Received x TypeA 0.059 0.578***
(0.139) (0.222)
Period 0.0732***  0.074*** 0.087 0.089
(0.018) (0.018) (0.058) (0.057)
Team size 0.711***  0.708*** 0.391 0.373
(0.160) (0.163) (0.332) (0.339)
Female 0.125 0.0973 -0.431 -0.442
(0.258) (0.269) (0.335) (0.332)
Constant -4.462*%**  4,083*** 5.336*** 3.493***
(0.572) (0.556) (1.281) (1.288)
Observations 999 999 802 802
Number of teams 24 24 24 24

Notes. Tobit regressions, left-censored at 0. Standard errors are clustered at team level. Dependent variable in (1)
and (2): Theft tokens invested by subject i in period t. Dependent variable in (3) and (4): Theft tokens invested by
subject i in period t, minus tokens invested by subject i in period t-2. Independent variables described in text. *,
** *** indicates significance at the 10%, 5%, 1% level, respectively.
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Table A2: Evolution of stealing, split by high and low theft teams

1) )
VARIABLES Theft;- Theft.. Theft;- Theft:.,
(Below median theft)  (Above median theft)

TypeA -0.167 -0.152
(0.250) (0.264)
Exclusion., -1.577%** -0.893***
(0.305) (0.256)
MeanTheft 0.136* -0.044
(0.079) (0.066)
MeanTheft_Received 0.049 0.017
(0.088) (0.078)
Period 0.141*** 0.035
(0.030) (0.031)
Team size; 0.201 0.584***
(0.154) (0.184)
Female -0.178 -0.058
(0.228) (0.272)
Constant -1.521** -1.631**
(0.666) (0.831)
Observations 399 403
Number of teams 12 12

Notes. Multilevel regressions, with subject and team random effects. Standard errors are clustered at team level.
Dependent variable in (1): Theft tokens invested by subject i in period t, minus tokens invested by subject i in
period t-2 for low theft teams. Dependent variable in (2): Theft tokens invested by subject i in period t, minus
tokens invested by subject i in period t-2 for high theft teams. Independent variables described in text, *, **, ***
indicates significance at the 10%, 5%, 1% level, respectively.
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Table A3: Evolution of stealing in HOA and HOB

1 2)
VARIABLES Theft;- Theft., Theft;- Theft.,
Exclusion., -1.368*** -1.250***
(0.183) (0.229)
MeanTheft 0.005 0.009
(0.010) (0.014)
MeanTheft_Received 0.017 -0.005
(0.010) (0.014)
Period 0.061*** 0.151***
(0.020) (0.030)
Team size; 0.485*** 0.380**
(0.127) (0.151)
Female 0.013 -0.022
(0.162) (0.200)
Constant -2.272%** -2.152%**
(0.504) (0.588)
Observations 634 604
Number of teams 17 17

Notes. Multilevel regressions, with subject and team random effects. Standard errors are clustered at team level.
Dependent variable in (1): Theft tokens invested by subject i in period t, minus tokens invested by subject i in
period t-2 for HOA treatment. Dependent variable in (2): Theft tokens invested by subject i in period t, minus
tokens invested by subject i in period t-2 for HOB treatment. Independent variables described in text. *, **, ***
indicates significance at the 10%, 5%, 1% level, respectively.
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Table A4: Determinants of voting in HET

1) ) ®) (4)
VARIABLES Votes Given Votes Given Votes Received Votes Received
TypeA -0.013 0.089 0.024 0.047
(0.044) (0.086) (0.021) (0.046)
Exclusiont., 0.087*** 0.141*** -0.030 -0.038
(0.025) (0.035) (0.023) (0.032)
Exclusiont. x TypeA -0.111** 0.014
(0.050) (0.044)
MeanTheft 0.005 0.010 0.020*** 0.017**
(0.009) (0.012) (0.005) (0.007)
MeanTheft x TypeA -0.016 0.007
(0.019) (0.011)
MeanTheft_Received 0.026** 0.028* -0.004 -0.000
(0.010) (0.016) (0.006) (0.010)
MeanTheft_Received x TypeA -0.002 -0.007
(0.020) (0.012)
Cumulative_Exclusions 0.135*** 0.142***
(0.008) (0.010)
Cumulative_Exclusions x TypeA -0.014
(0.012)
Period 0.000 0.000 -0.030*** -0.030***
(0.002) (0.002) (0.003) (0.003)
Female 0.091** -0.086* 0.029 0.028
(0.04) (0.046) (0.022) (0.022)
Constant 0.382*** 0.331*** 0.362*** 0.351***
(0.064) (0.074) (0.037) (0.043)
Observations 964 964 964 964
Number of teams 24 24 24 24

Notes. Multilevel regressions, with subject and team random effects. Standard errors are clustered at team level.
Dependent variable in (1) and (2): VVotes cast by subject i in period t defined as the proportional share of all possible
votes according to the number of active player in the team. Dependent variable in (3) and (4): Proportional number
of possible votes received by subject i in period t. Independent variables described in text. *, **, *** indicates

significance at the 10%, 5%, 1% level, respectively.
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A.3 Predictions regarding voting

In order to predict whether a member would vote to exclude another member, we need to compare two
things: his or her benefit from excluding the other member, and his or her cost from doing so. These
costs and benefits always refer to the following period, in which possible exclusions are carried out
(remember that the length of exclusion in the experiment is exactly one period). We abstract from
learning effects over time and present calculations based on only the period when voting place and the
period that follows. All calculations are based on risk neutrality and on the assumption that all agents
are selfish and have no motivation other than maximizing their own payoffs. Hence, we do not consider
in-group favoritism, retaliatory or reciprocal considerations, or other related behavioral motivations.
This means that subjects will randomly allocate their theft tokens among the members that are currently
in the group. Similarly, subjects’ votes depend on expectations about theft by other members. We further
assume that stealing decisions follow the predictions described in section 3.1 (Type A subjects invest 5
tokens and Type B subjects invest 8 tokens into theft).

A.1l. Predictions for the heterogeneous treatment (HET)

The calculations are based on a cost-benefit analysis from the perspective of a given team member i who
must decide whether to vote to exclude another team member (or members). The benefit to member i
from excluding another member (or members) refers to the fact that the excluded member(s) cannot
steal in the period that follows the exclusion decision. This leads to a reduction in expected theft targeted
at member i. The size of this benefit depends on the other member’s type and on how many members
there are in the team. The cost to member i from excluding another member (or members) refers to the
fact that theft by the remaining team members is more likely to be targeted at i. This leads to an increase
in expected theft targeted at i. The size of this cost depends on i’s type, on the other member’s type and
on how many members there are in the team. Hence, i’s decision on whether to vote against each other
member in the team will depend on the net benefit, which is the increase or decrease in expected theft
targeted at i as a result of excluding another member (or members).2’ We begin by calculating the net
benefit from voting to exclude one team member, and later also consider voting to exclude more than
one member.

(1) Decision of a Type B member.

We first consider the case where member i is of Type B and decides whether to vote against the other
Type B member. For this, we compare the expected theft targeted at member i under strategies “B
excludes B” and “B excludes no one”.?! Under “B excludes B”, the expected theft against i in the next
period is (5+5)/2, while under “B excludes no one” it is (5+5+8)/3. Hence, the net increase in theft is:

20 Note that the voting cost of 1 ECU in case of a successful exclusion must be subtracted from this net benefit,
but we omit it from the following calculations in the sake of simplicity because it is never decisive.
2L Al strategies in this section refer to the case of member i voting to exclude another member (or members), and
this other member being indeed excluded. We call these strategies “B excludes B”, “B excludes A” etc. for
succinctness.

34



AL _ (total theft tokens if 1B is exluded total theft tokens if no oneis exluded)
08 = number of subjects — 1 number of subjects
10 18
* stolen amount per token = (7 - ?) *15=—-15

The resulting ALoss; = —15 indicates that the expected loss to theft for member i is lower under
strategy “B excludes B” than under “B excludes no one”. Intuitively, this is because the decrease in total
theft (from 18 to 10) outweighs the increase in the likelihood of theft being targeted at member i (from
1/3 to 1/2). Therefore, Type B members have an interest in excluding each other.

We next consider the case where member i is of Type B and decides whether to vote against one
Type A member. Using the same procedure as above, we compare the expected theft targeted at member
i under strategies “B excludes 1A” (i.e., B excludes one Type A member) and “B excludes no one”. The
net increase in theft targeted at i is given by:

AL _ (total theft tokens if 1A is exluded total theft tokens if no oneis exluded)
0551 = number of subjects — 1 number of subjects
13 18
* stolen amount per token = (7 — ?) *15=7.5

The resulting ALoss; = 7.5 indicates that the expected theft targeted at a member i of Type B
is higher if i successfully excludes one member of Type A, than if no Type A is excluded. Therefore,
Type B members have no interest in excluding a Type A member.

(1) Decision of a Type A member.

We first consider the case where member i is of Type A and decides whether to vote against one Type
B member. We compare the expected theft targeted at member i under strategies “A excludes 1B” (i.e.,

A excludes one Type B member) and “A excludes no one”. The net increase in theft targeted at i is given

by:

AL _ (total theft tokens if 1B is exluded total theft tokens if no oneis exluded)
0551 = number of subjects — 1 number of subjects
13 21
* stolen amount per token = (7 - ?) x15=-75

Since ALoss; is negative, we conclude that Type A members have an interest in excluding a
Type B member.

Next, we consider the case where member i is of Type A and decides whether to vote against
the other Type A member. Using the same procedure as above, we compare the expected theft targeted
at member i under strategies “A excludes A” and “A excludes no one”. The net increase in theft targeted
at i is given by:

" _ (total theft tokens if 1A is exluded total theft tokens if no one is exluded)
0551 = number of subjects — 1 number of subjects
16 21
* stolen amount per token = (7 — ?) *15=15ECU
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Since ALoss; is positive, we conclude that Type A members have no interest in excluding each
other.

(111 Excluding more than one member.

The above analysis examines cases in which each player excludes only one other player. However, other
strategies are possible. We calculate below the net increase in expected theft for each of these strategies,
always compared to the strategy of not excluding any member.

Type B players:

- Strategy “Exclude 1B+1A” player: The net increase in expected theft targeted at i is (5 — ?) *

15 = —15 (because there is only one A player left, who will steal 5 ECU in the next period).

- Strategy “Exclude 1B+2A” players: In this case, the only member left in the team is member i
and no theft takes place. Hence, instead of the equilibrium payoff of 64 (see footnote 9), i
receives a payoff of 90 from investing everything into production. This is the best possible
scenario from i’s perspective, since the social dilemma does not exist.

- Strategy “Exclude 2A” players: The net increase in expected theft targeted at i is (8 — 1?8) *
15 = 30 (because there is only one B player left, who will steal 8 ECU in the next period).
We can now compare the six possible strategies of a Type B player discussed so far, in terms of

associated payoffs: Exclude (2B+1A) > Exclude (1B+1A) = Exclude (1B) > Exclude no one >
Exclude (1A) > Exclude (2A).

Type A players:

- Strategy “Exclude 1B+1A” players: The net increase in expected theft targeted at i is (8 — %) *

15 = 30 (because there is only one A player left, who will steal 5 ECU in the next period).

- Strategy “Exclude 1A+2B” players: In this case, the only member left in the team is member i
and no theft takes place. Hence, instead of the equilibrium payoff of 70 (see footnote 9), i
receives a payoff of 150 from investing everything into production. This is the best possible
scenario from i’s perspective.

- Strategy “Exclude 2B” players: The net increase in expected theft targeted at i is(5 - %) *
15 = —15 (because there is only one B player left, who will steal 8 ECU in the next period).
We can now compare the six possible strategies of a Type A player discussed so far, in terms of

associated payoffs: Exclude (2B+1A) > Exclude (2B) > Exclude (1B) > Exclude no one > Exclude
(1A) = Exclude (1A+1B)

The above calculations reveal that excluding all players yields the highest benefit for any
individual player, but this strategy cannot be part of a pure strategy equilibrium since it leads to everyone
being excluded (and paying the voting cost without gaining anything). The second highest net benefit,
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both to Type A and to Type B players, comes from voting to exclude both type B players. Type B players
thus anticipate that they will be excluded and do not vote, in order to save the voting costs.

We summarize our equilibrium predictions for voting as follows. All members (regardless of
their type) have an interest in excluding low productivity (Type B) members but not in excluding high
productivity (Type A) members. However, the net benefits calculated above apply only to team members
who will be in the team in the following period and hence will have a stake in the game. If a member
expects to be excluded, then she has nothing to gain by excluding another member and she has no reason
to pay the voting cost. Hence, we can expect the following voting behavior in the pure strategy
equilibrium:

(1) Type B members do not cast any vote. If they did (for instance, by voting against each other), they
would have to pay the cost of 1 ECU, but they would not realize net benefit calculated since in the
following period they will be excluded. This assumes that they correctly anticipate the strategy of Type
A members described in (2).

(2) Correctly anticipating the fact that Type B members do not cast any vote, both Type A members
vote to exclude the two Type B members since this increases their payoff (by reducing expected theft).
Both Type A members are pivotal in this case and must cast two votes each.

(3) In addition to excluding the two Type B members, each Type A member has an interest in excluding
the other member of the same type as well, since in that case they would be alone in the group and invest
everything into production. However, given (1), no majority will be reached in which a Type A member
is excluded. Hence, there is no reason for Type A members to vote against each other and they are both
indifferent in this respect.

Strategies (1) and (2) represent mutual best responses and form a pure strategy Nash
equilibrium.

A.2. Predictions for the homogeneous treatments (HOA and HOB)

Replicating the above calculations for teams consisting of four Type A or four Type B members, it is
straightforward to show that the net benefit to member i from excluding any member j is zero, regardless
of the actual number of members in the team. This is due to the fact that now all members are the same,
and what i loses from theft in expectation she also gains from theft in expectation, from any other
member j. In this case, the indifference is broken through the introduction of the small voting cost, hence
our prediction here is that no votes are cast to exclude other members in any of the two homogeneous
treatments.
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Online Appendix (for online publication only)

Instructions for treatment HET (translated from German):

Dear participants,
Welcome to this experiment and thank you for your participation.

Please read the instructions carefully. Your payment depends on the decisions you make, as well as the
decisions of the other participants. If you have any questions during the experiment, please raise your
hand. Your question will be answered privately. After the experiment, you will be paid privately and in
cash. All experimental payoffs are calculated in Experimental Currency Units (ECU), and will be
converted into cash at the exchange rate of 80 ECU = 1€.

After your departure from the lab, your decision data and any subsequent analysis will be anonymously
stored.

Please do not talk to the other participants from now on and do not use any other aid than those provided
in this experiment.

Instructions

This experiment consists of 15 rounds. You will be randomly allocated in a group of four subjects and
you will remain in the same group in all rounds. You will be randomly assigned for the whole experiment
one of two types: either Type A or Type B.

In each round you get an endowment of 10 ECU. All 10 ECU must be allocated, either to production or
to stealing from other group members. Your earnings will depend on how much you produce, how much
you steal, and how much other group members steal from you, as we describe in detail below.

Production:

The production functions for Type A and Type B are given in the table below and will not change over
the game.

For example, Type A group members receive 24 ECU for the first token invested in production, 22
additional ECU for the second token, 20 ECU for the third token, and so on, up to 6 ECU for the last
invested token.

Type B group members receive 18 ECU for the first token invested in production, 16 additional ECU
for the second token, 14 ECU for the third token, and so on, up to 0 ECU for the last token.
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Total ECU produced Total ECU produced

Tokens

invested Type A Type B
1 24 18
2 46 34
3 66 48
4 84 60
5 100 70
6 114 78
7 126 84
8 136 88
9 144 90
10 150 90

Stealing:

For each token you invest in stealing from a given group member, you receive 15 ECU from that
member. Equally, if another group member invests tokens to steal from you, you will lose 15 ECU from
your wealth for each token invested.

Exclusion:

In every round you have the opportunity to vote in order to exclude other group members. The exclusion
lasts for one round. This exclusion depends on your vote and the votes from the other group members.
Excluded subjects do not participate in the group, i.e., they are not able to produce or steal anything,
they cannot vote, and nobody can steal from them. During the round of exclusion they receive a payment
of 5 ECU.

See below the details on how the voting works:

- If in a given period there are four members in the group (i.e., no-one was excluded in the previous
period), then each member casts three votes, indicating whether she wants to exclude each of the other
three members (you cannot vote for yourself). If at least two votes are cast to exclude a given group
member, this member is excluded for the following period.

- If in a given period there are three members in the group (i.e., one member was excluded in the
previous period), then each member casts two votes, indicating whether she wants to exclude each of
the other two members (you cannot vote for yourself). If two votes suggest to exclude a given group
member, this member is excluded for the following period.

- If in a given period there are two members in the group (i.e., two members were excluded in the
previous period), then there is no voting for exclusion.
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Notice that, if you voted to exclude another member and the exclusion takes place, you will have to pay
1 ECU from your wealth. If you voted to exclude a player but the exclusion does not take place, then
your vote remains costless.

You will be asked to indicate your vote in each round for each group member by ticking the
corresponding box on your screen:

Do yrow e By enchuce Flaper 17 Fos

Timing of decisions:

The exclusion vote will take place at the end of each period, after every member has been informed
about the token allocations of all other group members. Hence, the timing in each period will be as
follows:

1. Members allocate their 10 tokens between production and theft.
2. Members are informed about each other’s allocations and the exclusion vote takes place.

An exception is period 1, which includes an initial exclusion vote before allocation or theft. From period
2 onwards, the timing is as described above.

Earnings:

At the beginning of period 1, you receive an initial endowment of 200 ECU. From period 2 onwards,
your earnings in each period are calculated in the following way:

Earnings= [Benefit from production] + [Benefit from stealing] — [Loss from theft] — [Cost from voting
to exclude]

The total earnings from the experiment are the sum of your earnings over all 15 rounds.
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