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Abstract

From inmates in prison gangs to soldiers in elite units, the intimidating reputation of groups
often precedes its members. While individual reputation is known to affect people’s aggres-
siveness, whether one’s group reputation can similarly influence behavior in conflict situa-
tions is yet to be established. Using an economic game experiment, we isolate the effect of
group reputation on aggression and conflict from that of individual reputation. We find
that group reputation can increase the willingness to inflict costs on others but only when
individuals are able to punish their fellow members. Even if internal discipline can sustain
their shared reputation, more intimidating groups provide fewer benefits to their members in
the short run. Using an agent-based simulation, we show that this might not be the case in the
long run. Our findings yield insights into the effects of group reputation on aggression, con-
flict, and possible consequences for group survival.
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Establishing a reputation for being
aggressive—the belief held by others
that someone is willing and able to inflict
costs on other people (Barclay 2015)—can
be useful in many social situations, from
personal protection (Nisbett 1996) to the
deterrence of free-riders (Raihani and
Bshary 2015) but also from bargaining
with the power to hurt (Schelling 1970)
up to predation and extortion (Buss and
Shackelford 1997). Theoretical models
(Johnstone and Bshary 2004; McElreath
2003) and experimental studies (Benard
2013; Przepiorka et al. 2019; Szekely
and Gambetta forthcoming) demonstrate
that one’s willingness to behave aggres-
sively and fight in diverse contexts is

influenced by the potential benefits that
can be derived from one’s personal repu-
tation (individual reputation).

In many situations, however, these
ensuing benefits depend less on one’s
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personal reputation and more on the rep-
utation of the group that one is associated
with (group reputation). In intergroup
conflicts, for instance, the perceived
aggressiveness of groups as a whole takes
precedence over that of its individual
members (De Dreu et al. 2016). Given
the importance of group reputations for
inflicting costs on others, many groups
take steps to manage it. The underworld
of prison gangs and organized crime pro-
vides relevant examples (Skarbek 2014).
The Aryan Brotherhood, a violent neo-
Nazi prison gang, values its violently cre-
ated reputation and ensures that it remains
intimidating by specifying and enforcing
internal norms of “honor” and using
would-be members to conduct violent acts
as part of their initiation (Grann 2004).
Sicilian Mafia families similarly maintain
their violent reputation by forcefully shut-
ting down competitors and employing inter-
nal monitoring and sanctions (Gambetta
1993; Orlando 2001). Analogously, a concern
for sustaining an intimidating group repu-
tation is also found in the “upper world” of
police, the military, and among states.
Harboring an intimidating reputation
at the group or aggregate level is not
only consequential for already established
groups but also affects social interactions
before a formal, organized group actually
exists. Consider that many conflicts in
modern societies happen among strangers:
anonymous individuals who meet occa-
sionally and do not have access to informa-
tion about their reciprocal personal past.
It is well known that when personal expe-
rience is lacking, information about the
social category one can be associated
with becomes more salient (Fiske and
Neuberg 1990). Beliefs that someone else
has a particular trait can be grounded on
such spontaneous association of strangers
with social categories. Indeed, it has been
hypothesized that by painting different
individuals with the same brush, observ-
ers create reputational spillovers (Barnett

2016) that also affect how individuals who
are not directly involved in an interaction
will be treated in the future. Conse-
quently, strategic interdependences can
arise between people who were not previ-
ously linked in any structured way
(King, Lenox, and Barnett 2002), thereby
creating the need to manage an emerging
reputation at the group level. For group
reputation to matter and affect how
its “members” behave, being grouped
together from the outside can be enough.

Despite its relevance and ubiquity, the
scientific literature has paid only limited
attention so far to the formation of
aggressive reputation at the group level.
Moreover, it has not been established
whether a concern for an intimidating
group reputation, like that for one’s per-
sonal reputation, has effects on the will-
ingness of individuals to be aggressive
and engage into overt conflict. Here we
use an economic game experiment (N =
238) and an agent-based simulation to
study the effect that a group reputation
for aggression has in conflict situations.
Specifically, we ask: How do groups cre-
ate and maintain their reputation for
aggression? Does this process differ from
individual reputation formation? Can
intragroup enforcement of norms using
a punishment mechanism allow the for-
mation of intimidating group reputations,
and what are its effects on conflict?

THEORY AND HYPOTHESES

Intimidating Reputations: From
Individuals to Groups

The effects of personal reputation on indi-
vidual prosociality and group cooperation
have been explored by an extensive inter-
disciplinary literature. Theoretical and
empirical studies, including image scor-
ing (Nowak and Sigmund 1998a, 1998b)
and standing strategy models (Leimar
and Hammerstein 2001; Ohtsuki and
Iwasa 2004), show that when past
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behavior is observable, individuals are
more willing to provide benefits to others
and groups are able to maintain coopera-
tion at high levels (for reviews, see Rand
and Nowak 2013; Tennie, Frith, and
Frith 2010). Although less extensive, the-
oretical (e.g. Fearon and Laitin 1996;
Healy 2007; Tirole 1996) and experimen-
tal works (e.g. Kimbrough and Rubin
2015; MclIntosh et al. 2013) have also
explored whether the possibility to form
and maintain group reputation can simi-
larly affect individual prosociality and
cooperation. While findings are somewhat
mixed (Engelmann, Herrmann, and Tom-
asello 2018; Huck and Liinser 2010), evi-
dence is emerging that group reputation
itself is harder to create and sustain,
with less stable effects on prosociality
and cooperation (Duca and Nax 2018;
Nax et al. 2015).

Compared to cooperation, reputation
for aggression—inflicting costs on
others—has, in contrast, received little
attention. This literature has primarily
focused on personal reputation and asked
two separate but related questions. First,
does the opportunity to create an intimi-
dating reputation increase or decrease
aggressive behavior? Second, does this
possibility affect the amount of conflict
that ultimately arises (e.g., Benard
2013, 2015; Gambetta 2009; Przepiorka
et al. 2019; Szekely and Gambetta forth-
coming)? While the former -concerns
individual-level action, the Ilatter is
focused on the outcome that arises from
interactions. Aggressive behavior in this
literature is considered to be an action
that inflicts costs, or harm, on others
and is often related to the concept of
“instrumental aggression” (Anderson
and Bushman 2002). While aggression is
necessary for conflict to emerge, it is not
sufficient because whether conflict actu-
ally arises also depends on what the
others in the interaction do. Only if the

other parties are also either aggressive
or willing to defend themselves does con-
flict, or a “fight,” actually occur. This
means that there is the potential to coor-
dinate to avoid actual conflict even if (or
precisely because) one of them is thought
to be highly aggressive (McElreath 2003).

Game theoretic models provide some
insights and suggest that reputation sys-
tems can increase aggressive behavior.
Building on Selten’s (1978) chain store
game, theoretical models have shown
that the possibility to create a tough rep-
utation allows both aggressive behavior
and fighting (predatory pricing and mar-
ket retaliation in their context) to emerge
(Kreps and Wilson 1982; Milgrom and
Roberts 1982; for an early experimental
test, see Jung, Kagel, and Levin 1994).

In the context of prison fighting, Gam-
betta (2009:78-110) has argued that the
aim of much violence is precisely to create
an intimidating reputation but that the
“more notorious an agent is for violence,
the less he has to commit to prove his rep-
utation.” Interpreted more generally, this
argument suggests that one can become
more aggressive to establish an intimi-
dating reputation but that once an indi-
vidual’s reputation is clear, he or she
has little further motivation to behave
aggressively: information is negatively
associated with fighting. Since people
know who would win or lose in case of
an actual conflict, there is no need to
undertake it (see also Gould 2003). A
few experiments have tested and found
support for both ideas. There is evidence
that reputation systems can cause
aggression (Benard 2013; Griskevicius
et al. 2009) but also that they reduce
both aggression and resulting conflict
(Przepiorka et al. 2019; Szekely and Gam-
betta forthcoming). Yet whether and how
reputation at the aggregate or group level
can affect aggression and conflict remains
an open question.
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Hypotheses

The two main hypotheses of the present
study concern aggressive behavior. Con-
sistently with previous theoretical work
(King et al. 2002), we conjecture that
the creation and maintenance of group
reputation is fundamentally different
from that of individual reputation. Indi-
viduals often have direct incentives to
maintain their own fearsome reputation.
In contrast, when a reputation is shared
with others, it becomes a resource that
group members hold in common and can
either sustain or exploit. As the cost of
maintaining an intimidating group repu-
tation is borne by each individual while
the benefits are distributed across the
group, the production and maintenance
of an intimidating group reputation can
be modeled as a social dilemma. Based
on this, we hypothesize:

Hypothesis 1: The formation of group
reputation poses a social dilemma
such that it is overexploited. In our
experiment, this implies that aggres-
sive behavior is reduced when reputa-
tion is at the group level relative to
when reputation is at the individual
level.

Among the many mechanisms that are
available to solve social dilemmas (see
Kollock 1998; Rand and Nowak 2013),
a common one is peer punishment—costly
or otherwise. If the creation and mainte-
nance of an intimidating group reputation
is a social dilemma, then it is possible
that peer punishment can allow a group
to enforce a norm of contributing, and
thereby they can form and maintain an
intimidating reputation. Hence, we expect:

Hypothesis 2: When peer punishment is
possible, groups will be able to uphold
their reputation, and thus aggressive
behavior will increase at the individ-
ual level.

Whether the opportunity to build
a group reputation increases or decreases
conflict in our experiment is unclear, and
we did not make a prediction about this.
Previous research on conflict and infor-
mation has reported mixed results, and
none have empirically studied this ques-
tion at the group level.

EXPERIMENTAL STUDY
Methods

The experiment was conducted at the
CESARE laboratory (Libera Universita
Internazionale degli Studi Sociali [LUISS]
Guido Carli, Rome) on 238 healthy volun-
teer subjects (110, 46.22 percent female;
mean age = 21.8 years, SD = 2.22, mini-
mum = 18, maximum = 31) recruited using
Online Recruitment System for Economic
Experiments (ORSEE) (Greiner 2015)
from the local subject pool. The experiment
lasted for about 1 hour, the maximum pos-
sible earning was €16, the minimum was
€0 (excluding the €4 show-up fee), and sub-
jects’ average earnings, excluding show-up
fee, was €9.17. Each subject participated
in 1 of 12 sessions. Each session comprised
20 subjects except for one session in which
there were 18 subjects. We received
approval from the CESARE laboratory eth-
ical committee and the Consiglio Nazionale
delle Ricerche, Istituto di Scienze e Tecno-
logie della Cognizione (CNR-ISTC) Institu-
tional Review Board. All research was
performed in accordance with the relevant
guidelines and regulations, and informed
consent was obtained from all participants.

Our sample size and stopping rule for
data collection were determined before
running any of the sessions and was not
changed during the experiment. Our
sample size was planned using the public
goods game literature (Fehr and Géchter
2000) and the two closest articles on
group reputation (Huck and Liinser
2010; Kimbrough and Rubin 2015). To
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maximize statistical power, we obtain
repeated measures on each subject
throughout our experiment. We do not
exclude any data, and no observations
are treated as outliers. Our predeter-
mined research objective was to compare
individual-level reputation and group-
level reputation, and both of our hypothe-
ses were prespecified.

The experiment is programmed in z-
Tree (Fischbacher 2007). Subjects received
printed instructions, and the instructions
were read aloud by an experimenter.!

Procedure. Subjects participate in our
game (Figure 1, top panel) as either in
the role of Person A (A) or of Person B
(B), and they keep their roles for the
duration of the experiment.? At the begin-
ning of the session and before the random
allocation of roles, subjects made one prac-
tice decision as A and one practice decision
as B. Subsequently, subjects answered
control questions about these roles on
their computer screens, and an experi-
menter read out the correct answers and
provided an explanation. Subjects were
then randomly allocated to play as either
A or B. They participated in one of four

experimental conditions that they were
randomly allocated into at the session
level (N = 60 in three treatments and 58
in one treatment; Figure 1, bottom panel).
Subjects in all treatments were told
the following. A receives €16 and B
receives €8, A decides between keeping
all the endowment (sending €0) and send-
ing €8 to B, and in case A chooses to keep,
B can reduce A’s earnings at a 1:4 ratio
(punishment) (see Figure 1). This means
that if A decides to keep and B chooses
not to punish A, then A earns €16 and B
earns €8. The inequality of initial endow-
ments is designed to represent a situation
in which B is potentially motivated to take
the earnings of A—consider mafiosi
attempting to extract protection money
from shopkeepers or prisoners taking the
resources of others. If A sends, then the
inequality of earnings is reversed such
that B now received more than A. As such,
this game induces a direct conflict in incen-
tives between A and B, one gains what the
other loses, and it is not possible to achieve
a cooperative outcome (for a more general
discussion of this game, see Selten 1978).
We elicit the decisions of subjects in
different ways according to the role they

'Our instructions, analyses, and data for the experiment and the simulation are available at https:/
osf.io/6faj8/.

2Beside common knowledge of their roles, A and B, neither in the group history nor in the group his-
tory + peer punishment treatments, are explicitly told that they belong to different groups, nor are they
given group tasks to prime or artificially create a sense of group membership. We do not adopt the min-
imal group paradigm (Tajfel et al. 1971) or natural groups in our study for two reasons. First, to compare
the effects of intimidating reputation at the individual and at the group or aggregate level, we aimed to
keep the individual and the group history treatments as similar as possible. Instead of observing differ-
ent signals for each B as in individual history, As in our group history treatments observe a common
signal about the (aggregated) behavior of Bs, which creates reputational spillovers among Bs and poten-
tially incentivizes them to manage an emerging reputation at the group or aggregate level by making it
impossible for As to discriminate between them (Healy 2007; Huck and Liinser 2010; King et al. 2002).
Whether subjects in the role of Bs without being prompted with group membership cues spontaneously
realize their shared fate, expect one another to realize it, and appropriately respond to it is part of our
research question. Second, creating or priming one’s social identity can be conceived as another mech-
anism able to overcome a social dilemma (Kollock 1998; for a recent meta-analysis see Balliet, Wu,
and De Dreu 2014) that is potentially alternative to the use of internal discipline, which we explore
in our group history + peer punishment. Whether social identification can sustain group reputation
without any other enforcement mechanism is an interesting question that, however, goes beyond the
scope of the present study.



Intimidating Group Reputation Formation 75
Our Game
T
Before the interaction : During the interaction
I
Person I Send €0 Punish Every €0.1 spent
! > Bereon A » by B reduces A's
gets €16 : earnings by €0.4
I
Person I
: Send €8 Person A earns €8
gets €8 | Person B earns €16
Treatments '
. Aand B B see
No History n?g?gh(i)? Acha(?gsg see choices of
9 outcomes other B
- A see
Individual
b S{‘(’)'ry“ Random || individual || AandB || A20dB || Beee
matching h'St%ry of || choose || tcomes|| other B
A see
Grou A and B B
Histo‘r)y Randqm ey Aand B 22e choi(?gg of
matching h'St(l’?”'y of || choose || tcomes|| other B
Group
) A see
History + Random group Aand B Aand B B see B can peer B see
Peer matching || hi £ || choose see choices of unish outcomes
Punishment |stc‘>3ry @ outcomes || other B P
Order of events I

Figure 1. The Conflict Situation that Participants Engage in (top panel) and the Treatments in

the Experiment (bottom panel)

play. A decides between sending €8 or
sending €0 (keeping), while B decides
how much they would spend on punishing
in case A decided to keep (the strategy
method; see Selten 1967). In other words,
B preselects what would happen if A
chooses to keep, and in case A actually
chooses to keep, this action plan is imple-
mented. By recording B’s decisions in this
way, we can observe the choices of all Bs
instead of those made only by the subset
of Bs who faced As that decided to keep.

We operationalize aggression as the
amount spent by B on punishing A. The
level of aggression is solely controlled

by B, and since it is actually carried out
if A keeps, it represents a commitment
to inflict harm on A by B. We operational-
ize conflict as the actual amount of punish-
ment that is inflicted by Bs on As. To have
conflict, both B needs to be willing to pun-
ish A and A has to defy the implicit request
of B and keep. Specifically, our measure of
conflict is the average punishment actually
inflicted by B on A when A keeps. This cap-
tures both the proportion of As who keep
and are subsequently punished and the
intensity of such punishment.

Subjects are also told that they will
observe the outcome of their interaction,
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that Bs observe the punishment strategy
of other Bs (see the following); that the
session lasts for 11 periods; and that
they are randomly rematched with other
subjects after each period. Subjects
know how many As and Bs there are in
each session. What else subjects are told
depends on the treatment (Figure 1, bot-
tom panel).

e In the no history treatment, there
are no additional features.

e In the individual history treatment,
As are shown the history of punish-
ment strategies of the Bs that they
are matched with.

e In the group history treatment, As
are shown the history of the aver-
age punishment strategies of the
Bs in the session.

e In the group history + peer punish-
ment treatment, subjects have the
same information as in group his-
tory and Bs have the opportunity
to reduce the earnings of other Bs
at a 1:4 ratio (peer punishment).

What changes between treatments is
whether As observe the history of punish-
ment strategies chosen by Bs, whether
this is the specific history of the individ-
ual they are matched with or is aggre-
gated at the group level, and whether Bs
have the possibility to use within-group
peer punishment. In contrast, in all treat-
ments, each B has the opportunity to
observe the punishment strategy of the
other Bs in his or her session. Such
mutual observability among Bs is neces-
sary to implement the within-group peer
punishment mechanism but could also
enable peer effects among Bs. To avoid
this potential experimental confound,
we keep this feature constant in all
treatments.

In individual history, group history,
and group history + peer punishment,
Bs transmit their strategies, and not
actions, to As. This means that A observes

either the actual amount of punishment
that Bs have inflicted on previous As or
the amount they would have inflicted if
the A they were previously matched with
had decided to keep. By transmitting
strategies (instead of actual actions), we
are able to provide a cleaner identification
of the effect of reputation on the behavior
of A. Implemented this way, history con-
tains only one type of information—
average intensity of punishment—and it
prevents the decision of A from affecting
the punishment history created by B.
Transmitted strategies can be considered
as an operationalization of the circulation
of subjects’ commitment and willingness
to punish that can be obtained through
threats, gossip, and body language.

In addition to actions and strategies,
we elicit the beliefs of A regarding the
amount of punishment that B has chosen
and the beliefs of B about how likely A is
to send €8. At the end of the experiment
we asked subjects to fill the Buss-Perry
Aggression Questionnaire (BPAQ; Buss
and Perry 1992), a short questionnaire
on their demographic characteristics,
and a nonincentivized pen-and-paper ver-
sion of the lottery risk elicitation (Holt
and Laury 2002). We conducted explor-
atory analyses of B punishing behavior
using the BPAQ but found no relation-
ships between BPAQ and punishing. We
also explored whether risk preferences,
as measured by the lottery risk elicita-
tion, moderated punishing by B in the dif-
ferent treatments; however, we ulti-
mately decided against using this
analysis because the elicitation is not
incentivized and a nontrivial proportion
of subjects did not fully complete it.

To legitimize peer punishment deci-
sions and avoid antisocial punishment
(Faillo, Grieco, and Zarri 2013), B in the
group history + peer punishment treat-
ment can only reduce the earnings of
other Bs who spent less than them on
punishing.
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Predictions. The behavior of subjects in no
history provides an empirical baseline for
A sending and B punishing. This is
because in this treatment it is not possi-
ble for B to create a reputation, and thus,
punishing is likely to be driven by con-
cerns with inequality of initial endow-
ments. Individual history serves to check
that people in our experiment are con-
cerned with individual reputation and
as a comparison to group reputation cre-
ation. If Hypothesis 1 is correct, the
social dilemma will arise in group his-
tory, and aggression will decrease. More
specifically, B should punish less in
group history than in individual history
and at a similar level to no history. If
the creation of an intimidating group
reputation suffers from a social dilemma,
we predict in Hypothesis 2 that peer
punishment allows groups to overcome
the issue (Fehr and Géachter 2000;
Ostrom, Walker, and Gardner 1992), so
peer punishment in the group history +
peer punishment treatment should allow
the social dilemma to be solved. This
means that punishment of As in group
history + peer punishment should be
higher than in no history and group
history.

Statistical approach. Analyses of the
experimental data are conducted using
Stata IC v13.1. We use logistic regres-
sions to test the predictors of A sending.
These included controls for male, period,
and punishment received, and we cluster
at the individual level to account for the
multiple observations per subject. Our
results are the same without controls
and for an alternative specification of
reputation.’

To analyze B punishing A, peer
punishment against other Bs, conflict

3See online Appendix A. Experiment Results
for models with and without controls and detailed
results.

among A and B, and earnings, we
use linear regressions with standard
errors calculated using the wild cluster
bootstrapped-t procedure with clustering
at the session level. Session-level cluster-
ing accounts for the intrasession correla-
tion of subjects’ actions that arises
because Bs can observe how much other
Bs punish in each period. We take specific
steps to account for the few session
clusters (we have 12 sessions) using the
wild cluster Dbootstrapped-t procedure
(Cameron, Gelbach, and Miller 2008;
Cameron and Miller 2015; Esarey and
Menger 2019; Harden 2011; Kézdi 2004).
We implemented this using boottest in
Stata (Roodman et al. 2019). Following
recommendations (Cameron et al. 2008;
Cameron and Miller 2015), we impose
the null and bootstrap for 10,000 repeti-
tions and use Webb weights (Webb 2014).
We also use bias reduced linearization
(Bell and McCaffrey 2002), another
method designed for cluster robust infer-
ence with few clusters, and show the
same results.? All p values are derived
from two-sided tests.

Results

Reputations for aggression provide benefits
to Bs. We start by analyzing whether the
observable history of Bs affects the behav-
ior of As. This is a precondition because
Bs only have incentives to invest in indi-
vidual and group reputation if As are
intimidated. To test this, we predict the
decision of As to send or keep based on
the observable history of punishment
strategies (more precisely the average
punishment that has been committed by
Bs in previous periods of the experiment).
The higher this history is, the more, on
average, Bs decided to punish.

4See online Appendix A. Experiment Results.
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As expected, As are likelier to send
when they observe higher individual his-
tories (odds ratio [OR] = 1.26, Z = 4.51,
p < .001) and higher group histories
(OR=1.53,Z =5.15,p < .001); these asso-
ciations can be seen in Figure 2, Panels B
and D. Analyzing the relationship
between sending and history of punish-
ment this way assumes that all punish-
ment decisions of Bs are equally weighted
across the rounds by As. Yet, this may not
be the case. It is possible that As pay
more attention to the more recent punish-
ing behavior of Bs. In additional analyses,
we show that if we consider only the pre-
vious period punishing of Bs, then As are
still likelier to send when they observe
higher histories.”

Next, we test whether the response of
As to Bs’ history is driven by their beliefs
about the willingness of Bs to punish. The
beliefs of As about Bs’ willingness to pun-
ish shows the same relationship with
sending (individual history: & = .15,
t[118] = 9.96, p < .001; group history
and group history + peer punishment:
b =.25,¢[118] = 7.31, p < .001) when his-
tory is included as the average punish-
ment in all of the previous periods. These
results hold if we consider the alternative
specification of punishment history and
only use previous period punishment.®

Together, these results imply that since
As sends money because of their beliefs
about Bs (because of Bs intimidating repu-
tation), establishing such reputation can
provide substantial benefits to Bs.

Group reputation without peer punishment
is exploited and reduces aggression. Con-
sistent with Hypothesis 1, group reputa-
tion is naturally exploited and aggression
is reduced. Punishment in group history
is €1.38 (SD = 1.53; Figure 2A). This is

5See online Appendix A. Experiment Results.
5See online Appendix A. Experiment Results.

below the €2 level needed to make As
indifferent between sending and keeping,
and it is comparable to punishing in the
no history treatment (M = 1.30, SD =
1.45; b = .08, ¢{[11] = .37, p = .744). Despite
the incentives to establish an intimidat-
ing group reputation (see previous
result), punishment in group history is
indistinguishable from punishment in no
history. The dynamics of reputation for-
mation confirms that it is exploited: pun-
ishment in group history never makes it
above €2 in any period.

Conversely, individual reputations for
aggression are consistently created and
maintained in individual history (M =
2.08; SD = 1.47; Figure 2A). This is signif-
icantly more than punishment in no his-
tory (b = .78, t[11] = 5.92, p = .009) and
group history (b = .70, t[11] = 2.95, p =
.019). For much of the experiment (7/11
periods), average punishment in individ-
ual history is at or above the €2 indiffer-
ence point. Subjects spontaneously create
intimidating reputations when the his-
tory of their own past punishment strate-
gies is observable. Consistent with repu-
tation building concerns, we find an
endgame effect in individual history that
decreases to €1.40, a level indistinguish-
able from that found in no history (b =
.31, {11] = .60, p = .581).

Group reputation can be maintained with
peer punishment and increases aggression.
Consistent with Hypothesis 2, when B
can punish other Bs (peer punishment),
groups can form and maintain an intimi-
dating group reputation. Average punish-
ment rises to €2.29 (SD = 1.54) in group
history + peer punishment (Figure 2A).
This is significantly higher than punish-
ment in no history (b = .99, t[11] = 4.64,
p = .014) and group history (b = .91,
t[11] = 3.12, p = .013) and similar to pun-
ishment in individual history (b = .21,
t[11] = .87, p = .529). For most of the 11
periods (8/11), punishment in group
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the individual level for (C). Shaded areas indicate =1 standard error of the mean with clustering at the session
level for (B). Reference line indicates the punishment level at which As are indifferent between sending and not

sending. NH = no history; IH = individual history; GH
punishment.

history + peer punishment is at or above
the €2 level. Unlike individual reputa-
tion, group reputation shows no signs of
an endgame effect (group history + peer
punishment vs. no history: b 1.84,
t[11] = 4.98, p = .012) so that by the final
period, there is a €1.5 difference in pun-
ishment spending between individual his-
tory and group history + peer punish-
ment (b = 1.53, ¢[11] = 2.46, p = .078).
Although peer punishment among Bs
has a dramatic effect on the level at which
As are punished, it is infrequently used.
Peer punishment is used only in 18 per-
cent (213/1186) of opportunities, and
even when it is used, little is spent

= group history; GH+PP = group history + peer

(mean = €.73). Yet peer punishment is
targeted: the more Bs deviate below the
group’s mean punishment, the more their
earnings are reduced (b = -.02, t[2] =
-3.56, p = .091). Moreover, it is effective
in making Bs increase their punishing.
Following a reduction in their earnings,
Bs increase their punishing in the subse-
quent period (b = .81, ¢[2] = 6.26, p = .097).
We next examine which Bs peer punish
and test if Bs who punish As more are
also those who engage in peer punish-
ment more. We find that this is not the
case: there is little association between
Bs’ punishment toward As and Bs’ spend-
ing on peer punishment.
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Figure 3. Earnings of Subjects by Treatment

Note: (A) Peer punishment reduces the earnings of B and A. Error bars represent 95 percent confidence
intervals with clustering at the session level. (B) The dynamics of B earnings. Shaded areas indicate *+ 1
standard error of the mean with clustering at the session level. NH = no history; IH = individual history;
GH = group history; GH+PP = group history + peer punishment.

Group reputation with peer punishment in-
creases conflict. Average punishment
inflicted in group history + peer punish-
ment is €5.05. This is significantly higher
than conflict in no history (€4.10; b = .95,
t[11] = 5.08, p = .013), individual history
(€3.72; b = 1.33, ¢[11] = 8.38, p = .008),
and group history (€3.62; b = 1.42, #[11]
=4.68, p = .012). This arises from two fac-
tors: a greater proportion of interactions
between As and Bs leads to conflict in
group history + peer punishment (48.18
percent) and no history (46.97 percent)
than in the other two treatments (individ-
ual history: 39.70 percent; group history:
37.93 percent), and conditional on not
paying, the intensity of punishment
inflicted is highest in group history +
peer punishment (€8.81 vs. no history:
€5.09; individual history: €6.67; group
history: €5.07).

Peer punishment reduces short-run earn-
ings. Counterintuitively, within-group
cooperation to maintain an intimidating
group reputation harms both group mem-
bers and those outside the group. This is
because of the higher conflict between
As and Bs and the intragroup cost of

peer punishment. Both As and Bs earn
little in the group history + peer punish-
ment treatment (M = 7.53, SD = 4.72 and
M =17.96, SD = 5.60, respectively), leading
to an inefficient system overall (Figure
3A). Bs earn less in group history +
peer punishment than in all treatments
except in no history (vs. group history:
b =141, ¢{11] = 2.60, p = .092; p = .045
for the first 10 periods; vs. individual his-
tory: b = 2.65, t{[11] = 8.11, p = .012; vs. no
history: b = .56, t[11] = 1.70, p = .160). As
earn less in group history + peer punish-
ment than in all treatments except in indi-
vidual history in which the difference is
close to significance (vs. group history: b =
2.56, t[11] = 2.76, p = .023; vs. individual
history: b = 1.21, ¢[11] = 2.34, p = .093; vs.
no history: b = 2.81, #[11] = 5.28, p = .010).

SIMULATION STUDY

A potential explanation for why earnings
are low in group history + peer punish-
ment is that there are short-term net
costs to building an intimidating reputa-
tion but that once it is created and main-
tained for some time, an intimidating
group reputation can indeed provide net
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benefits. Although our experiment cap-
tures only short-term dynamics, this pos-
sibility is consistent with our data: Bs’
earnings in group history + peer punish-
ment increase over time (Figure 3B). Pre-
vious research on short-run experiments
in the public goods game literature also
finds a similar result (Fehr and Géachter
2000; Giirerk, Irlenbusch, and Rocken-
bach 2006). Yet longer experiments
show that after an initial costly period,
peer punishment increases earnings
(Géchter, Renner, and Sefton 2008). To
test this possibility in our setup, we cre-
ate an agent-based model of our experi-
ment and simulate what happens in a lon-
ger version of our experiment.

Methods
Our simulation uses the same rules as the
experiment, and we infer agents’

decision-rules from the data.” The only
entities in the model are the players.
Like in the experiment, we have two
types of simulated roles: Person A (A)
and Person B (B).

Agent A chooses whether to pay B.
This decision is based on the history of
B (when history is available in a treat-
ment) and the punishment received in
the previous period—the two factors we
find in the experiment that influence A
sending. The precise strength of the asso-
ciation is based on logistic regressions for
sending or keeping.®

Agent B chooses whether to take two
actions: whether and how much to punish
A and whether and how much to punish
other Bs (peer punishment).

Punishing As is based on two inputs.
The first input is given by the “type” of
B that a specific agent instantiates. Using
the algorithm specified by Kurzban and

"See online Appendix B. Simulation Details.
8See online Appendix B. Simulations Details:
Table B5.

Houser (2005), we identify four types of
B in our data set: nonpunishers who con-
sistently do not punish, punishers who
consistently punish, positive conditional
punishers who increase their punishment
the more others punish, and negative con-
ditional punishers who reduce their pun-
ishment the more others punish.’ The
first three types are standard in the pub-
lic goods game literature; the fourth type
has also been found in other studies
(Kurzban and Houser 2005). The second
input is the amount of punishment
received from other Bs.

The second action of B is whether to
punish other Bs (peer punishment). Spe-
cifically, B has to decide which other
agent B to punish and how much. Both
decisions are influenced by the amount
that the potential target deviates from
the group average punishment of As and
the difference in punishment between
the potential peer punisher and the
potential target. The more a target devi-
ates below the group descriptive norm
(Cialdini, Reno, and Kallgren 1990) the
likelier and with greater intensity is B
peer punished, and the greater the differ-
ence in punishment between the actor
and the target, the likelier and with
greater intensity is the target peer
punished.

We run the simulation for 100 periods
and repeat it 10,000 times for each treat-
ment to ensure robustness. The agent-
based model uses the ODD protocol
(Grimm et al. 2010) that is built using
NetLogo v6.0.1 (Wilensky 1999), and
analyses of the simulation data are con-
ducted using Stata IC v13.1.

Results

Comparing the earnings of B in the
agent-based simulation and the

See online Appendix B. Simulation Details:
Input Data.
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Figure 4. Earnings in Our Simulation

Note: (A) Peer punishment reduces the earnings of B in the experiment and the short run, but it increases B
earnings in the long run. Error bars represent 95 percent confidence intervals with clustering at the session
level. Confidence intervals are not plotted on simulation data as they are negligible. (B) From period 36, peer
punishment increases earnings. Simulated data shown for the 100 periods averaged over 10,000 runs for
each treatment. Confidence intervals are not plotted on simulation data as they are negligible. GH = group

history; GH+PP = group history + peer punishment.

experiment shows that simulated B earn-
ings after 11 periods are consistent with
that of human participants in all four treat-
ments (Figure 4).1° Simulated Bs in group
history + peer punishment, like their
human counterparts, earn less in the first
11 periods than they do in group history
(Figure 4A). Yet, in the long-term, peer pun-
ishment does not reduce earnings: the earn-
ings of Bs in group history + peer punish-
ment increase to higher levels than in
group history. By period 36, Bs in group his-
tory + peer punishment earn more (Figure
4B). This is because Bs in group history +
peer punishment punish more, but once
their group reputation is well established,
As pay more frequently and less conflict
occurs.

DISCUSSION

Our study demonstrates that being able
to form and maintain an intimidating
group reputation can provide substantial
benefits for its members: as the average
group history that As observe increases,

YSee online Appendix B. Simulation Details:
Simulation Experiments and Results.

the probability of paying Bs also
increases. Despite the potential benefits
that individuals can derive from an
intimidating group reputation, group
members have a hard time sustaining
it. In situations in which the reputation
of individuals cannot be disentangled
from that of similar others, the inability
to manage their aggregate or group rep-
utation diminishes the probability that
they receive favorable treatment. These
results are consistent with the idea that
the maintenance of a valuable group rep-
utation is a social dilemma.

Our study also shows that a group rep-
utation transmission mechanism by itself
is not sufficient to motivate aggressive
behavior. Relative to individual-specific
reputations for aggression, the opportu-
nity to build a group reputation for aggres-
sion reduces aggressive actions. This sup-
ports the view that reputation systems at
the group level reduce aggression. Yet we
also find evidence for the opposing per-
spective in the individual history treat-
ment: an opportunity to build personal
reputation increases aggression. Thus,
we find support for both perspectives—
that reputation systems can increase or
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decrease aggression—depending on the
aggregation level of the reputation.

When we allow Bs to punish their
peers, Bs increase their punishment
strategies, and they are able to maintain
an intimidating group reputation. So,
a classic solution to cooperation problems,
peer punishment (Fehr and Géachter
2000; Ostrom et al. 1992) also works for
group reputations concerning aggression.
It is possible that also other mechanisms
like group identification (Balliet, Wu,
and DeDreu 2014), rewards (Rand et al.
2009), or communication (Tavoni et al.
2011) would allow the social dilemma to
be solved. Thus, peer punishment com-
bined with group reputation makes group
members behave more aggressively than
without some form of internal discipline.
Peer punishment also affects the dynam-
ics of group reputation creation and main-
tenance. In contrast to individual reputa-
tion, the formation of group reputation is
less strategically and instrumentally pur-
sued: group reputation building does not
display endgame effects since Bs in the
group history + peer punishment treat-
ment use strong punishing strategies
even in the final period of play. Unlike
individual reputation, group reputation
displays the typical inertia of social norms.

Although groups can create and main-
tain an intimidating reputation with peer
punishment, this ultimately increases the
amount of conflict that occurs. As who
refuse to pay are punished frequently
and at a high intensity. Combined with
the costs of peer punishment, this leads
to the worst possible outcome, at least in
the short term, for As and Bs. Although
subjects take advantage of an internal
discipline mechanism to create an intimi-
dating group reputation, their earnings
suffer. In our setup, the cost of creating
and maintaining the group reputation off-
sets the benefits reaped from the shared
resource. In the longer-term, however,
this is not the case. Once an intimidating

reputation is sufficiently established, con-
flict reduces, and it becomes a profitable
strategy. Whether, more generally, reputa-
tion increases or decreases conflict depends
on the aggregation of the reputation.
Taken together, our results showing
that a valuable group reputation can be
easily depleted but that protecting it is
costly in the short term could have an
important real-world implication. They
suggest that groups have to navigate
a narrow path to establish themselves.
On the one side, they face the danger
that if they fail to use an internal disci-
pline mechanism, their reputation will
suffer, negatively affecting how people
outside the group treat the group mem-
bers, reducing membership, and poten-
tially increasing the probability of the
group’s dissolution. On the other side, if
they commit to a costly mechanism like
peer punishment, by establishing, for
instance, social norms that prescribe to
protect the good name of one’s group,
they could face the danger of poor out-
comes for their group members and
potentially the disintegration of the group
itself. Such difficulties may vary depend-
ing on the stage of group emergence and
stability. As suggested by some experi-
mental evidence (Huck and Liinser
2010)—although findings are mixed (Cap-
raro and Barcelo 2015)—when groups are
small, group reputations may be natu-
rally maintained. Once the group
becomes larger and people start exploit-
ing the reputation of their group, the
group either avoids peer punishment
mechanisms or is prepared to face its
short-term costs in anticipation of future
benefits. Following its establishment,
the costs associated with maintaining an
intimidating reputation may decrease
again. Groups of many different types,
gangs, criminal organizations, and
proto-states, among others, may have to
go through this high cost “hump” that
could be a particularly sensitive stage at
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which many groups
disappear.

Our results give insights into the fra-
gility and stability of reputation at the
group level. They help us to understand
how reputational concerns can shape
aggression and conflict, why it is difficult
to maintain an intimidating group repu-
tation, and why they often deteriorate.
Understanding this may aid us in under-
mining groups that rely on intimidating
reputations to succeed by intervening at
the stage when they are most vulnerable.
Conversely, for socially and economically
beneficial groups, improving and
strengthening their reputation at this
crucial stage should help them -create
widespread benefits. Ultimately, the rep-
utation that groups possess is likely to
be a key determinant of whether their
members are aggressive or peaceful.

might simply
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