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1 Introduction

The puzzle of human cooperation is central in research across the social sciences. How
do genetically unrelated individuals manage to cooperate even when there are strong
individual incentives to defect? And if cooperation is feasible — as the overcoming
of free-rider problems in human societies time and again demonstrates — why does it
sometimes break down, leading to social tensions and even conflict? In this paper, we
attempt to provide an answer to both questions based on the role of reputation. We
advance the hypothesis that reputational considerations that can sustain cooperation
within groups can lead to the breakdown of cooperation across groups. In particular,
incompatibility in terms of the role that reputation plays in different societies can be
one of the drivers of intergroup cooperation failure, tensions and conflict.

That reputation can facilitate large-scale cooperation in one-time interactions is
a central finding in a rich literature in economics and evolutionary biology (Nowak
and Sigmund, 1998a; Fehr and Géchter, 2000; Fehr and Fischbacher, 2003; Dal Bé,
2005; Henrich et al., 2006). But the informational content of reputation varies across
cultures. In punitive reputation systems, individuals punish defectors in order to gain a
reputation as being “tough”, ensuring that future co-players will cooperate (Sigmund et
al., 2001; Brandt et al., 2003; dos Santos et al., 2011). In cultures with image scoring, or
cooperation-based reputation, defectors gain a negative image, triggering other group
members to avoid them in future interactions (Nowak and Sigmund, 1998b; Milinski et
al., 2002; Sylwester and Roberts, 2013). Previous research has shown that both these
systems can independently support cooperation within a group (Schlapfer, 2018) and
evidence from cross-cultural research suggests variation across societies in terms of the
relative importance of each reputation system (Leung and Cohen, 2011).

What happens when individuals from a society reliant on punishment-based repu-
tation find themselves in a society of image scoring” With globalization, the lowering
of transportation costs and rising immigration flows, intergroup contact is becoming
more frequent. Unlike theories suggesting positive effects of contact on intergroup re-
lations (Allport, 1954), we propose that cultural incompatibility in terms of reputation
systems can hinder intergroup cooperation and promote deviant behavior, avoidance
and conflict. The intuition behind this is simple. In punishment-based cultures, in-
dividual punishment of deviant behavior is encouraged. Individuals who don’t punish
are considered “weak” and can be exploited. In societies of image scoring, coopera-

tive behavior is prescribed directly, with no immediate role for individual punishment.



Members of a society with punishment-based reputation then lack incentives to coop-
erate in interactions with members of a society of image scoring, triggering the latter
to avoid such interactions altogether.

We build a game theory model based on a social matching game to formalize these
ideas. In the model, players are matched in pairs each period to play a prisoner’s
dilemma followed by a punishment phase. The number of players in a group is large so
that the same pair rarely interacts twice, implying that direct reciprocity is unlikely to
sustain cooperation. Agents are heterogeneous in their cost of cooperating during the
prisoner’s dilemma and of sanctioning during the punishment round. We consider two
types of reputational mechanisms. With punishment-based reputation, or “pun-rep”,
players can learn the punitive record of their opponent. Individuals then have incentives
to build a reputation for punishing defection, inducing cooperative behavior by their
opponent, but some players may find it too costly to do so. Reputational information
can instead also represent past instances of cooperation and defection. If opponents
avoid interactions with known defectors, players have incentives to cooperate and build
a good image score. We refer to this as a cooperation-based reputation, or “coop-rep”.

We first derive conditions under which either type of reputation system can support
a cooperative equilibrium within a group, where individuals with sufficiently low cost
cooperate. We then consider interactions across group boundaries, with each group
relying on their distinct reputational mechanism. Reputational concerns carry over
to intergroup interactions, allowing for a cooperative equilbrium across groups under
somewhat tighter conditions than in the within group case, but only if both groups
use the same type of reputation. When both groups rely on coop-rep, players cooper-
ate in intergroup interactions to maintain their positive image score within their own
group. Similarly, when reputation is punishment-based in both groups, players punish
in intergroup interactions in order to appear “tough” to their own peers, supporting an
equilibrium of mutual cooperation. Such an equilibrium does not exist if groups differ
in terms of their reputation systems. Members of a coop-rep group don’t punish, which
implies that pun-rep group members have no incentives to cooperate in intergroup in-
teractions, since they face no threat of punishment by their opponent, and cooperation
is not rewarded by their group’s reputation type.

We explore two model extensions with similar results. First, we allow for the flow
of reputational information across group boundaries, which strengthens incentives to

cooperate as long as both groups are of the same reputational type. In the case of



one pun-rep and one coop-rep group, however, reputation shared across groups fails to
induce cooperation, as it does not resolve the underlying incompatibility of actions pre-
scribed by the respective reputation mechanisms. Second, we explore outcomes when
players can endogenously alter the probability of interacting with outgroup members.
A cooperative equilibrium remains feasible with two similar groups. In a situation
with group mixing, we observe exclusionary behavior, with all members of the coop-
rep group avoiding interactions with members of the pun-rep group.

We demonstrate the broad applicability of the model in explaining patterns of in-
tergroup cooperation and conflict by testing its predictions in two different contexts:
attitudes of host populations towards immigrants and bilateral conflict across ethnic
groups. A central challenge for the empirical analysis is the absence of systematic mea-
sures of reputation across societies. We overcome this problem by relying on a recent
ethnographic database of folklore made available to economists by Michalopoulos and
Xue (2021). We proxy for punishment-based reputation by the prevalence of motifs
related to revenge and retaliation in a society’s oral traditions. Wherever possible, we
complement this measure with two additional proxies. The first one relies on collections
of ethnographic material for 304 societies catalogued online by the Human Relations
Area Files project. We code as punishment-based those societies where revenge and re-
taliation are mentioned in the sections of their ethnographic records discussing conflict
and social control. The second proxy is a measure of negative reciprocity, constructed
as an aggregate of self-reported willingness to punish and take revenge elicited in a
global representative survey of economic preferences, the Global Preference Survey
(Falk et al., 2018).

We conduct two separate empirical analyses. For the first one, we examine whether
differences in the prevalence of revenge-related motifs between host and origin country
predict perceptions of discrimination among second generation immigrants in Europe.
We rely on the European Social Survey (ESS) and exploit variation in folklore across
pairs of host and origin countries. This allows us to control for host and origin country
fixed effects, netting out factors — such as political climate or history — that may lead
to more anti-immigrant attitudes in certain European countries, as well as factors —
such as religion or skin color — that may make certain groups of immigrants more likely
to be discriminated.

We find that immigrants from origins that differ from the host country in the
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group. This result is conditional on other measures of bilateral distance in economic
development, geographic proximity, common history and culture. Consistent with
the model, discrimination originates from members of relatively more cooperation-
based societies and is directed towards members of relatively more punishment-based
societies, rather than vice versa. The type of discrimination predicted by bilateral
differences in revenge is based on cultural group affiliation, defined by characteristics
such as ethnic origin, nationality or religion, and not on individual characteristics such
as gender or sexual orientation.

An important concern for this analysis is that the bilateral distance in revenge-
related motifs captures incompatibility in dimensions of culture other than reputation
structures. We rely on the database of folklore to rule out a role for two important
competing theoretical mechanisms behind intergroup tensions: overall propensity to vi-
olence, a documented feature of cultures of honor (Nisbett and Cohen, 1996; Grosjean,
2014; Cao et al., 2021), and differences in cooperative preferences (Tabellini, 2008). We
find no evidence that the prevalence of either motifs related to conflict and violence
or motifs related to cheating and defection predict perceptions of discrimination. The
predictive power of differences in revenge motifs remains high even after controlling for
differences in economic preferences from GPS and differences in twenty-one human val-
ues commonly used by psychologists to conduct cross-cultural comparisons (Schwartz,
1994). Of all economic preferences measured in the GPS, only differences in patience
have an independent effect on perceptions of discrimination, but accounting for them
does not diminish the role of differences in revenge. Differences in negative reciprocity
strongly predict discrimination patterns only when differences in revenge motifs are not
controlled for, confirming the fact that these two measures capture a similar underlying
construct.

For our second empirical test, we turn to patterns of conflict between ethnic groups.
We build on the observation that conflict is often the result of lower intensity dis-
putes between individuals that escalate into larger scale tensions (Boehm et al., 1984;
Horowitz, 1985; Rohner, 2011). To conduct an analysis at the ethnic group pair level,
mirroring the one for discrimination, we use the Ethnic Power Relations Dataset Fam-
ily (EPR) (Vogt et al., 2015). The EPR tracks at an annual frequency all politically
relevant groups in the world and their status as members of the government or ex-
cluded from power. It also tracks conflict between the government and non-government

groups by linking to data on conflict incidence from the Uppsala Conflict Data Program



(UCDP). We link groups in the EPR to their oral traditions and other ethnographic
characteristics through the Ethnographic Atlas (Murdoch, 1967). We then examine
whether the distance in the prevalence of revenge-related motifs predicts the occurrence
of conflict between groups, conditional on government and rebel group unobservable
fixed characteristics and country by year fixed effects.

We find that a one standard deviation increase in the absolute distance in revenge
motifs increases the probability of conflict between the government and a rebel group by
0.25 standard deviations. This estimate increases when accounting for other bilateral
differences shown to affect conflict incidence, such as linguistic and religious distance
(Spolaore and Wacziarg, 2016; Guarnieri, 2022), differences in political sophistication
and societal complexity or inequality in natural endowments.

As in the case of discrimination, the effect of differences in revenge motifs is not
driven by distance in other cultural factors affecting the propensity to cooperate. Dif-
ferences in the prevalence of motifs related to violent conflict and motifs related to
cheating are more predictive of conflict than of discrimination against outgroups, but
none of the two drives the effect of revenge-related traditions. We are also able to rule
out that our measure captures differences in subsistence patterns, specifically reliance
on pastoralism, which is strongly associated with honor cultures (Cao et al., 2021).
Similarly, our results are not driven by differences in forms of organizational structure
shown to affect conflict intensity, such as segmentary lineages (Moscona et al., 2019).
The predictive power of differences in revenge-related motifs remains high in alterna-
tive empirical specifications and using different methods of clustering standard errors
for inference.

The remainder of the paper proceeds as follows. Section 2 surveys literature on
the role of reputation and cultural incompatibility in driving conflict and identifies our
contribution to this line of research. In Section 3 we present qualitative evidence on
cross-cultural variation in reputation systems; we then discuss cases in which the inter-
action of punishment-based and cooperation-based societies leads to deviant behavior
on the part of the former and avoidance on the part of the latter, often resulting in
intergroup tensions. Section 4 presents the theoretical model. Section 5 reports empiri-
cal evidence consistent with the model’s predictions. We present our proxies of reliance
on punishment-based reputation and show that cross-cultural incompatibility in these
measures predicts discrimination of host populations against immigrants in Europe

and bilateral conflict across ethnic groups in Africa and Asia. Section 6 concludes and



discusses paths to future research.

2 Related literature

Our paper contributes to literatures in multiple disciplines studying cooperation, rep-
utation, culture and conflict. Research in economics and evolutionary biology shows
that the emergence of cooperation among unrelated individuals can be explained by
the role of reputation (Nowak and Sigmund, 1998a; Fehr and Géchter, 2000; Fehr and
Fischbacher, 2003; Dal Bé, 2005; Henrich et al., 2006). Distinct lines of inquiry on
reputation-based cooperation have shown that both indirect reciprocity (Nowak and
Sigmund, 1998b; Milinski et al., 2002; Sylwester and Roberts, 2013) and punishment,
(Sigmund et al., 2001; Brandt et al., 2003; dos Santos et al., 2011) can sustain coop-
eration in one-shot interactions. The possibility that both these types of reputation
can co-exist and evolve endogenously has been established theoretically by Schlapfer
(2018). To our knowledge, no study considers the theoretical implications of “mix-
ing” of reputation systems in the context of intergroup contact, and specifically the
pernicious effects that mixing can have for intergroup cooperation.

Empirically, cross-cultural differences in the role of punishment have been stud-
ied in the context of behavioral experiments, most notably by Henrich et al. (2006).
Herrmann et al. (2008) demonstrate substantial variation in the role of anti-social pun-
ishment across societies in the context of a public goods game. Since punishment is
meted anonymously, this study does not allow a role for reputational considerations
in shaping punishment decisions. Closer to our setup, Brooks et al. (2018) find that
reputational considerations can impede coordination on socially optimal conventions
across, but also within cultural groups. The present paper adds to this empirical lit-
erature by using observational data to show that cross-societal incompatibility in the
importance of punishment has implications for multiple domains of social interactions,
from low-intensity tensions and discrimination to larger scale conflict.

This study also relates to work studying the role of culture in explaining cross-
societal differences in cooperation. Most prominently, Tabellini (2008) provides an
explanatory framework for variation in the scope of cooperation across societies based
on the interaction of values of good conduct (altruism) and material incentives. Enke
(2019) builds on this framework to highlight the role of kinship systems for the evolution

of different types of moral values, distinguishing between universal values — altruism



that extends to more socially distant partners — and communal values — altruism con-
fined to a narrow ingroup. Central in this line of research is the role of preferences.
A related literature in political science has instead emphasized that, even when values
are identical, cooperation rates across societies may differ due to underlying differ-
ences in payoff structures related to the external environment and material constraints
(Bednar and Page, 2007, 2018). In our model, societies have identical preferences and
constraints, but diverge in the way they use reputation to solve cooperation problems.
Different reputation mechanisms can be equally effective in sustaining cooperation
within groups, but not across them. Our approach also complements this literature
because it extends the scope of the research question, from identifying variation in
culture, to studying the implications of this variation for cross-cultural contact.

A distinct feature of our study relative to the aforementioned work in cultural
economics is that it highlights the existence of cross-cultural variation in mechanisms
that support observationally equivalent group-level behaviors and outcomes. As such,
our approach is very close in spirit to Greif (1994). Using the comparison between
Genoese and Maghribi traders, Greif (1994) shows that the same fundamental economic
problem can be solved equally effectively in different ways, each supported by different
cultural beliefs. To solve the problem of agency, the Genoese relied on contracts and
impersonal relations, while the Maghribis relied on a collectivist system of information-
sharing. Yet intergroup contact in the context of international trade favored one group
(the Genoese) and led the other one (the Maghribis) to extinction. Our framework
similarly considers isolated cultures that effectively manage to solve a societal problem
(cooperation) and their interaction, but focuses on reputation as the crucial aspect of
cultural difference.

Our theory and empirical results also relate to a voluminous literature on the de-
terminants of conflict. Conflict frequently occurs across rather than within groups,
with group membership determined by salient characteristics like ethnicity, skin color

or religion.!

With boundaries taken as given, material differences or inequalities in
endowments drive clashes between groups (Mitra and Ray, 2014; Huber and Mayoral,

2014; Morelli and Rohner, 2015; Guariso and Rogall, 2017; McGuirk and Nunn, 2020;

LConflict along ethnic lines can be explained by the instrumental role of ethnicity in providing
excludable access to resources (Fearon, 1999; Caselli and Coleman, 2013).



Eberle et al., 2020). Yet the literature has also identified cultural drivers of intergroup
conflict. Moscona et al. (2017) and Moscona et al. (2019) have shown that certain
types of social organization are more conflict-prone. Cao et al. (2021) provide evidence
that a culture of honor, which makes use of violent retaliation and is most commonly
found among herding societies, is associated with higher conflict incidence. Our study
differs from these works in two respects. First, it focuses on the instrumental role
of retaliation for reputation-building and distinguishes it theoretically and empirically
from other elements of culture that drive proneness to violence. Second, by shifting
the focus from group-specific cultural characteristics to the interaction between differ-
ent cultures, it shows that social tensions and conflict associated with certain cultural
features of groups may be more common in interactions with incompatible groups.

Two studies on intergroup conflict are most related to the theoretical setup in
this paper. Rohner (2011) examines how reputation based on retaliation can support
cooperation in bilateral interactions. In that model, individuals can form a reputation
both in their own group and in other groups they interact with; the likelihood of
intergroup conflict is affected by the frequency of interactions across groups captured by
measures of diversity and segregation. Our model focuses not on the type of intergroup
interactions, but in the content of reputation, which varies across groups. Fearon and
Laitin (1996) also view reputation as a group-specific feature. They explain interethnic
cooperation by showing theoretically the existence of equilibria in which groups avoid
escalation of conflict and equilibria in which ingroups “police their own.” By adding the
element of cross-cultural difference we show that the existence of such equilibria is more
likely when the groups that interact share the same reputational considerations. While
their theory explains why intergroup cooperation is common, ours identifies conditions
under which such cooperation is more likely to break down.

Empirically, our study closely relates to work connecting the incidence of conflict
to cultural distance across groups. Several studies view cultural distance as distance in
preferences over goods (Esteban and Ray, 2011; Spolaore and Wacziarg, 2016, 2017),
with theoretically mixed conclusions for the likelihood of conflict. Similar preferences
may increase conflict over rival goods, but reduce it over public goods. Guarnieri (2022)
provides evidence for this by showing that the likelihood of civil conflict over power
(and thus over access to the provision of public goods) increases in the cultural distance
of rebel groups from the government. Our study emphasizes a concrete dimension of

heterogeneity across populations, reputation, and attempts to empirically isolate that



channel from overall differences in preferences and culture. In a similar vein, but
focusing on a different element of culture, Guarnieri and Tur-Prats (2020) show that
differences across groups in gender norms drive conflict-related sexual violence.
Finally, and beyond conflict, our conclusions have implications for intergroup ten-
sions in other settings of intergroup contact, such as immigration. Research has found
some groups of immigrants and refugees to be more violent-prone than others due
to group-specific cultural characteristics of collective experiences (Miguel et al., 2011;
Grosjean, 2014; Couttenier et al., 2019). We highlight instead incompatibilities in
cultural characteristics between immigrant and host populations. Citizens of western
countries tend to discriminate against Middle Eastern, Balkan and Eastern European
immigrants (Hainmueller and Hangartner, 2013; Bansak et al., 2016), a propensity that
has been attributed to religion (Adida et al., 2010, 2014) or broad civilizational clashes
(Huntington, 1996). Our framework narrows in on concrete cultural differences related
to how members of different groups use reputation, as a complementary factor that

can drive conflict between immigrants and natives.

3 Reputation types and their interaction across cul-

tures

3.1 Punishment-based and cooperation-based reputation

Reputational considerations have been identified as a fundamental driver of human co-
operation by a large literature in the social sciences (Fearon and Laitin, 1996; Milinski
et al., 2002; Dal B, 2005). Cooperation can be efficiently sustained through different
types of reputation systems. On the one hand, building a reputation of someone who
punishes transgressions against them can effectively deter cheating in future interac-
tions. On the other, cooperation can be achieved if individuals build a reputation of
someone who cooperates, and avoid interactions with non-cooperators.

The best known examples of punishment-based reputation systems are cultures of
honor. In societies of honor, individuals (primarily men) are sensitive to insult, at-
tacks on family (especially female family members) or property, and are willing to use
violence to defend their reputation against those who slight them. Failure to pun-
ish personal insult results in a loss of reputation that is shameful for the individual

and implies loss of status in the community. Punishment can take the form of honor
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killings, and can escalate into vendettas, or tit-for-tat situations in which the punisher
(or his family members) are punished by the punishee. Societies of honor have been
studied by ethnographers in the Mediterranean (Campbell, 1964; Boehm et al., 1984),
the Middle East (Stewart, 1994) and Central Asia (Keiser, 1991), and are commonly
associated with subsistence systems reliant on pastoralism (Cao et al., 2021). Cultural
psychologists Nisbett and Cohen have identified a culture of honor descending from
Scots-Irish farmers as one of the roots of violence in the US South (Nisbett and Co-
hen, 1996; Grosjean, 2014). While violence and blood killings have been given much
emphasis in the anthropological literature, they correspond to deviations rather than
to the everyday experience of honor-based societies. The threat of punishment is what
sustains cooperation and deters transgressors. The sociological study of Gould (2000)
in Corsica, an honor society known for vendettas, demonstrated that the frequency of
honor killings was very low in practice.

Leung and Cohen (2011) identify a different reputation system in cultures of face. In
such cultures, often thought to be characteristic of Asian societies, a person’s dignity is
defined not by their ability to defend their honor, but by behaving appropriately within
the system in which they are embedded. “Losing face” (Hamamura et al., 2009) and
the associated shame is in such cases the threat that sustains proper behavior. Unlike
in honor cultures, it is not incumbent on victims of aggression to redress grievances
themselves (Leung and Cohen, 2011). Abstinence from punishment of transgressors
is also a characteristic of cultures of dignity. In response to offense, an aggrieved
member of a culture of dignity may “exercise covert avoidance, quietly cutting off
relations with the offender without any confrontation” (Campbell and Manning, 2014,
2018). Avoidance and toleration, for example of accidental personal injuries, distinguish
cultures of face and dignity from cultures of honor. Unlike societies of face, societies
of dignity resort to these behaviors not out of reputational considerations, but out of
internalized moral norms (Kim and Cohen, 2010). Reputational considerations and

avoidance of transgressors may, however, coexist as strategies sustaining cooperation.

3.2 Cross-cultural interactions and cultural incompatibility

What happens when societies reliant on different reputation systems interact? A char-
acteristic example is provided by conflicts between pastoralists and agriculturalists,
the former relatively more reliant on punishment to sanction offenders and maintain

honor (Figueredo et al., 2004). Farmer-herder conflicts have been documented since
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antiquity (Turchin, 2005) and are still a perennial problem in parts of the world, such
as the region of the Sahel in Africa. As examples of low-intensity conflicts (LIC), they
have been extensively analyzed by geographers, anthropologists and political scientists
(Little, 1992; Thébaud and Batterbury, 2001; Turner, 2004). The literature has docu-
mented multiple triggers of these conflicts, including uneven access to state institutions
and fights over resources triggered by climate change (Eberle et al., 2020; McGuirk and
Nunn, 2020). However, participants themselves have also identified cultural differences
as additional causal factors (Ofuoku and Isife, 2009). Surveys of farmers and herders
often reveal damage of crops initiated by pastoral groups as the point of onset of the
conflict (Turner et al., 2006). To such actions, farmers often reply with fencing and
cutting access of herders to their crops and water resources. And while violence of
herders has often been documented (Benjaminsen et al., 2009), equivalent retaliating
actions on the part of farmers are rarer. In certain cases farmers have migrated out of
a region in order to avoid herders’ violence against them (Tonah, 2006). This example
illustrates a pattern that we analyze more systematically in the rest of the paper: when
societies reliant on punishment interact with societies reliant on image scoring, the for-
mer have an incentive to commit offenses against the latter, since punishment does
not anymore function as deterrent. Image scoring societies respond with avoidance
and shunning. The ensuing conflict is not necessarily due to the higher propensity of
pastoral societies to commit violence. As Ellickson (1991) shows in the case of rural
Shasta county in California, herding societies are able to enforce norms of coopera-
tion and face instances of within group conflict only when the group is infiltrated by
outsiders, unfamiliar with those norms.

Aggression, avoidance, and the breakdown of cooperation ensue in other situations
of cross-cultural contact, such as immigration. Often, that is the case when immi-
grants from punishment-based societies move to societies of the Western world, where
reputations based on punishment typically play only a minor role. The lack of accul-
turation has been identified as a candidate reason behind immigrant delinquency in
the sociological literature (Vega et al., 1993). While the concept can broadly refer to
psychological distress from dealing with foreign norms of conduct or to transgressions
that happen due to lack of familiarity with a new culture, it also applies to a more
explicit clash between the cultures of natives and newcomers. One such example, the
famous ethnography “Street Corner Society” describes this clash between the social

structure of immigrants from rural Italy and that of the Anglo-saxon society of Boston
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(Whyte, 2012). Sellin (1938) formulated the “culture-conflict” hypothesis that states
that a group’s crime rate is positively correlated with the extent of incongruity be-
tween the group’s legal norms, folkways and values, and that of the host community.
Shoham (1962) provides evidence for this hypothesis in the context of Israel. He ob-
serves higher crime rates, specifically homicide rates, among African immigrants and
attributes these findings not only to cultural distance — which was highest between that
group and Israeli society compared to immigrants from e.g. Europe — but also to “the
existence of a cultural tradition among the African immigrants of settling disputes by
violence, a method of ‘self-help’ which may have been more or less accepted conduct
in their countries of origin” (Shoham, 1962). Similar patterns have been documented
in other countries. Aronowitz (2002) finds higher delinquency rates among Turkish
immigrants in Berlin who score higher in a Turkish identity index that measures iden-
tification with traditional Turkish values, such as the importance of honor. Junger-Tas
(2001) and Bovenkerk and Fokkema (2016) note the disproportional criminality rates
among Morrocans, another culture of honor, in the Netherlands (a cooperation-based
society). Importantly for our argument, delinquency appears to be curtailed whenever
the group manages to maintain tight social control over its members by forming a form
of effective ghetto (Aronowitz, 2002).

4 Model

In this section we present a model of intergroup cooperation and conflict. First, we de-
scribe how reputation can help sustain cooperation within a group. We distinguish two
types of reputation that differ in their informational content: whether group members
cooperated in past interactions, or whether group members have punished others who
defected. Second, we show how cooperation can be sustained across group boundaries,
as long as both groups rely on the same reputational mechanism. Finally, we show
how mutual cooperation breaks down in interactions between members of two groups

that are of different reputational types.

4.1 Setup

Consider a group of people playing a social matching game. Each period, all members
of the group are randomly paired to play an extended prisoner’s dilemma game that

consists of two rounds. In the first round, players simultaneously decide whether or
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not to contribute to a joint project. Each contribution yields output R, 2 > R > 1,
and the pair’s total output is equally split among the two players. Individuals are
heterogeneous with respect to contribution cost &;, where &; is drawn from a distribution
with cumulative distribution function G and associated density function g, G(£) = 0
for £ < R/2 and G(§) =1 for £ > R. We assume that G is continuous everywhere.

In addition to contributing (¢) and non-contributing (d), individuals may also
choose action a and avoid the prisoner’s dilemma round, in which case their oppo-
nent earns a payoff of zero.? Avoiding the first round interaction requires effort from
the player who chooses to do so, and therefore entails a cost ¥ > 0. For simplicity
of exposition, we assume that a player who opts for a receives a payoff that is equal
to the lowest possible payoff when participating in the prisoner’s dilemma game, i.e.
v =¢ — R/2. The complete payoff matrix for the row player in the first round of the

interaction is then given by Table 1.

Table 1: First stage game

C d a
¢ R R/ 2-& 0
d R/2 0 0

a —UV -V -V

Aggregate payoffs are maximized if both players contribute, but players have in-
centives to opt for the opportunistic choice d since R/2 > R —¢; and 0 > R/2 —¢; for
& > R/2. We study how a reputation mechanism can help groups to achieve mutual
cooperation. As will become clear, the option of avoiding the first round interaction a
gives players the possibility to withhold cooperation from an uncooperative opponent
without appearing opportunistic, and will play an important role in a reputational
equilibrium.

After the prisoner’s dilemma, each pair immediately plays a second round, where
players can choose to punish their opponent. A punisher ¢ must bear a cost x; > 0
to inflict damage d > 0 to the punishee. The individual’s cost of punishment is inde-
pendently drawn from a distribution with continuous cumulative distribution function
H(k;) with H(k) =0 for k < 0 and H(k) = 1 for K > d. We assume that ; and §; are

2This is similar to e.g. Rohner (2011).
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independently distributed, private known, but not publicly observed. Both distribution
functions G and H are identical across individual and publicly known.

Players are infinitely lived and maximize expected payoffs valued with a time dis-
count factor 0 < § < 1. The group is assumed to be large, so that the same individuals
are rarely matched twice. This ensures that direct reciprocity — that is, cooperating
with an opponent if this opponent has cooperated with the player in the past — can
only play a minor role, and we fully abstract from it for simplicity. Instead, players
can learn the reputation that an opponent has within the group. That is, cooperation
may be sustained through indirect reciprocity, as reputational concerns can incentivize
individuals with sufficiently low contribution cost &; to cooperate. We view reputation
as a collective institution, which requires members of the group to observe, record,
and transmit information about past actions of members of the group. A reputation
mechanism is thus a group-specific characteristic.

We consider two different types of reputation. In the first, which we refer to as
cooperation-based reputation, or “coop-rep”, a group keeps track of the first round
actions of its members, namely of who has cooperated and who has defected in the
past. Alternatively, a group with punishment-based reputation (“pun-rep”) records
the second-round responses of its players, keeping track of who has punished an unco-
operative opponent, and who has failed to do so. We assume that a group does not
have sufficient informational capacity to keep track of both types of information, but
instead has to rely on either one or the other reputational mechanism.

Cooperation-based reputation. Consider a reputational mechanism based on
first round actions, where a player’s reputation turns positive (coop+) if the player
cooperates and negative (coop—) if they defect. Reputation is not changed if either
player avoids the first round. Players know the reputation of their opponent and can
condition their actions on this binary information.

While there always exists a pooling equilibrium where all players defect and have
coop—, we are interested in a separating equilibrium with a cutoff £, so that players
with & < € cooperate against players with coop+ and avoid interactions with players
with coop—. Players with & > ¢ defect independently of the opponent’s type, and no
player punishes during the second round. In this equilibrium, all players with & < &
have a coop+ reputation and cooperate with each other, while players with & > & have
coop—.

Under what conditions is this an equilibrium, so that it is optimal for players
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with & < € to cooperate with a coop+ player and to avoid a coop— player? Denote
the maximum expected discounted lifetime payoff of an individual ¢ with coop+ and
coop—, respectively, at the beginning of a period with V' (¢;) and V~(¢;). After being
matched with an opponent, the reputational standing of the opponent is denoted in
parenthesis, so that, for example, the expected discounted payoff of a coop+ player i
that is paired with a coop— opponent is denoted by V+(=)(&)).

Assuming that others play according to the suggested equilibrium strategy, an
opponent with coop+ has &§; < € and therefore cooperates with a coop+ player and
avoids a coop— player. Similarly, an opponent with coop— defects against either type of
player. An opponent is of type &; < ¢ with probability G(£). Then, V+ = G(&)V+TH) +
(1—G(&)V*+) with

(R—¢+ov+(&) e

V() = max § R/2+ 6V (&) if d (1)
|R/2-&+0VH(E) ifa

(R/2— € +0VHE) e

VHO(&6) = max € 0+ 6V~ (&) it d 2)

(R/2-&+0VH(E) ifa

Similarly, V= = G()V~®) + (1 — G(£))V~) with

(0+6v-(c,) if

Vo(g) = max § 04 8V~ (&) if d (3)
(R/2—&+0V (&) ifa

(R/2— € +0VHE) if e

V-(g) = max 4 0+ V(&) if d (4)
(R/2—&+0V(&) ifa

The optimal action is ¢ in (1) and (4) and a in (2) if & < R/24+6(VT =V ™), and d
in all three cases otherwise. Notice that we assume that a player chooses a over ¢ in (2)
whenever the two actions yield the same payoff. A player is always indifferent between

c and d in case (3), since the opponent plays a and reputations are not updated. This
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defines the threshold

§=R/2+46(VT(E) =V (9)

which together with (2), (3), and (4), implies that V() (&) = V—( (§) V(€)=
0 and therefore V=(£) = 0. Further from (1) we have V*(§) = G(E)VTH) = G(E)R/2,
so that the threshold is given by

¢ =(1+0G(¢))

¥ =M@ )

We notice that M(.) is non-decreasing in G(&) and therefore also in &.

Proposition 1. There is at least one coop-rep equilibrium with positive cooperation
rates if there is a £ > R/2 such that

Proof. Notice that M (&) has upper bound (1 + §)%, so that & > M(&) for any & >
((1 +0)R/2). By the condition of the proposition, £ < M () for some & > R/2. As
M (&) is continuous, the intermediate value theorem implies that there is at least one

¢ > R/2 with G(§) > 0 such that £ = M (). O

Proposition 1 states that an equilibrium with positive cooperation rates exists, as
long as there is a sufficient mass of individuals with relatively low contribution cost.
Notice that for any £ € [R/2, R], the length of the support that is to the left of € is a

share &

7 /2 2 of the total support. The condition of the proposition then requires that
there is a £ where the share of the population with & < ¢ is larger than the share of the
support to the left, scaled by a factor 1/9. For the rest of this paper, we will assume
that this condition is satisfied, so that a cooperative equilibrium exists.

We refer to the socially optimal equilibrium, namely the equilibrium with highest
€, as the cooperative equilibrium with associated cut-off £€¢. That is, we define £¢ <
(14 0)R/2 such that £¢ = M(&€) and € > M(§) for all £ > £°. In the cooperative

equilibrium, cooperation rates are given by (G(£9))?, while defection rates are given by

(1-G(£)).
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Proposition 2. In a coop-rep group, cooperation rates (defection rates) in the coop-
erative equilibrium are increasing (decreasing) in the return to the common project R

and in the discount factor d.

Proof. The function M(.) is increasing in R and §. The respective derivatives are given
by

oM() _
SR = (14+d5G(&)) >0
M) _ eom2) >0

The result of the proposition then follows directly from the fact that OM/0¢ < 1 at

the cooperative equilibrium. [

Punishment-based reputation. Next, we turn to a reputational mechanism that
is based on second round actions, which captures whether individuals punish opponents
who don’t contribute. We consider again a simple reputational score. In this case, a
player gains a positive reputation (pun+) if they punish an opponent who does not
cooperate. If a player fails to punish a non-cooperator, they earn a negative reputation
(pun—). While there is a trivial pooling equilibrium where all individuals defect and
nobody punishes, we are interested in the existence of a separating equilibrium with a
threshold &, where players punish non-cooperation if and only if their punishment cost
k; is below the threshold. Notice that this reputation does not contain information on
whether an individual contributes. Therefore, in such an equilibrium, all players defect
against a non-punishing opponent (pun—), since there are no incentives to cooperate.
Players with contribution cost below some threshold é will cooperate against players
with pun—+, in order to avoid being punished, while the others defect.

Under what conditions is this optimal? Defecting against a pun+ opponent in-
creases first round payoffs, relative to cooperating, by & — R/2, but comes at the cost
of being punished and thus suffering damage d. The threshold for contributing when
paired with a pun+ player is then

§=d+R/2 (6)

That is, a player with & < £ is a conditional cooperator, who contributes when

paired with a pun+ player and defects otherwise. Players with & > & defect inde-
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pendently of the opponent’s reputation. Reputation only matters if the opponent is a

conditional cooperator, and the value of having pun+ rather than pun— is therefore

Fe) V() = O(E R te) ) - (8 max —Kki + 0V (k) ifp
Vi) V() = 60 (5 v ) ) - Gy ST

The last term represents the decision of a pun— player of whether to punish and

restore reputation or not, and determines the threshold level for punishment cost as

Using this in (7) yields

0G(§)
TG@(R/Q) (8)

and players punish non-cooperation if they have punishment cost xk; < k. Coopera-

K=

tion rates in the cooperative equilibrium are G(§)H (i), while defection rates are given

by one minus the cooperation rate.

Proposition 3. Cooperation rates (defection rates) in the cooperative equilibrium of a
pun-rep group are increasing (decreasing) in returns R, the discount rate § and inflicted

damage d.

Proof. £ is increasing in d and in R and constant in §, & is increasing in ¢, in R and in

g O

4.2 Comparing coop-rep and pun-rep

Neither reputational mechanism is always preferable. Which mechanism can sustain
higher cooperation rates depends on the parameter environment, and a direct compar-
ison is difficult as the pun-rep equilibrium depends on an additional parameter (d) and
an additional distribution (H).

For illustration, we plot cooperation rates for a parametrization with R = 1.5,
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Figure 1: Cooperative equilibrium
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d=0.5, k ~T'(1,1) and a linear density function for £ of the form

o(6) = Z+(@-2)p ff<e<R
0

else

for some 3 € [-8/R?, —§]. The coefficient 3 denotes the slope of the density function,
with larger absolute values of § indicating that a larger share of the population have
relatively low values of €. In the left panel of Figure 1 we fix § = —1.35 and vary 4, in
the right panel we fix 6 = 0.9 and vary 5. Pun-rep can sustain higher cooperation rates
than coop-rep if discount factors are low, but the relationship inverses at high levels of 4.
The lack of cooperation under coop-rep with low discount factors mirrors the condition
of proposition 1. Our results indicate that with high discount factors, a punishment
based mechanism achieves higher cooperation rates. This is in line with the observation
that honor cultures, which exhibit a particularly strong emphasis on a reputation based
on punishment, developed predominantly in herding economies with low population
density, where interactions are rare and discount factors thus should be higher (Nisbett
and Cohen, 1996). Cooperation rates are also higher with punishment-based rather
than cooperation-based reputation if 3 is small is small in absolute value, that is, if
there are only relatively few individuals with a low contribution cost. This mirrors the
finding of Schlapfer (2018) that starting from a pool of defectors, cooperation is likely

to arise initially with support from a punishment-based reputation mechanism.
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4.3 Reputation and intergroup interactions

To study interactions across group boundaries, we extend the model to include two
groups. Occasionally, individuals from different groups will be paired together to play
the same game as above. A situation like this may occur when groups occupy neighbor-
ing territories, share economic resources, or when members of one group immigrate into
a territory currently occupied by another group. If groups use reputation to sustain
cooperation in within group pairings, when can cooperation also be sustained across
groups?

Denote the share of group 1 in the total population with s;. Players mainly interact
with members of their own group, but occasional cross-group pairings will occur. In
each period a player is paired with an opponent of the same group with probability
1 —~. With probability v, the co-player is randomly drawn from the whole population.
Thus, the probability of meeting a member of the opposite society is r; = y(1 — s1) for
members of group 1 and r, = 7s; for members of group 2.

Reputations are assumed to remain group-specific, so that reputational information
is only shared among group members, without flow of information across group bound-
aries. This can be justified by assuming that individuals gossip about group members’
actions only with other members of the ingroup, but not with outgroup members.
We further assume that groups cannot identify outsiders, so that individuals cannot
build a personal reputation across group boundaries. Individuals are aware of average
choices of members of the other group in intergroup pairings however, and chose their
actions accordingly. Finally, we assume that groups can observe all interactions of their
members, also if these interactions take place in a pairing with the outgroup.

As Fearon and Laitin (1996) show for the case of two coop-rep groups, mutual co-
operation across groups can be sustained if reputational concerns extend to intergroup
pairings. If players fear that they will loose their coop+ reputation within their group
if they defect against a player from the other group, then they have incentives to coop-
erate. As we show here, a similar logic applies to pun-rep groups: if failing to punish
a defecting outgroup member lowers one’s status in their own group, then they have

incentives to punish, which in turn incentivizes one’s opponent to cooperate.

4.3.1 Two coop-rep groups

Consider first two groups that both rely on coop-rep to sustain cooperation within

the group. Under what conditions can an equilibrium be sustained in which players
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cooperate in interactions with outgroup members?

Assume that in group 2, a share py of players cooperate in intergroup interactions,
while the rest defect. Cooperation is necessarily unconditional, since reputations cannot
be formed across group boundaries, and players therefore have no information about
their opponent’s past actions in an intergroup pairing. We are then looking for a
separating equilibrium in group 1, where players with ¢ smaller than some threshold
& cooperate within their group with a coop+ opponent and avoid otherwise, and
cooperate unconditionally in intergroup pairings. Players with ¢ > &, always defect.
We consider a mechanism where a player’s reputation turns negative whenever they
defect, be it in interactions withing the group or in outgroup pairings, and turns positive
after cooperation. Note that in the equilibrium that we are considering here, such a
reputational mechanism is informationally efficient, since a player that defects against
an outgroup member will also defect in a within-group pairing. That is, actions in
intergroup interactions reveal the type of the player, which is then accurately reflected
in a player’s reputation.

Expected discounted payoffs of an individual with positive reputation that is matched

with an outgroup member are

p2(R—&)+ (1 —p2)(R/2—&)+0VT(&) ifc
Vo (&) = max § pa(R/2) + 6V (&) it d (9)
R/2 — &+ 0VT(&) if a
Notice that this boils down to the same decision problem as in the ingroup inter-
action case described in (1), and a player thus cooperates if & < Z[VF(&) — V(&)
Expected payoffs of an individual with a negative reputation are the same, except that
reputation remains negative in case the individual plays a. Since a is never optimal,
we have that V3 (&) = V5 (&) = Vo(&).
Encounters with conditional cooperators occur with probability (1 — r)G1(&), so
that the threshold & is

R
2
with an equivalent equation defining &, so that py = Go(&y).

& =[1+0(1=r1)G1(&)] (10)

Proposition 4. There is at least one coop-rep equilibrium with positive cooperation
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rates for group k if there is a £ < R/2 such that

Gi(€) > ﬁ <§ - g)

In particular, there is at least one coop-rep equilibrium with positive cooperation rates
if Gk(R/2) > 0.
Cooperation rates in the cooperative equilibrium, if it exists, are non-increasing in

the share of intergroup pairings r.

Proof. The proof of the existence statement is equivalent to the proof of Proposition 1.
For the second part, consider two rates of intergroup interactions 4 and r2, r2 > r4
and associate cooperative equilibria with threshold levels €4 and &7, respectively. Then
4 = [146(1 — rHG(EY]R/2 and therefore £4 < [1 + 6(1 — rP)G(E4)]R/2. Since
> 1+0(1—rB)G(E)]R/2 for any £ > [1+5(1—rP)|R/2, it must be that & > 4. [

Reputation only pays off in ingroup pairings. More frequent intergroup interactions
then limit the value of being in good reputational standing, thus reducing cooperation

rates.

4.3.2 Two pun-rep groups

Under what conditions can a cooperative equilibrium across groups be sustained with
two pun-rep groups? In such a separating equilibrium, tough players punish opponents
who play d or a in intergroup pairings, in order to keep their pun+ reputation within
their own group, providing incentives for opponents to play c.

Assume that a share m, of players from group 2 cooperate in intergroup interactions,
while the rest defects. Further, assume that a share ¢, punishes non-cooperation. A

player from group 1 will then cooperate in an intergroup pairing if

R
& < 5 + qod (11)

which implies that we now have two thresholds given by



f < €. Individuals with & < & cooperate in in-group pairings with a pun+ opponent,
while those with & < § additionally cooperate in intergroup pairings.

Opponents from the outgroup do not condition their actions on reputation, so the
advantage of entering an intergroup pairing with positive reputation is reduced to
costlessly conserving this reputation in case the opponent cooperates, which happens

with probability mo. Therefore we have

Vi = V5 =md(Vh —V7)

As in the within group case, the surplus value of a good reputation when meeting

a conditional cooperator is given by

R
Vi =V = 5+ —v7)

therefore

VoV = (1= n)GE) s+ (1 - m)G(E) + )iV~ V)

(1— Tl)Gi(él) (E)
L= [(1=r)Gi(&) +rima)d \ 2

and we find the threshold value of punishing non-cooperation

R = (1 - 701)Gl( 1)(5 E
1-[(1- Tl)Gl(&) + 1m0 ( 2 ) (12)

where R
T = GQ <5 + Hl(iél)d) (13)

Proposition 5. There is at least one solution to the system defined by (12) and (13).

Proof. Define

i (- r)Gi(&)0 R
M(x) = 1—[(1—71)G1(&) 4 rGs (% + Hi(r)d)]o (2)

First notice that since H; is non-decreasing in x and G is non-decreasing in &, M'(k) >
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0. Further for any x we have

0 < (1-— Tl)Gl<£1)5 (R) < M(x) < — [(1 — 7’1)G1(§1)(5 <§>

T 11— (1—1)G(&)5 \ 2 (1—71)G1(&) + 7)o \ 2
Therefore
1-m)Gi (&) (R
K < M(r) i< E T _lil)ﬁl()g{)é <5>
w2 Mix) TRz [((11 - :11))511((511)>6+ o @)
and the proposition follows from the continuity of M (k). 0

We define the equilibrium with highest levels of &, and therefore with the highest
level of é in the other group, as the cooperative equilibrium #¢. That is, K¢ = M (&%)
and xk > M (k) for any k > &°.

Cooperation rates in pairings within and across groups are then given by, respec-

tively,
Gy(&)H; (R9) within group ¢
1 - .
§(Gz(§lc) + Gj(ﬁjc)) across groups ¢ and j.

Notice that it is possible that cooperation rates across groups are higher than within

group.

Proposition 6. If the groups have the same size and the same distributions of & and
K, then cooperation rates across and within group are both decreasing in the rate of

tergroup interactions r.

Proof. Since § < &, G(§) < G(€).Consider any 74, rp with 74 > 75, and associated
cooperative equilibrium thresholds £§ and £§.Then &G = M(&S,ra) < M(KS,rg),

which implies that #§ < &% by the definition of the cooperative equilibrium. O

This follows the same logic as in the two coop-rep groups case, where more inter-
group interactions limit the scope of reputaitonal concerns. Nevertheless, an equilib-

rium with mutual cooperation in some intergroup pairings remains feasible.
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4.3.3 One coop-rep and one pun-rep group

In the case of one coop-rep and one pun-rep group, mutual cooperation in intergroup
pairings cannot be sustained. Members of the coop-rep group have no incentives to
punish, since their own group does not value punishing, and they cannot build a repu-
tation in the other group. Players from the pun-rep group then have no incentives to
cooperate, since they will not get punished and first round actions do not affect their
reputation among their peers. Instead, all members of the pun-rep group, indepen-
dently of their type, will necessarily play d whenever they are paired with an opponent
from the other group.

In order to sustaining a pun+ reputation withing their group, members of the pun-
rep group have incentives to punish in intergroup pairings. In particular, a pun-rep
group member punishes non-cooperation if k; < K, where & is defined by (12), when
referring to the pun-rep group as group 1 and to the coop-rep group as group 2.

Coop-rep group members have two sources of incentives to cooperate in intergroup
pairings: to sustain their reputation withing their own group, and to avoid being
punished in case their opponent has punishment cost x; < £. Since opponents from the
other group always defect, the expected lifetime payoff when matched in an intergroup
pairing is given by

E_g+ovT if ¢
Vo = max { —qid + 6V~ if d
%—@—qld—i—éVJF if a

where ¢; = Hi(%1). The threshold on contribution cost ; for cooperating in intergroup

pairings is therefore

E=" t+qd+6VT—V)

while

N | 3

3 +6(VE—=V)

is the relevant threshold in pairings within group 2. Clearly f > ¢ whenever ¢; > 0.
This implies that a share G2(§ ) — G5(€) will cooperate in intergroup pairings but not if
paired with a member of their own group. But this cannot be an equilbrium, since it is
no longer informationally efficient for actions in intergroup pairings to affect reputation.

If a member of the coop-rep group is paired with an individual from their own group
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Figure 2: Cooperation in intergroup pairings
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who has defected in the past in ingroup pairings, but has cooperated with members
of the outgroup, then this opponent must have an §; with f > & > £ Therefore, this
individual will defect again with ingroup members, and the action in the outgroup
games should be discarded. The reputational information will therefore only represent
past actions in within group pairings.

The incentives for playing ¢ when paired with a member of the pun-rep group are

then only due to the avoidance of punishment, and the relevant threshold is therefore

- R
= — d
§ 2+Q1

Punishment of group 1 members and cooperation of group 2 members in intergroup
pairings are determined by (12) and (13), and cooperation rates are exactly half of those
in the case with two pun-rep groups.

Figure 2 shows cooperation rates in intergroup pairings for our baseline calibration
with varying levels of § (left panel, » = 0.2) and r (right panel, § = 0.9). As in
the single group case, the parametrization determines whether coop-rep or pun-rep
performs better. The smallest cooperation rates are unambiguously found in the case
of mixed reputational systems, where one side, the pun-rep group members, always
defect.

4.3.4 Selective intergroup interactions

Can cooperation survive if players can influence the probability with which they are
matched to outgroup members? It is possible in the case of two coop-rep groups,

but only as a borderline case. Assuming that the two groups are identical, so that
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G1(&) = Go(&), we find that conditional cooperators are indifferent between inter-
acting with ingroup or with outgroup members. Defectors on the other hand strictly
prefer intergroup pairings, since members of the other group cannot selectively avoid
interacting with them. If players can influence the chance of being paired across group
boundaries, then players with ¢ > ¢ will seek out intergroup pairings, and the coop-
erative equilibrium only survives under the assumption that conditional cooperators,
who are indifferent, will do the same. Otherwise, the share of defectors in intergroup
pairings will increase, so that conditional cooperators prefer within group pairings.

In the case of two pun-rep groups, two opposing forces are at play. Ingroup pairings
benefit conditional cooperation, as having access to the opponent’s reputation allows for
defecting against an opponent that does not punish. But non-punishers prefer pairings
with outgroup members, since then their negative reputation cannot be exploited. This
in turn makes intergroup pairings more attractive for all players, including conditional
cooperators. Which of the two forces prevails, or whether they will balance out, depends
on the parameter specification.

Results are unambiguous in the case of one coop-rep group and one pun-rep group.
All members of the coop-rep group will avoid interactions across group boundaries,
since their opponents will always defect and some also punish non-cooperation. If
possible, the coop-rep group will therefore opt to shut down any interactions with the

pun-rep group.

4.3.5 Gossip sharing across group boundaries

So far we assumed that reputational information is not shared across group boundaries.
Here, we show that the main result holds if we relax this assumption, and instead
assume that in inter-group pairings, players can learn the reputational status of their
opponent within the other group.

In the cases of two coop-rep grous, full information sharing implies that player can
condition their actions in intergroup pairings in the same way as in pairings within
group. As a result, a player has the same information and faces the same incentives
with all opponents. With respect to reputation, the two groups effectively merge
into one large group. Under the assumption that both groups are identical, so that
G112(§) = G1(&) = Ga(€), the new equilibrium will then be defined by the same cutoff
(5) as in the single group case, and cooperation rates in intergroup interactions are the

same as within single groups.
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Similarly, if both groups are pun-rep, learning whether an opponent is a punisher or
not allows players to apply the same strategy in across-group pairings as within-group.
Assuming identical distribution of parameters within groups, the resulting equilibrium
is defined be (6) and (8), and cooperation rates are the same as in the single group
case.

In both these cases, sharing of reputational information across groups is beneficial
for cooperation. But mutual cooperation remains unfeasible in the case of a coop-rep
and a pun-rep group. In intergroup interactions, pun-rep group members can now learn
whether their opponent is known to be a cooperator of defector, but this provides them
with no incentives to adjust their behavior. Namely, they lack incentives to cooperate,
and will thus defect in all intergroup pairings. Members of the coop-rep group instead
are now able to condition their actions in intergroup pairings on the pun-rep status of
their opponent. Equation (6) then determines whether the coop-rep player cooperates
or defects across group, and cooperation rates in interactions across group will be half
of what they would be with two pun-rep groups, assuming that parameter distributions

are the same across groups.

5 Empirical patterns

In this section, we provide evidence that our theory is consistent with empirical pat-
terns pertaining to different types of intergroup tensions. First, we show that cultural
incompatibility across societies in terms of reputation systems is correlated with the
intensity of outgroup discrimination. Discrimination is more likely to originate from
members of coop-rep societies and be directed against members of pun-rep societies,
rather than the other way around. Second, we show that incompatibility in repu-
tation mechanisms is a consistent predictor of bilateral conflict across ethnic groups.
Differences in reputation systems are not mere proxies for bilateral distances in other
dimensions of culture or for intergroup differences in other common predictors of con-
flict.

5.1 Measuring reputation mechanisms

A major challenge in testing our argument is that we have no precise empirical way
of classifying societies as pun-rep or coop-rep. That would require knowledge not only

of behavioral patterns, but also of reputational considerations, such as what type of
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reputation society members try to build, or what reputational aspect interests them
the most about parties they transact with (whether they are likely to punish deviations
or exhibit cooperative behavior).

In the absence of such information, we employ an imperfect proxy of punishment-
based reputation using the prevalence of motifs related to retaliation and revenge in a
society’s oral traditions. We rely on a catalog of folklore, defined as stories and beliefs
orally transmitted across generations, which was recently introduced in the economics
literature by Michalopoulos and Xue (2021) and which records thousands of motifs for
roughly 1,000 societies worldwide. Michalopoulos and Xue (2021) provide frequencies
of motifs related to different concepts at the level of a country and at the level of an
ethnic group in the Ethnographic Atlas (Murdoch, 1967), one of the most widely used
anthropological datasets in cross-cultural research in economics. This allows us to use
differences in the prevalence of revenge-related motifs between pairs of countries or

ethnic groups as a proxy for differences in reputation mechanisms.

Figure 3: Revenge motifs by country

(.2232459,.4516716]
(.1892032,.2232459]

Notes: Revenge-related motifs relative to all motifs recorded in the folklore catalog of Michalopoulos
and Xue (2021), by country.

For each society (country or ethnic group), we compute the total number of folklore

motifs that relate to revenge, by summing up motifs from the catalog that are tagged
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by the keywords revenge, punish, punishment, penalty, retaliate, retaliation.>* We di-
vide this number by the total number of motifs recorded for each society to account for
variation in the richness of oral traditions across societies. Figure 3 depicts the distribu-
tion of our measure of revenge-related oral traditions across countries. Unsurprisingly,
revenge-related themes are more prevalent in regions more commonly associated with
honor cultures, such as the Middle East, large parts of Africa and Southern Europe.
However, the measure displays variation within both continents and sub-continental
regions.

When possible, we complement this measure with two additional proxies for pun-
rep cultures. These measures are available for a limited number of societies or at the
country level only. This allows us to use them for validation of our baseline results
relying on folklore only in analyses that involve country pairs.

The first measure is an indicator for societies known to employ retaliatory prac-
tices, as documented by the ethnographic record. Since information on revenge is
not available in commonly used ethnographic databases like the Ethnographic At-
las, we construct this measure based on eHRAF World Cultures, a large collection of
ethnographic material for over 300 societies, organized and indexed by subject at the
paragraph level. The catalog of ethnographic work is available online and a summary
is provided for each culture’s main aspects of social and cultural life.* We crawl the
summaries for mentions of keywords related to retaliation, focusing on the sections on
conflict and social control, which pertain to societies’ interactions with outgroups and
means of maintaining ingroup cohesion and cooperation.® We tag societies as pun-

rep if they include any of the selected keywords in either of the two relevant sections

3We follow Cao et al. (2021) in the selection of keywords. Their interest is in using folklore to
quantify the prevalence of a culture of honor, which they argue is characterized by both retaliation and
a general tendency to violence. Consequently, their folklore-based measure combines concepts related
to revenge and concepts related to violence and conflict. We distinguish between the two sets of
keywords, because we are interested specifically in second-party punishment that serves a reputation-
building purpose. In our model, this type of reputation is not related to a higher prevalence of violence
in equilibrium. In fact, we show empirically that differences between societies in the prevalence of
violence-related motifs do not predict bilateral tensions once differences in reputation are accounted
for.

4See ehrafworldcultures.yale.edu.

5These include practices like gift-giving, mediation by elders, as well as feuds and other retaliatory
norms used to maintain social order through the threat of conflict escalation.
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of their culture’s summary.® We are able to construct this measure for 304 societies
available in the eHRAF World Cultures collection. We match societies in the eHRAF
to ethnic groups in the Ethnographic Atlas, and aggregate the eHRAF indicator to
the country level following a procedure similar to Giuliano and Nunn (2018). Further
details on the construction of this measure are provided in Section B of the Appendix.
The eHRAF-derived indicator of punishment-based reputation is moderately, but sig-
nificantly correlated with the prevalence of revenge-related motifs in folklore at the
ethnic group level, with a correlation coefficient of 0.223 (p-value < 0.0005).

The second alternative proxy of punishment-based reputation comes from the Global
Preference Survey (GPS) (Falk et al., 2018). The GPS is a representative survey of
economic preferences conducted in 76 countries. We use the measure of negative reci-
procity, which is a weighted average of responses to three questions. Two of them
capture self-assessments of the willingness to take revenge and to punish unfair behav-
ior towards one’s self, and correspond well to the role of punishment-based reputation
in our model. The third question, willingness to punish unfair behavior towards others,
captures third-party punishment and is less related to the mechanisms in our frame-
work. Since the GPS does not provide disaggregated responses by component ques-
tion, the overall measure of negative reciprocity is a noisy proxy of reputation built on
second-party punishment. Nonetheless, we find this measure to have predictive power
in our empirical analysis.”

Pairwise correlations in absolute bilateral distances between negative reciprocity,
revenge-related motifs and the eHRAF revenge indicator at the country level are shown
in Table A.2. Summary statistics for all variables used are provided in Tables A.1

(country level) and A.3 (ethnic group level).

6Section B of the Appendix provides examples of descriptions of societies tagged as employing
revenge practices, as well as descriptions of societies with a zero value in the eHRAF indicator, whose
practices correspond to coop-rep cultures in our model.

"The predictive power of differences in negative reciprocity for bilateral perceptions of discrimi-
nation further improves when we instrument this measure with differences in revenge-related motifs
from folklore. This IV strategy isolates variation in the measure that does not relate to third-party
punishment.
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5.2 Discrimination against immigrants
5.2.1 Data and empirical strategy

Our model predicts that incompatibility in reputation systems leads to the breakdown
of cooperation, which manifests as avoidance of pun-rep group members by coop-rep
group members. To test this prediction, we proxy for cooperation failure with discrim-
ination against members of one society by those of another.

We use data from eight waves of the European Social Survey (ESS), a representative
survey of social attitudes conducted in 32 European countries every two years between
2002 and 2016. The ESS asks respondents the following question: “Would you describe
yourself as being a member of a group that is discriminated against in this country?”
Responses are binary. We relate responses of immigrants to cultural differences between
their country of residence and the country of origin of their parents. We focus on the
second generation following the empirical literature in cultural economics (Giuliano,
2007; Fernandez, 2011). This strategy attenuates the potential problem of differential

selection of migrants across cultures.® We run regressions of the form:

Dicot = Bcho + XicotﬁQ + e + Vo + et + Zcoﬁ?) + €icot (14>

where subscripts i, ¢, o and t denote individuals, residence countries, origin countries
(of immigrants’ parents) and survey years, respectively. D;. is an indicator for second
generation immigrants who report belonging to a discriminated group. R, is the
absolute difference in the share of revenge-related motifs between residence and origin
country, our main measure of difference in reputation mechanisms. The vector X,.,
includes a parsimonious set of individual-level controls (age, age squared and gender).

Our identification leverages variation at the country-pair level. p. are residence
country fixed effects that account for time-invariant characteristics of European host
societies, such as low tolerance of immigrants or conservative political attitudes. v,
are origin country fixed effects which account for the fact that discrimination may be

higher against immigrants from poorer or linguistically and religiously more distant

8We define as second generation immigrants those with either parent born abroad. When both
parents are born abroad, we assign origin country characteristics based on the country of birth of the
mother.
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societies. 6, are year fixed effects, that net out time trends in perceptions of dis-
crimination common across all countries. Z., is a set of controls at the country-pair
level. Conditional on the characteristics of the host population and immigrants’ ori-
gin countries, pair-level characteristics such as a common historical past or geographic
proximity may make discrimination more intense against some groups of immigrants
than others. Throughout, we cluster standard errors at the country-pair level, but

results are robust to two-way clustering at the level of origin and residence countries.

5.2.2 Results

Figure 4 is a graphical overview of our baseline result. It depicts the correlation between
perceptions of discrimination and bilateral distance in the prevalence of revenge-related
motifs, net of residence, origin and survey year fixed effects. Consistent with our
theoretical predictions, the higher the difference between countries in terms of our proxy
of reputation systems, the higher is the likelihood of intergroup avoidance, measured as
(perceived) discrimination. The relationship is tight and not driven by outlier country
pairs.?

We explore these patterns more systematically in Table 2. Column 1 reports the
baseline correlation between distance in revenge motifs and perceptions of discrimina-
tion, accounting for fixed effects and individual controls. Columns 2 to 4 successively
add controls at the host-origin country pair level that could affect attitudes and pat-
terns of bilateral interactions between immigrants and host societies. Following Guiso
et al. (2009), in column 2 we control for geographic distance and for whether coun-
tries share a common border, official language, and colonial past. Consistent with the
findings of Guiso et al. (2009) for bilateral trust, immigrants from more distant coun-
tries perceive more discrimination; the opposite is true of immigrants from neighboring
countries. Immigrants from former European colonies do not report significantly higher
discrimination, but immigrants sharing a common language with their host societies
do. This is consistent with higher labor market competition between immigrants and
natives when their profiles are more similar (Borjas, 2003). Conditional on origin from

a former colony, immigrants who share a language with their destination country are

9The slope coefficient is 8 = 1.06, p = 0.001. After trimming the top and bottom 1% in terms of
distance in revenge motifs, we have 8 = 1.15, p < 0.001.
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also more likely to be better integrated, a feature correlated with a higher propensity
to report discrimination (Lajevardi et al., 2020). In column 3 we control for the abso-
lute difference in log GDP per capita (measured in 2000) between residence and origin
country. The relationship between discrimination and bilateral income differences is
negative, but not significant. In column 4, we add a control for religious similarity,
measured as the empirical probability that two randomly chosen individuals in two
countries will share the same religion.!® Lower religious distance is strongly associated
with lower perceptions of discrimination, consistent with work identifying religion as
one of the main drivers of discrimination against immigrants in Europe (Adida et al.,
2014; Bansak et al., 2016). Across specifications, the positive point estimate of the

distance in revenge-related motifs remains highly significant.

Figure 4: Discrimination and differences in revenge prevalence, binned scatterplot
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Notes: Perceptions of discrimination among second generation immigrants in the ESS and distance
between host and origin country in the prevalence of revenge-related motifs. Figure plots binned
residuals of variables net of host and origin country fixed effects and survey year fixed effects.

0This measure is from Guiso et al. (2009) and it is computed as the product of the fraction of
individuals in country j and in country ¢ who have religion k, summed across all religions. Data on
religious adherence is from the World Values Survey.
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Magnitudes are small, but meaningful. As an illustration, consider the case of
immigrants from Egypt, a country with a relatively high prevalence of revenge-related
motifs (0.205). According to the estimate in column (1), an Egyptian immigrant is
around 4 percentage points more likely to feel discriminated in the UK, where the
share of revenge motifs is 0.142, compared to Greece, where the respective share is
0.202. Indeed, in our data two out of six immigrants of Egyptian origin in the UK
feel discriminated, but only one out of eight in Greece. Conversely, an immigrant from
Singapore, a country with a share of revenge motifs equal to 0.106, is predicted to be
1.8 percentage points less likely to feel discriminated in the UK than an immigrant
from Egypt. In our data, none out of four Singaporean immigrants in the UK report

belonging to a discriminated group.

Table 2: Differences in revenge prevalence and perceptions of discrimination

Dep. variable Feels discriminated
(1) (2) (3) (4)

Distance revenge motifs 0.104*** 0.0913*** 0.0951*** 0.0653***
(0.0303) (0.0308) (0.0315) (0.0236)
Contiguous -0.0364*** -0.0393*** -0.0248**
(0.0129) (0.0131) (0.0124)

Common official language 0.0573*** 0.0592%** 0.0355**
(0.0168) (0.0168) (0.0157)
Former colonial relation 0.00414 0.00543 -0.00418
(0.0140) (0.0140) (0.0141)

Distance between capitals 0.120** 0.135*** 0.0551
(0.0528) (0.0524) (0.0462)

Difference log GDP p.c. -0.00565 -0.00901
(0.0227) (0.0232)
Religious similarity -0.153***
(0.0268)

Observations 23896 23896 23693 23693
R-squared 0.0649 0.0666 0.0664 0.0692

Notes: Data from ESS waves 1-8. An observation is a second generation immigrant. Feel discriminated is an indicator
for respondents who report being part of a discriminated group. Distance revenge motifs measures the absolute difference
between the respondent’s residence country and their parents’ country of birth in the proportion of folklore motifs that are
revenge-related. All columns control for gender, age and age squared, host and origin country fixed effects and survey year
fixed effects. Standardized beta coefficients reported. Standard errors are clustered at the country pair level. Significance
levels: *** p< 0.01, ** p< 0.05, * p< 0.1.

An additional testable implication of our theory is that discrimination, as a proxy
of avoidance of interactions, should originate from members of coop-rep societies and

be directed towards members of pun-rep societies, rather than vice versa. We ex-
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plicitly test this prediction in Table 3 by decomposing the distance in the share of
revenge motifs in two parts. We denote by Distance revenge motifs (+) the positive
difference between the origin and host country’s share of folklore motifs related to
revenge, and with Distance revenge motifs (—) the (absolute value of) the respective
negative difference. Higher values of Distance revenge motifs (+) imply that the share
of revenge-related motifs is higher in the respondent’s country of origin than in the
residence country. Higher values of Distance revenge (—) imply instead the opposite
pattern. This specification does not allow us to simultaneously control for residence
and origin country fixed effects, which are collinear with the (linear) distance vari-
ables. We report results from specifications that separately control for origin country
(columns 1-2) and host country fixed effects (3—4).

Consistent with the prediction of the model, perceptions of discrimination are pri-
marily expressed by immigrants from countries whose oral traditions include more
mentions of revenge than those of their dyadic partner. The estimated effect of Dis-
tance revenge motifs (—) instead is never significant and is inconsistent in sign and
magnitude across specifications. Discrimination and avoidance appears to be predom-

inantly the response of coop-rep societies towards members of pun-rep societies.

Table 3: Discrimination by higher /lower revenge prevalence

Dep. variable Feels discriminated
(1) (2) (3) (4)
Distance revenge motifs (+) 0.144* 0.115*** 0.0781*** 0.0454***
(0.0340) (0.0264) (0.0194) (0.0155)
Distance revenge motifs (-) 0.0238 0562 -0.0111 0.0136
(0.0180) (0.0212) (0.0206) (0.0170)
Observations 23896 23693 23919 23715
R-squared 0.0542 0.0646 0.0375 0.0541
Origin country FE v v
Host country FE v v
Controls v v

Notes: Data from ESS waves 1-8. An observation is a second generation immigrant. Feel discriminated is an indicator
for respondents who report being part of a discriminated group. Distance revenge motifs (+) (resp. —) measures the
difference in the proportion of folklore motifs between the respondent’s residence country and their parents’ country of
birth when that difference is positive (resp., negative). All columns control for gender, age and age squared and survey
year fixed effects. Columns 2 and 4 include all bilateral economic, geo-cultural and religious controls. Standardized beta
coefficients reported. Standard errors are clustered at the country pair level. Significance levels: *** p< 0.01, ** p< 0.05,
* p< 0.1.

In Table 4 we conduct a number of falsification exercises to better justify a role
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for our proposed mechanism of incompatibility in reputation mechanisms. Column
1 replicates, for comparability, the baseline result with host and origin country fixed
effects and bilateral controls (column 4 of Table 2). In columns 2 and 3 we examine
the grounds on which immigrants perceive discrimination in the host country. The
ESS asks respondents whether they feel discriminated due to membership in a number
of group categories. In column 2 of Table 4 we construct a binary dependent variable
for respondents perceiving discrimination on the basis of color or race, nationality,
language ethnicity or religion. These categories correspond to social groups, which form
the unit of culture in our theoretical framework. In column 3 we examine discrimination
on the basis of any of the remaining categories, which include age, gender, sexuality and
disability. As expected, discrimination derives primarily from social (ethnoreligious or
racial) group belonging and not from other attributes.

Bilateral distance in terms of the prevalence of revenge-related motifs could proxy
for cultural distance more broadly, rather than differences specific to the role of rep-
utation. We assess the relevance of this important concern in the remainder of the
table. First, we explore whether the salience of retaliation in a society is a proxy
for other features of cultures of honor. Empirical research shows that honor cultures
are prone to interpersonal within-group violence (Nisbett and Cohen, 1996; Grosjean,
2014) and more belligerent and likely to be involved in intergroup conflict (Cao et al.,
2021). Our model instead emphasizes punishment as a reputation mechanism that sus-
tains a cooperative equilibrium, and does not imply a higher equilibrium association of
punishment-based reputation with violence and conflict. Conflict in our framework is
driven by bilateral differences in reputation types, and not by differences in propensity
to violence. In column 4 of Table 4, we compute the share of a country’s folklore motifs
that relate to violence and conflict, by counting the number of motifs tagged by the
concepts violence, violent, battle, fighting, attach, soldier, guard, troop, army, enemy,
fighter, invasion, invade, defender. There is no significant association between bilateral

differences in violence-related motifs and perceptions of discrimination.

An equally important cultural difference could be in the propensity for cooperative
behavior. In contrast to frameworks like Tabellini (2008), societies in our model do
not differ in terms of the distribution of agents’ types, but in terms of the reputation
mechanisms that sustain cooperation. In practice, punishment-based motifs may be
more prevalent in societies where deception is more widespread, since retaliation may

develop as a mechanism to deal with uncooperative behavior. Residents of more altruis-
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tic or cooperative societies may then be likely to avoid immigrants from societies where
cooperative types are less frequent. We proxy for differences in cooperative behavior
using the share of motifs related to deception, tagged by the concepts cheat, deceive
and trick. As was the case with differences in violence, column 3 of Table 4 reveals that
bilateral differences in the prevalence of deception-related motifs are not significantly
correlated with perceptions of discrimination. In column 6 we control for distances
in all three types of motifs simultaneously. Bilateral distances in revenge continue to
predict discrimination. Conditional on the role of revenge, perceived discrimination
is decreasing in the distance in violence-related motifs. A potential explanation for
this finding is that, for given differences in reputation mechanisms, conflict is highest
between two groups with a strong tendency for (non revenge-related) violence; it is
instead diminished if one of the groups is less conflict and violence-prone.

In columns 7 to 12 we control for bilateral differences in economic preferences from
the GPS. Out of the six economic preferences and beliefs measured as part of the
survey, only differences in patience and negative reciprocity correlate with perceptions
of discrimination. As discussed in Section 5.1, negative reciprocity encompasses mea-
sures of second-party punishment closely related to punishment-based reputation in
our model and is a reasonable alternative proxy for reputation types. In column 13
we control simultaneously for differences in all preference dimensions and distance in
revenge-related motifs. In this specification, negative reciprocity loses in magnitude
and significance. This is consistent with this measure being a less accurate proxy for
reputation differences. Patience remains a strong predictor of perceptions of discrimi-
nation. Falk et al. (2018) show that patience is strongly correlated with income, as well
as with a set of preferences related to individualism and the spirit of capitalism. They
demonstrate that this measure is more predictive of comparative development than
most other commonly employed attitudinal measures. The results of Table 4 indicate
that differences in this central driver of comparative development are also important
for intergroup interactions. Yet, these differences appear independent from differences
in reputation types, whose estimated effect remains unaffected.

Column 14 adds controls for the absolute bilateral distance in each of twenty-
one personal human values, such as the importance of being respected or successful.
These questions form part of the Schwartz value survey, a module of the ESS aimed at

measuring basic human values recognized across all cultures according to the theory
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in Schwartz (1994).!" Figure 5 visualizes the results for relevant coefficients and shows
that the distance in revenge motifs remains one of the two most important predictors of
perceptions of discrimination. In Column 15, we jointly control for differences in other
folklore motifs, differences in economic preferences, and differences in human values.
Overall, these results are encouraging for our analysis as they suggest that avoidance
and discrimination are not the product of general cultural differences, but rather the

specific outcome of cross-cultural differences in the role of punishment.

Figure 5: Other measures of cultural distance
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Notes: Point estimates and 95% intervals from the specification in column 15 of Table 4.

5.2.3 Robustness

In Table 5 we present results using the two alternative proxies of punishment-based
reputation. In columns 1 and 2 we use the absolute bilateral distance in negative

reciprocity from Falk et al. (2018). As shown in Table 4, distance in negative reciprocity

' These questions are phrased as follows: “Now I will briefly describe some people. Please listen
to each description and tell me how much each person is or is not like you. Use this card for your
answer.” Answers range from 1 (Very much like me) to 6 (Not like me at all).

41



is positively correlated with perceptions of discrimination. To purge this measure of
the component related to third-party punishment, which is extraneous to our theory,
we instrument it with the share of revenge motifs in columns 3 and 4. Consistent with

measurement, error, IV estimates are larger in magnitude than OLS ones.

Table 5: Other proxies of difference in reputation types

Dep. variable Feel discriminated

OLS 2SLS OLS
(1) (2) (3) (4) (5) (6) (7)
Distance negative reciprocity 0.0429**  0.0430**  0.498** 0.334* 0.0619*
(0.0204)  (0.0170)  (0.210)  (0.174) (0.0350)
Distance revenge (eHRAF) 0.0344 0.144* 0.238***
(0.0690)  (0.0737)  (0.0695)
Distance revenge motifs 0.0127
(0.0382)
Observations 15971 15951 15869 15849 9572 9446 9440
R-squared 0.0558 0.0622 0.0647 0.0677 0.0676
F-statistic 16.03 11.97
Controls v v v v

Notes: Data from ESS waves 1-8. An observation is a second generation immigrant. Feel discriminated is an indicator for

respondents who report being part of a discriminated group. Distance negative reciprocity measures the absolute difference
between the respondent’s residence country and their parents’ country of birth in negative reciprocity, from Falk et al.
(2018). Distance revenge (eHRAF) is the absolute difference in mentions of revenge in eHRAF societies averaged across all
ethnic groups in a country. Distance revenge motifs measures the absolute difference between the respondent’s residence
country and their parents’ country of birth in the proportion of folklore motifs that are revenge-related. All columns
control for gender, age and age squared, origin and host country fixed effects and survey year fixed effects. Columns 2, 4,
6 and 7 include bilateral economic, geo-cultural and religious controls. Standard errors are clustered at the country pair
level. Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.1.

We next turn to the proxy of revenge-based reputation we construct using the col-
lection of ethnographies in eHRAF. This measure is available for a limited number of
societies, resulting to a loss of more than one third of our sample. While positively
correlated with perceptions of discrimination, distance in mentions of revenge in the
ethnographic record is only marginally significant after the inclusion of bilateral con-
trols. In column 7, we simultaneously include all three measures of punishment-based
reputation in the regression, for the restricted sample for which all three are available.
Distance in the eHRAF measure emerges as the strongest predictor of discrimination.
Revenge motifs remain positive, but diminish in both magnitude and significance. This
may indicate that the eHRAF proxy for pun-rep cultures, which relies on detailed an-

thropological studies of each cultural group, most precisely captures the dimension of
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interest. Nonetheless, these results should be viewed with caution given the limited
number of country pairs for which there is overlap in measures.

As a further check, we explore an alternative specification for our main explanatory
variable. In place of the absolute distance in revenge motifs R, in equation (14),
we use the product of the shares of revenge-related motifs in residence and origin
country, R. X R,. According to the theory, an increase in the relevance of retaliation
in one country should only have a detrimental effect on discrimination if it is of little
relevance in the other country. We thus expect the coefficient on R, x R, to be negative.
Table A.5 shows results from regressions equivalent to those of Table 5, with all bilateral
absolute differences replaced by interactions of residence and origin country controls,
consistent with the format used for the main independent variable. The coefficient on
the interaction term is significantly negative for all three measures of the salience of
revenge. As in Table 5, the eHRAF-derived measure proves to be the most robustly
predictive of perceptions of discrimination.

Finally, Table A.4 shows regression estimates from models equivalent to those from
our main results in Table 2, but with two-way clustering of standard errors at the host
and origin country level. This allows for any correlation of errors across individuals
with the same origin or the same current residence. Standard errors are somewhat

larger with two-way clustering, but results remain significant at the 5% level.

5.3 Bilateral conflict

Our theory predicts that incompatible reputation mechanisms lead to avoidance and
the breakdown of cooperation across groups. If we consider, as Rohner (2011), high
rates of defection in intergroup interactions to be a measure of social tensions, then
an implication of the framework is that intergroup clashes are more common when
reputation mechanisms differ across groups. In this section, we test this prediction
by examining whether differences in reputation predict the frequency of intergroup

conflict.

5.3.1 Data

Because our interest is in predicting the likelihood of conflict between pairs of groups
that differ in their reputation systems, our analysis requires a dyadic dataset of conflict
occurrence. We rely on the Ethnic Power Relations Dataset Family (EPR) (Vogt et

al., 2015), which provides annual data on all politically relevant ethnic groups for
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all countries in the world, comprising a total of over 800 groups between 1946 and
2021. Groups are defined as politically relevant if “at least one political organization
has claimed to represent their interests at the national level or if their members are
subjected to state-led political discrimination” (Vogt et al., 2015). We use the EPR to
construct a dyadic dataset in which the unit of analysis in each year is a pair formed
by the group dominating the government and each group without government power.

Information on the incidence of conflict between group pairs comes from ACD2EPR,
a component of the EPR Dataset Family that links ethnic groups in EPR to rebel
organizations in the Uppsala Conflict Data Program’s (UCDP) actor database. The
UCDP is a widely used dataset of georeferenced conflict events that covers the entire
world in the period 1989-2016. Events are registered as conflict and included in the
UCDP when they have resulted in at least 25 fatalities. This imposes a relatively high
bar for testing the implications of our model, which pertain to social tensions that
do not necessarily result in widespread high-fatality clashes. Additionally, because
the EPR dataset is restricted to politically relevant groups, the types of conflicts that
we can examine are armed civil conflicts, that always include the government on the
one side and rebel groups inhabiting the same country on the other. Both of these
limitations of the setup should be kept in mind when interpreting the results of this
empirical exercise.

We link ethnic groups in the EPR to the share of revenge-related motifs in folklore
via the Ethnographic Atlas. For Africa, we rely on the concordance table between the
two data sources constructed by Michalopoulos and Papaioannou (2016). We extend
the match between EPR groups and groups in the Ethnographic Atlas to Asia following
a two-step procedure. First, we use the coordinates of each group’s ethnic homeland
provided in the Ethnographic Atlas to identify all groups that inhabit the area covered
by a polygon associated to a group in EPR. Polygons of each group’s location are
from GeoEPR (Wucherpfennig et al., 2011). We also use information on the language
spoken by each group which is available in the Ethnographic Atlas and for EPR, groups
through the EPR Ethnic Dimensions Dataset (EPR-ED) (Bormann et al., 2017). We
consider groups as matched when they inhabit the same polygon and speak the same
language. Next, we complement this location and language-based match with a manual
match of remaining groups using online sources. Based on this procedure, we are able
to match 61% of Ethnographic Atlas groups in Asia.

Having assigned each group in EPR to their counterpart in the Ethnographic Atlas,
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we rely on frequencies of folklore motifs at the ethnic group level from Michalopoulos
and Xue (2021) to compute the absolute distance in the share of revenge-related motifs
between pairs of ethnic groups. Limited overlap between the groups in EPR and
the societies available in eHRAF World Cultures prohibits us from using the eHRAF
indicator of revenge practices as an alternative proxy of punishment-based reputation.

We complement this data with bilateral distances between groups in other folk-
lore motifs, as well as distances in additional characteristics of ethnic groups from the
Ethnographic Atlas. We also construct a number of geographic control variables (ter-
rain ruggedness, elevation, suitability for agriculture) for polygons assigned to each
group in EPR. Further details on the construction of the dataset as well as variable
descriptions and sources are provided in Section B of the Appendix. Table A.3 reports

descriptive statistics.

5.3.2 Empirical strategy

To examine whether differences in reputation mechanisms predict conflict occurrence

between ethnic groups, we estimate the following equation:

Cdct - 591 + 5g2 + )\c + Ky + 71Rd + +Qd’72 + Edct (15)

where Cy is an indicator for conflict between two groups in pair d in country
c at year t. 04 and d,4o are fixed effects for the group in government and the rebel
group, respectively. . are country fixed effects and k; are year fixed effects. This
specification then accounts for any time-invariant group-specific characteristics that
make it more likely that any given group, whether in power or not, is more likely to
engage in conflict. Those include time-invariant ethnographic and cultural confounders
linked to the propensity to engage in conflict, such as main mode of subsistence (Cao et
al., 2021) or kinship structure (Moscona et al., 2019). Country fixed effects rule out the
influence of fixed country characteristics that affect conflict propensity, such as level
of development, institutional quality or historical legacies of colonialism. Year fixed
effects account for shocks common across countries and ethnic groups, such as global
economic downturns. In more parsimonious specifications we account for a full set of
country-year fixed effects, netting out any time-variant factors that affect all groups
within a country. Given that pairs are always formed between ethnic groups out of
power and the government, these latter fixed effects rule out the confounding role of

changing government characteristics, such as overall quality or military strength.
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Our interest lies in the effect of Ry, the absolute distance between ethnic group-pairs
in the prominence of revenge in their oral traditions. The vector €2, includes dyad-
specific controls that can explain the occurrence of conflict within a given group pair.
These include overall cultural distance, geographic distance, differences in geographic
endowments and differences in cultural characteristics relevant for conflict. We discuss
these controls as we introduce them below. Throughout, we cluster standard errors at
the pair level, but our results are robust to clustering at the country level.

The effect of Ry, the absolute difference of a one-dimensional variable, is identified
from two sources of variation. Within a country, we can estimate 7, as long as we
observe at least two different groups in power and two different groups out of power,
and as long as the groups in power do not all rank higher or lower with respect to their
share of revenge motifs than all of the out-of-power groups. Additionally, we exploit
variation coming from the fact that the same ethnic group is present in more than one
country. Table A.6 lists all countries in our data set that exhibit the type of variation
we use for identification. We also report results for less stringent specifications that

allow for exploiting the variation in the entire data set.

5.3.3 Results

Column 1 of Table 6 presents the correlation between conflict incidence and distance
in the prevalence of revenge motifs in folklore, conditional on group, country and year
fixed effects. A one standard deviation increase the share of revenge-related motifs
increases the likelihood of conflict by 0.25 of a standard deviation. This effect is only
significant at the 10% level, but its magnitude is appreciable: it stands between the
effect of between-group inequality in rainfall (0.12 standard deviations) (Guariso and
Rogall, 2017) and that of linguistic distance (0.36 standard deviations) (Guarnieri,
2022).

Next, we progressively introduce pair-level controls that have both been shown to
affect the likelihood of conflict and are plausibly correlated with cross-group differences
in the importance of retaliation. In column 2, we control for cultural distances between
groups, proxied by linguistic and religious distance. To compute linguistic distance, we
merge ethnic groups to the Ethnologue, a dataset of world languages and their clas-
sification into linguistic trees, and follow Fearon (2003) to compute cladistic distance
between language pairs. We compute religious distance in a similar way, by using the

information on religious affiliations of each group provided in the EPR-ED dataset and
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following Guarnieri and Tur-Prats (2020). Details on the construction of these vari-
able are provided in the Appendix Section B.3. We also control for the logged geodesic
distance between group centroids, based on the polygons of each group’s settlement

region provided by GeoEPR.

Table 6: Difference in revenge prevalence and conflict incidence

Dep. variable Conflict incidence
(1) (2) (3) (4) (5) (6)
Distance revenge motifs 0.249* 0.329** 0.799*** 1.117%%* 1.121%** 1.097***
(0.143) (0.147) (0.274) (0.267) (0.265) (0.336)
Linguistic distance -0.268*** -0.298*** -0.241*** -0.238*** -0.276***
(0.0994) (0.0464) (0.0522) (0.0530) (0.0925)
Religious distance 0.990 2.543*** 3.576%** 3.170% 2.220*
(0.601) (0.902) (0.818) (0.842) (1.155)
Log geographic distance 0.421%** 0.587*** 0.564*** 0.560*** 0.513***
(0.110) (0.134) (0.125) (0.124) (0.166)
Distance jurisdictional hierarchy -0.778* -1.140%** -1.132%** -1.160**
(0.425) (0.405) (0.404) (0.471)
Distance settlement complexity -0.0337 -0.159 -0.199 -0.304
(0.217) (0.223) (0.222) (0.287)
Distance High Gods 0.0866 0.658* 0.684* 0.677
(0.142) (0.351) (0.345) (0.450)
Distance agricultural suitability -0.139* -0.153* -0.173
(0.0787) (0.0773) (0.106)
Distance ruggedness 0.982 1.010 1.144
(0.740) (0.728) (1.254)
Distance elevation -0.345 -0.311 -0.279
(0.598) (0.592) (1.048)
Distance group size 0.443* 1.210
(0.246) (0.840)
Observations 3968 3915 2985 2811 2811 2157
R-squared 0.390 0.393 0.366 0.366 0.368 0.633
Country x Year FE v

Notes: Data from EPR and UCDP. An observation is an ethnic group pair-country-year. Conflict incidence is an
indicator for conflict between the government and a paired ethnic group out of power in a given year. Distance revenge
motifs measures the absolute difference between the two ethnic groups in the proportion of folklore motifs that are revenge-
related. All columns control for group (government and rebels) fixed effects, country and year fixed effects. Standard
errors are clustered at the group pair level. Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.1.

Conditional on country fixed effects, higher geographic distance between groups
increases the likelihood of conflict, suggesting that civil war is more likely to occur be-
tween the government and geographically peripheral ethnic groups. Linguistic distance

instead lowers the likelihood of conflict, consistent with the findings in Spolaore and
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Wacziarg (2016) and Guarnieri (2022), who find that more closely related populations
are more prone to engage in conflict as they share similar preferences and may clash
over rival goods. Importantly, neither geodesic nor overall cultural distance drive the
effect of differences in revenge motifs.

In column 3, we account for differences in a set of group characteristics recorded
in the Ethnographic Atlas, which capture important dimensions of development and
institutional sophistication. We take the absolute difference in jurisdictional hierarchy;,
which ranges from 0 (none/autonomous bands or villages) to 4 (complex state), and
in settlement complexity, which ranges from 1 (fully migratory or nomadic bands) to
8 (complex settlements). We also control for the absolute difference in the presence of
High Gods. Belief in High Gods has been shown to contribute to cooperation (Noren-
zayan, 2013) and is considered an important predictor of conflict prevalence (McGuirk
and Nunn, 2020). These differences have little independent effect on the likelihood of
bilateral conflict, though groups more similar in their jurisdictional hierarchy are more
likely to engage in conflict. In column 4, we account for differences in agricultural
suitability, ruggedness and elevation. Column 5 controls for differences in group size
between the government and the rebels; the estimated effect of this difference suggests
that conflict is more likely between groups of unequal size. Finally, in column 6 we
control for a full set of country by year fixed effects. Inclusion of all controls and fixed
effects only increases the magnitude and significance of differences in the prevalence of
revenge motifs.

The estimated effects are large. According to the richest specification with country-
year fixed effects in column 6, a pair at the 75" percentile of differences in revenge
motifs, such as the Mbundu and the Bakongo in Angola (0.109), have a 40.7% higher
probability of conflict each year than pairs with equal revenge values.

To provide a graphical illustration of our main result, we rely on an alternative

empirical specification of the from

Cdct = )\Cﬂg -+ (51R91 —+ (52R92 + ’Ylel X Rg2 + Qd’)/g “+ €4ct (16)

where Ry, is the share of group i’s folklore motifs related to revenge. Figure 6 is
a contour plot of the predicted probability of conflict resulting from the specification
in 16, estimated for different values of R, and R,,. Conflict becomes more likely as
groups diverge in terms of the prevalence of revenge in their folklore, and the result is

symmetric: conflict is equally likely when the government is more revenge-prone than
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the rebels and vice versa. Interestingly, the lowest likelihood of conflict is observed
between groups with a high proportion of revenge motifs, in line with the theoretical
result that the cooperative equilibrium across groups is most stable in the case of
two pun-rep groups. Given that retaliation often spirals in societies of honor, the
deterrent effect of punishment and escalation may be more powerful in interactions
between such cultures. Table A.8 presents regression results from the specification
underlying Figure 6, but accounting for all bilateral controls and fixed effects as in
Table 6. As predicted by the model, the interaction term is robustly negative, indicating
that conflict increases with divergence in the salience of revenge motifs within an ethnic

group pair.

Figure 6: Difference in revenge prevalence and conflict incidence, contour plot
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Notes: Contour plot of the predicted probability of conflict as a function of the share of revenge motifs
in the government (y-axis) and rebel group (x-axis). Predicted values are from the regression in 16,
omitting group fixed effects and accounting for the following bilateral controls: religious, linguistic
and log geodesic distance and interactions between government and rebel group characteristics (juris-
dictional hierarchy, settlement complexity, High Gods, agricultural suitability, ruggedness, elevation,
group size).

As in the analysis of Section 5.2, we want to rule out that the effect of differences
in the salience of revenge is driven by differences in cultural characteristics correlated

with retaliation. We undertake this exercise in Table 7. Column 1 reports the estimate
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in column 5 of Table 6 for comparability. In columns 2 and 3, we replace the distance
in revenge motifs with distances in motifs of violence and deception, respectively. The
former should capture differences in the overall belligerence of ethnic groups or in
features of honor societies related to higher violence, but not retaliatory second-party
punishment. This variable does not significantly affect conflict incidence. Motifs of
violence that predict conflict-proneness at the group level are already captured by
group fixed effects; differences in these motifs across groups do not have additional

explanatory power.

Table 7: Falsification tests

Dep. variable Conflict incidence
(1) 2) 3) (4) (5) (6) (7
Distance revenge motifs 1.097* 0.861* 1.021** 354.4*** 37.17
(0.336) (0.494) (0.400) (105.4) (12.55)
Distance violence motifs 0.176 -0.653
(0.195) (0.548)
Distance cheating motifs 0.636* 0.808
(0.356) (0.776)
Distance herding dependence 0.213 -127. 1%
(0.487) (37.45)
Distance segmentary lineage -65.89***  -8.112***
(19.59) (2.639)
Observations 2157 2157 2157 2157 2157 550 550
R-squared 0.633 0.631 0.632 0.633 0.633 0.647 0.647

Notes: Data from EPR and UCDP. An observation is an ethnic group pair-country-year. Conflict incidence is an indicator

for conflict between the government and a paired ethnic group out of power in a given year. Distance revenge motifs,
Distance violence motifs and Distance cheating motifs measures the absolute difference between ethnic groups in the
proportion of folklore motifs that are revenge-, violence- and cheating-related, respectively. Distance herding dependence
is the absolute difference between ethnic groups in dependence on herding, constructed following Becker (2021) and Cao
et al. (2021). Distance segmentary lineage is the absolute difference between ethnic groups in an indicator for the presence
of segmentary lineages, from Moscona et al. (2019). All columns control for group (government and rebels) fixed effects,
country by year fixed effects and the following bilateral controls: religious, linguistic and log geodesic distance and absolute
differebces between government and rebel group characteristics (jurisdictional hierarchy, settlement complexity, presence
of High Gods, agricultural suitability, ruggedness, elevation, group size). Standard errors are clustered at the group pair
level. Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.1.

Differences in the prevalence of deception-related motifs instead do predict conflict
incidence (column 3). Yet when jointly controlling for all three types of motifs in col-
umn 4, only revenge-related ones remain significant. This result highlights the role of
a specific mechanism underlying the finding in existing work that cultures of honor
are associated with violence. Conditional on the higher prevalence of violence in envi-

ronments where honor cultures thrive — characterized by lower penetration of formal
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institutions, tribal structures and lower average levels of development (Couttenier et
al., 2017; Cassar et al., 2014) — honor cultures may clash more frequently in interactions
with societies that do not have the same role for retaliation. Indeed, this is consistent
with observations in the ethnographic literature that the use of violence within groups
that employ retaliation practices is not as widespread as the focus on known cases of
vendettas makes it to be (Gould, 2000). Referring to the pastoral group of the Nuer
of Southern Sudan, Bates (1983) says “Insofar as the Nuer raided cattle, they tended
to raid the cattle of others; raids within the tribe were rare.” (cited in Rohner (2011)).

Consistent with the previous observation, column 5 shows that our results are not
driven by differences in groups’ main mode of subsistence. Cao et al. (2021) find that
dependence on herding is correlated with the prevalence of revenge-related motifs in
folklore, as well as with self-reported willingness to take revenge and a higher preva-
lence of conflict. Our specifications include group fixed effects and should thus account
for any variation in group-specific conflict-proneness correlated with pastoralism. Fol-
lowing Becker (2021) and Cao et al. (2021), we construct a variable measuring each
group’s dependence on herding using the Ethnographic Atlas and compute the absolute
difference in this variable between groups. The results in column 5 reveal no significant
effect of differences in herding dependence on conflict incidence. Pastoral groups are
indeed more likely to clash with groups less reliant on herding, but this effect appears
to be driven specifically by the role of incompatible reputation mechanisms proxied by
revenge-related motifs.!2

In column 6, we control for another societal feature known to affect the frequency
and intensity of conflict: segmentary lineage. Moscona et al. (2019) show that ethnic
groups organized in segmentary lineages can quickly mobilize large numbers of individ-
uals who trace their origins to the same common ancestor, leading to conflict escalation.
Data on segmentary lineage societies has been compiled by Moscona et al. (2019) for
a small number of groups in Africa. This severely limits the size of our dataset and
results in this analysis should be interpreted given the limited remaining variation after
accounting for all bilateral controls and fixed effects. Differences in segmentary lineage

structure are not what drives the effect of differences in the prevalence of revenge. In

12The beta coefficient of the independent effect of herding dependence on conflict incidence is 1.335
(p-value < 0.000).
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fact, the effect of the distance in the salience of revenge remains consistent with the
model, even after simultaneously accounting for differences in herding dependence and

segmentary lineage in column 7.

5.3.4 Robustness

Our main results remain significant when clustering standard errors at the country
level, accounting for unobserved dependence of group-pairs within the same country
(Table A.7). Given the small number of clusters (16), we report p-values from the
wild bootstrap following Cameron et al. (2008). All estimates lose in precision, but
the effect of differences in the prevalence of revenge motifs remain significant at the
5% level, while otherwise only linguistic and religious distance remain consistently and
significantly predictive of conflict incidence.

Tables A.8 and A.9 show that both our main results and falsification tests remain
robust to an alternative specification that follows equation 16.

Our main specifications include fixed effects for both government and out-of-power
ethnic groups, ensuring that we control for all observable and unobservable group-
specific characteristics, and identify effects of distances in revenge motifs from dyadic
group pairings. This, however, limits the set of countries in our dataset that pro-
vide sufficient variation for identification. Reassuringly, our findings do not depend
on this stringent specification. Columns 1-3 in Table A.10 report results from speci-
fications that include fixed effects only for the out-of-power groups and, respectively,
year, country and year, and country-by-year effects. Columns 5-7 verify robustness
of these estimates to replacing absolute distances between groups with interactions in
group characteristics, as in equation 16. Columns 4 and 8 report estimates from an
even more stringent specification, which controls for group by country fixed effects for
both ethnic groups in a pair. In these last regressions, we shut down any variation due
to the presence of the same ethnic group in different countries. Results remain robust

throughout.

6 Conclusion

In this paper, we study conditions for cooperation and conflict when societies with dif-
ferent reputational considerations (punishment-based vs cooperation-based) interact.

Using a game theoretic model, we show that members of a punishment-based society
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have little incentive to cooperate in such intergroup interactions, while members of a
society with cooperation-based reputation might in consequence avoid such interac-
tions alltogether. Empirical patterns on perceptions of discrimination of immigrants
in European countries, and of inter-ethnic conflict in Africa and Asia, are consistent
with the model’s predictions.

The theoretical framework presented here can be extended in various ways. One
such extension concerns the role of institutions and the rule of law. So far we have
abstracted from any institutional mechanisms that enforce cooperation and punish de-
viant behavior. It can be shown that allowing for a third party enforcer has different
effects in punishment-based vs cooperation-based societies. External punishment is
compatible with cooperation-based reputation and can enhance cooperation by further
increasing the cost of deviant behavior. It is instead less compatible with punishment-
based reputation, where institutionalized punishment crowds out incentives for individ-
ual retaliation. This insight is consistent with the empirical observation that the rule
of law is stronger in cooperation-based societies rather than in societies of honor. It
also echoes, albeit through a different mechanism, the findings of Tabellini (2008) that
local enforcement has potentially pernicious effects for cooperation. We are exploring

this interaction between culture and institutions in parallel research.
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