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Abstract

Norms of nepotism and favoritism create corruption, subverting and disrupting impartial institutions
and hampering economic development. However, the presence and strength of such norms varies
widely within and between countries, and the literature has suggested that this variation is driven, in
part, by ethnic fractionalization, with mixed results. We provide evidence for an overlooked-but deep-
rooted—source of variation in corruption: sub-ethnic fractionalization, driven by mating patterns. The
theory of kin selection provides a straightforward justification for norms of nepotism and favoritism
among relatives; more subtly, it also implies that the returns to such norms may be influenced by mat-
ing practices. Specifically, in societies with high levels of sub-ethnic fractionalization, where endog-
amous (and consanguineous) mating within kin-group, clan and tribe increases the local relatedness
of individuals, the relative returns to norms of nepotism and favoritism are high. In societies with ex-
ogamous marriage practices, the relative returns to norms of impartial cooperation with non-relatives
and strangers are increased. Using cross-country and within-country regression analyses and a cross-
country lab experiment, we provide evidence for this account. Our cross-country analyses show that
corruption levels are robustly associated with consanguineous marriage rates, even when controlling
for previously studied deep determinants of comparative development. Our within-country analysis
exploits variation in consanguinity across Italian provinces and identifies the same pattern. Lab exper-
iments in two countries with different mating patterns provide evidence for our proposed mechanism
from subjects who interacted with kin, co-ethnics and strangers in a stylized corruption game.
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“Now it appears, that in the original frame of our mind, the strongest attention is confin’d to
ourselves; our next is extended to our relations and acquaintances; and ’tis only the weakest
which reaches to strangers and indifferent persons. This partiality, then, and unequal affec-
tion, must not only have an influence on our behaviour and conduct in society, but even on
our ideas of vice and virtue...”

(David Hume, 1740, A Treatise of Human Nature, Section 3.2.2.)

“Part of our present difficulty is that we must constantly adjust our lives, our thoughts and
our emotions, in order to live simultaneously within different kinds of orders according to
different rules. If we were to apply the unmodified, uncurbed rules of the micro-cosmos
(...say, our families) to the macro-cosmos (our wider civilization), as our instincts and sen-
timental yearnings often make us wish to do, we would destroy it. Yet if we were always to
apply the rules of the extended order to our more intimate groupings, we would crush them.”

(Friedrich Hayek, 1988, The Fatal Conceit, p.18.)

1 Introduction

Norms of solidarity, fidelity and self-sacrifice in favor of kin, tribe and clan have often been
praised as virtues, but these virtues may become vices when they conflict with the abstract rules
and formal institutions of the modern political and economic system. In particular, favoring kin
at the expense of others may lead to corruption, disrupting or subverting impartial institutions
and hampering economic development. In this paper, we provide evidence that a history of
endogamous and consanguineous mating practices generates fractionalization between local,
sub-ethnic groups, increases incentives for local favoritism, and thus encourages corruption.

Previous studies of corruption and its effects on growth have explored the idea that eth-
nic heterogeneity (and concomitant fractionalization) may cause corruption when individuals
favor members of their own ethnic group. Mauro’s (1995) influential study used ethnic fraction-
alization as an instrumental variable for corruption. Since then, several studies have investi-
gated whether ethnic heterogeneity causes corruption, with mixed results. In support, Easterly
and Levine (1997) found that ethnic fractionalization is positively correlated with corruption;
La Porta et al. (1999), Treisman (2000) and Alesina et al. (2003) also found that fractionalization
has a reduced-form relationship with corruption but reported non-robust results when control-
ling for other variables such as per capita income. However, Serra (2006) and Elbahnasawy and
Revier (2012) found no significant effect of fractionalization on corruption. In addition to the
cross-country studies, Glaeser and Saks (2006) and Dincer (2008) found a significant relationship
between ethnic heterogeneity and corruption across US states. These contradictory results have
encouraged skepticism (see e.g. Chuah et al., 2013).

A typical regression model from the cross-country empirical studies is as follows:



C=a+BEF+9X+u

where C is a corruption index, EF is an ethnic fractionalization index! and X is a set of in-
dependent variables. The richest specifications in La Porta et al. (1999), and Alesina et al. (2003)
include legal origins, religion, latitude, per capita income, country size and regional dummies.

However, while the motivation for such analysis is intuitively appealing, there is no obvious
theoretical justification for the model or for a causal effect of ethnic fractionalization on corrup-
tion. Why should individuals favor members of their ethnic group?

Here we provide a framework, based in behavioral genetics, that explicitly connects ethnicity,
kinship and corruption. While the theory may be unfamiliar to economists, “the biologically
based approach shares strengths in common with the best of economic theory; it is parsimonious,
counter-intuitive, and falsifiable” (Cox and Fafchamps, 2007, p. 3759). The intuition comes from
the biological notions of inclusive fitness and kin selection, which imply that genetic relatives,
because they share genes with an interest in propagating themselves to the next generation, will
sometimes be willing to incur costs to help one another (see e.g. Hamilton, 1964a,b). A model
of kin selection requires high relatedness between agents in order to generate corruption and
tavoritism. Thus, shared ethnicity per se is insufficient, explaining the weak and contradictory
tindings noted above. As we discuss below, various factors including geography and cultural
practices can lead to increased relatedness at the local level, thereby raising the relative returns
to norms of favoritism and corruption. Under this view, typical models are misspecified because
they ignore the role of sub-ethnic fractionalization in corruption.

To understand how sub-ethnic fractionalization can help account for corruption, consider Ta-
ble 1 derived from Alesina et al. (2003) which lists a few countries with low ethnic and linguistic
heterogeneity, but relatively high levels of corruption.> Although Yemen, Tunisia, Saudi Arabia
and Bangladesh are relatively homogeneous in terms of ethnicity and language, they are highly
fractionalized due to the presence of and competition between other close-knit kin-based and
local groups such as extended families, tribes, clans, and religious groups (see e.g. Lewis, 2014,
on clan structures in the Gulf of Aden). We argue that distinctive family structures and mating

patterns (e.g. the preference for cousin marriage in many African and Asian countries) generate

1As a measure of heterogeneity within countries, empirical studies have used fractionalization indices from
two sources: (I) the ethnolinguistic fractionalization index (often referred to as ELF) from the Atlas Narodov Mira
compiled from sources in the former Soviet Union (Bruk and Apenchenko, 1964), and (II) the ethnic, linguistic,
and religious fractionalization indices provided by Alesina et al. (2003). Both sources define fractionalization as the
probability that two randomly drawn individuals from a country’s population belong to two different groups.

2The fractionalization index in the table is the simple average of ethnic fractionalization and linguistic fraction-
alization from Alesina et al. (2003), and the range of the fractionalization index in the table is the same as Mauro
(1995)’s ethnolinguistic fractionalization table. For the corruption index in the table, we used the 2014 Corruption
Perception Index provided by Transparency International (http:/ /www.transparency.org/research/cpi/overview).



such sub-ethnic fractionalization and increase local relatedness, thereby encouraging corruption,

despite a lack of ethnic heterogeneity (see Section 2 below).3

Fractionalization index | 0-5% 5-15% 15-35% 35-55% 55-75%
Yemen | Saudi Arabia
Tunisia | Bangladesh

Corruption index 0-20% 20-40% 40-60% 60-80% | 80-100%
Saudi Arabia | Bangladesh | Yemen
Tunisia

Table 1: Misspecification due to omission of sub-ethnic fractionalization.

A second puzzle for the view that heterogeneity per se causes corruption can be seen in Table
2 (also derived from Alesina et al., 2003), which lists a number of countries, all of which are
highly ethnically and linguistically fractionalized:

Fractionalization index 0-5% 5-15% | 15-35% 35-55% 55-75%
Switzerland Canada
Belgium | Luxembourg
Iragq Iran
Uzbekistan Pakistan
Corruption index 0-20% 20-40% | 40-60% 60-80% 80-100%
Canada Belgium Iran Iraq
Luxembourg Pakistan Uzbekistan
Switzerland

Table 2: Misspecification due to conflation of ethnic and sub-ethnic fractionalization.

Although, e.g., both Canada and Pakistan are ethno-linguistically heterogeneous, Canada has
effective, impartial institutions; while Pakistan is quite corrupt. Crucially, the countries differ in
the importance of sub-ethnic groups such as extended family, tribe and clan to social and political
life. Pashtuns, one of the largest ethnic groups in Afghanistan and Pakistan “are said to having
[sic] developed the world’s largest tribal society, ... [with] sub-tribes, clans and sub-clans down
to the local lineages and families” (Glatzer, 2002, p. 3). Similar arguments contrast Switzerland,
Luxembourg, and Belgium on one hand to Iran, Iraq, and Uzbekistan on the other.

To make our argument about sub-ethnic fractionalization and inclusive fitness more precise,
we introduce a bribery model where a private agent offers a bribe to an official, and if the official

3See also Sailer (2004) for an analysis of clans, corruption and state-building in Iraq in light of cousin marriage
practices and hbdchick (2014) who has made related arguments in the context of European mating patterns and the
Hajnal line (Hajnal et al., 1976).



accepts the bribe and makes a corrupt effort, a negative externality is imposed on third parties
called citizens. This is a well-known model of corruption used in a number of laboratory studies.

We employ a utility function that embeds the implications of inclusive fitness and show how
sub-ethnic fractionalization may encourage corruption. In short, from the point of view of in-
clusive fitness, shared genes imply shared interests. Thus when parties are sufficiently related
to one another, they may be willing to take risks and impose externalities on unrelated (or less
related) third parties in order to help their kin. Such kin altruism may encourage corruption
in the presence of culture- and geography-driven sub-ethnic fractionalization, which increases
in-group relatedness locally, raising the relative return to corruption.

While it is possible that persistent differences in mating patterns between populations could
eventually lead to genetic differences between those populations (increasing the relative fre-
quency of “genes for” kin altruism due to differential selection pressures®), in practice, differ-
ent gene frequencies are not necessary for sub-ethnic fractionalization to encourage corruption.
Assuming that all human populations possess similar genetic predispositions to kin altruism,
the key to our argument is that changes in local relatedness due to mating patterns and fam-
ily (or clan or tribal) structures change the relative returns to kin altruism vis-a-vis alternative
impersonal, impartial mechanisms for sustaining cooperation. In particular, endogamous mar-
riage practices directly increase local relatedness and raise the relative return to norms of kin fa-
voritism; while, exogamous marriage practices directly reduce local relatedness, raising the rel-
ative returns to (and need for) norms of trust and cooperation with strangers and non-relatives.

Note that we are not claiming that increased local relatedness is the only way to encour-
age norms of favoritism (and concomitant corruption). Many groups extend norms of kin al-
truism to affines, friends and other less-related individuals by adopting cultural practices that
create fictive kinship, and it has been argued that these practices piggy-back on, or hijack, the
evolved mechanisms for kin cooperation and extend them to non-kin (see Henrich, 2015, for a
summary).® Nevertheless, our key claim is that geographical or cultural factors that increase or
decrease local relatedness will influence the relative returns to different norms.

To provide evidence for our account, we combine data from population genetics, corruption,

4E.g. see Abbink et al. (2002); Cameron et al. (2009); Alatas et al. (2009); Barr and Serra (2010); Rivas (2013).

5See Hamilton (1975) for a theoretical treatment, and see hbdchick (2014) for a provocative argument that this
might apply to human populations.

®Incest taboos present another example of how social norms can harness biological mechanisms: “Incest taboos
are social norms that evolved culturally to regulate sex and pair-bonding between non-close relatives by harnessing
innate intuitions and emotional reactions that originally arose via genetic evolution to suppress sexual interest
among close relatives, especially siblings. By harnessing innate incest aversion and labeling distant relatives as
‘brothers” and ‘sisters,” cultural evolution seized a powerful lever to control human behavior, since incest taboos
can strongly influence mating and marriage, and kin-based altruism can be extended through social norms. If you
control mating and marriage, you get a grip on much of the larger social structure, and even aspects of peoples
cognition and motivation” (Henrich, 2015, p. 153).



and comparative development studies to test this hypothesis in a cross-country and within-
country regression analysis. As a measure of sub-ethnic fractionalization, we collect data on
national and regional (within-Italy) rates of consanguineous (cousin) marriage. We find that
consanguinity rates have a substantial and positive association with corruption, both across
countries and within Italy, even after controlling for other “deep” determinants of compara-
tive development. This suggests that sub-ethnic fractionalization is an alternative but important
channel through which history can explain variation in present day institutional quality.

While we cannot allay all endogeneity concerns with our regression analyses, three factors
suggest that using variation in consanguinity to study the effects of sub-ethnic fractionalization
is a reasonable approach. First, consanguinity has a direct impact on local relatedness (and
thus, the relative returns to norms of local favoritism) since the offspring of a consanguineous
marriage will be more closely related than the offspring of a randomly mating pair.

Second, consanguinity has multiple, not-necessarily-overlapping historical causes, limiting
the likelihood that a single omitted variable could account for our findings. As discussed later,
historical exposure to Christianity and Arab domination are important determinants accounting
for much of the variation in consanguinity rates today. For example, a long-standing cousin
marriage ban by the Catholic Church has also been enshrined by civil law in many Chris-
tian countries, and a preference for cousin marriage seems to have spread with the Arab con-
quests in the early centuries of Islam. Nevertheless, the association between consanguinity
and corruption holds in regression analysis across regions living under the same religion (such
as predominantly-Catholic Italian provinces). Moreover, while religion has been important in
shaping consanguinity patterns, there is evidence that norms favoring or disapproving of con-
sanguinity have multiple other pre-industrial origins as an adaptation to: (i) the economic or-
ganization of societies (for example, foraging, pastoralism or different forms of agriculture), (ii)
differing inheritance or property rules, (iii) geographical constraints, (iv) parasite threats, etc.,
(see e.g. Goody, 1983; Cavalli-Sforza et al., 2004; Hoben et al., 2010; Walker and Bailey, 2014).

Third, consanguinity norms may persist even as a society undergoes major social and eco-
nomic changes. For example, in many European majority-Protestant countries, consanguinity
is permitted, but rarely practiced, perhaps because of ingrained norms acquired under Catholi-
cism. Another important source of persistence can arise from the complementarity between
norms of consanguinity and socio-economic structure. For example, under strict consanguin-
ity prohibitions extended to third (and even as far as sixth) cousins in Europe, those (especially
women) living in small groups or remote regions had to emigrate to find a legitimate marriage
partner. These ties facilitated future marriages, exchanges, and other inducements to impartial
cooperation, which in turn increased the relative benefits of out-marriage, therefore perpetuat-

ing this cultural practice (e.g. see Cavalli-Sforza et al., 2004; Greif, 2006).



Finally, to complement our regression analyses and provide a test of the proposed mech-
anism, we also design a cross-cultural lab experiment to test the theory’s predictions directly,
comparing the bribery and corruption behavior of strangers, co-ethnics and kin in Canada and
Iran, exploiting the fact that the two countries are both ethnically (and linguistically) fractional-
ized by standard measures but vary substantially in their degree of sub-ethnic fractionalization,
due to cultural differences in family structure. 849 students from different ethnic origins in
Canada and Iran participated in a bribery game, in which the first mover chooses whether to of-
fer a bribe and the second mover chooses to accept or reject it. If he accepts the bribe, the second
mover also decides whether to make a corrupt effort to benefit the first mover, thereby impos-
ing a negative externality on a passive third player. Subjects play the three-player bribery game
with one unrelated person and one co-ethnic (or sibling, in the Kin treatment). Three possible
assignments of roles to two co-ethnics (kin) create three treatments through which we explore
the effect of ethnic (kinship) ties on the frequency of corrupt acts.

Our design allows us to test the hypothesis that bribery and corruption will be more fre-
quent in the treatment with co-ethnics (kin) as first and second movers and less frequent in the
treatments with one of the co-ethnics as the first or second mover and the other as the passive
third party. We can also test for differences between co-ethnics and kin in the same roles within-
country and for differences across countries that reflect differences in norms (plausibly related to
differences in sub-ethnic fractionalization). We find evidence of favoritism in both countries, but
among non-kin the pattern is more pronounced in Iran. Robustness checks using friends, rather
than relatives, and varying incentives provide support for cross-country normative differences

consistent with our theory.

2 Theory and hypotheses

Corruption can be defined as “abuse of public office for private gain” (World Bank, 1997, p.
8). Public office can be abused in hiring for governmental positions, manipulating government
procurement or facilitating/limiting access to basic goods or services in places like hospitals,
schools, police departments, etc. Private gain is often realized through bribery, with gifts, money,
or similar benefits offered in exchange for official actions. However, enforceable contracts for
such exchanges are impossible because corruption is typically illegal. Therefore, bribery necessi-
tates implicit contracts which rely on trust and cooperation.

Seen from a game-theoretic perspective, bribery is a social dilemma much like a trust game
(see e.g. Berg et al., 1995; Fehr and Fischbacher, 2003) where (i) a sequential exchange takes place
in the absence of enforceable contracts, (ii) both players are better off exchanging their goods or

tavors, and (iii) there is also a strong temptation to cheat, e.g. by accepting the bribe and failing
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to reciprocate. However, as noted by Abbink et al. (2002), the trust game lacks two essential
components of bribery: the possibility of negative externalities and the risk of penalty.

2.1 A basic model of bribery

Figure 1 shows our bribery game inspired by Abbink et al. (2002). Player 1 represents a private
agent and player 2 represents a public official. Player 1 may offer a bribe (t) to player 2 in the
hope that player 2 will misuse his office to benefit her (B). If player 1 offers a bribe, she also
incurs a small cost (c) of initiating the relationship with the official. The private agent’s benefit
from the official’s corrupt effort, B is high enough that B > t +c.

The official, player 2, has the option of accepting ¢t but making no effort or making a corrupt
effort and incurring a cost (¢). The effort cost is low enough that e < t. If the official chooses
to make the corrupt effort, there is a small probability (€) of getting caught, where both private
agent and official end up with zero payoffs. If the official is not caught, the negative external-
ity of the official’s corrupt effort on citizens, who have no move in the game, is X;, which is
displayed below the payoff vectors whenever it occurs. Assuming ) X; > B, the game also

captures another characteristic of corruption; it is inefficient.

Private Agent

Figure 1: A basic bribery game.

In the unique subgame perfect equilibrium of the one-shot game, the official accepts the offer
but makes no effort, and the private agent chooses not to offer a bribe to the official. However,

from field observations and experimental studies, we know that “corruption exists, bribes are
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paid, and favors are reciprocated” (Lambsdorff, 2012, p. 280). One possible source of observed

corruption is nepotism, and its antecedent biological or kin altruism.”

2.2 Inclusive fitness, kin altruism, and nepotism

Sequentially played social dilemmas such as the bribery game allow agents to engage in altruistic
behavior: one party may incur a cost in order to provide a larger benefit to another (in this
case at a cost to third parties). In this section, we develop a theoretical explanation for why
members of kin-based, tribal and other local, sub-ethnic groups might display high levels of
trust and reciprocation (and hence corruption) in a bribery game, based on kin altruism. While
the theoretical approach from biology may be foreign to many economists, we agree with Cox
and Fafchamps (2007) who note that biological theory has much to offer to economists who wish

to understand demographic influences on behavior.

Kin selection theory and inclusive fitness

Altruistic behaviors like self-sacrifice, non-reciprocal help and subordination of private interests
for the greater good of the group are all commonly observed among kin. Such altruistic behav-
iors seem to contradict both models of individual self-interest and Darwinian natural selection,
because behaving altruistically is disadvantageous for the altruist, by definition. Intuitively, in-
dividuals that incur costs in order to provide fitness benefits to others will have lower fitness
than free-riders, and hence, prima facie, should have their numbers dwindle. However, Hamil-
ton (1964a)’s kin selection or inclusive fitness theory provides a simple and empirically successful
argument explaining how such altruistic behavior could evolve under natural selection.
Hamilton solved the problem by focusing on selection at the level of the gene rather than
the individual. We can imagine “a gene which causes its bearer to behave altruistically towards
other organisms, e.g. by sharing food with them” (Okasha, 2013). We expect the altruist gene
to be eliminated because it is disadvantageous for the altruist. But what if altruists share food
only with those with whom they also share genes? Since there is a certain probability that the
recipients of the food will also carry copies of that gene, the altruistic gene can in principle spread
by natural selection. Thus altruistic behavior may increase the number of copies of the altruistic
gene in the next generation, and thus “the incidence of the altruistic behavior itself” (Ibid.).
Hamilton demonstrated that an altruistic gene will be favored by natural selection and will

spread in the population when a certain condition, known as Hamilton's rule, is satisfied. Ac-

7Of course we do not claim it is the only source - repeat interaction, reciprocity and threats may also facilitate
corruption, even among non-kin. The purpose of the one-shot game described here is merely to provide a simple
framework in which to highlight the role of kinship as another important potential causal factor.



cording to Hamilton’s rule, a donor provides an altruistic act if rB > C, where C is the cost of
the altruistic act to the donor, B is the benefit of the act to the recipient, and r is the coefficient
of relatedness between the donor and the recipient. This rule is based upon expected costs and
benefits in terms of inclusive fitness which represents one’s own fitness® plus the weighted sum
of relatives’ fitness, where the weights are the coefficients of relatedness. Then from a gene’s
eye view an individual benefits not only through personal reproduction, but also by helping the
reproduction of others who share some of their genes (Okasha, 2013; Cox and Fafchamps, 2007).

Therefore, all else equal, more closely related individuals are more likely to behave altruis-
tically towards one another. There is a lot of supporting evidence for this claim in other con-
texts: kinship patterns correlate with within-household violence, allocation of food, provision
of childcare, and safeguards against infanticide, as well as migrant workers’ remittances to their
families, willingness to murder political rivals and form stable alliances, taking sides in disputes,
emotional and material support within social networks, cooperation under catastrophic circum-
stances, membership in cooperative labor units, organ donation rates, etc. (see e.g. Cox and
Fafchamps, 2007; Madsen et al., 2007; Bowles and Posel, 2005; Fellner and Marshall, 1981).

The genetic relatedness of two individuals can be approximated by the coefficient of related-
ness, that is, the expected fraction of identical by descent genes that are shared between two
individuals in a randomly mating population. The value of the relatedness coefficient for identical
twins is 1, for full siblings and fraternal twins 1/2, for parents and offspring 1/2, for grandpar-
ents and grandchildren 1/4, for first cousins 1/8, and so-on to a randomly chosen pair who have
a relatedness coefficient of 0 (Okasha, 2013).° “J. B. S. Haldane once remarked, it would make
sense to dive into a river to save two drowning siblings or eight drowning cousins” (Siegfried,
2006, p. 85). See Appendix A for further detail.

Ethnicity and relatedness

Genomic methods allow us to measure relatedness between and within populations. The ge-
netic distance of two populations can be measured by Fst known as the coancestor coefficient:
“the probability that two alleles at a given locus selected at random from two populations will
be different, [...] Fsr is strongly related to how long two populations have been isolated from
each other. When two populations split apart, their genes can start to change as a result either

8Fitness should be thought of as reproductive success, e.g. as the expected number of progeny.

°In reality, even in a random mating population, a parent might share more than half of her genes with her
offspring; “half those genes are surely identical because they came from the parent, while gene sharing with the
other half of the child’s genome is just what is shared with any random member of the population.” Hence, a more
precise way to think of relatedness is to “think of gene sharing in excess of random gene sharing” (Harpending,
2002, p. 142), and the coefficient of relatedness is more properly defined as r = (Q — Q)/(1 — Q), where Q is the
relatedness of the two individuals, while Q is the average relatedness in the population (Nowak et al., 2010, p. 1059).



of random genetic drift or natural selection” (Spolaore and Wacziarg, 2009, p. 481). As shown
by Harpending (2002), for large populations, genetic distance between two populations implies
genetic similarity within those populations. Therefore, Fs also measures the coefficient of kin-
ship between members of the same population; for a random mating population, Fsr is simply
half of the coefficient of relatedness, .19

Between some ethnic groups, empirical estimates suggest that relatedness is not far above
zero, so that co-ethnics are unlikely to be sufficiently related for kin selection to substantially
influence behavior. For example according to Cavalli-Sforza et al. (1994), the genetic distance
between English and French populations is Fs7 = 0.0024. Therefore, in a world consisting of
only English people, the kinship of any randomly chosen pair is zero, but in a world consisting of
both English and French populations, two random English (or French) people have a relatedness

of only 7 = 0.0048 (in between the relatedness of 3rd and 4th cousins under random mating).!!

Sub-ethnic fractionalization and relatedness

Underlying the coefficients of relatedness noted above is a crucial assumption: random mating,
“that mates are chosen with complete ignorance of their genotype (at the locus under considera-
tion), degree of relationship, or geographic locality” (Gillespie, 2004, p. 13). The key to our argu-
ment about the role of sub-ethnic fractionalization in corruption is that in many cases, sub-ethnic
fractionalization invalidates the assumption of a randomly mating population. When mating is
non-random, so that members of some local groups are more likely to mate within the group
than outside the group (endogamy due to geography, culture, etc.), the expected relatedness of
kin and group members is higher than under random mating.'?

In other words, the expected relatedness of siblings and cousins are 1/2 and 1/8 respectively,
but only under random mating. Deviations from random mating can be caused by cultural pref-
erences for inbreeding. If for example, a society has a preference for cousin marriage, as is the

case in many places, actual relatedness will exceed expected relatedness. For example, two off-

19An individual’s coefficient of kinship with someone randomly chosen from his own population is Fs while his
kinship with someone from the other population is —Fsr. “Negative relatedness implies that two individuals share
fewer genes than average” (Gardner and Stuart, 2006, p. R663).

This is about how closely groups of friends are related to one another. Christakis and Fowler (2014) find that
friends’ genotypes tend to be positively correlated, and the increase in similarity relative to strangers is at the level
of fourth cousins. The authors were aware that some of the similarity in genotypes can be explained by “a simple
preference for ethnically similar others” or “distant relatives” (Ibid., p. 10797). Therefore, they applied strict controls
for such factors in their study. This suggests that there might be “some sort of kin detection system in humans [... ]
such that, for each individual encountered, an unspecified system may compute and update a continuous measure
of kinship that corresponds to the genetic relatedness of the self to the other individual” (Ibid., p. 10800).

12Related literature suggests that assortative matching (and mating) can encourage the evolution of (local) co-
operation and favoritism. See e.g. Bergstrom (2003); Grimm and Mengel (2009) for theoretical and experimental
evidence on cooperation, and also Hammond and Axelrod (2006); Efferson et al. (2008); Fu et al. (2012) on favoritism.
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spring of a first-cousin marriage have a relatedness higher than 1/2 (r =1/241/2 x 1/8): with
probability 1/2 they inherit a gene from the same parent at each locus, and with probability 1/2
they each inherent a gene from a different parent, in which case the probability of gene sharing
is just the relatedness between their parents, 1/8. If this pattern repeats over generations, local
relatedness only grows. Similarly, deviations from random mating can be caused by population
division: geography “can prevent random mating if individuals are more likely to mate with
neighbors than with mates chosen at random from the entire species” (Gillespie, 2004, p. 13).
Hamilton (1975) takes such an argument to its logical extreme, developing a model of en-
dogamous colonies where the relatedness of all colony members can rise to the level of siblings

under random mating (1/2). In such a world,

“siblings, parents, and offspring will still be the individual’s closest relatives. Ow-
ing to inbreeding, their relatedness will be above the value of 1/2 that applies under
random mating. Thus an individual should be more altruistic than usual to his im-
mediate kin. But other neighbors who are not immediate kin are now also closely
related, and it is this reduced contrast between neighbors and close kin that will give
what is probably the most striking effect: we expect less nepotistic discrimination and
more genuine communism of behavior. At the boundary of the local group, however,
there is a sharp drop in relatedness, [...] this drop may be such as to promote active
hostility between neighboring groups” (Hamilton, 1975, p. 340).

From the above, it follows that we can rank social groups in increasing order of genetic relat-
edness. Relatedness is lowest among random members of a population; it is slightly higher, but
typically still quite low, within an ethnic group; and it is increasing in sub-ethnic groups such as

endogamous tribes and clans, extended family, and finally, highest among direct relatives.

Bribery game with inclusive fitness

Suppose the payoffs in the bribery game are in units of biological reproductive fitness.'3> According
to inclusive fitness theory, if players in the bribery game are genetically related, their payoffs
should include not only the fitness effects on themselves but also on the other parties involved.
In particular the benefits and costs to others should enter into in the players’ payoffs weighted
by the coefficient , of genetic relatedness between them. Let ), represent the genetic related-
ness of the private agent and the official. Also, let 7, = 0 be the sum of relatedness of the private
agent to citizens, and let r,c = 0 be the sum of relatedness of the official to citizens. Then, the

payoffs to the bribery game should be modified as shown in the game tree of Figure 2.

130f course, the analogy is imprecise in the sense that corruption is not transacted in units of fitness. However, in
many cases, corruption influences the allocation of large quantities of resources (monetary and otherwise), which
are correlated with reproductive success. In an extreme case, if a corrupt act results in one individual living to
reproduce and another dying before reproduction, the effects are direct in fitness terms.
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Figure 2: Bribery game when Private Agent and Official are genetically related.

In the bribery game with genetically related players, the subgame perfect equilibrium can be
characterized as follows, by backward induction:
(I) If accepting the offer, the official honors the trust of the private agent and makes a corrupt

effort on her behalf with a unique equilibrium strategy if

Py + (1 —1po)t —1poc

(1-¢)> e

and he accepts the offer if

P

1-¢€)> 2

( €) P2 + ( ( )

Implication 1: All else equal, the official is more likely to accept a bribe and make a corrupt
effort as r;, increases.

(I) Assume that the conditions (3) and (4) hold and the official accepts the offer and exerts the
corrupt effort as his unique equilibrium strategy. The private agent foresees the optimal strategy
of the official; therefore she places trust and offers t in a unique equilibrium strategy if:

P

3

(1—€)>P1_C_(
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Implication 2: All else equal, the private agent is more likely to offer a bribe as 7, increases.

Note that while our example sets 7, and 7y equal to 0, if we allow 7, to vary, the official is
less likely to accept a bribe and make a corrupt effort as r,. increases, and similarly, if we allow
rpc to vary, the private agent is less likely to offer a bribe as ;. increases.

In-group favoritism among co-ethnics was Mauro’s (1995) motivating example for using eth-
nic fractionalization as an instrumental variable for corruption: “bureaucrats may favor mem-
bers of their same group”(Ibid., p.693). But as our argument based on inclusive fitness highlights,
ethnic fractionalization is unlikely to be sufficient to generate norms favoritism and corruption -
it is also necessary to have high local relatedness to co-ethnics. As it turns out, fractionalization
and high local relatedness are often correlated, but they needn’t be, and moreover, it is possible
to have high local relatedness due to sub-ethnic fractionalization, despite most people in a coun-
try being of the same ethnic background. Thus, under this framework, the key to understanding
the effects of fractionalization on corruption is to identify the sources of sub-ethnic fractionaliza-

tion, which increase relatedness (and the returns to favoritism and corruption) locally.

2.3 Consanguineous marriage, sub-ethnic fractionalization, and corruption

Asnoted above, geography- and culture-driven population division are the most common sourc-
es of sub-ethnic fractionalization. The influence of geography on population division should be
obvious; as populations migrated around the world historically, they became isolated from one
another due to