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Azhagapuram Network, Spinglass Community
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Community Formation Structural Outcomes

Communication Cooperation



Structural Feedbacks:
Community Structure



Do we see a more cohesive community among co-participants?



Density
Transitivity

Reciprocity

Do we see a more cohesive community among co-participants?



Do we see a more cohesive community among co-participants?

Power, 2018, Proceedings B



Does greater cohesion also mean 
greater parochialism?



Hindu
Catholic

Is greater cohesion also associated with greater parochialism?



Hindu
Catholic

1
3

1
5

Is greater cohesion also associated with greater parochialism?



Is greater cohesion also associated with greater parochialism?

Also in the model:  individual random effect, age, age2, gender, education, caste (SC/BC), wealth. Variables centered and rescaled 
where possible.

Power, 2018, Proceedings B



• Those who invest more in the religious life of their community 
are seen as more devout & prosocial.

• They are also more likely to be asked for help and have more 
reciprocal relationships.

• Those who worship together are more likely to support one 
another & form denser communities of co-participants.

• A network approach helps us work across scales to get at 
many of the fundamental questions about the evolution of 
religion.

Conclusions



The promise of network analysis



• Influential
• Good advice
• Generous
• Good character
• Hardworking
• Physically strong
• Devout
• Ritual knowledge

Reputation

Good Character: 4
Generous: 2
Influential: 1
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362 nodes - 3065 edges 420 nodes - 4024 edges
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Reputation, Prominence 
& Social Support





Reputation, Prominence & Social Support
Indirect reciprocity, reputation Status, dominance, prestige
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Evolutionof indirect
reciprocity by imagescoring
Martin A. Nowak*† & Karl Sigmund‡

* Department of Zoology, University of Oxford, Oxford OX1 3PS, UK
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Austria
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Darwinian evolution has to provide an explanation for coopera-
tive behaviour. Theories of cooperation are based on kin selection
(dependent on genetic relatedness)1,2, group selection3–5 and
reciprocal altruism6–9. The idea of reciprocal altruism usually
involves direct reciprocity: repeated encounters between the same
individuals allow for the return of an altruistic act by the
recipient10–16. Here we present a new theoretical framework,
which is based on indirect reciprocity17 and does not require the
same two individuals ever to meet again. Individual selection can
nevertheless favour cooperative strategies directed towards reci-
pients that have helped others in the past. Cooperation pays
because it confers the image of a valuable community member
to the cooperating individual. We present computer simulations
and analytic models that specify the conditions required for
evolutionary stability18 of indirect reciprocity. We show that the
probability of knowing the ‘image’ of the recipient must exceed
the cost-to-benefit ratio of the altruistic act. We propose that the
emergence of indirect reciprocity was a decisive step for the
evolution of human societies.

Humans have achieved one of the pinnacles of sociality, and the
complexity of their cooperative actions is without parallel. In
contrast to other examples of ultrasociality19–22 (for example,
clones, bee hives or termite colonies), human cooperation is due
less to kin selection than to cultural forces rooted in pervasive moral
systems. From hunter tribes and village communities to nation
states and global enterprises, the economic effects of nepotism,
although certainly present, are minor compared with those of
reciprocity. Reciprocity is usually understood to take the form of
direct reciprocity: help someone who may later help you. But
indirect reciprocity also prevails in human communities. In this
case, one does not expect a return from the recipient, but from
someone else, according to the pious advice of ‘give, and you shall be

† Present address: Institute for Advanced Study, Olden Lane, Princeton, New Jersey 08540, USA.

given’. Cooperation is channelled towards the ‘valuable’ members of
the community. This has been called the ‘I won’t scratch your back if
you won’t scratch their backs’ principle23. A donor provides help if
the recipient is likely to help others (which often means, if the
recipient has helped others in the past). In this case, it pays to
advertise cooperation, as the cost of an altruistic act is offset by an
increased chance to become the recipient of an altruistic act later.
Animal and human behaviour may be influenced by attempting to
increase image (or status) in the group24,25.

According to Alexander17, indirect reciprocity, which ‘‘involves
reputation and status, and results in everyone in the group con-
tinually being assessed and reassessed’’, is important in human
societies (and possibly in some primates, social canines and other
groups). Alexander interprets moral systems as systems of indirect
reciprocity. Indirect reciprocity presupposes rather sophisticated
players, and therefore is likely to be affected by anticipation,
planning, deception and manipulation. The politicking needed to
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Figure 1 Cooperation wins in a computer simulation of indirect reciprocity. The

population consists of n ¼ 100 individuals. The image scores range from -5 to +5,

the strategy (k) values from -5 to +6. The strategy k ¼ 2 5 represents uncondi-

tional cooperators, whereas the strategy k ¼ þ6 represents defectors. In each

round of the game, two individuals are chosen at random, one as donor, the other

as recipient. The donor cooperates if the image score of the recipient is greater

than or equal to the donor’s k value. Cooperation means the donor pays a cost, c,

and the recipient obtains a benefit, b. There is no payoff in the absence of

cooperation. At the beginning of each generation, all players have image score 0.

Hence, strategies with k # 0 are termed ‘cooperative’, because individuals with

these strategies cooperate with individuals that have not had an interaction. In

each generation 125 donor–recipient pairs (n) are chosen; each player has, on

average, 2.5 interactions. The chance that a given player meets the same player

again, or that a chain of possible altruistic acts ever leads back to the original

donor, is negligibly small. Therefore, direct reciprocity cannot work here. At the

end of each generation, players produce offspring proportional to their payoff. At

generation, t ¼ 0, we start with a random distribution of strategies. After t ¼ 10

generations, the strategies k ¼ 2 1; 0; þ2and þ 5 have increased in abundance.

After t ¼ 20 generations, the strategies k ¼ 2 4; 2 1 and0 dominate the popula-

tion. After t ¼ 150 generations, the population consists almost entirely of the

strategy k ¼ 0, which is the most discriminating among all cooperative strategies.

Players with this strategy cooperate with everyone who has image score 0 or

greater. After t ¼ 166 generations, all other strategies have become extinct and

k ¼ 0 is fixed in the population. Parameter values:b ¼ 1, c ¼ 0:1 (to avoid negative

payoffs we add 0.1 in each interaction).
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Why do men seek status? Fitness payoffs to
dominance and prestige

Christopher von Rueden1,*, Michael Gurven1 and Hillard Kaplan2

1Department of Anthropology, University of California, Santa Barbara, CA 93106, USA
2Department of Anthropology, University of New Mexico, Albuquerque, NM 87131, USA

In many human societies, high male social status associates with higher fertility, but the means by which
status increases lifetime fitness have not been systematically investigated. We analyse the pathways by
which male status begets reproductive success in a small-scale, Amerindian society. Men who are more
likely to win a dyadic physical confrontation, i.e. dominant men, have higher intra-marital fertility for
their age, and men with more community-wide influence, i.e. prestigious men, exhibit both higher
intra-marital fertility and lower offspring mortality. Both forms of status elicit support from allies and def-
erence from competitors, but high status men are not provisioned more than their peers. Prestigious but
not dominant men marry wives who first give birth at earlier ages, which multivariate analysis suggests is
the strongest pathway between status and fitness in this population. Furthermore, men are motivated to
pursue status because of fitness gains both within and outside of marital unions: dominant and prestigious
men have more in-pair surviving offspring as well as more extra-marital affairs.

Keywords: social status; fertility; behavioural ecology

1. INTRODUCTION
High status men frequently achieve higher fertility. A
positive relationship between men’s status and fertility
is not restricted to pre-modern empires, kingdoms and
sultanates, where high social status granted sexual
access to a large number of women [1]. One of the
first quantitative investigations of the status–fertility
relationship in a small-scale society, among the pastoralist
Yomut Turkmen of Iran, revealed that wealthier men have
more offspring for their age [2]. Subsequent studies in
other small-scale societies replicated the status–fertility
relationship across different correlates of male social
status: wealth [3], hunting skill [4–6], and warriorship
[7]. High-income men in modern industrial societies
also exhibit higher fertility [8] but often only after control-
ling for their level of education [9,10] and/or inclusion of
childless men in the sample [11,12].

Comparisons of male status and fertility in small-scale
societies can provide insight into how natural selection
may have acted on status-seeking behaviour in ancestral
human environments. If aspects of human behaviour
and psychology have remained in long-term stasis due
to stabilizing selection [13], then measures of fitness in
modern populations will have relevance to our under-
standing of human evolution. While cross-cultural
evidence, particularly from small-scale societies, suggests
that male status-seeking has experienced positive selec-
tion, the means by which status generates fitness gains
remain under-investigated. Past studies are selective in
their analysis of the factors responsible for increases in
fertility or offspring survivorship among high status
men. Rarely are extra-marital affairs evaluated (but see
[4]). Whether the fitness gains to status are concentrated

within the nuclear family or within the context of extra-
marital affairs bear significance for debates about the
evolution of human pair-bonding and male parental
investment [14–16]. Identifying the proximate pathways
by which status generates current fitness sheds light on
the kinds of social relationships evolution has motivated
men to maintain.

With ethnographic data from the Tsimane forager–
horticulturalists of Bolivia, we analyse the relationship
between male social status and in-pair fertility, in-pair off-
spring mortality and frequency of extra-marital affairs,
and we test four proximate pathways by which status
impacts fitness: (i) better access to mates, (ii) higher
mate quality, (iii) more trading partners and allies, and
(iv) greater deference from competitors. We employ two
measures of social status, the ability to win a dyadic phys-
ical confrontation and community-wide influence, in
order to capture the distinct types of status known as
dominance and prestige [17]. We test whether dominant
or prestigious men reap greater reproductive benefits,
and whether they achieve their reproductive goals via
different means.

2. WHAT IS SOCIAL STATUS?
Social status can be defined as relative access to contested
resources within a social group [18,19]. Among most
animals, social status largely results from a superior ability
to inflict costs on others (i.e. dominance), including
the withholding of benefits critical to others’ fitness.
Chimpanzees relinquish food and mating opportunities
to individuals who threaten to injure them with greater
physical strength and/or coalitional support [20,21].
Social status may also result from an individual’s relative
ability to confer benefits on others (i.e. prestige), such
as coordinative leadership, knowledge, material goods
and mate value. In human societies, social status is only
sometimes based on dominance and is often based on
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Two Ways to the Top: Evidence That Dominance and Prestige Are
Distinct Yet Viable Avenues to Social Rank and Influence
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Tom Foulsham
University of Essex

Alan Kingstone
University of British Columbia

Joseph Henrich
University of British Columbia and Canadian Institute for

Advanced Research, Toronto, Ontario, Canada

The pursuit of social rank is a recurrent and pervasive challenge faced by individuals in all human
societies. Yet, the precise means through which individuals compete for social standing remains unclear.
In 2 studies, we investigated the impact of 2 fundamental strategies—Dominance (the use of force and
intimidation to induce fear) and Prestige (the sharing of expertise or know-how to gain respect)—on the
attainment of social rank, which we conceptualized as the acquisition of (a) perceived influence over
others (Study 1), (b) actual influence over others’ behaviors (Study 1), and (c) others’ visual attention
(Study 2). Study 1 examined the process of hierarchy formation among a group of previously unac-
quainted individuals, who provided round-robin judgments of each other after completing a group task.
Results indicated that the adoption of either a Dominance or Prestige strategy promoted perceptions of greater
influence, by both group members and outside observers, and higher levels of actual influence, based on a
behavioral measure. These effects were not driven by popularity; in fact, those who adopted a Prestige strategy
were viewed as likable, whereas those who adopted a Dominance strategy were not well liked. In Study 2,
participants viewed brief video clips of group interactions from Study 1 while their gaze was monitored with
an eye tracker. Dominant and Prestigious targets each received greater visual attention than targets low on
either dimension. Together, these findings demonstrate that Dominance and Prestige are distinct yet viable
strategies for ascending the social hierarchy, consistent with evolutionary theory.

Keywords: Dominance, Prestige, social status, social influence, social hierarchy

From 1945 to 1980, Henry Ford II—grandson of Henry Ford,
founder of Ford Motor Company—built Ford into the second
largest industrial corporation worldwide, amidst a turbulent post–

World War II economy. Ford II attained his success, in part, by
developing a reputation for erratic outbursts of temper and un-
leashing humiliation and punishment at will upon his employees,
who described him as a terrorizing dictator, bigot, and hypocrite.
When challenged or questioned by subordinates, Ford II would
famously remind those who dared contradict him, “My name is on
the building.” Yet, despite being widely regarded as one of the
most intimidating and autocratic CEOs to ever grace the company,
Ford II was an enormously successful leader, and has been credited
with reviving the Ford business legend during a period of turmoil
and crisis (Iacocca, 1984).

A contrasting example of effective leadership can be seen in
Warren Buffett, chairman and chief executive officer of Berkshire
Hathaway, who was ranked the world’s wealthiest person in 2008,
and third wealthiest in 2011. Widely regarded as one of the most
skilled and successful investors, and referred to as “the sage and
oracle of Omaha,” Buffett is extraordinarily respected by business
leaders, who regularly travel to his Berkshire Hathaway headquar-
ters in Nebraska to seek his wisdom. Buffett’s Prestige extends
well beyond the business and investment realm; in 2011, he was
ranked one of the top five most admired and respected men in the
world (Jones, 2011). Under his leadership, Berkshire Hathaway
has consistently emerged as one of the most highly regarded U.S.
companies, based on public polls (Malone, 2010). Despite this
high level of success, Buffet exemplifies a markedly different
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Anthropological evidence from diverse societies suggests that prestige-based
leadership may provide a foundation for cooperation in many contexts.
Here, inspired by such ethnographic observations and building on a foun-
dation of existing research on the evolution of prestige, we develop a set of
formal models to explore when an evolved prestige psychology might drive
the cultural evolution of n-person cooperation, and how such a cultural evol-
utionary process might create novel selection pressures for genes that make
prestigious individuals more prosocial. Our results reveal (i) how prestige
can foster the cultural emergence of cooperation by generating correlated
behavioural phenotypes, both between leaders and followers, and among fol-
lowers; (ii) why, in the wake of cultural evolution, natural selection favours
genes that make prestigious leaders more prosocial, but only when groups
are relatively small; and (iii), why the effectiveness of status differences in gen-
erating cooperation in large groups depends on cultural transmission (and not
primarily on deference or coercion). Our theoretical framework, and the
specific predictions made by these models, sketch out an interdisciplinary
research programme that cross-cuts anthropology, biology, psychology and
economics. Some of our predictions find support from laboratory work in
behavioural economics and are consistent with several real-world patterns.

1. Introduction
Ethnography suggests that particularly prestigious individuals generate
cooperation, influence group decisions and provide informal leadership in a
wide range of societies [1]. These individuals often derive their prestige from
superior skill, knowledge or success in locally valued domains, including domains
related to social norms and rituals. In small-scale societies, the domains associated
with prestige include hunting, oratory, shamanic knowledge and combat. Presti-
gious individuals, particularly those who emerge as local leaders, often behave
prosocially and exhibit unusual levels of generosity. They also receive deference
from others in many forms including public praise, small gifts, ready aid in pro-
jects, a variety of favours and mating opportunities [1–4]. Though these
patterns can be observed across a wide range of human societies, they are particu-
larly important in egalitarian or acephalous tribal societies, including mobile
hunter–gatherers, which have relatively few institutions for selecting leaders,
granting authority or delivering sanctions. Among the Andaman Islanders, for
example, Radcliffe-Brown writes ([5, p. 45]; italics are ours):

Besides the respect for seniority, there is another important factor in the regulation of
social life, namely the respect for certain personal qualities. These qualities are skill
in hunting and warfare, generosity and kindness, and freedom from bad temper. A man

& 2015 The Authors. Published by the Royal Society under the terms of the Creative Commons Attribution
License http://creativecommons.org/licenses/by/4.0/, which permits unrestricted use, provided the original
author and source are credited.

 on October 27, 2015http://rstb.royalsocietypublishing.org/Downloaded from 

Original Article

Reputation-based partner choice is an effective alternative to indirect reciprocity in
solving social dilemmas
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When group interests clash with individual ones, maintaining cooperation poses a problem. However,
cooperation can be facilitated by introducing reputational incentives. Through indirect reciprocity, people
who cooperate in a social dilemma are more likely to receive cooperative acts from others. Another
mechanism that enhances group cooperation is reputation-based partner choice, or competitive altruism.
According to this framework, cooperators benefit via increased access to cooperative partners. Our study
compared the effectiveness of indirect reciprocity and competitive altruism in re-establishing cooperation
after the typical decline found during repeated public goods games. Twenty groups of four participants first
played a series of public goods games, which confirmed the expected decline. Subsequently, public goods
games were alternated with either indirect reciprocity games (in which participants had an opportunity to
give to another individual from whom they would never receive a direct return) or competitive altruism
games (in which they could choose partners for directly reciprocal interactions). We found that public goods
game contributions increased when interspersed with competitive altruism games; they were also higher
than in public goods games interspersed with indirect reciprocity games. Investing in reputation by increasing
contributions to public goods was a profitable strategy in that it increased returns in subsequent competitive
altruism and indirect reciprocity games. There was also some evidence that these returns were greater under
competitive altruism than indirect reciprocity. Our findings indicate that strategic reputation building
through competitive altruism provides an effective alternative to indirect reciprocity as a means for restoring
cooperation in social dilemmas.

© 2013 Elsevier Inc. All rights reserved.

1. Introduction

Social dilemmas occur when collective interests are in conflict
with individual ones. Numerous studies have shown that, in an
anonymous experimental setting, people exposed to social dilemmas
tend to cooperate initially, but over time cooperation declines
(Ledyard, 1995). When this conflict is presented in the context of
the exploitation of publicly available resources, a decline in cooper-
ation leads to their excessive depletion; a phenomenon known as the
‘tragedy of the commons’ (Hardin, 1968). However, there are many
examples of persistent everyday cooperation amongst humans
(Penner, Brannick, Webb, & Connell, 2005). What encourages most
people to continue behaving cooperatively in real life and inhibits
cooperation in anonymous experiments? Researchers have not yet
found a satisfactory answer to this question. Two key functional
explanations have been studied: punishment (Fehr & Gächter, 2002)
and indirect reciprocity (Milinski, Semmann, & Krambeck, 2002).
Here, we consider another way in which cooperation could be

enhanced: reputation-based partner choice, more often termed
‘competitive altruism’ (Roberts, 1998).

Social dilemmas have been extensively modelled with the use of
public goods games. In the standard design, four players receive an
endowment from the experimenter. They can either keep the
endowment or contribute all or some part of it to the common pool,
which benefits all players. The amount in the pool is multiplied by a
factor larger than one and smaller than the number of players. Then,
the pool is shared equally among all players irrespective of their
contributions (Ledyard, 1995). In the public goods game, each
individual is tempted to keep their endowment and enjoy the benefits
of others’ contributions to the pool. However, if everyone contributed
the whole endowment, the group would be best off. When playing
public goods games, people initially contribute between 40% and 60%
of their endowments (Ledyard, 1995). After a few rounds, contribu-
tions tend to decline, resulting in most of the endowment being kept
(Fehr & Fischbacher, 2003). However, cooperation in public goods
games can be maintained when individuals are able to punish or
reward others for their contributions (Fehr & Gächter, 2002; Rand,
Dreber, Ellingsen, Fudenberg, & Nowak, 2009).

Cooperation can also be re-established by the presence of
reputational incentives. In indirect reciprocity, cooperative acts are
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Trustworthiness and competitive altruism can also solve
the ‘‘tragedy of the commons’’
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Abstract

The benefits of a good reputation can help explain why some individuals are willing to be
altruistic in situations where they will not receive direct benefits. Recent experiments on indirect
reciprocity have shown that when people stand to benefit from having a good reputation, they are
more altruistic towards groups and charities. However, it is unknown whether indirect reciprocity is
the only thing that can cause such an effect. Individuals may be altruistic because it will make them
more trustworthy. In this study, I show that participants in a cooperative group game contribute more
to their group when they expect to play a dyadic trust game afterwards, and that participants do tend
to trust altruistic individuals more than nonaltruistic individuals. I also included a condition where
participants had to choose only one person to trust (instead of being able to trust all players) in the
dyadic trust game that followed the cooperative group game, and contributions towards the group
were maintained best in this condition. This provides some evidence that competition for scarce
reputational benefits can help maintain cooperative behaviour because of competitive altruism.
D 2004 Elsevier Inc. All rights reserved.

Keywords: Evolution; Competitive altruism; Game theory; Trust; Public goods

1. Introduction

Altruism towards unrelated individuals has puzzled evolutionary biologists for decades,
and several theories provide possible explanations for its existence. Theories of direct
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Focus on 4 reputational qualities
• Reputation for generosity, good character
• Reputation for giving good advice (~prestige?)
• Reputation for having influence & authority 

(~dominance?)

Operating at two levels, in two directions
• Indirect reputational effects
• Direct reputational effects

Include direct reciprocity & shared partners

Is a reputation for influence, generosity associated with support? 



Exponential Random Graph Model (ERG, p*)
Individual - Node

Interpersonal - Dyadic
Structural - Network

Is a reputation for influence, generosity associated with support? 



Also in the model:  node age, gender, caste, and wealth; dyad gender homophily, dyad caste homophily, dyad kinship, dyad 
difference in the number of years of education, dyad distance between households

Is a reputation for influence, generosity associated with support? 

Power & Ready, in press, American Anthropologist
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Is a reputation for influence, generosity associated with support? 

• Reputation alone does very little. 
• It is with greater social proximity – when people have shared support 

partners, reciprocal relationships, and mutually recognize one 
another as reputable – that reputation more substantively influences 
a person’s ability to give and receive support.
– Support for reputation-based partner choice.

• Within the reputational qualities, being seen as influential does the 
least and being seen as generous does the most.
– Little evidence of the returns to prominence (whether prestige or 

dominance); stronger evidence for generosity (both reputational & actual).



What about the large literature showing returns to status?



Another concept: social capital

Social capital can be generally defined as “resources 
embedded in a social structure that are accessed and/or 

mobilized in purposive action” (Lin 2001, p. 40) 
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What about the large literature showing returns to status?

In
flu

en
ce

G
en

er
os

ity

In
flu

en
ce

G
en

er
os

ity

Weighted PageRank Centrality Weighted PageRank Centrality

Teṉpaṭṭi Aḻakāpuram Teṉpaṭṭi Aḻakāpuram

Power & Ready, in press, American Anthropologist



What about the large literature showing returns to male status?



ெப#யவ& - periyavar - “big person”



ெப#ைம – perumai - “bigness”ெப



ெப#ைம – perumai - “bigness”ெப
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From big men to bigness (aka, from prominence to social capital)



From big men to bigness (aka, from prominence to social capital)
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• Our focus on the most conspicuous measures of prominence may 
have made us somewhat shortsighted. 

• Much of the evidence for the benefits of prominence may actually 
reflect the returns to greater social capital, and both may be shaped 
in large part by acts of generosity and mutual support.

• By studying social capital, we can achieve a more complete 
accounting of the many different social strategies employed by all 
persons, not simply the few who achieve prominence.

• Importantly, such a focus brings women and other marginalized 
people into the picture.

Conclusions



Food Sharing, Cooperation, and 
Generosity



The Martu



Among the Martu, hunters who share relatively more, not hunters 
who are better, are more central in the cooperative hunting 
network.

Bliege Bird & Power 2015, Evolution & Human Behavior



Food Sharing, Social Structure, and 
Political Influence
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Kangiqsujuaq, Nunavik



Hunting in Kangiqsujuaq, Nunavik

ca. 1960 2011



Hunting Today in Kangiqsujuaq, Nunavik



• Fieldwork by Dr. Elspeth Ready
• 12 months of ethnography
• 110 household surveys 
• 491 individuals, 145 women and 151 men 

over 18
• Includes marital status, employment 

information, hunting participation
• Freelists of country food sharing partners

Data & Methods



Food security
Insecure
Secure

Harvest level
Low
Mid
Super

Sharing Country Food in Kangiqsujuaq

Ready & Power, 2018, Current Anthropology



What are the socioeconomic consequences of sharing? 

Ready & Power, 2018, Current Anthropology



What are the socioeconomic consequences of sharing? 

Ready & Power, 2018, Current Anthropology



Resource availability/affluence 
enables generosity…

…and giving leads to reciprocal 
ties, creates political influence?

What are the socioeconomic consequences of sharing? 

Ready & Power, 2018, Current Anthropology
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