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Abstract

This paper examines social determinants of resarou®etition among Tsimane Amerindian
women of Bolivia. We introduce a semi-anonymousegxpent (the Social Strategy Game)
designed to simulate resource competition amongewmoimformation concerning dyadic social
relationships and demographic data were collectedentify variables influencing resource
competition intensity, as measured by the numbéeafls a woman took from another.
Relationship variables are used to test how thkadiffe or competitive aspects of dyads affect
the extent of pro-sociality in the game. Using aedimodeling procedure, we find that women
compete with those they are quarreling with duadrmusations of meat theft, mate competition,
and rumor spreading. They also compete with memidatrseir social network and with those
who were designated as cooperative helpers ooas &in. Women take fewer beads from
desired friends, neighbors and from those vieweehasnies. We interpret favoritism toward
enemies as due to fearfulness of retribution. @sults suggest that social relations among
women are multifaceted and often cannot be singpliby exclusive focus on genetic
relatedness, physical proximity or reciprocity. Afgue that a complex understanding of
cooperation and competition among women may reguoipgrtant contextual information

concerning relationship history in additional tpitsal features of resource ecology.
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INTRODUCTION

Material resources and continual access to theseirees are key factors limiting the
reproductive success of women, whereas men’s raptivé success has generally been
described as being limited primarily by direct &t mates (Bateman 1948; Borgerhoff
Mulder 1987; Cronk 1994; Darwin 1871). This dis@egpy, based on the differential costs of
reproductive effort and differential benefits ofirased mating investments for males versus
females, has been the theoretical underpinningndmhelped explain sex differences in mating
psychology and behavior in humans (Buss 1995; Me@@02; Waynforth 1999), variation in
mating and parental investment patterns (Ander€@@2Anderson, et al. 1999), and spatial
grouping patterns among primates (Janson 2000).

Access to material resources depends on the sexskats-specific requirements of
economic production and the relationship betweendyxction and distribution. Resources are not
usually monopolizable in small-scale, non-markehgunities and their distribution is less
formally regulated than in larger, market-oriensedieties with storeable wealth. However,
resources and property are nonetheless governaddsyof ownership and of obligations (e.g.
kinship). Women in subsistence societies can aegasources directly by producing food on
their own or by receiving from others due to preMiéng, altruism, reciprocity or trade.
Amongst hunter-gatherers, women on average diractiyire less than half of the daily diet
(Kelly 1995), and among tropical forest foragerswtend to acquire the majority of the calories,
especially of protein and lipid (Cordain, et al0OR). In these societies, the majority of a
woman'’s (and her children’s) diet is subsidizedrfrother individuals including spouses,

parents, siblings, other relatives, friends, allreghbors, suitors and other benefactors. Unlike



non-human primates, who must increase foragingteffoen pregnant or lactating, hunter-
gatherer women reduce their foraging efforts yehdsuffer from reduced consumption
(Hurtado, et al. 1985; Marlowe 2001). Human insaate weaned early compared to other non-
human primates (Hawkes, et al. 1998) and women higlecompound fertility (Gurven and
Walker 2006) such that during much of a woman’sadpctive years she will depend upon the
foraging labor of other group members. The quartitgt quality of social relationships that
comprise one’s social network are therefore cilitieguirements for mediating access to
material resources of food, wealth, services antsnand non-material resources such as
comfort, emotional support and security.

As the components of reproductive success, sursinvprand fertility, are each limited by
access to resources, we should expect that wonlkecowipete over material and social
resources. Women should and do cultivate friendslupoperative alliances and coalitions,
usually in the context of competition with othertibons or rivals, that function to gain and
maintain better access to critical resources. Wathk baboons indicates that the complexity of
female primate social networks may also aid iniggimand maintaining access to resources and
friends and that this may positively impact fitn€Sgk, et al. 2004; Silk 1983; Silk, et al. 2003).

Despite some attention given to intrasexual cortipatamong women in the context of
gossip and mating in modern societies (CampbelRR0@latively little recent attention has been
paid to the social dynamics among women in non-etadubsistence societies (for notable older
exceptions, please see (Lamphere 1977; LampherBesaldo 1974). However, social
coalitions, networks, dominance interactions angspally aggressive behaviors of men have
been studied extensively (Chagnon 1990; Flinnl.&0®5; Parker, et al. 1972; Pelegrini and

Bartini 2001; Wagner, et al. 2002; Wilson and DE)85; Yamaguchi 1992). Competitive



interactions among men usually occur in the formart, physical displays of aggression.
Competition among men has been viewed as occuarggly between, rather than within,
groups in the context of raids or warfare, whiléAsen-group competition is bolstered by
within-group male coalitions (Wrangham and Peters5@®6). While physical aggression is not
totally uncommon among women (Campbell 2002), miostpetition among women occurs in a
more subtle manner, dubbed ‘indirect aggressiorctiar and Coyne 2005), or ‘relational
aggression’ (Underwood 2003), or more recentlffpiimational warfare’ (Hess 2006; Hess and
Hagen 2006). Due to the potentially high costssoléating physical aggression, it is believed
that competition among women has been relegatktgely non-physical forms (Campbell
1995; Campbell 2002). And in the absence of sgdretween group competition, maintaining
large cooperative female coalitions may be mordétsan they are worth for women, resulting
a higher frequency of dyadic groups (pairs), wieamapetition occurs mostly within the
framework of a social network, rather than betwgeups (Hess 2006; Hess and Hagen 2006).
The lack of overt physical competition among worara large scale (such as their lack of
involvement in warfare, for example) has sometitmesn interpreted naively as an absence of
competition altogether, and hence the relativecsiyanf systematic studies on resource
competition among women, especially in traditics@tieties. However, existing studies in
modern societies show strong evidence that women $ocial networks and coalitions, and that
they engage in significant amounts of socially aggive behaviors over a broad range of
resources (Bjorkgvist, et al. 1992; Campbell, el@b6; Campbell 2002; Cashdan 1998;
Cashdan 2003; Crick 1995; Hess 2006; Hess and H2@f#t1 Hess and Hagen 2006).

We propose, as have others (Hess 2006; Hess arehi2802; Hess and Hagen 2006;

Lancaster 1991) that social networks are the velial processing exchanges of resources



among women and that women therefore pay stroegtaih to the affiliative and competitive
aspects of their relationships with other group rners. In this paper we explore how the
character of dyadic social relationships predietdirection and intensity of resource transfer
among Tsimane women. We expect that the contetkieofelationship between two women
should predict the level and direction of resowrompetition between those women. Given the
theory that pro-sociality is influenced by kinslaipd friendship status, we predicted that women
should be more competitive with social antagonstish as non-friends, distant kin, enemies,
those who have damaged ego’s reputation in the padtage-mates who are likely to be
competitors for similar resources (i.e. mates odjaacross the lifecourse. Likewise, we predict
that women will act more pro-social with friendg|ers, close kin, and neighbors, who often
choose residence based on their positive affiliatvith other women. However, we also
acknowledge that it may be true that even withie’'®@group, women may still compete at times
with friends and kin due to the within-group competn hypothesis which predicts that women
encounter more aggression from within their grougther than between their groups, compared
to men. And due to Hamilton’s rule, women are alatays expected to engage in altruism,
because sometimes the cost to themselves is neéigited by the benefit to the recipient, even
if they happen to be very close kin.

The above predictions are consistent with muclheftork in the evolutionary social
sciences that show more pro-social (exchange)msentiand behavior towards ingroup members
than towards outgroup members, where the ingrodpfised according to genetic kinship,
friendship or other positive affiliation, and withe idea that women use their networks as the
means of transferring and competing over resouktiesacknowledge that women may actively

compete with women in their social networks in detg of domains. For example, one may



cooperate with one’s sister in chopping down a ame collecting its fruit, while compete with
this same sister over the attentions of an eligidlehelor. In this example, food transfer is likely
but information transfer pertaining to a marriag@artunity is not. Additionally the increased
amount of time that ingroup members spend togettagr carry an increased likelihood of
conflict due to increased frequency of mutual rese@ncounters. Asking whether women are
more likely to be pro-social or anti-social towaalker known individuals may be likely to
produce ambiguous results for kin and neighbork wiiom frequent interaction is most
common because the question may illicit strongrigslregarding current circumstances and
status of the pair’s relationship. However, ligl®biguity in pro-social behavior is expected
towards women categorized at the extremes as itdifriands or bitter enemies.

While we test the specific predictions made abaeacknowledge that the complexity
and context-specificity of social interactions npagduce ambiguous results. Despite these, our
study makes several important contributions. Fihss, study, conducted in a subsistence-based
population in the Bolivian Amazon, hopes to imprevelerstanding of the dynamics of female
social relationships by focusing on the charaater extent of both cooperation with friends, kin
and allies and competition with rivals and enemB=cond, it employs an experimental approach
in a community-based population in order to expkystematically the effects of social context
on cooperation among women. Field observation neag problematic approach to study
resource competition because of problems of sédc8en and because obtaining a large sample
of relationship information on many women coulduieeg long-term observations. Experiments
as employed in this paper are relatively rare th@pological studies, and to date, have been
largely limited to Ultimatum Games, Dictator Ganaesl Public Goods Games (e.g. (Henrich, et

al. 2004; Henrich, et al. 2001). Third, a semi-aimaus research design (as described further
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below) allows us to explain variation in resoun@nsfer based on the status of the social
relationship of givers and receivers. This semirgmaous structure takes advantage of the
known social relationships in a field-based popafgtrather than assuming all individuals are
strangers who interact anonymously. We add extemadality to experimental economics
approaches (Gurven and Winking in press; Levittlastin press) by linking game behavior
with information about known relationships, and teg use of an experimental approach for
gaining understanding of difficult-to-observe infaal networks and domains of conflict among
women.
Simulating Resource Transfer and Competition: The Social Strategy Game

An examination of women’s social lives in the coutef resource competition and
cooperation requires an assessment of the frequartintensity of affiliative and competitive
interactions and an understanding of the ecologyarhen’s subsistence behaviors and the
division of labor within families. However, obsemgi and recording instances of resource
exchange and competition among women in a smak-scemmunity is methodologically
challenging. First, one must be present at the Gfrevert conflicts and recognize that it is
occurring, a feat not easily accomplished in thatlsuwcovert world of women’s aggression.
Second, one must be able to identify contestediress and quantify the outcomes of
competitive episodes by measuring the quantitigssdurce held by interested parties both pre-
and post-conflict. Another challenge with relyingom behavioral observation of resource
competition and social aggression is that onemgdid by instances that occur naturally over
time; in other words, one might only observe contioet over one kind of resource and only

among one set of players during a typical fieldssea
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As a complementary methodological approach, wegdesi an experimental game
(hereafter referred to as the Social Strategy Gam8SG), that was intended to simulate
opportunities for resource competition among painwomen living in each of three study
communities. The game thus establishes a commonnesand measures the potential conflict
from all pairs of women within each of the studyrcounities. A woman must choose how
many beads (out of 10) she wishes to take from etdtwdr woman living in the community. She
immediately receives all of the beads that shestadeed later receives those left to her by all
other women after they have played. Thus if womi@kes quanity; beads away from woman
J, for this particular transaction womareceivesx; beads and womgmnwill receive 10x;. Since

she must make a similar decision concerning edutr @toman in the village, she will earn

ZXU . After all women in a village have played, womanill receive an additionaE L0-x;)
i

T
number of beads. All adult women over the ageoafteen in a community were invited to play
the game. The quantity of resources (beads irstbidy),x;, that each womantook from each
womanj was used as our dependent variable and is intendsela proxy for thentensity of
resource competitioexpressed biyagainsi. With n, women playing the game in community
any particular woman could earn anywhere from @lbgd she did not take any and if none
were left her by other women) up to a maximum-@D@h, - 1) beads (if she takes all of the
beads from the other women and if none of the otlenen take any beads from her).
METHODS
Study Population: Tsimane and the Tsimane Project

The work described in this paper is one piecermiah larger project combining the
talents of anthropologists, doctors, and Tsimaradth@romoters and translators. The major

focus of the collaborative venture is to understéredimplications and relationships of human
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health and behavior. Various life-history, evadatary, and economic theories are utilized to
examine a wide variety of topics including, but htited to, male-male aggression, altruism,
food sharing, age-specific production curves, disescology, and economic decision making.
The present data for the current paper was cotleditieing the first year of field-research (2002-
2003). The larger longitudinal project is stillgming, and work is currently being conducted on
human life history, biodemography and aging.

The Tsimane are South American Indians, numbenusg 8,000, who live in the tropical
rainforest and moist savannas of the Beni regidBatifvia. They live in semi-autonomous
extended family groups within small villages, rangin size from 60-400 individuals. The
communities are relatively stable, and while movenbetween villages is not infrequent, due to
post-marital residence rules and migration, mostham have extensive knowledge of the
reproductive, residential and personal historiestbér women in their community due to years
of social interaction and through informal gossgworks.

Tsimane subsistence is based on small-scale hitutiepfishing along a network of
rivers and streams, hunting wild game, and gathdrints and other resources. Wild game, such
as paca, collared peccary, deer, and numerous maeplkeies, are hunted with the use of
shotguns and bow and arrow (Gurven, et al. 200&.diet staples come from small family
fields, including plantains, corn, rice and sweeahioc, the latter being commonly used in the
fermentation of calorically-dense types of tradiabbeer. Women’s economic production is
focused on the harvesting of crops such as maomts and rice. They also contribute labor to
planting, weeding and burning tasks. Women alsbegateasonal fruits and occasionally engage
in hook-and-line fishing. Much of their daily tinie spent preparing and cooking food, engaging

in domestic work and in childcare.
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Women marry on average by age sixteen, have tingtichild by age nineteen, and have
an average of nine births over their lifetime (Gmwunpublished data). Marriages are fairly
stable, monogamous unions, although polygyny isinoommon in many villages. Divorce is
most common in first marriages before the birtthef first child. Post-marital residence is
usually matrilocal until at least the first chiklborn, and then the new family may move or stay.
Women often prefer to stay when they have largkjential families, and so decisions about
residence can be a source of conflict when husbaredesr to live closer to their own families.

The typical domains of conflict and competition argavomen include food distribution
and accusations of theft, perception of socialr@mtdefections (regarding things such as food
sharing, visitation and reciprocal helping actesii, sexual jealousies over current or desired
mates, and concerns over social capital in the fafrtrust and loyalty to kin and friends.
Aspects of social life such as shifting loyaltiesl gerceived defections are the most frequently
voiced categories of conflict among women, suppgrthe notion that the desire and need for
women in small-scale societies is to recruit alied supporters and to foster the formation and
maintenance of social networks of helpers, foodigers and caregivers (Rucas 2004). These
networks are especially important to rely upon mgistressful periods of resource depletion,
bouts of illness, or periods of extensive childelegency.

Study participants were 94 women and teenageages 14-70 living in three separate
communities situated along the Maniqui river durdaguary-May 2003. The three communities
chosen for the study varied in the extent of mankteigration, formal education, contact with
non-Tsimane and proximity to nearby towns. Fiftyasiomen and 14 girls were from two
slightly acculturated villages and 24 women weaosrfra village of very low acculturation

(village acculturation estimates based on relatnaeket access and level of cultural diffusion).
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Biological kinship ) among women was ascertained separately baseenoogdaphic
interviews conducted by one of the authors (MG)r¢@n, et al. 2007). Proximity was
categorically defined as 1=same household, 2=samsehold cluster, 3=nearest proximate
cluster of houses, 4=farthest household cluster.

All participants in the game and the subsequenteswwere given a show-up fee
consisting of several bars of soap for their time.

Designing the Social Strategy Game (SSG)

Colored plastic beads were used as the currencgropetition because they are highly
valued, readily portable, easily quantifiable armhven do not seem to show diminishing utility
for amassing large quantities. Tsimane women uaddf®r making jewelry, necklaces,
bracelets, and anklets. Plastic beads are higgbrded for their strength, quality, color, and
novelty among Tsimane women who delight in adortiemselves and their children with
colorful ornamentations. We did not find that beackre so valuable as to incite conflict outside
the confines of the game. Our informants also cordd that there was no danger in using beads.
The game was also approved by all village memlmegsaup meetings a day or two prior to play
in each of the three villages. For these readmeex)s appeared to be a better resource option for
the game than other currencies typically used mes such as money. From our experience,
women of all communities desire them, whereas #heevof money may be highly variable
depending on access to markets and existing caamed from sporadic wage labor
opportunities and trade.

After each woman was interviewed regarding heradaelationships with all other
women in the community (see below), they were theited to play the SSG. For this game,

Polaroid photographs of each other woman in thenconity were lined up in a standard
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randomized order with ten beads placed on eachrpidEach photo was of a woman’s face and
was taken in a standardized position with similgiting but women were not forced to smile. A
statement was read to them, in both Tsimane andi$phy Juana Bani, a bilingual Mosetene-
Tsimane assistant who is not a member of any ostilndy communities. It was explained to
each player that each person in the photograph &npnowned the ten beads, and that she
(womani) is being given the opportunity to take as mamgdserom any of the women whose
photos were displayed. Each woman was assurethéhaumber of beads they opted to take
would not be reported to any of the other womentaatitheir game behavior was strictly
confidential. It was also explained that all oth@men in the community would also have a
chance to play the SSG and would be making the si@eisions that she is making. While the
player could walk home with all of the beads tHe took from the other women, all beads left
on her photograph by all other players would not be nesgiuntil after all other women have
played the game. At that stage, the beads leti¢h particular womanwould be counted up
and subsequently given to womian one payment. Each woman played the game imfgriand
only after she finished and left the game room wtleeeresults recorded. The number of beads
that were taken by every woman from each of therottomen in the community was eventually
compiled and used as our proxy measure of resaomo@etition (dependent variable).

This game has some similarities with the populatddor Game (Forsythe, et al. 1994),
but there are significant cognitive and perceptliférences betweegiving away something
that you own antiakingaway something that belongs to someone else. Hridewment Effect
refers to the fact that someone who owns sometrahges it more than someone who does not
(Thaler 1980). In the SSG, women are invitedake beads awdyom others as opposed to give

away their own beads. It was found that all wortwerk at least some beads during the game,
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and that no one left all beads to all owners.\Wfceman did not take any beads from other woman
then she would walk home empty-handed (apart flershow-up fee). Players examined each
photo carefully before deciding whether and how ynagads to take. As mentioned above,
photos were randomly displayed in several rowsherflbor beneath a closed canopy to provide
privacy. The order in which beads were taken wasecorded because we did not wish to
record any data during the time the beads werantakedid we wish to directly watch game
play so as not to make the participant feel uncotalide. However it was mentioned that the
order did not matter in terms of payment.
Questionnaire on Social Relationships

The character and content of dyadic social relahgs forms the basis for examining the
extent of competition among women. We developedestipnnaire for assessing personal
impressions of the reputations of other women,rpatationship history with other women, and
pro-social or anti-social sentiment towards thosenen in the community. Different possible
relationships that womammaintained with womanwere used as independent variables
regarding the nature of their social partnersHach player was asked to name three wome, in
no particular order or ranking system, that commnited in response to each question concerning
a relationship category. Categories were chosenver a broad range of typical positive and
negative social relationships among Tsimane wonwan, routinely recognize other women by
these emblematic social relationships. Investgetiand conversations were conducted with
women to inquire about the terminologies that drenoused to identify and refer to other
women. These categories consist of those refetoipgsitive relations: women identified as
best friends, women with whom they gossip, those tlp them in domestic chores or in any

other productive capacity, those who have beeropatsdvisors during difficult periods, and
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those who were desired as friends but currentlyewet friends. The categories describing
negative relations included current enemies, pastds who were no longer friends, and social
rivals. For the category of social rivals, womeaerntified those with whom they were actively
guarreling over mates, women that were considesatktectors on social contracts or who were
accused of stealing food from them, those other @omho were accused of gossiping about
them to others, and finally those with whom thefyse to visit socially.

As mentioned previously, age and biological kingegpa was gathered as part of the
larger demographic data project (conducted by Gueteal.). Kinship, with respect to the
analyses within, only refers to the coefficientelatedness] between pairs of women and was
the only kinship variable used for analysis. Adnwere not differentiated in this study. The
was calculated to as many degrees as possible &rewazh pair of women, even to the extent of
distant cousins.

Data Analysis

A linear mixed-effects model (MIXED procedure in&5) was used to examine the
effect of particular social relationships or denagric characteristics of women on the number
of beads womantook from womar). A mixed-effects model has the ability to handédwieen-
subjects effects with repeated observations, aigéldata and unequal variances. The repeated
measures stems from the fact that each woman tgolaatity of beads away from each other
woman and also identified the social relationsHihese other women in their community.
Thus, observations are not independent. Becauseobservation corresponds to a pair of
women our complete dataset contains 3,454 obsengtiln the model, we assign the ID
number of each woman as a random effect, and atlpe dfead collector, womanwas used as a

control variable. Age was chosen as a controbwdel, because it is often documented among
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hunters and gatherers that older individuals supeig the resource consumption of the young
by overproducing what they need. Because of #ug ft was expected that younger women
would take more beads from older women, even i ook of habituation. We present two
models: a full model including all predictors, anfinal reduced model that includes only the
predictors that were statistically significantla 0.05 level.
RESULTS

Table 1 presents parameter estimates from thardllreduced regression models that
examine the effect of each dyadic social relatignsh the number of beads that womaook
from womarj, our experimental measure of the intensity obuese competition (all variables
are shown)Results for two meaningful interaction effects also displayed, but interaction
effects forall variables were not run due to their ability to meemplicate the findings as a
consequence of the large number of total sociahlbbas. Positive parameter estimates mean
that more beads were taken away from a woman dietpresence of that particular social
factor, while negative estimates mean that fewaeuwaken away than the average after
controlling for the other variables in the modeh @&verage, a woman took 7.47 (s.d. = 1.67)
beads from each other woman. Thus, on average,a28€ 10 beads was left in front of each
woman'’s photograph. It is notable that such a Ipereentage of beads were taken, but this is
not inconsistent with other economic games, sudhaslictator game, where individuals
frequently offer up 30% of the resources to pagnéthat is likely captured here, as has been
found in other similar work, is that individualsr=istently choose to distribute resource
guantities in their favor and at the expense oéhwhenever possible. There was a large range
in the number of beads taken with a per-woman geenainimum of 1.82 and maximum of 10.

Womani’'s age was negatively associated with bead calledtiom individuals, and distance
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between pairs of houses (Figure 2) was positivedpeaiated with bead collection such that
younger women took more beads from others and wdownmore beads away from those who
live in a more distant location from their houset still within their community. Note, all social
relationships were added to the statistical moddlare only separated below for organization
and ease of read and comparison.
Positive social relationships

Inconsistent with our predictions, results in Tabledicate that women took
significantlymorebeads from their affiliative friends and close;kielationships that were
expected to elicit pro-social, as opposed to coitipetsentiments. However when kinship is
restricted to only those dyads where the coeffiocrégenetic relatedness,is greater than 0
(that is any dyad where the pair has any gendate@ness, whether as close as sisters or as
distant as third cousins), we find that women aatede pro-socially and generally took fewer
beads from closer kin (Figure 1). An interactidieet was found betweesaffiliative helpersand
kinshipwhereby women took significantly fewer beads frdoser kin who weralso
designated as helpers, as opposed to kin who ve¢teetpers, or non-kin who were helpers. As
predicted, fewer beads were taken from those wontenlive closer in proximity to each other
(Figure 2) or whose friendship, while not certaowy was desired for the future. The latter
implies an inclination for women to engage in adnu as a means to encourage friendship.

Women who were named as gossip partners, besti§ri@nadvisors were not treated any
differently in the game from other women who weo¢ mamed in these categories. This is
likely because a significant portion of the vapatin these social categories is taken up by the
more powerful constraints of kinship and reciprdegpers, which significantly correlate with

these predictors (for example, best friends andsady were typically also named as helpers).
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Negative social relationships

As predicted for negative social relationships, veorbehaved more competitively, by
taking more beads, from others who were gossipnogiethem behind their back, those they
refused to visit socially, and past (but not cutyémends. However, women took fewer beads
from enemies, which is again contrary to what weally expected. Two interaction effects
produce results that are more consistent with dtiem that direct competitors and defectors
should be treated more harshly in the game. Players more likely to competitively take more
beads away from; 1.) Affiliative helpers who deéxtbn social contracts and 2.) From enemies
with whom one was engaged in mate competition. THtisr category is the strongest effect we
find with 2 additional beads (20% of stakes) takem mate competitors who are viewed as
enemies. Women also took more beads from womenwiithm they had conflicts over
accusations concerning stolen food, such thatnibman reported that another had stolen meat
from her, during the game she also took more b&adsher.

It is noteworthy that biological kinship had a mesignificant impact on the number of
beads taken from other women than the majorityefrtegative social relationship indicators.
The kinship effect, however, is partly counteractdebn considering the interaction of kinship
with affiliative helpers. Women took fewer beadsagvirom kin who were perceived to be
active helpers in their daily lives. Also, as noédmbve, when non-kin were eliminated from the
dataset, coefficient of genetic relatedness negigtrorrelated with the number of beads taken
away (Figure 1). Thus, while kinship generally ems to persuade competition, under certain
circumstances it increases pro-sociality.

Those individuals that women identified as besrfds, advisors, and gossip partners

failed to predict the number of beads collecte@n&al age effects indicate that younger women
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take more beads from other women overall. Bt &lso the case that women appear to compete
more strongly with age-mates. When the age of dagllzollector is not used as a control, the
absolute age difference between the pairs of waostrengly effects the number of beads
collected, such that women take more beads fro@rgtivho are of similar ages (p-value <.01).
The implication of this finding is that women ofrslar ages are probably competing for the
same resources at the same times across the ligecotihis result is supported by comparable
findings with the Tsimane that indicate that thenbwer of quarrels that women are having at a
given time is positively influenced by closenesage.
DISCUSSION

We found supporting evidence that women acted rfaw@ably (took fewer beads) from
women in their intimate social networks (such asirgd friends and neighbors) and behaved less
favorably toward women with whom they had disputesonflicts. Despite this general trend,
we also found similar evidence to the contrarythat women took more beads from affiliative
helpers and kin, and fewer beads from enemiessibhgle prediction that ingroup or coalition
members should always be favored with pro-sociabi®rs in a domain-general way is not
strongly supported; our results do seem to sugherhypothesis that women may encounter
greater competition from within their social netk®r Indeed, there appears to be strong
evidence for the within-group aggression hypothssgporting the idea that women frequently
compete with positive network affiliates within theoalitions.

Most importantly, our results indicate that the teoth of these variables must be taken
into account to better understand the intricaterattions between these relationship conditions.
For example, the finding that women take fewer Bdeaim kin who are also affiliative helpers

suggests that defections or contributions madexgsoup members versus outgroup members
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may be perceived differently. Kin who are perceiaschot helping or as not meeting other
obligations or expectations may therefore be vielged favorably than non-kin by having more
beads taken away from them. For example, usingahe@meter estimates from the final model in
Table 1, a woman is likely to take 0.4 more beadsyafrom a “non-cooperative” sister than
from a cooperative one, and is indifferent betweaoperative sisters and cooperative non-kin.

In a high fertility population such as the Tsimab]ogical kinship by itself may be
insufficient to reliably predict resource exchamgdavior. In addition to the interaction effect
with helping described above, we also found thatgarciality had non-linear effects with
kinship. Women took fewer beads from non-kin (r4f)t they showed opposite effects with
women in dyads defined by greater genetic relatesi(féigure 1). Among non-kin, other factors
seem to be important, as revealed by the signifietiacts in Table 1 that describe positive and
negative qualities of social relationships indepaTiabf kinship.

Physical proximity was predictably associated Weds competition. The result that
women took fewer beads from those women that limgtle same house or a nearby cluster of
houses is confounded by the fact that women are tiialy to reside with or very close to
ingroup members, many of whom will be close kinj &eat these residents more favorably than
those living outside of their common social netwdrkis result runs counter to the notion that
more competition occurs among women with whom #reylikely to interact with on a daily
basis. While ingroup members may not always beaddefavorably, due to the reasons described
earlier, women may sometimes be less inclined tstingy towards those with whom they are
likely to interact on a daily basis. Even if compeh among these women may be likely, a fear
of stirring trouble among those who live nearbyeg@yf the game was semi-anonymous) by

taking more beads from them may act as a precau@iertainly when the beads are made into
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necklaces and worn by players and their childrerresident women and those who live in
nearby households are more likely to take noticthefoverall quantities of beads that were
earned.

Exceptions aside, women generally appear to compete readily with those identified
in one way or another as social antagonists. Taley tnore beads away from those with whom
they are in conflict. In particular, women morediatake beads away from women who are
accused of taking valuable food items from theraséhgossiping about them behind their backs,
helpers who are currently defecting on some se@oatract, enemies who are competing for
similar mates, and past friends with which theylar@er maintain positive social relations.
Women also take more beads from kin who are cuyreot viewed as affiliative helpers. Our
interpretation is that women actively target sodwdls by attempting to secure more resources
from them when possible and when retributive castdow.

Our unexpected results merit further attention giowne of the particularly surprising
results was that fewer beads were taken from wamaemed as “enemies”, except for those with
whom women were directly engaged in mate compatifidtne explanation for this result is
unclear, but one possibility is that women are {e#ling to antagonize women with whom they
are involved in a particularly socially aggresstemflict. Disgruntled enemies are often feared
and viewed assdqui or dangerous, because of the potential for ersetoiese sorcery to inflict
harm on family members, especially young child@ther individuals who may have gossiped
or defected on social contracts, but who are rewed as enemies, presumably do not fall into
this category. Direct confrontation with or punisém of non-family members is not very
common. Prior economics games have shown thatdimeahe rarely ever punish second-party

or third-party stinginess at least in experimentaitexts (Gurven 2004). That women take
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significantly more beads from enemies that theyaégse competing with over mates suggests
that women may be willing to risk further antagangzan enemy only when the value of the
contested resource (in this case, a potential ahg@rtner) is high. Indeed, because mates
potentially provide resources across the entiatitife, it is not surprising that we found this to
be the most significant effect overall, in that mies women were fighting with over mates
resulted in an average of 2.17 extra beads bekemtaAnd while this work looks at many
relationship categories and dynamic states of ayiaeintity, it can be observed from the
robusticity of this result that the overall areantdte competition may warrant further attention,
and should not be underestimated as a signifi@ante of conflict among women in small-
scale, natural fertility populations.

Another surprising result was that women took felbeads from those who were named
as defectors on a variety of social contracts.mpartant exception was that when the defectors
were also affiliative helpers, more beads werertakgay. One possibility is that stronger
ingroup affiliative defections evoke greater puratsentiment than outgroup defections. Greater
punishment may be directed at ingroup memberscii puwnishment is designed to increase labor
or prevent future defections by active membersnaf ®social network. Conversely, punishing
outsiders may be less effective at changing fubetevior and therefore not worth the cost
(retribution risk) of the punitive act.

Overall we find less support for favoritism towandroup members. Women
strategically favor other women who they desiréri@sds, and act more favorably towards
neighbors than towards those living in more distants of the village. Other studies have
shown some indication that women may choose toaade rather than compete on first game

encounters (Eckel and Grossman 1998) This resatirisistent with a social preference to
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initiate cooperative relationships by parcelingdféa in an escalating manner (Roberts and
Sheratt 1998). We were surprised to find that tkek more beads from helpers and that
although in the predicted direction, favoritism tow advice givers or toward best friends was
not statistically significant in our regression ratd

Lastly, despite the different design, currency fraching of the SSG when compared
with the popular Dictator Game (DG), we find simiteverall patterns here as we did with the
DG played in 2002 (Gurven and Winking 2008). Mead modal DG offer was 26% and 30%,
respectively, while mean and mode amount givemtidleer woman in the SSG was 28% and
20% respectively. Of the four villages where th&S#as played, mean amount given (16%)
was lowest in the village (Cosincho) where the D& \also played earlier in the same year. It is
unclear whether this village effect was due to mpfamniliarity and potential contamination from
other economics games or if it represents a difitgpattern of behavior. Social norms
concerning proper levels of resource division gmgrapriate recipients are minimal and
individual discretion probably plays a large ra&uven et al. in press).
CONCLUSION

Women'’s social dynamics are complex, and womenéssas governing competitive
and cooperative behavior are influenced not onlpiblogical kinship but also by the friendship
and relationship status of their peers, within aadgic and ecological framework. Previous
research in the area of female competition and @@djn predicted that women engage in more
“within-group” competition than do males, who expece a greater intensity of competition
with men from other residential groups. The préserk, which only focused on women'’s
social networks, lends some support to that hygmhaowever, when given the opportunity,

women will take more resources from those outdiée social network. We argue that a
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complex understanding of cooperation and compat@imong women may require important
contextual information concerning relationship tigtin additional to typical features of
resource ecology

The semi-anonymous design of the SSG allowed gaitounexpected insights into
social relationships and behavior. Future expertaleapproaches should employ a similar
design to explore the dynamics of sociality in emaphic context. The game design could be
modified, for example, to allow women to redisttdibeads or other resources to any other
women as desired, or in another scenario, womeld d@ugiven the option to throw away beads
that are subsequently given to no one.
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Table 1: Effects of social relationship variabl@simtensity of resource competition (# beads

taken)
Full M odel Final Model
Std. Std.

Relationship Variable Est. Err. t Sig. Est. Err. t Sig.

Positive Social Relationships
Coefficient of relatedness *** 164034 489 000 157 033 471 <0.00
Cooperative helper *** 0.40 0.06 6.61 0.00 0.39 0.06 6.54 <0.00
Distance between houses *** 0.190.04 5.46 0.00 019 0.03 556 <0.00
Desired as a friend *** -0.20 0.07 -2.90 0.00 -0.20 0.07 -290 <0.00
Helper x kinship *** -1.60 0.39 405 000 -153 038 -404 <0.00
Best Friends -0.20 0.12 -1.61 0.11 - - - -
Gossiping partners 0.090.18 0.49 0.63 - - - -
Offers good advice -0.11 0.09 -1.30 0.20 - - - -

Negative Social Relationships
An enemy *** -0.61 0.16 -3.87 0.00 -026 015 -4.08 <0.00
Used to be a friend ** 0.36 0.16 2.19 0.03 0.68 0.16 2.39 0.02
Refuse to visit * 0.18 0.09 2.06 0.04 016 0.09 1.89 0.06
Gossips about you ** 0.150.08 1.94 0.05 0.15 0.08 2.01 0.05
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Theftof meat* 058 0.33 1.79 0.08 059 0.33 1.82 0.07

Social contract defection **-0.77 0.24 -3.18 0.00 -0.76 0.24 -3.15 <0.00

Helpers X contract defection *** 1.14 0.40 2.86 0.00 1.09 040 2.74 0.01

Enemies x mate competition ** 1.22 0.50 2.45 0.02 217 0.50 2.57 0.01

Closeness in age 0.000.00 -1.32 0.19 - - - -

Control

Age of Woman *** -0.02 0.00 -9.29 0.00 -0.02 000 -11.3 <0.00

*** 5ig. < .01

** g5ig. < .05

* sig. < .1 (predicted direction)

Figure 1. The effects of kinship on the intensityesource competition
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Figure 2. The effects of residence on the intgredfiresource competition
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