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1.1. Study Populations. 1.1.1. Ethnographic description. The Pahari
Korwa (Hill Korwa) are a small-scale forager-horticulturist soci-
ety, classified as a “primitive tribal group” by the Government of
India (1), who live largely in the central Indian state of Chhat-
tisgarh. They belong to the Kolarian ethno-linguistic group of
tribes, and have a close affinity to the Austro-Asiatic Munda
language family (2, 3). The introduction of forest protection laws
by the Government of India in 1952 precipitated a shift from
their traditional nomadic lifestyle completely reliant on hunting,
gathering, and swidden agriculture to settled communities based
around individually owned land (3). They remain heavily reliant
on gathered forest products, which are a primary source of food
and income, but they also practice agriculture on small tracts of
land, usually adjoining forested areas. These economic resources
are supplemented by opportunistic hunting and fishing as well as
wage labor. Men hunt in groups with bows and arrows; with the
exception of the shooter, who usually gets a larger share, the meat
is shared equally. Typically hunted animals are wild boar, small
deer species, and species of birds [e.g., kotri, also known as the
rufous treepie (Dendrocitta vagabunda)]. Fishing may be con-
ducted solitarily, in pairs (often a conjugal pair), or in small
groups, and the catch is shared equally. Fields are always tended
by family units, but families with larger fields may enlist the help
of other village residents in exchange for a meal and liquor.
The staple is rice, but maize, millet, pulses, potatoes, and small
quantities of vegetables are also grown. Small numbers of goats,
chickens, and pigs are reared by families, mostly for personal
consumption.

Individuals in all populations visited during this study speak
Sargujia, a regional dialect of Hindi; the Korwa language is in-
frequently used on an everyday basis. Villages differ in their
access to markets. Most individuals attend a local weekly market
with varying frequency, where they buy, sell, and barter goods.
The weekly market usually assembles in one of the larger mul-
tiethnic villages in the plains and is visited by people of various
ethnicities from surrounding villages. Korwas often have to walk
several kilometers downhill to the nearest market site. Settle-
ments have well-defined boundaries; large tracts of forest and
hills generally separate neighboring villages. Both uniethnic and
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multiethnic villages of varying sizes exist, although uniethnic
settlements predominate.

The Pahari Korwa typically live in nuclear households. Lineally
extended households in which a married couple lives with their
married children are also seen. In this endogamous, patrilineal,
and patrilocal society, exogamous marriages usually incur severe
penalties, typically entailing ostracism and expulsion from the
tribe and village. The expulsion can sometimes be reversed by
what amounts to a substantial fine imposed on the offenders; they
sponsor a large ritual feast. The majority of Korwas marry mo-
nogamously, but polygyny is practiced by some, usually more
affluent, men (2, 3). The Korwa practice bride-price. Although
the woman usually moves to the home of the man following
marriage, couples often cohabit at the home of either’s parents
and a woman may even have a first child before the formalities of
the marriage are completed. There is no caste system. Korwas
live in either temporary huts made of sal (Shorea robusta) tree
branches with thatched roofs or more permanent mud houses with
a roof constructed from baked mud tiles (2, 3). Korwa settlements
are dispersed, with large distances between houses, often spanning
a kilometer or more. Clustered settlements are rare.

Across villages, sources of water include small streams and
rivers, natural springs, wells, and hand pumps constructed by the
Indian government. People sometimes walk up to a kilometer to
their primary source of water. Electricity has not reached most
villages. None of the 16 villages included in this study had
electricity. Sal tree wood is the primary source of fuel, used es-
sentially for cooking and to provide warmth in the winter.

The Korwa practice ancestor worship (2). They also worship

indigenous gods and goddesses, often associated with the forest,
hunting, or a prominent local geographic site, such as a big hill or
cave in the region. They have recently started adopting Hindu
practices and deities in some villages, although these still tend to
coexist with their indigenous divinities. Korwa festivals are usu-
ally centered around the sowing or harvest of certain crops, the
harvest of seasonal forest products, or protection and prosperity
during particular seasons (e.g., the monsoon season) (3). One of
the biggest festivals in the calendar year is the harvest festival
called “Cherta,” which is usually celebrated in the month of
January. The festival is celebrated with gusto and involves the
slaughter and consumption of chickens and goats as well as the
consumption of special foods and vast quantities of “hadiya”
(rice beer) and “mahua” (potent alcohol manufactured from
a flowering tree of the same name). People visit others’ homes
and invite their friends and relatives, both from the village and
from other villages, to wine and dine at their homes.
1.1.2. Distribution. A hill tribe, the Pahari Korwa are mainly found in
four northern districts of the central Indian state of Chhattisgarh
(17.46° to 24.5° north, 80.15° to 84.20° east) in India, namely,
Sarguja, Jashpur, Raigarh, and Korba (3-5). The region contains
the eastern edge of the Satpura Range and the western edge of
the Chotanagpur Plateau. Defined by table-land interspersed
with hills and plains, the area is partly drained by the Mahanadi
River basin. The district of Sarguja contains the largest numbers
of Korwas; here, they are dispersed in about 260 villages and
number at around 20,000 individuals (6). Villages show consid-
erable variation in population size, ranging from about 10 to
several hundred individuals, and are located at a range of dis-
tances from the region’s main town, Ambikapur, which has a
population of ~66,000 (as per the Indian population census
conducted in 2001).
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1.1.3. Village details. Fig. S1 displays the geographic distribution of
the 16 study villages and the town of Ambikapur. Village means
for participants from each study population are presented for
basic individual descriptors, residence, and migration variables in
Table S1 and for measures of wealth, market contact, and social
networks in Table S2 (descriptions of these variables are pro-
vided in Table S5).

1.2. Sampling and Logistics. One of the authors (S.L.) obtained a list
of Pahari Korwa villages with their population sizes as estimated
in the most recent Indian population census conducted in the year
2001 from the Hill Korwa Development Agency, a department of
the Chhattisgarh State Government. She also obtained more
recent census data for a subset of these villages, which were col-
lected in 2004 and 2005 by a local nongovernment organization
called Chaupal. Information from the lists was combined with
that obtained from members of Chaupal to identify a set of villages
incorporating reasonable variation in population size and dis-
tance from Ambikapur and each other. Our sample of villages is
therefore not strictly random. Given that demographic variation
in the village sample is a crucial feature of our study design, we
could not have used a fully randomized sampling strategy and
been certain of obtaining a dataset with reasonable demographic
variation without sampling a very large number of villages. Con-
straints on resources and time necessitated adoption of the
sampling strategy for villages described above; this allowed us to
obtain the minimum recommended sample size suitable for the
application of multilevel analyses (SI Text section 1.6.1).

The research team consisted of one of the authors (S.L.) and
two research assistants. On our arrival in a village, we would make
contact with the village head or other senior person in the village
and describe the purpose of our visit. We informed him that we
were a group of researchers from a university (a big school) and
were conducting a study with the Pahari Korwa. We stated that we
would stay in the village for about a week, the first 3 d of which
we would conduct a program in which we sought the participation
of village residents, both adult men and women. We further in-
formed him that all participants in our study would receive 30
rupees and a meal for each day they attended and that they would
have the opportunity to earn more money based on their per-
formance in certain games we would play with them. We assured
him that participation was completely voluntary and that the
games were thought-based and did not involve physical exertion.
Once the village senior was convinced of our credentials, we
enlisted his help and that of any other assembled individuals to
advertise the study in the rest of the village via door-to-door visits.
Individuals who willingly gathered on the day of the games
participated in the study. Note that any non-Korwa residents in
a village did not participate in the study.

Korwas usually live atop hills amid forest with no road in-
frastructure; access to most villages is therefore by foot. Since we
provided a meal to every participant on the day of the games, we
transported rations catering meals for about 50 people, 50 kg of
salt, and various other supplies and equipment by car up to the
closest motorable point, from where we trekked by foot, some-
times for several hours, up to the Korwa village. We often enlisted
the help of residents of a nearby village accessible by car to help us
carry the heavy rations from the vehicle to our destination village.
Alternatively, two of us would trek to the Korwa village under
investigation and bring back residents from there to help us carry
the rations to their village. During our stay in each village, we
resided in the home of one of the village residents, who gener-
ously provided us space inside the house or in the verandah that
is attached to most houses. We cooked our meals separately on
a wood fire (our hosts provided us with firewood), and our hosts
typically invited us to at least one meal at their hearth. We pre-
sented a gift to our hosts in the form of food rations and some
money when we departed.
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1.3. PGGs. 1.3.1. Anonymity. Participants made all game decisions
once and anonymously, and they were made explicitly aware of
the one-shot anonymous set-up of each game. A player made her
decisions individually at a private location, and apart from the
player and one of the authors (S.L.), no other individual was
present when she made her decisions. Player names were not
recorded; a player’s only identification in the study was a num-
bered token. Each player retained the same token throughout
the study to facilitate the comparison of individuals’ decisions
across the multiple measures of cooperative behavior. Players
were unaware of the identity of the individuals they played with
and remained so even after the study was completed. No village
resident could therefore know the decision of a player or what
she earned in the game, either during or after the study.

1.3.2. Game instructions and testing. Instructions were delivered from
a standardized script in Sargujia. Game scripts (SI Text section
1.8) were first translated from English to Hindi by one of the
authors (S.L.) and then from Hindi to Sargujia by research as-
sistants. The back-translation method was used to ensure accu-
racy of translation. Players were instructed about the game rules
and given examples both collectively and then individually at the
private location where they played the game. The PGG is a more
complicated game than the ultimatum game. From prior expe-
rience piloting the ultimatum game in similar populations, we
estimated that if we explained the PGG rules and examples to
each player one at a time only, the total time required to obtain
adequate sample sizes in each village would have been in the
order of several days. This would have created ample opportu-
nity for individuals who had played the game to discuss it with
other village residents who were yet to play. To avoid such in-
evitable contamination, we first instructed all participants col-
lectively (this usually took about 45 min) and then individually so
as to complete the games in a single day.

Real money was used to demonstrate game rules and examples,
and the instructions explicitly demonstrated the complete ano-
nymity of decisions. Players were tested both collectively and
individually for their understanding of the game rules and the
anonymity of their decisions. Only players who individually an-
swered a set of test questions correctly played the game. The
questions were designed to assess their understanding of the game
and features of the experimental set-up, such as anonymity.
1.3.3. Administration. All games in all villages were administered by
one of the authors (S.L.). Before this study, we had no contact
with any individual from any of the 16 villages included in this
study. This protocol minimized experimenter familiarity with the
players. On the day of the games, all participants collected at
a common location in the village that was usually outdoors. We
then designated three sites: the first for players who were waiting
to play the game, the second for those who had played, and the
third as a private location where the players made their game
decisions. The locations were at least 10-20 m apart from each
other, typically further, and always out of earshot. The private
location was often in the village school building, in a village
resident’s hut, or, on occasion, at an isolated outdoor site. In-
dividuals who had played the game were prevented from inter-
acting with those who had not yet played the game; participants
who had played the game were seated at a separate location
from those who had yet to play, and research assistants moni-
tored the two groups to ensure there was no discussion about the
game. Participants were forbidden from discussing the game
during the study period and warned that the games would be
discontinued if they did. We provided rations, which were
cooked and consumed on the day of the games, for a full meal
for each player. The meal was cooked by the waiting participants
themselves; this kept them occupied for a few hours. They pre-
pared a full meal for 25-30 people and manufactured plates and
bowls from sal tree leaves for everyone.
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Play order was randomized. Participants made their game

decisions by physically manipulating real 5-rupee coins and de-
positing their contributions into a money box. Groups of six were
constituted by randomly matching token numbers. Of the 52
games played across 16 villages, the total number of players was
indivisible by 6 in nine games; six games had a group size less than
six (n = 3 or 4), and three games had a group size greater than
six (n = 7 or 8). These differences in group size do not change
the relative payoff structure of the game. Players always thought
they were in a group of six players, including individuals who
were actually in smaller or larger groups, because they were
unaware of the number of people who did not play the game
because of a failure to answer all test questions correctly.
1.3.4. Payments. All participants received a show-up fee of 30
rupees, which is just under a single day’s local wages. From de-
mographic data collected on 784 adults, we estimated mean local
wages in the region at 38.68 + 12.05 rupees per day.

The stakes of the game were determined as an approximate
multiple of mean local wages estimated by sampling several
villages in the study region. Individuals across all villages par-
ticipate in similar economic activities and visit the same markets.
Moreover, previous studies suggest that stake size does not
significantly affect behavior in the PGG and ultimatum game
(7, 8). For all the above reasons, the stakes were kept constant
across villages.

1.4. Salt Decisions. We used salt as the currency of the decision frame
because it is an essential commodity that is valued by the Pahari
Korwa (they cannot obtain it directly from the forest or manu-
facture it themselves), can be measured on a continuous scale, is
transported and stored without spoiling, and is unlikely to cause
social repercussions after the games. The other obvious choice,
rice, is often traded for or converted into alcohol if acquired in
excess by the Pahari Korwa. A recent ethnography confirms that
salt is one of the commodities that the Pahari Korwa are most
likely to buy at market (2). It is very unlikely that limitations on
physical strength affected the amount of salt that individuals
took because both Korwa women and men regularly carry large
amounts of weight (tens of kilograms), in the form of wood,
forest products, rice, and other commodities, for long distances
in hilly terrain to and from the forest, markets, and town.

Participants would have been unaware that the research team
had brought large quantities of salt to the village because the salt
was brought in opaque sacks with the other food rations dis-
tributed during the games.

1.5. Demographic and Individual Data. Five village descriptors were
included in this study. The village descriptors “population size”
and “proportion of migrants” (a measure of migration rates be-
tween populations) are of interest because they are directly linked
to the evolutionary stability of cooperation in a population; the
theoretical literature demonstrates that large populations and
high rates of migration work against the evolution of cooperation
(reviewed in 9, 10). The village descriptor “proportion of non-
Korwas” is used to examine whether any variation between vil-
lages is explained by the coresidence of other ethnic groups;
theoretical and empirical studies demonstrate that intergroup
competition can promote within-group cooperation (e.g., 11-15).
The variables “household dispersion” and “distance from major
town” allow investigation of whether residence patterns show an
association with levels of cooperation.

Individual descriptors included in this study were chosen in five
domains; two of these domains, namely, “basic individual de-
scriptors” and “wealth, markets, and social networks,” provide
essential information on socio-economic characteristics of in-
dividuals, such as age, sex, household size, education, marital
status, and wealth, that may affect their behavior. These domains
also include measures of individual market contact, since recent
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studies propose that market integration has a major impact on
levels of cooperation (16, 17). Variables in the domain “resi-
dence and migration” capture the migratory history of each in-
dividual, and thus allow analyses of whether or not, and to what
extent, migrating to another population affects the behavior of
an individual. The domain “children and grandchildren” meas-
ures the number of living offspring individuals have. Finally, the
domain “kin” measures the number of living relatives that an
individual has and also records how many of these relatives re-
side in the same village as the individual. Variables in the latter
two domains are used to investigate whether there is any support
for kin selection (18) models of cooperation in these pop-
ulations. Note that because of an oversight, data on the number
of kin who participated in the PGG (Table S5) were not col-
lected in the first three villages visited, namely, Kharranagar,
Chipni Paani, and Pareva Aara.

1.6. Analyses. 1.6.1. Multilevel models. Multilevel models are used to
analyze hierarchically clustered units of analysis, for instance,
individuals within villages within cultural groups. These models
account for the possibility that units within a cluster, such as
individuals from a village, may be more alike than units across
clusters, such as individuals across villages. Ignoring the potential
correlation of units within a cluster (i.e., the multilevel structure of
data) can result in an underestimation of SEs. Multilevel models
correct for such nonindependence of clustered data, reducing the
likelihood of type I errors. They also allow us to estimate the effects
of groups along with group-level predictors accurately.

Analyses proceeded in four stages. In the first stage, null models
(with intercept terms only) were constructed with and without a
multilevel structure and these were compared to establish whether
the multilevel model provided a significantly better fit to the data.
The deviance information criterion (DIC) was used to compare
models (19). The DIC is a Bayesian measure of model fit and
complexity; it accounts for the change in degrees of freedom be-
tween nested models. Models with a lower DIC value provide
a better fit to the data, and a difference in DIC values of 5-10 units
or more is considered substantial (19, 20). In the second stage,
a series of multilevel univariate models were constructed to ex-
plore the relationship between each explanatory variable in the
dataset and the outcome variable. A Wald test (21) was used to
establish the statistical significance level of an explanatory vari-
able. In the third stage, a series of domain-wise (sets of related
variables, such as those measuring wealth and kin, as described in
Table S5) models were produced to identify the important ex-
planatory variables within each domain. Once again, a Wald test
was used to establish the statistical significance of variables.

The full model was constructed in the fourth stage, imple-
menting a step-wise procedure with three serially entered blocks
of variables. The first block entered contained all those variables
from the domains of village descriptors; basic individual descrip-
tors; residence and migration; and wealth, markets, and social
networks that reached significance at P < 0.10 within their do-
mains (in the third-stage domain-wise analyses); the block addi-
tionally contained age and sex even if they did not reach sig-
nificance. The model obtained was then reduced by a backward
procedure eliminating predictor terms that did not reach signifi-
cance in a Wald test at the P < 0.05 level. However, reduced and
nonreduced models were compared for fit using their DIC values,
and the model with the lower DIC value was always retained,
whether or not the variables in it reached significance at P < 0.05.
All variables that were not discarded at this stage were carried
forward, and the next block of variables was added into this
model. The second block added contained all those variables from
the domain of children and grandchildren that reached signifi-
cance at P < 0.10 within this domain. The backward step-wise
procedure was repeated with the new block of variables. The third
block added contained all those variables from the domain of kin

3 of 18


http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1105186108/-/DCSupplemental/pnas.201105186SI.pdf?targetid=nameddest=ST5
http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1105186108/-/DCSupplemental/pnas.201105186SI.pdf?targetid=nameddest=ST5
www.pnas.org/cgi/content/short/1105186108

L T

/

1\

=y

that reached significance at P < 0.10 within this domain. The
variables age and sex were carried forward to the last block even if
they did not reach significance at P < 0.05. They were only elim-
inated at the very end if they did not reach significance at the
P < 0.05 level. Hence, the three blocks of variables were added in
a forward step-wise procedure; however, within each block, vari-
ables were eliminated in a backward step-wise procedure to ob-
tain the full model. Table S6 and Table S7 present the univariate
and domain-wise models respectively, and Table S8 presents a
step-wise summary of the full model-fitting process implemented
in the fourth stage.

Iterative generalized least squares estimation with a second-
order predictive (or penalized) quasilikelihood approximation was
used to fit all univariate (second stage) and domain-wise (third
stage) models. The null (first stage) and full (fourth stage) models
were fitted using Markov chain Monte Carlo estimation (22) run
for 10,000 iterations and a burn-in period of 500 iterations.

The small sample sizes in some villages are a reflection of the
small populations in these villages (e.g., Chipni Paani had only 12
adults, all of whom participated in this study). Multilevel models
account for sample size differences between populations when
computing the variance components and parameter estimates.
A total of 70-100% of households had at least one household
member participate in the games in all villages except Ghatgaon,
Bakrataal, and Tedha Semar, where this proportion was 17%,
55%, and 55%, respectively. The latter three villages are among
those with the largest populations in our dataset (Table 1). Al-
though we estimated how many households were represented by
at least one individual once all games had been completed, we did
not collect data on which household each individual belonged
to so as to avoid compromising players’ anonymity. Hence, we
cannot include households as an additional level in our models.
1.6.2. GIS analyses. GIS data were processed and analyzed in
ArcGIS version 9.2 (23). All maps (Fig. S1) were created and
analyzed using the World Geodetic System (WGS) 1984 Geo-
graphic Coordinate System with a transverse Mercator pro-
jection. A 30-m digital elevation model (ASTER Global Digital
Elevation Model V001) was used for the relevant map area; this
was obtained from the National Aeronautics and Space Ad-
ministration Land Processes Distributed Active Archive Center
(https://wist.echo.nasa.gov). The base map [Environmental Sys-
tems Research Institute, Inc. (Esri) Street Map World 2D (old)
2009 Esri, Automotive Navigation Data, Tele Atlas North
America, Inc., Esri Japan, United Nations Environment Pro-
gramme-World Conservation Monitoring Centre| used in Fig.
S14 was obtained from the ArcGIS Online Resource Centre.
The nearest neighbor index (24), calculated for households in
each village, is used as the measure of household dispersion for
each village (village descriptors are provided in Table S5).

1.7. Additional Discussion. 1.7.1. Correlates of cooperative behavior. In
the full model, two variables have a significant positive association
with PGG contributions, namely, age and the number of indi-
viduals from other villages invited to the annual harvest festival by
a player’s household, representing a measure of social network
size [Table S4, full model (multilevel)]. Note that the number of
invitees to the annual harvest festival from a player’s own village
or other villages does not covary with any of three measures of
wealth recorded in this study (Table S5). An increment of 10y
in an individual’s age corresponds to an increase in her PGG
contribution by 3.7% of the initial endowment of 20 rupees. Ten
additional people in a player’s social network correspond to
contributions that are higher by 5.8% of the initial endowment.
With a few exceptions (25, 26), age effects have seldom pre-
viously been reported in the PGG, perhaps because most ex-
perimental work is conducted with undergraduate students of
similar age. A study (27) implementing a PGG among a wider
cross-section of individuals from The Netherlands found that age
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was not a robust predictor of PGG contribution but was posi-
tively associated with the allocation of punishment in a PGG.
Age had a small positive association with ultimatum game offers
among the Sangu, a population of agro-pastoralists in southwest
Tanzania (28). It is notable that, specifically, the number of in-
dividuals invited to the harvest festival from other villages, as
opposed to the player’s village, is associated with PGG con-
tributions. This finding raises the possibility that particular fea-
tures of an individual’s social network, such as its width or
composition, influence levels of cooperation. Indeed, many au-
thors suggest that the structure of the social network should have
an impact on levels of cooperation between members of the
network, largely by increasing communication and/or allowing
cooperators to interact selectively (29-35). Among the Pahari
Korwa, festival invitees from other villages often comprise affinal
kin between whom the maintenance of reciprocal relationships
may be important. A recent study demonstrates that more con-
nected individuals in a network of interacting players make
higher contributions to an anonymous PGG (36). Specific struc-
tural parameters of an individual’s social network may indicate
characteristics of other individuals in the network and whether
they are likely cooperators.

Only two variables significantly affect player salt deviation,
population size and the number of full sisters over the age of 15y
(adult sisters) residing in the village, both of which have negative
effects [Table S4, full model (multilevel)]. Ten additional in-
dividuals in the village population are associated with salt devi-
ations that are 29 g lower on average; players were more selfish
in larger villages. The number of adult sisters residing in the
village has a large effect on salt deviation; each additional adult
sister living in the village corresponds to salt deviations that are
lower by 624 g on average.

Previous studies based on considerably smaller samples have
either found no effect (37) or a positive effect (16) of population
size. Population size is negatively correlated with the proportion
of migrants in our study populations. One possibility is that
ecological and resource constraints (e.g., quality of forest cover)
drive both these relationships, making cooperation more costly
in larger populations and also making larger populations less
attractive to migrants. The negative effect on salt deviation of
sisters over the age of 15 y residing in the village, as opposed to
other siblings, may also be related to the cost of cooperation.
The average age of marriage for women is about 15 y(4); thus,
most of these adult sisters are probably women who married
within their natal villages in a predominantly patrilocal society.
A total of 66.5% of all women (rn = 388) in our survey sample
moved to a village other than their natal village after marriage,
as opposed to 15.6% of all men (n = 392). The additional
pressure of competing for material or other resources (e.g.,
grandmaternal care) with kin who usually move out of the local
group may make cooperation more costly, tipping the balance
from kin-biased cooperation to competition (38). Frequen-
cies of particular kin may cue individuals’ likely average gene-
tic relatedness to others in the local group and may indicate
the intensity of competition experienced within the group at large
and not just from direct kin. A similar and symmetrical effect was
found in a matrifocal community, where men are the pre-
dominantly migrating sex; women made lower offers in an ulti-
matum game when they had more brothers in the village (39).

The total amount of salt available (pie size) has a small negative
effect on salt deviation; people took more salt when more was
available (Table S6). However, the association of behavior with
population and individual descriptors is independent of this pie-
size effect.

There may be several reasons why salt decisions and PGG
contributions are affected by different explanatory variables,
including differences in the decision structure, the use of a
commodity as opposed to money, or the less game-like and more
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real-world context of the salt decision. However, further work is
required to ascertain whether or not and why cooperation in
different contexts may be sensitive to different explanatory var-
iables. A large number of predictor variables were included in this
study. Although there are theoretical grounds for why we might
expect associations between these variables and cooperative
behavior (SI Text section 1.5), replications of this study will es-
tablish whether the associations we find are stable and consistent
across varied ecologies.

1.7.2. Unique measure of cooperative behavior. Semiexperimental
methods, as implemented with the salt decision, offer promise for
modifying economic game methodology to obtain measures of
human behavior outside an experimental context. Such measures
are more likely to capture behavior in the real world (i.e., they
have greater external validity) (40). This study examines whether
cooperative behavior as captured by one-shot anonymous eco-
nomic games reflects real-world behavior under comparable
conditions. Wiessner (41) compared one-shot anonymous game
behavior with nonanonymous, probably repeated, real-life in-
teractions and, unsurprisingly, found little association.

1.8 Game Scripts. This section contains the English language
versions of the standardized scripts used in this study. These
scripts were translated to and administered in Sargujia.

1.8.1. PGG. Script read collectively to participants. Thank you for
attending this study. For the time that you are taking off from
work to spend here, we will give each of you 30 rupees. This
money is yours to keep, is being given to you in place of your day’s
wages, and will be given to you at the end of the program. We
have also made arrangements for a meal for you.

Please remember that if, at any time, you feel you do not wish to
participate in this study, you are free to leave whether we have
started the program or not.

We would like to play a game with every person assembled
here. Please play this game seriously because you can earn more
money in this game. The money earned in this game, along with
your 30 rupees, will be given to you one at a time at the end of this
program. Hence, at the end of the program, you will receive 30
rupees, but on top of that, you will also receive the money that you
have earned in the game.

For this program, you must remember four points:

The first point is that the game we will play today is different
from the game played earlier. For this game, you will be divided
into groups of six players. These six players will play the game
with each other. However, you will never know who the other
five players in your group are, either during or after the game.
These other five players will also never know who you are, either
during or after the game. You will never meet the other players
in your group or be able to know their names, either during or
after the game.

I will give you a token like this. Every token has a different
symbol (number) on it. In this program, this token will be your
only identity. Even I will not ask you your name. Your complete
identity will be in this token. Other than me and the research
assistant, do not show this token to anyone assembled here. Even
I will not be able to tell anyone what decisions you have taken
because I only know your token numbers and not your names.
Other than me, no one will know your token numbers. Which six
people from the village play the game with each other will be
determined by randomly matching token numbers.*

*Since the PGG was played in each village after the ultimatum game had already been
played, participants were familiar with the use of tokens to make identities anonymous
as well as to match players randomly in the games. This procedure had been demon-
strated in great detail with real tokens and models pulled up from among the partic-
ipants. Participants were also familiar with procedural details, such as the facts that the
games were all played individually at a private location and that the tokens would be
exchanged for earnings in the game.
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The second point is that all the decisions you will make in the
game will be for real money. You will receive real money at the
end of the program in accordance with the decisions you have
made and how much you have earned.

The third point is that the money you are receiving today does
not belong to me. It has been given to me by the school to conduct
this program. It does not matter to the school whether this money
is spent or not.

The fourth point is that once I have told you the rules of the
game, please do not discuss the game among yourselves and also
do not discuss it with other people from the village who are yet to
play the game. This is very important. You cannot ask questions
or talk about the game until this program is over. You will get
a chance to ask questions when you are in the private room. Please
be sure that you obey this rule, because even one person de-
faulting can spoil the game for everyone. If even one person starts
talking about the game while sitting here, we will not be able to
play the game in your village. Once you have played the game, you
will not be able to talk to or meet with all the remaining people
assembled here who have not yet played the game.

I will now tell you the rules of this game.{ It is important that
you listen carefully and understand these rules, because only
those people who understand the rules will be able to play.

For this game, you will all be divided into groups of six players
and each group will be given a group pot. Each individual in the
group will receive an endowment of 20 rupees (meaning 1 korif)
in 5-rupee coins. These 20 rupees (1 kori) are yours. Now, you
can deposit as much of these 20 rupees (1 kori) as you wish in the
group pot, in 5-rupee increments. This means that you can de-
posit nothing in the group pot if you wish or you can deposit 5,
10, 15, or 20 rupees (1 kori) in your group pot. The money that
you do not deposit in the pot will be yours to keep and to take
home. Once each of the six people in your group have decided
how much of their 20 rupees they want to deposit in the group
pot, I will count the money deposited in your group pot, double
the total amount of money deposited, and then divide this
doubled amount equally between the six people in your group.
Hence, at the end of the game, you will receive the amount of
money that you did not deposit in the group pot, plus an equal
share of double the total amount of money accumulated in the
group pot. Therefore, in this game, you have to decide how much
of your 20 rupees (1 kori) you wish to keep for yourself and how
much you wish to deposit in your group pot. Note that you will
make your decision independently and in private so that none of
the other members of your group can ever know your decision.
All decisions will only be taken once.

Now, I will give you some examples so that you can understand
the game properly.

The first example is if all the women and men in your group
deposit their whole 20 rupees (1 kori) in the group pot, the pot will
accumulate a total of 20 multiplied by 6, meaning 120 rupees (6
koris). One hundred twenty rupees (6 koris) doubled is 240 rupees
(12 koris). If 240 rupees (12 koris) are divided into six equal
shares, one share will contain 40 rupees (2 koris). Therefore, each
group player will receive 40 rupees (2 koris). If no one in your
group deposits anything in the pot, you will each receive only your
endowment of 20 rupees (2 koris).

The second example is if everyone in your group deposits
nothing in the group pot, the pot will contain nothing and each of
your group players will receive only your endowment of 20 rupees
(2 koris).

The third example is if one group player does not deposit
anything in the pot and the remaining five group players deposit

TAll game rules and examples were demonstrated with real money and a money box.

*1 kori = 20 units.
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their whole 20 rupees (1 kori) in the group pot, the pot will ac-
cumulate a total of 20 multiplied by 5, meaning 100 rupees (5 koris).
One hundred rupees (5 koris) doubled is 200 rupees (10 koris). If
200 rupees (10 koris) are divided into six equal shares, one share
will contain 33 rupees (1 kori and 13 units). Therefore, each of the
five group players who deposited their whole 20 rupees (1 kori)
into the pot will receive 33 rupees (1 kori and 13 units), and the
one group player who deposited nothing in the pot will receive 33
rupees (1 kori and 13 units) plus her endowment of 20 rupees that
she kept for herself. Therefore, she will receive a total of 53 rupees
(2 koris and 13 units). Hence, if one group player does not deposit
anything in the pot and the remaining five group players deposit
their whole endowment of 20 rupees (1 kori), this first player will
earn more money than the remaining five players and will also
earn more money than she would have earned if all six players had
deposited their whole endowment of 20 rupees into the group pot
as illustrated in the first example.

The fourth example is if one group player deposits 20 rupees
(1 kori) in the group pot and all the other players deposit nothing,
the pot will accumulate a total of 20 rupees (1 kori). Twenty rupees
(1 kori) doubled is 40 rupees (2 koris). If the 40 rupees (2 koris) are
divided into six equal shares, each share will contain 6.5 rupees
(6 rupees and 8 annas). Hence, the group player who deposited her
whole endowment of 20 rupees (1 kori) in the group pot will receive
6.5 rupees (6 rupees and 8 annas) and the remaining five group
players will receive 6.5 rupees (6 rupees and 8 annas) plus their
endowments of 20 rupees that they kept for themselves. Therefore,
they will each receive a total of 26.5 rupees (1 kori, 6 rupees and
8 annas). Hence, if only one group player deposits her whole en-
dowment of 20 rupees (1 kori) into the group pot but the remaining
five group players do not deposit anything, this first player will earn
less money than the remaining five players and will also earn less
money than she would have earned in the other three examples
given so far.

Hence:

i) If all six group players deposit some money in the group pot,
they will earn more money than if no one deposits anything
in the pot.

ii) If most group players deposit some money in the group pot
but a few group players do not deposit any money, the few
players who did not deposit any money will earn more than
the players who did deposit money.

iii) If most group players do not deposit any money in the pot
and a few players do deposit some money, these few group
players earn the least amount of money.

Now, I will ask you some questions to check whether you have
understood the rules of the game or not.

i) How many players are there in each group?
ii) Can you ever know who the other players in your group
are?
iii) Can the other players in your group ever know your
identity?
iv) What is the endowment that each player of the group re-
ceives at the beginning of the game?
v) What decision must each player take about these 20 rupees
(1 kori)?
vi) If you so wish, can you take the decision to deposit nothing
in the group pot?
vii) If you so wish, can you take the decision to deposit the
whole 20 rupees (1 kori) into the group pot?
viii) Once all six group players have decided how much money
they want to deposit in the group pot, what will I do?
ix) What will your total earnings consist of?
x) Will you be given your earnings in real money at the end of
the game?
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xi) Why is each of you being given a token?
xit) Will I ask for your name while you are playing this game?
xiii) Can I tell any other person in the village what decision you
made in the game? Why not?

Does anybody want to leave this program? Is everyone happy to
participate?

Now, we will begin. You will each pick a number out of this
bowl to determine the order in which you will play the game. You
will come into the private room one by one. The research assistant
will tell you when it is your turn to come into the room. Then, I will
ask you some questions to check whether you have understood
the rules of the game or not. If you answer my questions correctly,
you will play the game. Arrangements for a meal have been made
for you all.

Script and test questions read individually to participants. Now,
I will explain the rules of this game to you one more time.§ For
this game, you will all be divided into groups of six players and
each group will receive a group pot. Each player in the group will
receive an endowment of 20 rupees (1 kori) in 5-rupee coins.
Each person has to decide how much of her 20 rupees (1 kori)
she wants to deposit in the group pot and how much she wants to
keep for herself. The money that you do not deposit in the pot
will be yours to keep.

This means:

If you deposit five rupees in the group pot, how much money
remains?

If you deposit 10 rupees in the group pot, how much money
remains?

If you deposit 15 rupees in the group pot, how much money
remains?

If you deposit 20 rupees in the group pot, how much money
remains?

If you deposit nothing in the group pot, how much money
remains?

So, the money that you do not deposit in your group pot, the
money that remains, will be yours to keep. On top of that, once
each of the six people in your group has decided how much money
she wants to deposit in the group pot and how much she wants to
keep for herself, I will count the money deposited in your group
pot, double the total amount of money deposited, and then divide
this doubled amount equally between the six people in your
group. Hence, at the end of the game, you will receive the amount
of money out of your endowment of 20 rupees (1 kori) that you
did not deposit in the group pot, plus an equal share of double the
total amount of money accumulated in the group pot. You cannot
know what decisions the remaining five people in your group have
taken, and they cannot know what decision you have taken.

Now, I will ask you some questions to check whether you have
understood the rules of the game or not.

The first question is if all the six players in your group want to
keep their 20 rupees (1 kori) for themselves and do not want to
deposit any money in the group pot, no money will accumulate in
the group pot. If nothing accumulates in the pot, no one gets any
share out of the pot but all you six group players have kept your
endowment of 20 rupees (1 kori) for yourselves. So:

i) How much money will you earn?
ii) How much money will each of the other players in your
group earn?

The second question is if each of the six players in your group
deposits her endowment of 20 rupees (1 kori) into the group pot,

SAll game rules and test question examples were demonstrated with real money and
a money box. Participants made their decisions by physically manipulating real money.
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the group pot will accumulate 120 rupees (6 koris). One hundred
twenty rupees (6 koris) doubled is 240 rupees (12 koris). If I divide
240 rupees (12 koris) equally between six people, each share will
contain 40 rupees (2 koris). So:

i) How much money will you earn?
ii) How much money will each of the other players in your
group earn?

The third question is if all the other five players of your group
want to keep their 20 rupees (1 kori) for themselves and do not want
to deposit anything in the group pot and you want to deposit your 20
rupees (1 kori) in the group pot, the group pot will accumulate only
20 rupees (1 kori). Twenty rupees (1 kori) doubled is 40 rupees (2
koris). If I divide 40 rupees (2 koris) equally between six people,
each share will contain 6.5 rupees (6 rupees and 8 annas). So:

i) How much money will you earn?
ii) How much money will each of the other players in your
group earn?

Therefore, if all the six players in your group keep their 20 rupees
(1 kori) for themselves and do not deposit anything in the group pot,
the group pot will accumulate no money and each player will only
receive her endowment of 20 rupees (1 kori). If all six players in your
group deposit their 20 rupees (1 kori) in the group pot, the group
will accumulate 120 rupees (6 koris). One hundred twenty rupees (6
koris) doubled is 240 rupees (12 koris), and if I divide 240 rupees (12
koris) equally between six people, each share will contain 40 rupees
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(2 koris). Thus, all your six group players will receive 40 rupees
(2 koris) each. However, you cannot know whether the remaining
five players in your group have deposited anything in the group pot or
not. If the remaining five players do not deposit anything in your
group pot and you deposit your whole endowment of 20 rupees
(1 kori), you will earn less money and they will earn more money.

Now, tell me, can you know who the other five players in your
group are or what decision they have made?

Can any of the other players know your name or the decision
you have made?

Now, you will play the game. Remember that you must take

your decision independently and there is no right or wrong answer
in this game. Here are your 20 rupees (1 kori) in four 5-rupee
coins. You must decide how much of these 20 rupees (1 kori) you
want to deposit in your group pot and how much of it you want to
keep for yourself. Remember that you can deposit nothing in the
pot if you wish or you can deposit 5, 10, 15, or the whole 20 rupees.
Please put the amount you want to deposit in the pot into the pot
and keep the rest on this side. Thank you.
1.8.2. Salt decision. Script read individually to each participant when
collecting her payment. | have brought some salt with me to give
to everyone who participated in this study. I have a total of x kg
of salt remaining, and there are y people remaining. Therefore,
I have got z kg of salt per person. However, you can take as
much of this x kg of salt as you wish. Now, tell me how much of
this x kg of salt you would like to take home, and I will give you
that much salt.
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Table S2. Village means for measures of wealth, market contact, and social networks for participants from each study population

Village Proportion of Rice Outstanding loans Bazaar Festival invitees Festival invitees

no. Village name earners in household months* in Indian rupees visits"  Town visits* from own village® from other villages”

1 Chipni Paani 0.55 (0.24) 2.04 (0.89) 362.50 (351.70) 1.67 (0.78) 6.03 (7.22) 4.25 (3.33) 1.42 (1.83)

2 Mahua Bathaan 0.53 (0.21) 1.99 (3.07) 109.09 (365.03) 2.82 (0.96) 11.36 (5.37) 5.68 (3.51) 0.91 (3.24)

3 Jog Paani 0.68 (0.29) 3.53 (3.56) 1,613.33(1,792.79) 1.53 (0.64) 0.60 (0.58) 5.07 (3.26) 1.53 (1.85)

4 Semar Kona 0.59 (0.16) 3.36 (3.23) 35.71 (133.63) 1.79 (0.80) 1.52 (0.81) 4.57 (3.32) 0.50 (1.29)

5 Bihidaand 0.51 (0.25) 1.92 (1.30) 273.68 (1,145.08) 2.16 (0.69) 1.07 (0.65) 14.21 (8.94) 9.89 (7.17)

6 Khunta Paani 0.62 (0.24) 1.51 (0.84) 1,116.67 (3,561.49) 1.03 (0.69) 0.51 (0.49) 6.53 (3.46) 1.53 (1.78)

7 Kaua Daahi 0.63 (0.25) 2.27 (2.12) 1,877.42 (1,847.83) 1.67 (0.84) 0.96 (0.58) 5.06 (2.86) 3.65 (3.36)

8 Pareva Aara 0.59 (0.20) 1.89 (1.84) 3,428.57 (4,500.23) 2.12(0.89) 2.50 (1.24) 5.46 (4.60) 1.23 (1.82)

9 Musakhol 0.56 (0.23) 2.95 (2.39) 1,002.08 (2,787.10) 1.50 (0.51) 1.23 (1.07) 47.13 (19.96) 8.21 (14.85)

10 Kharranagar 0.50 (0.21) 2.89 (1.22) 3,900.00 (3,354.68) 1.92 (0.71) 0.21 (0.46) 7.87 (5.59) 6.87 (7.96)

11 Tedha Semar 0.55 (0.25) 1.48 (1.09) 43.48 (144.05) 1.48 (0.78) 0.78 (0.38) 6.39 (3.33) 1.22 (1.78)

12 Vesra Paani 0.59 (0.22) 2.26 (2.72) 0.00 (0.00) 1.99 (0.94) 7.81(4.22) 13.00 (7.38) 1.03 (1.66)

13 Barghat 0.44 (0.18) 3.27 (1.32) 1,732.14 (2,119.06) 1.54 (0.68) 1.46 (1.14) 5.36 (3.07) 1.21 (1.87)

14 Aama Naara 0.54 (0.24) 3.02 (1.97) 325.00 (695.14) 1.91 (0.78) 5.13 (4.05) 7.13 (4.19) 0.69 (1.45)

15 Bakrataal 0.55 (0.24) 2.62 (2.25) 0.00 (0.00) 1.43 (0.53) 1.11 (1.00) 5.34 (3.18) 0.24 (0.91)

16 Ghatgaon 0.45 (0.22) 2.73 (3.80) 12,500.00 (61,894.93) 1.70 (0.75) 2.72 (5.02) 3.31 (2.55) 0.75 (1.83)
Values in parentheses are SDs.

*Number of months per year the household eats self-grown rice.

"Number of monthly visits to the local bazaar.

*Number of monthly visits to the nearest town.

SNumber of people invited to harvest festival from own village, a measure of social network size.

INumber of people invited to harvest festival from other villages, a measure of social network size.
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Table S3. Village and individual level variance components for salt deviation and PGG contributions respectively in the null and full
models (see Table S4 for p parameters of these models)*

Village level Individual level

Variance + SE 95% BCI Variance + SE 95% BCl

Null model (multilevel)

Salt deviation 1,409,354.625 + 764,246.813  491,858.500, 3,282,888.500 6,099,303.5 + 506,483.656  5,179,439.000, 7,151,700.500

PGG contribution 1.284 + 0.97 0.290, 3.815 29.487 + 2.464 25.023, 34.597
Residual covariance® 512.024 + 551.762 —374.911, 1808.605 580.97 + 829.541 —1027.803, 2207.266
Residual correlation® 0.397 + 0.314 -0.310, 0.863 0.043 + 0.061 -0.077, 0.161

Full model (multilevel)

Salt deviation 830,317.813 + 513,355.531  241,699.516, 2,154,373.500 6,010,546.000 + 510,689.003 5,088,691.000, 7,072,213.500

PGG contribution 0.427 + 0.380 0.092, 1.425 29.196 + 2.439 24.825, 34.352
Residual covariance® 495.605 + 334.386 90.628, 1,349.136 749.763 + 838.424 —889.288, 2,399.088
Residual correlation® 0.871 + 0.188 0.271, 0.991 0.057 + 0.063 -0.067, 0.177

The variance partition coefficient [VPC = village level variance/(village level variance + individual level variance)] + SE is 0.182 + 0.074 (95% BCl = 0.073,
0.355) for salt deviation and 0.041 + 0.029 (95% BCl = 0.010, 0.116) for PGG contributions in the null model, and 0.118 + 0.060 (95% BCl = 0.038, 0.265) for salt
deviation and 0.014 + 0.012 (95% BCl = 0.003, 0.047) for PGG contributions in the full model. The overall Spearman rank correlation between salt deviation and
PGG contributions across all individuals is p = 0.196, P = 0.007, n = 190.

*For the two multilevel models (null and full), Table S3 presents the village and individual level variances in salt deviations and PGG contributions for each
model, respectively, whereas fixed effect parameters in each model are specified in Table S4. For instance, the variance components for salt deviation and PGG
contribution in the full model (multilevel) can be read in the 9th and 10th rows of Table S3, respectively; column 2 represents the village level variance with its
95% BCl (column 3), and column 4 represents the individual level variance with its 95% BCl (column 5) for the corresponding rows. The last two rows of Table
S3 present the residual covariance and residual correlation between salt deviation and PGG contribution in the full (multilevel) model, respectively; the
associated values at the village level (column 2) and their 95% BCI (column 3), and at the individual level (column 4) and their 95% BCI (column 5) can be read in
the corresponding rows. The full model (multilevel) has six fixed effects, including the intercept, presented in Table S4; for each fixed effect (column 1), the
associated B value for salt deviation (column 2) and its 95% BCl (column 3) and the B value for PGG contribution (column 4) and its 95% BCI (column 5) can be
read in the corresponding row. The DIC value (S/ Text section 1.6.) for the model is presented in column 6 of Table S4. The fixed effect parameters for the single
level null model are presented in Table S4; this model does not have variance components.

"Between salt deviation and PGG contribution.

Table S4. Associations of each predictor term (fixed effect) with salt deviation and PGG contribution respectively in the null (intercept
only) and full models (see Table S3 for variance components of these models and instructions on how to read this table)

Salt deviation (g) PGG contribution (Indian rupees)

Fixed effect B+ SE 95% BCl B+ SE 95% BCl DIC
Null models
Intercept (single level) —913.646 + 152.037*** —1209.508, —618.018 10.394 + 0.321*** 9.767, 11.021 12,890.544
Intercept (multilevel) —1210.605 + 345.050*** —1887.124, —534.183 10.413 + 0.436*** 9.553, 11.285 12,832.153
Full model (multilevel) 12,821.456
Intercept —513.409 + 585.370 —1683.305, 616.786 7.618 + 1.085%** 5.484, 9.764
Population size —2.866 + 1.390** -5.587, —-0.133 0.000 + 0.002 —0.003, 0.003
Age, y —9.363 + 12.108 —32.871, 14.418 0.073 + 0.027*** 0.020, 0.126
Sex: female (reference: male) 516.599 + 288.477 -56.843, 1078.635 0.383 + 0.647 -0.882, 1.655
People invited to harvest 21.103 + 25.984 —29.257, 71.955 0.116 + 0.055** 0.008, 0.226
festival from other villages
Full sisters aged > 15y —623.783 + 261.295** —1138.715, —107.139 —-0.139 + 0.534 —-1.172, 0.908
living in village
**P < 0.05; ***P < 0.01.
Lamba and Mace www.pnas.org/cgi/content/short/1105186108 11 of 18
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Table S5. List of village and individual descriptors included in all analyses
Level Domain Variable name Variable description
Village Village descriptors Population size Total number of individuals residing in the focal village, including
all adults and children
Proportion of migrants Proportion of migrants in the sample of study participants from
‘ the focal village; migrants are individuals currently residing in the
T focal village but born in another village
‘ Proportion of non-Korwas Proportion of the focal village population who were not Pahari Korwas
" Household dispersion Nearest neighbor index, calculated for households in each village using
ArcGIS (S/ Text section 1.6.2); values <1 represent a clustered distribution
“ pattern, and values >1 represent a dispersed distribution pattern
Distance from major town, km  Distance in kilometers from Ambikapur, the largest town in the study
region (S/ Text section 1.1.2)
Individual  Basic individual Age, y Individual’s age, y
descriptors Sex: female, male Individual's sex
Education: illiterate, literate, Individual’s level of education: “illiterate” individuals could not read
some schooling and write and did not go to school, “literate” individuals could read
and write but did not go to school, and individuals with “some
schooling” had completed at least one grade in primary school
(grades 1-5)
Household size (individuals) Number of people residing in the individual’s house and eating at
a common hearth
Marriage: ever married, never Individual’s marital status (i.e., whether she has ever been married);
married individuals who were divorced or separated at the time of the
interview were recorded as “ever married”
Individual ~ Residence and Birthplace: this village, Individual’s place of birth; this was recorded either as the focal village
migration other village or other village
Time resident in this village, y Number of years the individual has been resident in the focal village
Number of times migrated Total number of times the individual has migrated (changed residence
to another village)
Postmarital residence: natal A married individual’s place of residence postmarriage; this was
village, other village recorded either as her natal village or other village
Individual ~ Wealth, markets, Proportion of earners in Proportion of people in the individual's household (variable household
and social networks household size) who make a major contribution to the household income by
gathering forest products sold in the market, practicing agriculture,
undertaking waged labor, or other employment, such as in the
local school
Months per year household Number of months per year the individual’s household eats rice
eats self-grown rice grown on land owned by the individual’s household
Outstanding loans Whether the individual had any outstanding loans at the time
(Indian rupees): yes, no of the interview
Number of monthly visits Number of times a month that the individual visits the weekly local
to local bazaar market held in a neighboring village; individuals were asked to recall
the number of visits they had made in the month preceding the
month of the interview
Number of monthly visits Number of times a month that the individual visits the nearest town
to nearest town in the region to buy or sell goods; individuals were asked to recall
the number of visits they had made in the month preceding the
month of the interview
People invited to harvest Number of people from the focal village that the individual invited
festival from own village to wine and dine at her home for the harvest festival (Cherta) (S/ Text
section 1.1.1) held in the year of the interview; in all study villages, Cherta
had been celebrated within 1-4 mo before the time of the interview
People invited to harvest Number of people from other villages that the individual had invited
festival from other villages to wine and dine at her home for the harvest festival (Cherta) (S/ Text
section 1.1.1) held in the year of the interview; in all study villages, Cherta
had been celebrated within 1-4 mo before the time of the interview
Individual  Children and Children living Number of living children the individual has

grandchildren

Children living together

Grandchildren living
Grandchildren living in
village

Number of the individual’s children who are living in the
individual’s household

Number of living grandchildren the individual has
Number of the individual’s grandchildren who are living in
the focal village
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Table S5. Cont.

Level

Domain

Variable name

Variable description

Individual

Kin

Mother living: yes, no

Mother living in village:
yes, no

Mother participated in
PGG: yes, no

Father living: yes, no

Father living in village:
yes, no

Father participated in
PGG: yes, no

Full siblings living

Full brothers living

Full brothers living in village

Full brothers aged <15y
living in village

Full brothers aged >15y
living in village

Full brothers living in other
villages

Full brothers aged <15y
living in other villages

Full brothers aged >15y
living in other villages

Full brothers participated
in PGG

Full sisters living

Full sisters living in village

Full sisters aged <15y
living in village

Full sisters aged >15y
living in village

Full sisters living in other
villages

Full sisters aged <15y
living in other villages

Full sisters aged >15y
living in other villages

Full sisters participated
in PGG

Whether the individual’s mother is living
Whether the individual’s mother lives in the focal village

Whether the individual’s mother participated in the PGG on the
same day as the individual

Whether the individual’s father is living

Whether the individual’s father lives in the focal village

Whether the individual’s father participated in the PGG on the
same day as the individual

Number of living siblings the individual has who are born of the
same mother and father as the individual (i.e., full siblings)
Number of living brothers the individual has who are born of the
same mother and father as the individual (i.e., full brothers)

Number of full brothers the individual has coresiding in the focal village

Number of full brothers the individual has aged under 15 y and
coresiding in the focal village

Number of full brothers the individual has aged 15y or more and
coresiding in the focal village

Number of full brothers the individual has residing in a village other
than the focal village

Number of full brothers the individual has aged under 15 y and
residing in a village other than the focal village

Number of full brothers the individual has aged 15y or more

and residing in a village other than the focal village

Number of the individual’s full brothers who participated in

the PGG on the same day as the individual

Number of living sisters the individual has who are born of the same
mother and father as the individual (i.e., full sisters)

Number of full sisters the individual has coresiding in the focal village
Number of full sisters the individual has aged under 15y and
coresiding in the focal village

Number of full sisters the individual has aged 15 y or more and
coresiding in the focal village

Number of full sisters the individual has residing in a village other
than the focal village

Number of full sisters the individual has aged under 15y and
residing in a village other than the focal village

Number of full sisters the individual has aged 15 y or more and
residing in a village other than the focal village

Number of the individual’s full sisters who participated in

the PGG on the same day as the individual
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Table S8. Summary of model-fitting process in the fourth stage of analyses

Model Fixed effect n P DIC NM DIC* ADIC"
Block 1
1 Population size 413 <0.05 12,832.04 12,832.15 0.11
Age* >0.05
Sex* >0.05
Household dispersion >0.05
Distance from major town <0.05
Time resident in this village >0.05
Months per year household eats >0.05
self-grown rice
People invited to harvest festival <0.05
from other villages
2 Population size 413 <0.05 12,827.67 12,832.15 4.48
Age <0.05
Sex* >0.05
Distance from major town >0.05
People invited to harvest festival <0.05
from other villages
3 Population size 413 <0.05 12,825.40 12,832.15 6.75
Age <0.05
Sex* >0.05
People invited to harvest festival <0.05
from other villages
Block 2
4 Population size 413 <0.05 12,824.89 12,832.15 7.26
Age <0.05
Sex* >0.05
People invited to harvest festival <0.05
from other villages
Children living >0.05
Block 3
5 Population size 413 <0.05 12,826.00 12,832.15 6.15
Age <0.05
Sex* >0.05
People invited to harvest festival <0.05
from other villages
Full brothers aged <15 y living in >0.05
other villages
Full brothers aged >15 y living in >0.05
other villages
Full sisters aged >15 y living in village <0.05
6 Population size 413 <0.05 12,821.46 12,832.15 10.69
Age <0.05
Sex >0.05
People invited to harvest festival <0.05
from other villages
Full sisters aged >15 y living in village <0.05
7 Population size 413 <0.05 12,822.35 12,832.15 9.8
Age <0.05
People invited to harvest festival <0.05
from other villages
Full sisters aged >15 y living in village <0.05

Variables in bold are significant predictors of either PGG contribution or salt deviation at P < 0.05 and were
retained in the next listed model. NM, null model.
*DIC value for the NM with only an intercept.
TADIC = NM DIC — model DIC.
*The variables age and sex were carried forward to the last block even if they did not reach significance at P <
0.05. They were only eliminated at the very end if they did not reach significance at the P < 0.05 level (S/ Text
section 1.6.1).
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