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Chapter 4

Major Empirical Results: Markets, Religion, Community
Size, and the Evolution of Fairness and Punishment

Joseph Henrich, Jean Ensminger, Abigail Barr, and Richard McElreath

uilding on the theoretical framework laid out in chapter 2 and the background and methods

described in chapter 3, this chapter presents our major empirical findings looking across
our populations. In chapter 2, we proposed that a particular set of social norms has coevolved
with the emergence of markets and the institutions of complex societies in order to facili-
tate exchange among individuals not involved in durable long-term relationships such as those
associated with kinship, reciprocity, and status. Our experiments, with their salient contextual
cues of cash and anonymity, are well suited to tap these particular norms. Thus, our framework
predicts not only that these context-specific equity norms will vary in strength, but also that the
strongest equity norms (measured by offers) will tend to be found in the most complex, market-
integrated societies. Further, since theoretical work suggests that such norms can be maintained
in larger groups only through costly diffuse punishment, while smaller groups can rely on pun-
ishment or other reputation-based mechanisms to sustain such norms, we also expect larger
groups to engage in more costly punishment than smaller groups. Our major empirical findings
can be summarized in four points:

1. Fairness and punishment show both reliable patterns and substantial Variabi]ity across diverse popu-
lations. On the fairness side, as measured by offers, mean offers across our populations
ranged from about 20 percent to roughly 50 percent of the stake, spanning one-quarter
of the spectrum of possible offers. On the punishment side, the probability of second-
or third-party punishment in the ultimatum game (UG) and the third-party punishment
game (TPG) always declined as offers increased from zero to half of the stake, in all
populations. However, the willingness of individuals to punish varied across populations,
with the fraction of each population willing to engage in costly punishment of the lowest
possible offer varying from 3 to 100 percent in the UG and from 26 to 100 percent in
the TPG.

2. Fairness increases with a population’s degree of market integration. Offers in all three experi-
ments increased with market integration (measured as the percentage of calories pur-
chased in the market), even after controlling for a range of economic and demographic
variables. The effect of market integration replicates our prior finding involving market
integration and UG offers—with eleven new populations added—and extends these
findings to two other bargaining games (Henrich, . . . and Gintis 2004; Henrich et al.
2005a)."
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3. Fairness increases with an individual’s participation in a world religion. Compared to those who
practice local or traditional religions, participants in Islam or Christianity made higher offers
in the dictator game (DG) and the ultimatum game, though the effect is crowded out or
otherwise reduced in the third-party punishment game. Overall, as we move from an entirely
subsistence-based society with a traditional religion to a fully market-integrated society with
a world religion, our measures of market integration and world religion predict an increase
in offers of between roughly 20 and 23 percent of the stake in the DG and UG (using OLS
regressions). This spans most of the range of variation we observe across mean offers in dif-
ferent populations. In the TPG, the predicted increase is 11 percent.

4. Willingness to engage in punishment increases with community size. Our measures of costly pun-
ishment in both the UG and TPG show that greater willingness to punish is associated with

larger communities, controlling for sociodemographic and economic variables, including

market integration and world religion. The estimated effect is dramatic: in the smallest com-
munities (fifty people), the most common preference is not to engage in any costly punish-
ment, while in the largest communities (nearly five thousand people), the most common
preference is to punish even small deviations from an equal split (offers of 40 percent).

In this chapter, we lay out the analyses supporting these findings and provide an overall
discussion that compares our theoretical interpretations with various alternatives; we then con-
sider some standard criticisms. Our first section discusses the universal patterns and variation
observed across our populations for each experiment and analyzes how they diverge from behav-
ioral predictions rooted in pure self-interest. Next, we examine the relationships of market
integration and world religions to our offer measures for all three experiments, using a baseline
set of seven other economic and demographic predictor variables. We then examine the relation-
ship between community size and our two measures of costly punishment. In each section, we
discuss each experimental game in turn and then summarize our findings.

Throughout this chapter, we use terms like “fairness” and “punishment” as a shorthand to
describe the motivations and behaviors of our participants. We do not mean to imply, however,
that these are context-general or dispositional traits or characteristics of individuals or popula-
tions. It remains an empirical question as to how broadly these behavioral patterns apply, though
from our theoretical perspective, they may apply only to contexts involving monetary transac-
tions and lacking long-term, relationship-specific demands (for example, status, kinship) or reci-
procity motivations. Our experiments probably do not, for example, generally cue and measure
the social norms associated with complex kinship relationships, food-sharing, or cooperative
fishing. In some societies, however, many interactions may fall into a kind of default category
that is most applicable when other norms or motivations do not apply.

UNIVERSAL PATTERNS AND VARIATION IN PROSOCIAL
BEHAVIOR ACROSS POPULATIONS

To examine both the universal patterns and the variation observed across our samples, we first
present results from the DG, then the UG, and finally the TPG. In presenting these results, we
emphasize two patterns that are robust across our samples. First, in all three experiments mean
and modal offers for our populations span only a limited range, from 0 percent to 51 percent,
with few offers above 50 percent. We did not, for example, find societies in which most people
give more than half, or in which most people give zero. This result replicates the findings of the
first round of experiments (Henrich, . . . and Gintis 2004; Henrich et al. 2005a, 2005b) using
only the UG.?
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Second, there is a decline in the likelihood of punishment in the UG and TPG as offers
increase from 0 to 50 percent, with 50 percent always showing the lowest likelihood of punish-
ment (which was sometimes tied with other offer amounts as well). Although this declining
pattern may seem intuitive for many, our experimental approach could have found a vast set of
alternative patterns. We might have found, for example, that the likelihood of punishment in
some populations increases as offers approach 50 percent. Or we might have found that the like-
lihood of punishment increases up to 20 percent, then decreases to 50 percent. Thus, what we
actually observed represents only a tiny subset of what was possible. At the other end of the offer
spectrum in the UG, we found only two patterns of punishment as offers increase from 50 per-
cent to 100 percent: either there is no punishment of these high offers (or only a sparse scatter-
ing) or the probability of punishment increases as offers approach 100 percent. Such an increase
occurred in six populations out of fourteen. These broad patterns are important because they
dramatically reduce the state space of possible explanatory theories.

Within these robust patterns, there is substantial variation across populations. All five of our
experimental measures of fairness and punishment show more variation among populations than is
typically observed among subjects from industrialized societies. Mean offers vary from 26 percent
to 47 percent in the DG, from 25 percent to 51 percent in the UG, and from 20 percent to
43 percent in the TPG. The fraction of each population willing to engage in costly punishment
for each population ranges from 3 percent to 100 percent in the UG and from 26 percent
to 100 percent in the TPG. At the other end of the punishment spectrum, the willingness to pun-
ish UG offers of 100 percent of the stake ranges from O percent in many populations to nearly
50 percent of the samples from two populations. We argue that much of this variation reflects the
presence and strength of an equity norm (fifty-fifty division) that is applicable to contexts involving
ephemeral interactions and money, combined with the locally appropriate sanctioning mechanisms
used to enforce such norms (that is, costly punishment or reputation).

Finally, our findings—taken together and in light of our previous project—show that pre-
dictions assuming purely self-regarding preferences fail in all populations studied in all three
experiments: either players engage in costly punishment, despite the one-shot nature of the
experiments, or they offer too much, given the likelihood of punishment. In several places
many people engage in both violations—punishing at a personal cost and offering too much. It
seems that the assumption of pure self-interest fails in different ways, and to varying degrees,
in different societies.

The Dictator Game

Figure 4.1 shows the distributions of offers in the dictator game. The x-axis gives the possible
offers as a percentage of the total stake, with the size of the bubbles at each offer displaying the
proportion of that sample that made that offer. Overall, of our 427 DG offers, 5.2 percent (22)
are zero, 37.7 percent (131) are fifty-fifty splits, 85.5 percent occur between 10 percent and
50 percent (inclusive), and 9.4 percent are greater than half the stake (40 offers, 21 of which
were at 60 percent). Our populations differ in modes, means, and standard deviations. Mean
offers range from about 26 percent among the Tsimane' and Hadza to about 47 percent in the
United States and Sanquianga. Modal offers are zero among the Hadza, 10 percent for the
Tsimane', 20 percent for the Maragoli, 30 percent for the Gusii, and 50 percent in the rest of
the populations, except for the Shuar, who show modes at both 20 percent and 50 percent. The
standard deviations in offers vary across societies, from 5.4 among the Gusii farmers in the high-
lands of Kenya to 25.0 among Hadza foragers. Although these data do indicate substantial vari-
ability across populations, we emphasize that it is not the case that “anything goes,” as few offers
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FIGURE 4.1 The Dictator Game: Distribution of Offers
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Notes: Reading horizontally for each of the fifteen populations listed along the left vertical axis, the area of each
bubble represents the fraction of our sample that made that offer. Each horizontal set of bubbles thus provides the
distribution of offers for each population. The gray bar reaches to the mean offer for each population and is the
measure by which the table is sorted. Three offers of 100 percent, two from the Dolgan/Nganasan and one from
Accra, are not shown.

above half the stake were observed, and all the population-level variation (mean and modes) is
confined to only a fraction of the space of potential variation.

The prediction of models based on pure self-interest in the DG—offers of zero (Camerer
and Fehr 2004)—is not well supported overall. Only about 5 percent of all offers were zero,
and 41 percent of those occurred among the Hadza. The modal offer among the Hadza is zero,
although 71 percent of Hadza offered more than zero. We note that the assumption of fully self-
regarding preferences is more strongly supported than the assumption of fully other-regarding pref-
erences, as only three individuals out of our 427 offered 100 percent of the stake. Fortunately,
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current models do not require us to pick between these two extremes (Camerer and Fehr
2006), but instead allow us to theorize and measure the mix of motivations in decisionmaking,
Those familiar with DG results from university student samples will observe that our non-
student adults, especially our Americans, are substantially more prosocial than typical students.
Several lines of converging evidence indicate that this difference probably arises from the fact
that students’ prosocial preferences are still developing and have not yet hit their adult plateau.
First, several dictator games done by different researchers in nonstudent (older) adult pools
in the United States and Switzerland show the same pattern we found (Carpenter, Burks, and
Verhoogen 2005; Henrich and Henrich 2007)—mostly fifty-fifty offers—in contrast to the typi-
cal student findings. Second, we performed our DG protocol among both American students
(see chapter 9) and nonstudent adults in rural Missouri (see chapter 18). Our Missouri find-
ings match other nonstudent U.S. adult samples, and our student results match typical student
findings—that is, it is not our specific protocol that is causing the prosociality. Third, as noted
in chapter 2, research explicitly examining behavioral experiments across the life span show
that other-regarding preferences in Westerners develop slowly (Harbaugh and Krause 2000;
Harbaugh, Krause, and Liday 2002), change over the university years (Carter and Irons 1991),
and do not plateau until at least the midtwenties (Henrich 2008; Sutter and Kocher 2007).

The Ultimatum Game

We begin with punishment in the ultimatum game as measured by people’s willingness to reject
offers. The top panel of figure 4.2 displays the distribution of rejections (punishments) across
potential offers, and the bottom panel shows the distribution of UG offers. Reading the top panel
horizontally for each population, the size of the bubble at each possible offer (listed along the
x-axis) represents the proportion of that sampled population who indicated that they would reject
that offer amount. The figure shows that the likelihood of rejection is highest for offers of zero and
declines as offers approach 50 percent. For offers above 50 percent, there are two patterns. Either
there are no, or only a few, scattered rejections or the probability of rejection increases as offers
increase from 60 percent to 100 percent of the stake. We term this willingness to reject offers
greater than 50 percent “hyper-fair punishment” and discuss it at greater length later in the chapter.

The variation among populations in their willingness to reject lower offers can be captured in
at least three different ways. First, consider the variation in the proportion of each population who
were willing to reject offers of 10 percent, an offer representing the cheapest punishment that still
costs the responder some money. (Rejecting an offer of zero does not cost the responder anything.)
Overall, 57 percent of players rejected 10 percent offers. However, in four populations—the
Tsimane', Shuar, Isanga Village, and Samburu—fewer than 10 percent of people rejected offers of
10 percent. In contrast, 65 percent or more of the samples from four populations rejected such
offers. In the top panel of figure 4.2, the populations are listed from top to bottom in order of
decreasing willingness to reject offers of 10 percent.

A second way to compare punishment across populations is to use the pattern of rejection
responses to calculate the income-maximizing offer (IMO) for each population. This is the offer
that a proposer would make if he or she wanted only to maximize his or her own income and
knew the probability of rejection for each possible offer (and could do all the necessary mental
calculations). The IMO for each population is marked in gray in the top panel. IMOs range
from 50 percent in the United States and among the Sursurunga to 10 percent among five other
populations. That is, in five societies the threat of punishment is insufficient to drive an income-
maximizing proposer above the theoretical prediction for offers (10 percent), based on pure

self-interest.
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FIGURE 4.2 The Ultimatum Game: Distribution of Rejections (top) and Offers (bottom)
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Source: Project data.

Notes: The top panel shows the frequency of rejections across offers in the UG for each population. The bubbles’ areas
represent the portion of the sampled population (listed along the y-axis) who rejected offers at the amounts marked
along the x-axis. The largest bubbles indicate that 100 percent of the sample rejected. Gray bubbles mark the
income-maximizing offer (IMO). The square marks the IMO for the Maragoli, who made no rejections at that offer
amount. The populations are ordered from bottom to top according to the frequency of rejections for offers of
10 percent of the stakes. No rcjection. data were collected for offers above 50 percent in the U.S. sample (see
Chapter 3). The bottom panel shows the histogram of offers and mean offers for each population. The bubbles’ arcas
represent the relative frequencies of offers at each of the amounts listed along the y-axis. The horizontal gray bars
reach to the mean offer for each population. The populations are ordered by mean offer amount.
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Our third approach compares the accept/reject decisions for each individual across offers
to assign a minimum acceptable offer (MinAQO) to each player. An individual’s MinAO is the
lowest offer that he or she is willing to accept. If a player accepts all offers between 0 percent
and 50 percent, his or her MinAQ is zero. If the player rejects 0, 10, and 20 percent but accepts
30, 40, and 50 percent, his or her MinAO is 30.? While the overall mean MinAO is 16, mean
MinAOs for each population range from 6.1 among the cattle-herding Samburu to 27.9 in the
United States.

For offers above 50 percent, we also observe variation across populations in people’s
willingness to engage in punishment. Of our fourteen populations, six displayed an increas-
ing willingness to reject increasingly inequitable UG offers as they rose from 50 percent to
100 percent. Of those who showed this tendency, the fraction of the sample willing to reject
offers of 100 percent ranged from 20 percent among Fijians to 50 percent in Accra, Ghana. We
explore this phenomenon in more detail later (see also Henrich et al. 2006).

With regard to the universal patterns and variation in UG offers, the bottom panel of
figure 4.2 provides histograms (in the form of bubbles) for the distribution of offers in each
population. The gray horizontal bars show that mean offers range from around 25 percent of
the stake among the Maragoli, Hadza, and Tsimane' to 51 percent among the Sursurunga.*
Modal offers range from 10 percent among the Maragoli and Hadza to 50 percent in several
societies. Eighty-four percent of all offers occur between 20 percent and 50 percent of the
stake (inclusive), while only 6.8 percent of all offers are over 50 percent, and most of these
came from New Guinea (Sursurunga and Au). Of these hyper-fair offers, half are offers of
60 percent of the stake.

Are Hyper-Fair Rejections Just Confusion?

Many researchers find the existence of hyper-fair rejections non-intuitive. To address this we
explored the possibility that, despite our one-on-one testing procedures, those who rejected
high offers might have somehow misunderstood the game. For every player 2 in the UG we
counted the number of rejections for offers greater than 50 percent and ran two regressions.
First, we used a negative binomial regression with robust standard errors to regress this count
variable on education (measured in years of formal schooling). If those who rejected hyper-fair
offers did so because of some misunderstanding regarding the game, we might expect more-
educated people to have a better understanding and thus have fewer hyper-fair rejections. The
coefficient, standard error, and p-value for education are —0.020, 0.029, and 0.49, respec-
tively. Adding population dummies to remove any between-group variation yields a coefficient,
standard error, and p-value of —0.0042, 0.045, and 0.92, respectively. Similar results obtain if
one uses standardized value for education, as we do later in the chapter, to deal with regional
differences in educational quality. Finally, if we include only those six populations showing an
increasing tendency to reject as offers approach 100 percent, we obtain similar results to those
found in the first regression. In short, we find no evidence that more-educated individuals are
less likely to make hyper-fair rejections.

Our second test of the confusion hypothesis was to regress our hyper-fair rejections variable
on the number of examples and test questions used, which provides a potential proxy for how
much effort was required in explaining the game, as it was conveyed through repeated examples
and test questions. Using a negative binomial regression with robust standard errors, the coef-
ficient, standard error, and p-value for this predictor are —0.16, 0.072, and 0.03, respectively.
Here the coefficient is negative, indicating that those who required more examples to learn
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the game (that is, had a tougher time understanding it) made fewer hyper-fair rejections. This
is opposite to the prediction of the “confusion explanation.”

Third, postgame interviews of players who punished high offers in the UG reveal that
people understood the game and made sensible responses as to why they rejected high offers,
such as, “It was too much, I cannot accept that much.”

Finally, alongside these findings are a few other empirical patterns that contradict the
notion that hyper-fair offers are a product of confusion or misunderstanding, To begin, in the
TPG, which was generally more difficult to explain and took longer for players to comprehend
(more examples), people did not punish hyper-fair offers. A look at the TPG explains why.
If player 1 offers the full amount (100 percent) to player 2, player 3 cannot punish player 1
because we did not allow negative payoffs (and player 3 is not permitted to take money away
from player 2). Player 3 could pay 10 percent of his or her stake, but this would not take
any money away from player 1. If player 1 gives 90 percent to player 2, player 3 could pay
10 percent to take 10 percent away from player 1, but thisis very inefficient punishment. Itisnot
until player 1 gives 70 percent to player 2—that is, when matters are much less inequitable—
that player 3 can administer the full brunt of his or her punishment to player 1. Consequently,
punishment was not expected for high offers in TPG, and very little was seen. However, if the
punishment of hyper-fair offers in the UG was the result of confusion, it is not obvious why
similar confusions did not manifest themselves in hyper-fair rejections in the TPG. In fact, since
the TPG was more difficult to understand than the UG, we would have expected more punish-
ment of hyper-fair offers, if confusion was the reason.

The patterns of hyper-fair rejections observed in our data are consistent with those from
UG experiments done in other non-Western societies by other researchers, as well as with
nonstudent adults in the West and with Western undergraduates when more sensitive experi-
mental tools are used. In Tatarstan and Sakha-Yakutia (Russia), Donna Bahry and Rick Wilson
(2006) used our protocol and found the same patterns of hyper-fair rejections. Their analyses
parallel ours in showing that confusion is unlikely to explain the presence of the phenomenon.
Similarly, in China, Heike Hennig-Schmidt, Zhu-Yu Li, and Chaoliang Yang (2008) found
hyper-fair rejections in UGs. Research among representative adult samples (nonstudents) in
three countries in Europe using the UG has also revealed this tendency for hyper-fair rejec-
tions among nonstudent adults, though it is substantially weaker than in many of the non-
Western populations discussed here (Bellemare, Kroger, and van Soest 2008; Giith, Schmidt,
and Sutter 2003; Wallace et al. 2007).° Among Western undergraduates, milder versions of
this phenomenon have been detected using bargaining instruments that permit the expression
of weaker preferences for hyper-fair punishment in the responder (Andreoni, Castillo, and
Petrie 2003; Huck 1999).

When applying the standard UG (not involving the strategy method) in phase 1 of the
project, we observed hyper-fair rejections only among the Au and the Gnau of Papua New
Guinea. We were able to observe this previously only among the Au and Gnau because these
two groups, unlike the other populations studied in phase 1, showed some substantial willing-
ness to make actual hyper-fair offers; hyper-fair rejections can only be observed in the standard
form of the UG (see chapter 3) if actual hyper-fair offers are made. Our findings with the Au
reported herein (chapter 7) replicate our'previous efforts (Tracer 2003, 2004), while the
Sursurunga findings, another New Guinea population that was added precisely to give more
insight into this phenomenon, extend our observations and suggest some degree of regional
generality (chapter 11). Like the Au and Gnau, the Sursurunga both make and reject hyper-fair
offers. In fact, they make hyper-fair offers with sufficient frequency that they are the only popu-

lation in phase 2 with a mean offer greater than 50 percent.
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Self-interest and Risk Aversion in the Ultimatum Game

Despite the behavioral variation just described, we found that none of our populations con-
formed to the predictions of the oft-discussed model based on purely self-regarding prefer-
ences (Camerer 2003). This approach predicts that responders will accept any positive offer
and thus proposers will make the smallest positive offer. Across our populations, responders
cither rejected positive offers or proposers offered too much, given the probability of rejection
across offers. Four populations both rejected positive offers and gave too generously. Focusing
on the rejection of offers of 10 percent (the cheapest opportunity for costly punishment), we
calculated exact 95 percent confidence intervals (Cls) for each population and found that all
populations except the Tsimane' could be distinguished from a zero probability of rejection at
this offer amount. This remains true even if we calculate exact 99 percent Cls. Thus, strictly
on the basis of responder behavior, our data indicate that all of the societies studied, except the
Tsimane' responders, violate the narrow economic self-interest assumption in the UG. This is
important because unlike the proposer, for whom we assume the possession of accurate beliefs
about the likelihood of rejection across offers, the responder’s decision to forgo free money
is not contingent on anticipating another’s behavior. There are many potential reasons why
the self-regarding model might be failing here, including that the responders have inaccurate
beliefs about the anonymity in the games, or that many people are motivated to punish low
offers in this context.

On the proposer side, of our fourteen societies, four had either mean or modal offers near
their income-maximizing offer. Of the remaining ten populations, nine had modal and mean
offers above their IMO. For these nine, it may be that risk aversion—a standard modification of
the self-regarding model—explains why mean and modal offers are higher than the IMO. For
example, suppose a subject estimates that an offer of 40 percent of the pie will be accepted for
sure (leaving 60 percent for the proposer) and that there is a two-thirds chance that an offer of
10 percent will be accepted. If this subject is risk-averse, he or she might value the certainty
of keeping 60 percent of the pie more than the two-thirds chance of keeping 90 percent (and a
one-third chance of getting nothing). In this case, the expected monetary gain is the same for
the two offers (namely, 60 percent of the pie), but the expected utility of the certain outcome
is greater. Thus, a risk-averse subject might make a high offer even if the probability of rejec-

tion of a low offer is small.

To examine this we assume that the utility (U) that individuals derive from money ([) is
concave, such that U =1", where r provides a standard measure of risk aversion. If r = 1, people
are risk-neutral; if r < 1, people are risk-averse; and if r > 1, people are risk-seeking, For each
of the populations, we recalculated a utility-maximizing offer (UMO) by calculating the value
of r closest to 1 that minimized the difference between the utility-maximizing offer and the
(a) mean and (b) modal offers for each population. We assumed that proposers knew the actual
(empirically observed) probabilities of rejection across offers for their group.

Using this approach, we found that five of our remaining ten populations required implau-
sibly low values of r, two were somewhere in the middle, two obtained plausible values of r,
and one required an r value that was implausibly high. For the first five populations, including
the Tsimane', we found that r (for both mean and mode) was less than 0.3, an implausible
amount of risk aversion. The five populations with implausibly low values of r are Isanga
Village (r = 0.22), the Samburu (r = 0.18), the Shuar (r = 0.18), the Tsimane' (r = 0.26), and
the Yasawans (r = 0.27).°To see how implausible such values are, a person with r = 0.27 would
prefer a certainty of $1 over an even chance at $12 (yielding $6 on average). If this person faced
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five of these choices each week, he or she would earn $5 a week compared to the mean of
$30 earned by someone with r = 0.4. Putting these five populations aside, two others require
fairly low values of r, although these do not seem completely implausible (for the Accrar=0.47,
and for the Sanquianga r = 0.54). The Au and Dolgan/ Nganasan require plausible values of r,
0.76 and 0.72, respectively. With regard to the self-regarding model and the potency of risk
aversion in explaining our findings, this analysis parallels our previous work using the data from
phase 1 (McElreath and Camerer 2004).

It is worth noting that work using experiments designed to measure risk preferences
in small-scale societies, including African agro-pastoralists and South American subsistence
farmers, have not revealed levels of risk aversion anywhere near these values (Henrich and
McElreath 2002). Moreover, efforts to establish a link between measures of risk preferences
derived from risk experiments and offers above the local IMO have failed (Henrich et al.
2005a).

Lastly, in contrast to all other populations, the Maragoli had an IMO greater than their
mean and modal offers in the UG. Following the same logic as earlier, we estimated the
lowest value of r that would bring the utility-maximizing offer into correspondence with
the actual mean and modal offers. The amount of risk-seeking required to accomplish this is
extremely implausible. The value of r estimated was 13.7, meaning that the Maragoli would
pass up $10 for certain in favor of a 50 percent chance at $10.50 (or zero). In chapter 12,
Gwako provides an extended discussion of the Maragoli research and the unique situation
of this population.

Overall, these findings replicate our team’s previous research using the standard UG
(Henrich, . . . and Gintis 2004; Henrich et al. 2005a). Despite employing a uniform meth-
odology across sites that differs from the methodology used in phase 1 and using the strategy
method (eliciting responses for all possible offers), our new findings still parallel those of
phase 1 in four important ways. First, the broad patterns of variation across our societies
are the same. The ranges of mean and modal offers are similar. Second, the earlier findings
from the Hadza, Tsimane', and Au, which were each aberrant in different ways, have largely
been replicated in these new experiments, with the same patterns reemerging. The Hadza
again made relatively low offers, but punished sufficiently that their mean and modal offers
were close to their IMOs. The Tsimane' again did not reject, and made low offers, as did
some Tsimane' villages in Gurven’s previous work. The Au were again willing to reject low
offers and make high offers (including offers even greater than 50 percent), and they were
also willing to reject offers greater than 50 percent with increasing probability. Our second
New Guinea population also revealed these same unusual patterns, even more strongly than
the Au. Finally, as detailed later, we replicated the relationship between market integration
and UG offers. These parallels between the results from phases 1 and 2 suggest that our
methodological decision to play the UG after the DG in phase 2 probably had no important
impact on the overall pattern of results, except perhaps in the case of the Maragoli (see
chapter 12).

The Third-Party Punishment Game

The third-party punishment game reveals patterns similar to those already seen in the DG
and UG. With regard to punishment, all our populations showed at least some willingness to
punish low offers, with the likelihood of punishment declining as offers increased (see top
panel of Figure 4.3). There was substantial variation, however, in individuals’ willingness

Major Empirical Results 99

to punish across populations. This can be illustrated, first, by considering the frequency of
punishment for the lowest offers, and second, by using minimum acceptable offers (paral-
leling the treatment for the UG). For offers of zero, two-thirds of all player 3s were willing
to pay to punish. Across populations, this fraction varied from around 26 percent among the
Tsimane' to over 90 percent among the Samburu and Maragoli and 100 percent for the Gusii;
see the top panel of figure 4.3 at zero on the x-axis. (Note that we do not have TPG results
for U.S. nonstudent adults, but see chapter 9 for U.S. students.) Next, using each player’s .
vector of punish or do-not-punish decisions across offers, we were able to calculate a mini-
mum acceptable offer for 90 percent of our sample. The MinAO in the TPG represents the
lowest offer for which a player will not punish. Mean MinAOs range from about 4 percent
among the Tsimane' to 41 percent among the Gusii, giving a mean across populations of 21
(the mean of sample means). 7

As noted earlier, the design of this experiment precludes us from observing the kind
of hyper-fair punishment that was observed in the UG. In our rules for this game, player 3
could not reduce the final payoff of player 1 below zero because—for practical reasons—
we could not deliver negative payoffs to our participants. This means that for high offers,
punishing was neither an effective means to reduce player 1’s payoff-—that is, to punish
him—mnor a way of rectifying inequity among players. Assuming that the motive behind
punishing has something to do with either reducing inequity or hurting player 1 for
non-prosocial behavior, we would expect few to punish at high offers. Few did. Out of our
338 player 3s, four people punished offers of 100 percent, and the same four punished offers
of 90 percent. These four were spread among three populations: Fijians, the Hadza, and
the Shuar.

The distribution of offers in the TPG parallels the results described for the UG and DG,
although offers were generally a bit lower (see Figure 4.3 bottom). Ninety-four percent of offers
were between 0 percent and 50 percent of the stake (inclusive). Twenty-three percent of people
offered 50 percent, which was the overall modal offer. Of the twenty-two people who offered
more than 50 percent, thirteen made offers of 60 percent. Mean offers in the TPG ranged from
20 percent among the Tsimane' to 43 percent in Sanquianga; modal offers ranged from 10 percent
among the Hadza to 50 percent in several other societies.

As with the UG and DG, the predictions derived from an assumption of narrow eco-
nomic self-interest do not fare well in the TPG. A standard prediction assuming pure self-
interest is that player 3 will not reduce his or her income in this one-shot interaction by
paying to punish. Player 1, recognizing the situation of player 3, should offer zero to player
2. With regard to punishment, 95 percent exact confidence intervals show that the probabil-
ity of punishment in every population studied can be distinguished from zero. The popula-
tions with the lowest likelihoods of punishment for an offer of zero are the Tsimane', with
26 percent of players punishing (at 95 percent CI, 10 to 48 percent), and the Hadza, with
27 percent punishing (at 95 percent CI, 12 to 48 percent). Since the IMOs for all popula-
tions were zero—reflecting the relatively limited abilities of punishers to inflict penalties
on low offers’—all the offers were too high from the point of view of the typical self-
regarding predictions. The lowest mean offer was 20 percent, and the lowest modal offer
was 10 percent.

As in the UG, we again consider how a standard modification of the self-regarding
model—the consideration of differing risk preferences as captured by the concavity of
utility with increasing income—might allow us to better predict offers. As before, we
assumed a standard relationship between utility and income, U = I, and estimated r based
on the observed probabilities of punishment and the mean and modal offers for each population.
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FIGURE 4.3 The Third-Party Punishment Game: Distribution of Punishments (top) and Qffers (bottom)
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Notes: The top panel displays the distributions of decisions to punish across the possible TPG offers. For each popula-
tion labeled along the y-axis, the areas of the bubbles display the fraction of the sampled population who were willing
to punish at that offer amount (along the x-axis). Inside the zero offers for the Gusii we placed a “100” to indicate the
size of a bubble if everyone punished. The populations are ordered according to their willingness to punish offers of
zero. The bottom panel provides the histogram for offers made in each population. The area of each bubble
represents the fraction of the sampled population who made the offer. Both plots stop at offers of 60 percent along
the x-axis because very little punishment and few offers occurred above this amount. Populations are ordered

according to their mean offers.
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It turns out that there are no positive values of r that will budge the utility-maximizing offer
from zero. Adding risk aversion, at least in this specification, adds no explanatory power.
In table 4.1, we summarize the mean statistics on offers and rejections by game and

society.

EXPLAINING THE VARIATION: MARKET INTEGRATION,
RELIGION, AND COMMUNITY SIZE

This section analyzes the variation in our five experimental measures to test the three hypotheses
presented in chapter 2, which were derived from considering the coevolution of social norms,
institutions, and intrinsic motivations in an economic-evolutionary framework. Our framework
proposes that global environmental shifts to a more stable climate regime at the beginning of the
Holocene period (twelve thousand years ago) created possibilities for the emergence of larger-
scale sedentary human societies, conditions that at most had existed only ephemerally during
the preceding hundred thousand years. We argue that a crucial impediment to the emergence
of these more complex and evolutionarily novel, larger-scale societies was the development
of the social norms and institutions (informal and formal) that were capable of domesticating
our evolved social psychology and had adapted over tens of millennia for life in small groups
(families, bands, and tribes). We hypothesize that increasingly complex societies prospered to
the degree that norms and institutions sustained more intense social interactions in larger and
larger social and economic spheres, well beyond the familiarity of the local sphere of durable
relationships. It is these norms and institutions—and their gradual internalization. over the life
course as intrinsic motivations—that recalibrate and harness our evolved social psychology,
thereby allowing individuals to successfully interact in larger-scale contexts and outside tightly
knit social networks. By incrementally facilitating trust, fairness, and cooperation in an increas-
ingly diverse array of interactions beyond the local group, these emerging norms permitted
social groups to make more productive use of diverse skills, knowledge, and resources, as well
as gradually increasing cooperation in exchange, defense, public works, and internal policing
(such as reducing crime).

One important element in the evolution of societal complexity is the expansion of both
the breadth and intensity of market exchange. At its most efficient, market exchange requires
trust, fairness, and cooperation among individuals engaged in infrequent, ephemeral, or
anonymous interactions. The greater the degree to which expectation-motivation sets related
to trust, fairness, and cooperation are shared, the lower the transaction costs and the higher
the expected rewards. However, studies of both nonhuman primates and small-scale soci-
eties suggest that during most of human history transactions beyond the local group, and
certainly those beyond the ethnolinguistic unit, were often fraught with danger, mistrust, and
exploitation.® Reliable transactions among strangers are commonplace for many people today,
but they probably have not always been part of human evolutionary history. Thus, in refining our
theoretical proposal, we suggest that market norms may have evolved as part of this overall
process to facilitate and extend mutually beneficial interactions in contexts where established
and ongoing social relationships (based on kinship or reciprocity, for example) could not be
fully relied upon.

Our behavioral experiments are well suited to tap exactly these “market norms,” as they
involved both money and anonymity. Money is most frequently used in market transactions and
at least in some circumstances signals a desire to avoid a longer-term nonmarket relationship.’
Owing to the anonymity in our games, players lack the cues necessary to apply the expecta-
tions and motivations associated with other kinds of relationships (Fiske 1992), such as those
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based on kinship, reciprocity, or status. However, we emphasize that the norms tapped by our
experiments may apply more broadly than to just “market exchanges”: they may deal with any
interactional circumstance not governed by some other form of longer-term social relation-
ship. Such norms may act as the default expectation-motivation sets in some societies whenever
relationship-specific information is lacking. As noted earlier, understanding the contextually
circumscribed nature of these norms is important because we do interpret our findings as cap-
turing, not anything dispositional about individuals’ or societies’ general tendencies, but only
something about their motivations and expectations in this context (exchanges involving money
and anonymity). Suggesting the existence of a default set of rules is different from making a
dispositional attribution.

If this line of reasoning is correct, we should expect market integration and fairness norms
(offers closer to fifty-fifty) to coevolve such that they are positively correlated across societ-
ies. Some might wonder why fifty-fifty is the predicted market norm. We theorize that market
norms evolved to allow people to successfully interact without either party having any back-
ground information on the other. In the absence of any differentiating information, either about
the situation or the other individual, neither party has a claim to more than half.

Since this hypothesis derives from a cultural-institutional evolutionary process, there is
no unidirectional causality. Societies with stable market norms readily expand such that those
social groups in contact with market societies will be inclined to adopt, and eventually internal-
ize, these prosocial norms. At the same time, those social groups that already possess suitably
appropriate norms for market engagement will be better able to readily engagé in successful
market interactions (and thus be more market-integrated). In short, we expect that greater
market integration will be associated with higher offers in all three experiments. 10 Replicating
our earlier UG findings, our new findings presented here support this prediction for offers in
all three experiments.

Second, as detailed in chapter 2, we also explore the hypothesis that religious beliefs, ritu-
als, and institutions coevolved with the norms and nonreligious institutions that support larger-
scale complex societies (Atran and Henrich 2010; Shariff, Norenzayan, and Henrich 2010). The
idea is that cultural evolution increasingly favors potent, moralizing high gods, who, along with
the institutional and ritual machinery for instilling and maintaining such beliefs (Henrich 2009),
incentivize prosocial behavior toward coreligionists with a range of rewards and punishments,
including afterlife incentives. Empirically, anthropological work shows that the presence of
high moralizing gods increases with greater societal size and complexity (Roes 1995; Roes and
Raymond 2003). Small-scale societies often possess only local, relatively weak, highly anthropo-
morphic gods who lack moral righteousness (they do both good and bad things from the local’s
perspective), are unreliable and unpredictable, and cannot—for example—grant eternal life
in paradise. Thus, in contrast to the religions that are likely to have dominated most of human
history, the Abrahamic religions of Christianity and Islam that have spread globally in the last
few thousand years provide a powerful moralizing god who is believed to be dominant over all
peoples, omniscient, and equipped with ample powers to reward and punish, including decision
authority to provide individuals with eternal bliss or everlasting suffering (Wright 2009). Such
religions may have emerged—through a variety of potential processes—to buttress the emerg-
ing social norms and institutions that support cooperation in increasingly large-scale societies.
In both dictator and ultimatum games, players who report practicing either Christianity or Islam
offered more than those professing a traditional local religion.

Finally, in chapter 2 we also discussed theoretical work that uses tools from evolutionary
game theory to show how different kinds of mechanisms can stabilize prosocial norms, such as
those creating fairness and trust outside of durable longer-term relationships. Roughly speaking,
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the work shows at least two different classes of norm-stabilization mechanisms: one involving
reputational effects in which norm-violators are sanctioned in other interactions through, for
example, the withdrawal of help in dyadic exchanges, and a second involving the use of costly
punishment (which can work with or without reputational systems). Since the effectiveness
of reputational systems in sustaining norms degrades rapidly as communities expand (roughly
with the natural logarithm of community size), this research predicts that in large communi-
ties norms must be maintained by costly punishment. Thus, in large communities at least some
people will have internalized a greater taste for costly punishment, while smaller communities
will tend to rely on either costly punishment or indirect sanctioning mechanisms that operate
via reputations. The prediction is that costly punishment as measured in our two experiments,
increases with community size. And since some theoretical work suggests that reputational
breakdown is roughly proportional to the natural logarithm of the group size (Cancho, Solé,
and Kdhler 2004), we use both community size and the natural logarithm of community size as
the key theoretical predictor of variables. This effect emerges in both of our measures of second-
and third-party punishment and is robust to the inclusion of demographic and economic control
variables, including market integration.

We first study a series of linear regression models that examine the relationship between
offers in each game and our variables measuring market integration and participation in a world
religion. Then we explore the question of why the predictive effects of participation in world
religion disappear in the TPG, while at the same time substantial effects for some economic
variables, specifically income, wealth, and household size, emerge as potent predictors of TPG
offers. In the next subsection, we examine the relationship between willingness to punish and
community size by looking at results from both the UG and TPG. For theoretical reasons, we
examine both the effects of community size and the natural logarithm of community size.

Explaining the Variation in Offers

In exploring the variation in offers, we first analyze all the offers together from all three games
and then analyze the offers from each game separately. Offers are measured as a percentage of
the stake. Our baseline model regresses offers on nine predictor variables: market integration
(MI), world religion (WR), age, sex, education, income, wealth, household size (HS), and
community size (CS). MI measures market integration as the percentage of the diet in calories
purchased in the market, as opposed to homegrown, hunted, fished, or gathered calories. As
explained in chapter 3, we use the average MI for each individual’s community (village, camp,
and so on). WR is an individual-level binary variable, with “1” indicating participation in Islam
or Christianity and “0” indicating the practice of a local or traditional religion, or a report of no
religion. Our income and wealth measures are derived from detailed protocols eliciting data
disaggregated by source (see chapter 3) and have been converted to U.S. dollars'and scaled to
units of $1,000. Income is measured at the individual level and wealth at the household level.
Age is measured in years at the time of the experiment. For education, we created standard-
ized values (with mean zero and standard deviation one) within each population based on self-
reports of the number of years a player had spent in formal schooling. We did this because one
year of formal schooling is unlikely to be even roughly equivalent across these diverse societies.
This approach allows us to get the most from the substantial within-population variation in
formal education in our samples. Community size (CS) is the number of individuals (in units
of one hundred people) in the local social group, usually a village (though camps were used for
the Hadza and the town in Missouri).!" In most of our populations we sampled from two or
more local villages or camps.
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In addition to analyses involving these variables, we ran a variety of supplemental analy-
ses. To address the comparability of our income and wealth variables across such diverse
populations we performed two sets of supplemental regression analyses that were run in par-
allel to those shown here, in which our absolute income and wealth measures were replaced
with alternative measures. First, income and wealth were replaced with the same variables
scaled to the local means and standard deviations for each population, giving us locally rela-
tive measures of income and wealth. This allowed us to detect effects based on relative dif-
ferences in income and wealth. Second, by converting our income and wealth variables into
ULS. dollars based on the international exchange rates at the time of the experiments, we
might have introduced distortions from their real values based on local purchasing power.
Such distortions could have resulted from several factors, including the distance of many of
our sites from large market centers (where exchange rates are set) or ephemeral fluctuations
in world exchange rates that were unconnected to the material conditions on the ground
at our sites. To address this each researcher compiled a list of the local prices at the time of
the experiments for twenty-seven commonly used items, including several staples. From
this list we found five items that were present in all field sites and were purchased, at least
occasionally: sugar, salt, rice, D-cell batteries, and cooking oil. Using the local prices of these
items for each site, we converted our measures of income and wealth from the local currency
into quantities of each of these items, giving us five new income and wealth variables now
measured in quantities of these local consumables. For example, if a subject’s yearly income
was 1,000 shillings and sugar was locally priced at 5 shillings per kilogram, we converted
that person’s income measure to 200 kilograms of sugar. That is, he or she could purchase
200 kilograms of sugar locally with his or her yearly income. This approach avoids the use of
international exchange rates and grounds people’s income and wealth in the kinds of prod-
ucts that are commonly purchased in these locations. We do not present these supplementary
regression analyses here. In general they robustly support the conclusions drawn from the

analyses presented here. 12

Analyses of the Variation Across All Offers

Here we combine all offers from each of our three games. For our baseline model we estimated
the coefficients in the following equation for each dependent variable (units are in parentheses,

if applicable):

Offer (% of stake) = Constant + By * Market Integration (%) + Bwr * World Religion
+ B, *Income ($ 1,000) + Bw * Wealth ($ 1,000) + By * Household Size (# ofpeople)
+ BA * Age (years) + Bg *Sex + BE * Education + BCS *CS (100 people)

To this equation we add dummy variables for cases in which the offers occur in the TPG or in
the UG. The DG provides the reference game for the coefficients on these dummy variables.

Model 1 of table 4.2 is the baseline model for all offers. Market integration and world
religion are the only large and significant predictors of all offers. In the models in table 4.2, we
used clustered robust standard errors because the analyses compile all observations across our
three experiments, which involved some repeated observations from the same individuals. We
clustered on individuals to address the problem of the non-independence of repeated observa-
tions from the same person. The standard errors are below the coefficients.

Dictator Game, Ultimatum Game, and sz’rd—PaIty Punishment Game: Linear Regressions for All Oﬁers
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Some might worry that, despite the global-level cultural and linguistic diversity captured
in our sample of societies, the relationships observed arise from some shared history among
our societies, which would create independence problems for statistical inferences. To address
this we included continental controls in model 2 using Eurasia (in which we include the United
States, since it is predominantly of European cultural descent) as the reference population.
Comparing models 1 and 2, the coefficient on MIincreases from 0.13 to 0.18 and remains highly
significant. MI is robust to continental-level controls. The coefficient on WR in model 2, how-
ever, drops dramatically to become indistinguishable from zero. This occurs because individuals
with WR = 0 are scattered quite unevenly across the continents, residing mostly in Africa, and
because the impact of world religion does not extend to the TPG. We explore both of these
issues later.

Model 2 shows a large positive coefficient on the continental dummy variable for Oceania.
This reflects our two populations in New Guinea, which tended to make high offers even after
controlling for all demographic and economic differences.

To explore the robustness of our findings for market integration and world religion, we
examined alternative specifications by dropping the terms with the least significant coefficients.
Doing so allowed us to bring in more data, as we lacked some variables for some populations
and sometimes for particular individuals. In table 4.2, models 3 to 7 show the coefficients from
five different specifications. Coefficients on both MI and WR remain large and significant across
models. The coefficients on MI range from 0.069 to 0.14. The coefficient on WR ranges from
5.5 to 6.16. Taken together, these coefficients indicate that moving from a fully subsistence-
based society with a local religion to a fully market-integrated society with a world religion
predicts an increase in offers of between thirteen and eighteen percentage points.

Although the coefficient on income is not significant at conventional levels in the baseline
model, it is significant in models 4 to 7. Independent of MI and WR, an increase of $1,000 in
income per year increases the percentage offered by between 0.18 and 0.23. As noted in chap-
ter 3, income is mostly wage labor participation, which in itself may capture another dimension
of market integration.

TheTPG dummy in table 4.2 is either significant or marginally so across all seven specifica-
tions. Playing the TPG, as opposed to the DG, predicts a decrease in the percentage offered of
between 2.8 and 5 percentage points. Later, we discuss this consistent drop.

While our measures of wealth, income, age, market integration, and houschold size are all
intercorrelated, the correlations are sufficiently small that they do not create collinearity prob-
lems for our regressions. Focusing on market integration, the highest correlations in absolute
values with our other predictor variables is 0.36 with community size and —0.34 for household
size. World religion is the most highly correlated with MI and CS at just under 0.20. Income
and wealth show by far the highest correlation at 0.55, which is one of the reasons why we reran
everything with wealth dropped.

The findings related to world religion and market integration are robust to modifications in
our income and wealth measures. First, in supplemental analyses that recalibrated our income
and wealth measure based on local prices, the significant coefficient on MI varies little around a
value of 0.13. WR'’s coefficient varies from about 5.8 to 6.0 and is significant across the board.
No other variables in these models are even marginally significant. These findings hold when
wealth, household size, and community size are dropped from the models to bring in the Gusii,
Dolgan/Nganasan, and Accra samples. Similarly, in our supplementary analyses using relative
wealth and income (standardized), using the same procedure of dropping the least significant
predictors, both MI and WR remain large and highly significant, while no other coefficients are
consistently significant.
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FIGURE 4 .4 Mean Dictator Game Offers for Each Population, Plotted Against Mean Value
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Explaining the Variation in Dictator Game Offers

Now we proceed to analyze the offers for each of the three games separately. For the DG, we
begin with a simple bivariate plot in figure 4.4 of mean MI value for each population against
mean DG offers. Population mean MI values account for 52 percent of the variation in mean DG
offers (p =0.72,0.4-1.0, 95 percent bootstrap CI, P < 0.01, N = 15). In designing this second
round of our project, we sought out an additional population in New Guinea, where societies are
known for this kind of gifting behavior. In our first round, the Au of New Guinea revealed highly
unusual behavior, including relatively high offers with little market integration. The Au pattern
replicated in our second New Guinea population, the Sursurunga. However, because we tar-
geted a second population that skews our world sample unrepresentatively toward New Guinea,
we also examined this relationship with either the Au or the Sursurunga dropped. Dropping the
Sursurunga, mean MI accounts for 58 percent of the variation (p = 0.76, 0.44-0.95, 95 per-
cent bootstrap CI, P < 0.001). Dropping the Au instead, but retaining the Sursurunga, mean MI
captures 71 percent of the variation (p =0.84, 0.59—-0.96, 95 percent bootstrap CI, P < 0.001).

Proceeding to our multivariate analyses, table 4.3 compares six regression models using
the same set of predictor variables deployed in the earlier overall analysis. The baseline model,
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TABLE 4.3 Linear Regressions for Dictator Game Offers
Variables (1 @) 3) *) (5) (6)
Market
integration 0.166%%* 0.205%%+% 0.176%** 0.161%** 0.123%%% 0.121%%%
(0.0401) (0.0359) (0.0364) (0.0336) (0.0274) (0.0263)
World religion 6.429% 2.888 6.933%% 7.671%% 7.240%* 7.823%x%
(3.644) (3.745) (3.166) (3.123) (3.060) (2.908)
Sex —2.580 —2.691 —2.595 —2.829 —2.972 —3.367%
(Female = 1) (2.203) (3.302) (2.047) (1.951) (1.841) (1.724)
Household size —0.114 —0.0812 —0.345 —0.396 ~0.239
(0.312) (0.372) (0.293) (0.283) (0.269)
Education 1.149 1.148 0.937 1.010 0.781
(standardized by
population) (1.160) (0.919) (1.053) (1.026) (0.991)
Income —0.00349 —0.0534
(U.5.$1,000) (0.151) (0.168)
Age —0.0201 —0.0133 —0.0254
(years) (0.0803) (0.0690) (0.0735)
Community size —0.0616 -0.0111 —0.0882 —0.0816
(100 people) (0.0909) (0.0753) (0.0924) (0.0901)
Wealth 0.000699 0.00127
(ULS.$1,000) (0.00856)  (0.00727)
Africa —0.899
(3.754)
South America 1.548
(2.645)
Occania 6.069
(4.442)
Constant 27.81%%% 26.89%%* 29.30%%% 29.00%*% 28.76%%% 26.81%%%
(5.238) (5.594) (4.820) (3.675) (3.609) (3.110)
Observations 311 311 336 354 384 416
R-squared 0.102 0.113 0.104 0.098 0.087 0.083

Source: Project data.

Notes: Model 2 uses clustered robust standard errors (clustering on population). Other models use robust standard
errors; standard errors are in parentheses below the coefficient. Education has been standardized to a mean of zero
and standard deviation of one within each population.

#p < 0.1 *%p < (0.05; #¥%p < 0.01

model 1, indicates that only MI and WR are large and significant or marginally significant
predictors of DG offers. A comparison of models 1 and 2 in table 4.3 reveals that when both
continental controls and clustered robust errors (clustering on site'?) are included in model 2,
the coefficient on MI increases from nearly 0.17 to 0.21 and remains highly significant.
However, again owing to the uneven distribution across continents of WR = 0 individuals
(who are mostly in Africa), the coefficient on WR drops to about 3.0 and becomes insignifi-
cant. To explore this we reran our baseline regression for only those populations in Africa.
The coefficient on WR in this regression increases to above its value in our baseline regres-
sion, going from 6.4 to 6.6, though it is not well estimated owing to the smaller sample
size (p = 0.29, N =137, R-squared = 0.13, using robust standard errors). If we drop house-
hold size from the regression to increase the sample size, because this coefficient is both
small and nonsignificant, the coefficient on WR increases to 7.9 (p = 0.17, N = 162,
R-squared =0.11).
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Next, we check the robustness of our findings to alternative model specifications. Models
3 to 6 in table 4.3 allow us to examine what happens if we sequentially drop the least signifi-
cant predictors. While both MI and WR have large coefhcients in the baseline model, WR s
only marginally significant at conventional levels. However, as the least significant variables are
dropped and the sample size expands from 311 to 416 participants, WR becomes significant at
conventional levels, with coefficients ranging from 6.9 to 7.8. MI’s coefficient remains large and
highly significant across all models.

Together, moving from a fully subsistence-oriented society with a traditional religion to a
market-integrated economy with a world religion predicts an increase of twenty to twenty-four
percentage points in DG offers, which captures the full range of variation across populations in
mean DG offers.'*

Since the effect of participating in a world religion arises from a small portion of our sample
(11 percent) that is not widely distributed across our populations, we reran our baseline model
using the four populations that have nontrivial frequencies of individuals with WR = 0 and for
which we have data for wealth and community size. The coefficient of WR jumps from 6.4 (base-
line model) to 14.8 (p = 0.002, N = 107, R-squared = 0.23, using robust standard errors).
Then, to add our Accra and Siberian samples (giving us six populations), which lack wealth or
community size data but do have nontrivial frequencies of those withWR = 0, we reran the same
regression, dropping these variables in order to bring in data from these two populations. Now
the coefficient on WR is 11.3 (p=0.003, N = 157, R-squared = 0.18). This suggests that the WR
effects are not driven by the difference between a few societies lacking a prevalent world religion.

The findings for the coefficients on MI and WR in table 4.3 are also robust to modifica-
tions in our income and wealth measures. In supplementary analyses that recalibrated income
and wealth to deal with differences in local purchasing power, we found that the coefficient on
MI varies little with these recalibrations, ranging from 0.16 to 0.17 (all significant across the
board). WR’s coefficients range from 6.0 to 6.4 and are marginally significant across the board.
When we drop wealth (recalibrated) and CS out of the regression to bring additional samples,
all coefficients for WR across the models with the different valuations for income are significant
at conventional levels, ranging from 6.0 to 6.6. MI’s coefficients are highly significant, ranging
from 0.11 to 0.13. We then drop household size from the model, to bring in the Gusii sample.
Here MI’s coefficients range from 0.12 to 0.13 (all highly significant). WR’s coefficients again
range from 6.0 to 6.6 and are all significant.

We also sought to address concerns about the comparability of income and wealth across
populations by estimating a series of models using standardized versions of income and wealth
to obtain a purely relative measure of these variables for each population. We then repeated the
procedure used in table 4.3, starting with the baseline model and dropping the least significant
variables. These supplementary analyses support the earlier finding for MI and WR, with the
coefficients being as large or larger as those in table 4.3. Relative wealth here, however, also has
a large and highly significant negative effect on offers, with relatively wealthier people within a
given society offering less.

Since it is plausible that income and wealth may have different effects within versus between
populations, we also broke both income and wealth down into population mean measures and
separated within-population deviations from the population mean. The population averages
allow us to assess, for example, whether individuals from populations with higher absolute
incomes offer more. Within a population, measures of deviations from a local average allow us to
assess whether relative income and wealth predict lower offers. For example, it is theoretically
possible that individuals from populations with high mean incomes offer more, while relatively

richer people (locally speaking) offer less. Our efforts found no evidence of this in the DG,
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however, or elsewhere. None of the coefficients on any of these wealth or income measures
approached conventional levels of significance. Meanwhile, the coefficients on MI and WR do
not vary much from those presented earlier. Note that because the variables mean wealth and
mean income are correlated at 0.99, we never entered both into the model at the same time.

Explaining the Variation in Ultimatum Game Offers

For the UG, table 4.4 repeats the procedure used above for DG offers. Model 1, the baseline
model, shows that MI, WR, and age are large, positive, and significant predictors of UG offers.

Model 2 adds continental controls to our baseline model and uses clustered robust standard
errors. Here, MI increases from 0.14 in model 1 to 0.19 in model 2. WR drops dramatically,
however, owing to the uneven distribution of individuals who do not participate in world reli-
gions. As a check, we reran our regression just for our African populations. Now the coefficient
on WR jumps back up to 5.6 (p = 0.25, N = 112, R-squared = 0.21, using robust standard
errors). We examine this more later.

Models 3 to 8 show that both MI and WR are robust, positive predictors of higher UG
offers and are highly significant at conventional levels across the board. MI's coefficients range
from 0.10 to 0.17, while WR’s range from 7.9 to 9.8. For MI, this implies that a 20 percent
increase in calories purchased in the market predicts an average increase of between 2.0 and
3.4 percentage points in the UG.

Along with Mland WR, age is also a robust positive predictor of UG offers. Each additional
decade of adulthood predicts an increase of between 1.2 and 1.6 percentage points in UG offers.
Since previous work has suggested a nonlinear fit for age (Bahry and Wilson 2006), we explored
adding a squared term for age. We do not have evidence for this nonlinear age relationship. Unlike
Ml and WR, age also does not emerge as a significant predictor for offers in the DG and TPG.

Our results suggest that going from a fully subsistence economy with a traditional religion
to a fully market-dependent economy with a world religion means an increase in UG offers of
eighteen to twenty-six percentage points, covering most of the range of variation we observe
across societies,

To further examine our findings for world religion, we reran model 1 (our baseline) using
only the four populations in which individuals had nontrivial frequencies of individuals with
WR = 0. The coefficient of WR is 9.1 (p = 0.032, N = 107, R-squared = 0.29, using robust
standard errors). Then, to bring in Accra and the Siberian sites (giving us six populations), we
reran the same regression dropping wealth and community size. Now the coefficient on WR is
7.0 (p =0.041, N =157, R-squared = 0.24, using robust standard errors). This indicates that
the effect of world religion is not driven by differences between the few societies lacking world
religions and the rest.

We also examined the robustness of our analyses using a modification of our income and
wealth variables, First, paralleling our earlier efforts to address differences in local purchasing
power in the DG, we used our income and wealth variables measured according to the prices of
local consumables to verify that our analyses are not strongly influenced by the use of interna-
tional currency exchange rates. Coefficients on MI range between 0.14 and 0.15, while WR’s
coefficients range from 9.96 to 10.1. All are significant, except when income and wealth are
revalued using local cooking oil prices; then the p-value for Ml slips to 0.056. The coefficient
on age ranges from 0.14 to 0.17. In order to include the data from Accra, our Siberian site, and
the Gusii, we also ran the same analyses shown earlier, first with wealth and community size
dropped, and then with household size dropped. The coefficients on market integration, world
religion, and age all remain large and significant across all revaluations.

Linear Regressions for Ultimatum Game Offers
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Then, to further address concerns about the comparability of income and wealth across
populations, we estimated a series of models using standardized versions of wealth and income.
We repeated the procedure of dropping nonsignificant variables, as in table 4.4. These supple-
mental analyses show that MI and WR have large coefficients and remain significant (usually
highly significant) across all specifications. The coefficient on age also remains significant at con-
ventional levels across specifications.

To address the possibility that income and wealth have different effects within versus
between populations, we broke both income and wealth down into population mean measures
and separated within-population deviations from the population mean. Analyses using these ver-
sions yield no evidence of income or wealth effects in the UG. None of the coefficients on any
of these wealth or income measures approached conventional levels of significance. Meanwhile,
the coefficients on MI and WR remain significant and fairly stable. This remains true if we drop
wealth, CS, and HS to bring in all of our samples.

Explaining the Variation in Third-Party Punishment Offers

For offers in the third-party punishment game, our analyses once again show the predictive
importance of market integration, but in contrast to our analyses of DG and UG offers, they
do not show consistent associations between offers and world religion. These analyses also find
that lower incomes, greater wealth, and smaller households are all associated with higher offers
(model 1 in table 4.5). We explore the disappearance of the effects for world religions and the
emergence of economic variables as predictors in the TPG in the next section.

One way to address concerns about both shared culture histories and the non-independence
of individuals from the same groups is to compare model 1 (baseline) with model 2 (with con-
tinental controls and clustered robust standard errors) in table 4.5. Since we lack data from the
Siberian and U.S. sites for the TPG, the regression uses Africa as the reference for the continental
dummies. These modifications have no quantitative effect on our main results in the TPG. The
coefficients on market integration, income, wealth, and household size remain large and signifi-
cant with the addition of continental controls and use of clustered robust errors. The coefficient
on community size increases and becomes highly significant in model 2.

Models 3 to 6 allow comparisons of the coefficients on Ml as the least significant predictors
are sequentially dropped from the model. MI remains significant and meaningful. An increase
of 20 percent in calories purchased in the market is associated with an increase of roughly two
percentage points. For income, a $1,000 increase is associated with a decline of roughly 2.2 per-
centage points. For wealth, each $1,000 increment is associated with a roughly 1.3-percentage-
point increase. For the size of players’ households, an additional member is associated with
approximately a one-percentage-point decline in offers.

As earlier, we also examined the robustness of our findings to modifications in our income
and wealth varables. First, when we deploy income and wealth revalued using local prices of
consumables, supplemental analyses show that the coefficients on Ml remain large, varying from
0.08 to 0.11, and significant or marginally significant across all models, except when salt is used
to recalibrate (there p = 0.12 for MI). Wealth and household size remain significant across all
six models, as does household size. Income is significant in all models except where the price of
cooking oil is used to recalibrate our measures; there it is marginally significant.

Second, we also estimated a series of models using standardized versions of wealth and income.
Market integration remains marginally significant across most specifications, although if only MI,
income (standardized), and household size are used as predictors, MIs effects disappear. In these
models, the significant effects of income (standardized), wealth (standardized), and household size
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TABLE 4.5 Linear Regressions for Third-Party Punishment Game Qffers

Variables 1) 2) (3) # ©) (6)
Marketintegration 0.101%* 0.100%** 0.102%* 0.103%* 0.0987%* 0.121%#%
(0.0503) (0.0171) (0.0503) (0.0501) (0.0490) (0.0427)
Wealth 1.279%%* 1.028%%% 1.286%%* 1.288%%% 1.292%%* 1.174%%%
(ULS.$1,000) (0.262) (0.129) (0.258) (0.256) (0.253) (0.248)
Income —2.200%* —3.167%%% —2.201%* —2.184%** —2.061%* —1.841%
(U.S.$1,000) (0.972) (0.666) (0.966) (0.950) (0.911) (0.947)
Household size —1.097** —1.030%* —1.112%* —1.115%%* —1.128%*% —1.006%*
(0.436) (0.353) (0.430) (0.429) (0.428) (0.421)
Community size 0.126 0.306%** 0.126 0.127 0.127
(100 people) (0.100) (0.0384) (0.101) (0.0999) (0.0991)
Age 0.0529 0.0281 0.0619 0.0630 0.0631
(years) (0.0877) (0.0784) (0.0836) (0.0834) (0.0836)
Sex —1.035 -0.719 —0.913 —0.881
(Female = 1) (2.620) (2.346) (2.617) (2.590)
World religion 0.836 —3.672%* 0.584
(3.027) (1.381) (2.954)
Education —0.495 —0.985
(standardized by
population) (1.449) (2.004)
South America 10.48%*%
(1.633)
Occania 9.404%**
(1.537)
Constant 30.62%%% 28.19%%% 30.43%#% 30.78%%* 30.49%#%* 33.45%%%
(5.297) (4.590) (5.264) (5.022) (4.875) (3.035)
Observations 235 235 235 235 235 242
R-squared 0.102 0.135 0.101 0.101 0.101 0.082

Source: Project data.

Notes: In the TPG, and only the TPG, we lack data on income and wealth among the Tsimane'. Model 2 uses clustered
robust standard errors (clustering on site); other models use robust standard errors; standard errors are in
parentheses below the coefficient. Education has been standardized to a mcan of zero and standard deviation of one
within each population.

*p < 0.1; *kp < 0.05; **%p < 0.01

also vanish. Importantly, compared to the models using either ULS. dollars or local consumable
prices for wealth and income, these models explain much less of the variation in offers, with the
percentage of variance explained dropping from about 10 percent to 4 percent or less. Capturing
the effect of MI in the TPG would seem to depend on controlling for the actual values of income
and wealth in a manner not observed in the DG and UG.

Offer Regressions Using the Minimum Acceptable
Offer as a Predictor

Offers in the UG and TPG measure some combination of internalized motivations (regarding
fairness, equality, relative payoffs, and so on) and beliefs about the likelihood of punishment or
rejection. In the DG, there is no punishment (unless participants do not believe that the game is
anonymous, a concern we discuss later), so we assume that the DG measures intrinsic motiva-
tion. To assess the degree to which the UG and TPG capture intrinsic motivations versus fear of
punishment, we reran our baseline regressions with each population’s mean MinAO for the UG
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TABLE 4.6 Linear Regressions for Offers in the Ultimatum Game and the Third-Party Punishment
Game With and Without the Mean Minimum Acceptable Offer as a Predictor

Third-Party Third-Party
Ultimatum Ultimatum Punishment Punishment
Game Game Game Game
Variables (1) @) 3) #
Market integration 0.135%* 0.146* 0.101%* 0.0946%
(0.0651) (0.0772) (0.0503) (0.0529)
World religion 9.956%%*:* 9.723%%% 0.836 0.403
2.719) (2.729) (3.027) (3.155)
Mean MinAO UG/TPG 0.156 0.0863
(0.159) (0.174)
Age (years) 0.138%* 0.132%* 0.0529 0.0508
(0.0674) (0.0667) (0.0877) (0.0883)
Income 0.138 0.0971 —2.200%* —2.036%*
(U.S.51,000) (0.108) (0.124) (0.972) (0.954)
Community size —0.256 —0.296 0.126 0.0960
(100 people) (0.222) (0.269) (0.100) (0.121)
Education 0.959 1.089 —0.495 —0.535
(standardized by population) (0.875) (0.880) (1.449) (1.449)
Sex —1.362 -1.530 —1.035 —0.644
(Female = 1) (1.960) (1.986) (2.620) (2.688)
Wealth —0.00713 —0.00917 1.279%%% 1.295%%%
(U.S.$1,000) (0.00824) (0.00904) (0.262) (0.261)
Household size —0.253 —0.159 —1.097%** . —1.097%*
0.271) (0.315) (0.436) (0.439)
Constant 22.90%+% 20.65%%#% 30.62%%* 29.65%%%
(3.824) (4.589) (5.297) (5.670)
Observations 294 294 235 235
R-squared 0.148 0.153 0.102 0.103

Source: Project data.
Note: Robust standard errors are in parentheses below the coefficient.
*p < 0.1; #4p < 0.05; *+¥p < 0.01

or TPG, as appropriate, included as an additional explanatory variable (table 4.6). The idea is
that if individuals are responding to the local chances of rejection or punishment in making their
offers, the mean MinAO of an individual’s population should capture something of this response.
A comparison of models 1 and 2 for the UG and models 3 and 4 for the TPG shows little impact
on our key theoretical variables. The coefficient on MI in the UG increases from 0.14 to 0.15
with the addition of mean MinAO (in the UG) as a predictor, while in the TPG the coefficient
on MI changes little. In both the UG-offer and the TPG-offer models, the coefficients on MinAO
mean are positive, as expected, with more punishment predicting greater offers, though neither
is significant at conventional levels. Little else changes in the analysis.

Why Does the Effect of World Religion Disappear
in the Third-Party Punishment Game?

Offers in the TPG differ from offers in the DG and UG in two interesting respects. First, TPG
offers are generally lower than offers in the other two games. Overall mean offers across these
three games are 32 (TPG), 37 (DG), and 39 (UG) percent of the stake. Of our twelve popula-
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FIGURE 4.5 Mean Dictator Game OQffers for Each Population Plotted Against Both Their Mean
Offers in the Third-Party Punishment Game and in the Ultimatum Game

(%2
(2]
1

® UG Offers
A TPG Offers A

G
“a O
1 1
@
\
. @
\
v
\
\
\
\
\

S
[=)

]
®

Mean UG and TPG Offers (Percentage of Stake)
N W w
S & & &
] " L 1] 1
>
>
>

—_
[a]
1

[
<

25 30 35 40 45 50
Mean DG Offer (Percentage of Stake)

N
[

Source: Project data.

tions that played the TPG, only three had TPG mean offers greater than their DG mean offers
(greater by only 1.7 percentage points, on average), while nine had mean offers in the TPG less
than in the DG (less by 6.3 percentage points on average). Both parametric and nonparametric
comparisons of means show the TPG means are lower than both the DG and UG means (all
p <0.02).The DG and UG mean offers, however, cannot be distinguished at conventional levels
of confidence.’ Figure 4.5 plots mean DG offers for each population along the x-axis and mean
UG and TPG offers on the y-axis. The dotted line is the unity line, such that dots above indicate the
UG or TPG mean is greater than the DG mean offer. This plot shows that while TPG offers tend
to be lower than DG offers, UG mean offers tend to be a bit higher. Of our thirteen populations
in the UG, all but two have mean UG offers greater than mean DG offers.

The second respect in which TPG offers differ from UG and DG offers is that while world
religion is a potent predictor for the latter, it is not for the former. Moreover, while WR is not
associated with TPG offers, our three indicators of material well-being—income, wealth, and
household size—all are.

Here we explore one hypothesis that may help account for both of these phenomena: that
is, the general drop inTPG offers (versus DG and UG offers) and the reversal in the predictive
importance of WR versus the economic variables (income, wealth, and household size). We
acknowledge at the outset that this is post hoc theorizing. Although our hypothesis emerges
from a long-standing and well-documented empirical phenomenon termed “crowding out,”
which suggests that external incentives (for example, third-party punishments and rewards)
can—under some circumstances—reduce other-regarding intrinsic motivations (Bowles 2008;
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Frey and Jegen 2004). We suspect that adding a third party who can impose fines—as in our
TPG—may drive out some of people’s intrinsic motivation toward equal divisions, whether
those are based on altruism, inequity aversion, norm adherence, or some other motivation. This
phenomenon may have manifested relatively strong]y in our version of the TPG because our
setup prevented third parties from punishing sufficiently to discourage purely self-interested
players from offering zero.

To explore this hypothesis we reasoned that any differences between DG or UG offers and
TPG offers owing to the crowding-out effect should be manifest in the relative predictive effects
of world religion versus income and/or wealth (or wealth per household member). Participation
in a world religion may imbue individuals with ethical principles or prosocial motivations (toward
those beyond close durable relationships) that they seek to demonstrate to themselves, God, or
others. World religions, through ritualized reminders, may make us judge ourselves in ways more
critical, explicit, and harsh than other systems of belief. The threat of a fine might either destroy
the signaling content of an individuals’ generosity or diminish the intrinsic pleasure or satisfaction
derived from it (or both). For example, one might take pleasure in personal altruism toward one’s
fellow humans or experience the pride and approval of the All Mighty by taking the time to donate
blood; however, if one gets paid $10 for the blood, that good feeling and sense of divine approval
may disappear, while the cash might not provide sufficient compensation for the cost in time and
discomfort. With regard to our experiments, this reduction in nonpecuniary intrinsic motivations
may be moderated by a player’s wealth or income, which would figure into the impact of a game
decision on one’s material self-interest. For example, when richer individuals trade off their—
now reduced—fairness motivations against their material self-interest, fairness motivations are
relatively more important (compared to those of poorer individuals) because the same amount
of money has a smaller impact on the material self-interest of richer individuals (concave utility
functions). Alternatively, less-well-off people may be looking for a rationalization to be less fair, and
they find it once the responsibility for enforcing fairness is deflected to a third party. From this, the
prediction is straightforward: populations with greater participation in world religions will show
a larger difference between their DG and TPG offers once economic variables are controlled for.
Greater income or wealth ought to favor smaller differences, since the decision has a smaller effect
on material self-interest when values are higher.

To analyze this we had to use the population means because different players were used in the
DG and TPG. We regressed the mean population differences between the DG and TPG on mean
values of WR, income, and wealth (absolute and per household member). As noted previously,
however, at the population aggregate level, mcome and wealth (and wealth per household mem-
ber) are all highly intercorrelated (all > 0.9), so we paired each with WR in table 4.7 (models
1, 2, and 3).The effects of WR and each of our economic variables go in the direction predicted
by our hypothesis. The coefficients on WR are large in all three models, though only significant
or marginally significant when income or wealth per household member is used. The coefficients
on income, wealth, and wealth per household member are all negative and large, though only
the two wealth measures are significant at 0.05.To include all twelve of our data points we use
income in models 4 and 5.

Model 4 adds the mean MinAQ in the TPG tomodel 1, to control for the effects of the threat
of punishment. The coefficient on WR increases, achieving conventional levels of significance.
Model 5 adds MI to this, and the coefficient on WR remains significant. Societies with more
participation in a world religion show larger drops in offers from the DG to the TPG. Model 5
captures 57 percent of the variation in the difference between DG and TPG mean offers.

Table 4.8 provides analyses parallel to those observed in table 4.7, now for the difference
between mean UG and TPG offers. Model 1 shows that both WR and income have effects in the
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TABLE 4.7 Linear Regressions on the Difference Between Mean Dictator Game and Third-Party
Punishment Game Offers
Variables ) @ 3) ) )
‘World religion 6.350%* 4.931 5.443% 7.466%% 6.926%*
(2.696) (2.992) (2.471) (3.064) (2.826)
Income —2.973 —2.462 —3.482
(ULS.$1,000) (2.038) (1.946) (2.215)
Wealth —1.135%x%
(ULS.$1,000) (0.344)
‘Wealth per household member —5.378%*
(2.212)
Mean MinAOTPG —0.0987 ~-0.,178
(0.102) (0.122)
Market integration 0.0927%*
(0.0450)
Constant 0.846 1.852 1.156 1.644 0.849
(2.178) (2.839) (2.204) (2.489) (1.551)
Observations 12 11 10 12 12
R—squared 0.202 0.468 0.416 0.254 0.572

Source: Project data.

Notes: Robust standard crrors arc in parentheses below the coefficient. Wealth per household member is houschold

wealth divided by houschold size.
%9 < 0.1; #4p < 0.05; *¥4p < 0,01

TABLE 4.8 Linear Regressions for the Difference in Ultimatum Game and Third-Party
Punishment Game Offers
Variables 1) ) 3)
World religion 11.02%%* 11.88%% 11.86%*
(3.237) (3.669) (3.668)
Income —4.322 —4.295 ~5.585
(ULS.$1,000) (2.718) (2.950) (3.075)
Difference (UG MinAO —TPG MinAO) 0.100 0.255%
(0.130) (0.128)
Market integration 0.0864
(0.0618)
Constant —0.654 —0.854 —2.499
(1.862) (1.810) (2.074)
Observations 12 12 12
R—squared 0.255 0.279 0.369

Source: Project data.

Note: Robust standard errors are in parentheses below the coefficient.

*p < 0.1; #p < 0.05; *kp < 0,01
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predicted directions, with large coefficients, though only WR’s coefficient is significant at con-
ventional levels. Adding the difference in the mean MinAOs in the UG and TPG as a predictor in
model 2 to control for differences in the expectation of punishment shows that the coefficients
on both income and WR change little. Model 3 shows that adding MI to this estimation changes
little, though now the coefficient on the difference in MinAQO is larger and marginally significant.

Lest the reader be concerned that this drop in offers found in moving from the DG to the TPG
occurs only in the unusual contexts of our diverse small-scale societies—where, for example, anti-
social punishment may occur (Henrich et al. 2006; Herrmann, Théni, and Géchter 2008)—our
protocols have also been administered to university students in the United States (see chapter 9).
The undergraduate mean offers are 32 percent (DG), 39 percent (UG), and 27 percent (TPG).
That undergraduates show a 5 percent drop in moving from the DG to the TPG makes them about
average in our sample of societies. This suggests that alternative explanations based on antisocial
punishment are not likely (Fehr, Hoff, and Kshetramade 2008; Herrmann et al. 2008).

Note that we have not included these student samples in our analyses because, unlike all
our other populations, these participants are not random samples of typical communities but
instead represent a narrow age range of individuals of high socioeconomic status (SES) (Emory
University), most of whom are not economically self-sufficient. It is well established that stu-
dent behavior in experiments like ours has not reached its adult plateau (Carpenter et al. 2005;
Harbaugh et al, 2002; Sutter and Kocher 2007). Student prosociality in experiments hugs the
lower bound of prosociality observed in older adults (Bellemare and Kroger 2007; Bellemare
et al. 2008), and student prosociality continues to increase over the university years (Carter
and Irons 1991). Entering these samples into our database for this analysis would mix adult
variation among populations with developmental variation among a sample that is also skewed
socioeconomically relative to the U.S. population as a whole.

While necessarily tentative, the analysis presented in this section provides some very pre-
liminary support for our religion-crowding-out hypothesis described earlier, as world religion
and the economic variables seem to account for a nontrivial fraction of the differences between
the TPG offers and offers in the other two experiments. Our small sample of twelve populations
makes stronger conclusions impossible.

Why Does the Punishment Threat Fail to Reduce Offers
in the Ultimatum Game?

When we performed analyses parallel to those in the previous section on the differences between
DG and UG offers, nothing was ever significant at conventional levels, and the R-squared never
went above 0.06. However, given our tentative results suggesting that crowding-out effects are
important, we must ask why the threat of punishment present in the UG does not cue the same
loss of intrinsic motivation that we observe for the TPG. We consider two possibilities and evalu-

ate their consistency with the data.

Hypothesis 1 The strength of punishment is structurally stronger in the UG compared to
the TPG. For low UG offers, punishment is cheap for player 2 and costly for player 1. For
higher offers in the UG, nearing fifty-fifty, punishment becomes quite expensive for player 2,
and the costs inflicted on player 1 are lower. In contrast, in our particular design of the TPG,
punishing low and high offers costs exactly the same amount and the damage to player 1 is the
same. Consequently, the threat of punishment in the TPG may be structurally too weak to fully
compensate for the loss of intrinsic motivation created by the threat of punishment. An income-
maximizer in our TPG will still give zero even when he believes that punishment is likely. (This
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is not the case in the UG.) This compensatory hypothesis suggests that the same motivational loss
occurs for both the UG and the TPG, but that only the UG has sufficiently potent punishment
to compensate.

We have examined the compensatory hypothesis, and it does not hold up. The above-
mentioned analyses of the difference between mean DG and UG offers find only small and
nonsignificant coefficients on MinAQ in the UG. Populations with greater punishment in the
UG do not show greater differences in mean offers. We also substituted other statistics for the
mean, including the eightieth- and ninetieth-percentile MinAO. (This is the offer that gives an
80 percent or 90 percent chance of acceptance.) These measures of the threat of punishment
also showed no relationship to the difference in mean DG and UG offers. In short, the differ-
ence between DG and UG offers does not seem related to any differences in the actual threats of
punishment, which are substantial. This remains true even when the mean DG offer is controlled
for, thereby addressing differences in intrinsic motivation. Note, however, that we are not sug-
gesting that the threat of punishment does not have an important influence on the decision of
player 1; it is just that the difference between the TPG and the UG cannot be accounted for by
this. (Detailed modeling and analysis showing how the threat of punishment can be linked to
players’ decisions can be found in Barr et al. 2009; see also Henrich et al. 2006).

Hypothesis 2 There may be an important psychological difference between the threat of
second-party punishment, which can be motivated by revenge, and the threat of third-party
punishment. Perhaps the possibility of second-party punishment is perceived as endemic to any
interaction, while third-party punishment is cognitively perceived and encoded as an external
source of rewards and punishments. We do not have a direct test for this hypothesis. However,
our findings are broadly consistent with it in that they show the same patterns for explaining
the difference between mean DG offer and mean TPG offers, and between mean UG offers and
mean TPG offers.

Finally, we want to emphasize that in this section we are making a post hoc attempt to
grapple with something that unexpectedly emerged from our findings. Our project was not
designed to address these questions, so these unexpected patterns may be merely an artifact of
our design. The DG and UG were played in rapid succession, with the same people as player
1 in both games (without feedback in between).'® The TPG was mostly played with different
participants, or alternatively, at least three weeks later in the same community, or it was played
in a different community within the same population (see chapter 3). Comparing the DG and
TPG raises the fewest concerns, since the DG always came first and the TPG was played much
later and/ or with different people (for whom it was the first game). Nevertheless, comparisons
of the difference between the DG and the UG, on the one hand, and the DG and the TPG, on
the other, raise a variety of methodological concerns that cannot be adequately addressed given
our design. Overall, we think the only conclusion this analysis strongly favors is the need for
further investigation.

Punishment in the Third-Party Punishment
and Ultimatum Games

Our analyses of rejections in the UG and fining in the TPG indicate that people from larger
communities engage in more costly punishment. As laid out in chapter 2, theoretical work
examining various mechanisms capable of sustaining costly norms, including those associated
with fairness among strangers, suggests that smaller groups can sustain costly norms with repu-
tational systems that, for example, allow individuals to withdraw help from norm-violators
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instead of punishing them at a personal cost (Panchanathan and Boyd 2004). Larger cooperative
groups require costly punishment because reputational systems rapidly break down as group size
increases (Panchanathan and Boyd 2003). At the same time as reputational systems are collapsing,
the anonymity of larger groups mitigates the threat of counterpunishment—punishing scmeone
back who punished you-—thereby increasing the range of conditions in which costly punishment
can sustain larger-scale cooperation and prosocial norms. That is, the possibility of counterpunish-
ment threatens the effectiveness of punishment in maintaining cooperation in smaller groups. This
problem declines in larger populations because anonymity increases, so “pushing back” is more
costly or difficult. This line of theory predicts that larger coherent communities must have diffuse
punishment—otherwise, they would break down and not remain large communities for long,
Since some theoretical work suggests that reputational breakdown should be roughly proportional
to the natural logarithm of the group size (Cancho et al. 2004), here we use both community size
and the natural logarithm of community size (LNCS) as key theoretical predictors of variables. We
also discuss the use of the square of community size.

As described earlier, we reduced our vectors of punishment decisions in both the TPG and
the UG to a single number called a minimum acceptable offer (MinAO) for each person. This is
the lowest offer below 50 for which an individual would not reject (in the UG) or pay to punish
(in the TPG). To analyze the MinAOs in both the UG and the TPG, we used an ordered logistic
regression (OLR) instead of an OLS regression because our dependent variables (MinAOs)
are both discrete and bimodally distributed. The diagnostics for our initial linear regressions
indicated that basic assumptions were being dramatically violated. The OLR assumes that the
dependent variables are discrete and rank-ordered, but that the distance between discrete ranks
is not meaningful.'”

All coefficients shown and discussed here are reported as odds ratios, for ease of
interpretation.

Minimum Acceptable Offers in the Third-Party
Punishment Game

The third-party punishment game provides the most straightforward measure of an individual’s
willingness to engage in diffuse, norm-enforcing, costly punishment because, unlike the ultima-
tum game, the motivation behind this punishment cannot be simply revenge for a direct personal
slight. Model 1 in both table 4.9 and table 4.10 shows that CS and LNCS (natural logarithm of
community size) are large and significant predictors of MinAOs in the TPG. Comparing model
1 (baseline) and model 2 in table 4.9 shows that adding both continental controls and using
clustered robust standard errors results in little change to our findings. Models 3 through 9 test
the robustness of community size as a predictor, following the same procedure. The odds ratio
(standing in for the coefficient) tells us how much an increase of one hundred people in com-
munity size influences an individual’s chances of punishing in the next-higher MinAO category
(for example, the increased chance of delivering an MinAO of 20 percent instead of 10 percent).
The coefficient on CS remains large and highly significant across all specifications. Figure 4.6
graphically illustrates the effect size of CS. Figure 4.7 graphically presents the estimated association
between LNCS and the TPG MinAO.

The reader should note that the coefficient on WR is positive and significant, or marginally
s0, across all these specifications. Participating in a world religion predicts more punishment in
the TPG. We think this is worth noting, but do not make much of it, because if we use the LNCS
(table 4.10), the WR effect evaporates.

Table 4.10 parallels the analysis in table 4.9, now using LNCS in place of CS. Comparing
‘models 1 and 2 shows that the odds ratio for the coefficient of LNCS increases from 2.4 to 2.7

Ordered Logistic Regressions for the Minimum Acceptable Offer in the Third-Party Punishment Game, Using Community Size

TABLE 4.9
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(0.0446) (0.0364)

0.997

(0.0400)

0.999
(0.0113)

Age

(0.0140)
0.938

(years)

0.894 0.892 0.888

0.959 0.885
(0.108)

(0.139)

Education

(0.105)

(0.107)

(0.116)

(0.129)
1.417

(standardized by population)

South America

(0.599)
0.823

Oceania

(0.579)

269
0.0725

197 197 211 242 242 243 268 268
0.0580 0.0479 0.0734 0.0734 0.0733 0.0776 0.0759

0.0562

Observations

Pseudo-R-squared

Source: Project data.

parentheses below the coefficients.

eported as odds ratios.

Notes: Model 2 uses clustered robust standard errors (clustering on site); other models use robust standard errors; standard errors are in
Education has been standardized to a mean of zero and standard deviation of one within each population. Coefficients are 1

*p < 0.1; #%p < 0.05; ##kp < 0.01
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and remains highly significant when phylogenetic controls for shared culture history are
added and clustered robust standard errors are used. Little else changes in this specification.
If anything, adding continental-level controls increases the effects of LNCS. In contrast to
the results shown for CS, these models also indicate that MI has a negative effect on MinAO
(that is, an odds ratio less than one). This indicates that more market-integrated societies
punish less.'®

We also tried using combinations of CS, CS-squared, and LNCS. The goodness-of-fit mea-
sures are somewhat better for the LNCS vis-a-vis CS and CS-squared (together), as we would
expect from theory. When CS is entered along with CS-squared, both are significant. The effect
of CS is large and positive (or odds ratio > 1) and the effect of CS-squared is smaller and nega-
tive, suggesting a declining effect of CS as populations get large. Goodness-of-fit measures (both
pseudo-R-squared and AIC [Akaike information criterion]), however, still indicate that entering
LNCS alone is superior to entering both CS and CS-squared.

As we did earlier for offers, we tested the robustness of these results to modifications in our
income and wealth variables. First, we ran separate models for CS and LNCS with our wealth
and income revalued by local prices in batteries, rice, sugar, cooking oil, and salt. We found no
qualitative differences from tables 4.9 and 4.10. When CS is used, its coefficient hovers close
to 1.04. When LNCS is used, its coefficient hovers close to an odds ratio of 2.48. Second, we
also explored the effects of standardizing our income and wealth variables. When CS is used, its
coefficient varies from an odds ratio of 1.04 to 1.05. When LNCS is used, its coefficient varies
from an odds ratio of 2.47 to 2.56. All coefficients on CS and LNCS in these checks are highly
significant at conventional levels across the board.

In our sample, local community sizes are highly correlated with overall ethnic group size.
In a few cases, the boundaries of the ethnic group are somewhat unclear, so several different
demarcations could be drawn, making it somewhat difficult to nail down a precise value for this
relationship. However, using a sensible set of demarcations, we have estimated the correlation
at 0.97 (Marlowe et al. 2008). This relationship makes good sense from our theoretical per-
spective: those populations with more third-party punishment can stabilize more fairness and
cooperation in larger populations, leading to larger, more stable ethnic groups and success in
competition with other ethnic groups (Kelly 1985; Sahlins 1961). Since we get similar findings
whether we use ethnic group size or local community size, these analyses cannot tease out which
is the best predictor. From our theoretical perspective, these are causally interconnected in any
case. Such findings are consistent with recent work suggesting that cultural group selection,
driven by differences in political complexity, can help explain the size and diversity of languages
globally (Currie and Mace 2009).

Minimum Acceptable Offers in the Ultimatum Game

Willingness to engage in second-party punishment, as measured by rejecting in the ultimatam
game, is also positively related to both CS and LNCS. Model 1 in tables 4.11 and 4.12 shows our
baseline models. As with the MinAO in the TPG, the coefficients on both LNCS and CS are large
and highly significant. Individuals from larger communities tend to punish more. The coefficient
on Ml is also a potent predictor in both tables 4.11 and 4.12, as it is in table 4.10. Figures 4.8
and 4.9 illustrate the magnitude of these coefficients. The coefficient on MIindicates that, ceteris
paribus, individuals from more market-integrated communities punish less. In contrast to the
analysis of the TPG MinAO here, income and household size are also significant at conventional
levels in some models, with higher-income individuals generally punishing more and those from

larger households punishing less.

Ordered Logistic Regressions for the Minimum Acceptable Offer in the Ultimatum Game, Using Community Size
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To check for the effects of cultural phylogeny and the use of clustered robust standard
errors, compare models 1 and 2. When continental controls are added and clustered robust
errors are used, the odds ratio for both CS (table 4.11) and LNCS (table 4.12) increases (a larger
effect) and remains highly significant. The odds ratio for MI also withstands these check.s in bpth
tables. In contrast, the odds ratio for income drops below one, indicating a change in direction,
while the odds ratio for wealth becomes significant because its standard error shrinks. For house-
hold size, the odds ratio increases toward one and becomes nonsignificant.

Models 3 to 7 in tables 4.11 and 4.12 examine the effect of alternative specifications for
CS and LNCS. The odds ratios for both CS and LNCS remain large and highly significant across
these models. To aid interpretation, the estimated association between CS (when LNCS is use%d)
and the UG MinAO is presented graphically in figure 4.8. The effects of MI and household size
are also robust across these specifications. .

We also explored how dropping CS or LNCS, respectively, from these models 1nﬂu~
ences what happens to the coefficients on market integration, income, and household size.
The result is that the odds ratios for both MI and HS move toward one and become nonsig-
nificant. The odds ratio for income also moves toward one, but remains significant. These
analyses show that the significant negative relationship for MI and HS depends on keeping .CS
or LNCS in the regression (and only on this). In contrast, if CS or LNCS is the only préchc—
tor in the model, both remain highly significant, though the odds ratio for their coefficients
does decrease.

Here, too, we checked the robustness of these findings by using modifications of our income
and wealth control variables. First, in models replacing these variables with income and wealth
variables derived from the prices of local consumables at the site, we found no qualitative dif-
ferences from the results in tables 4.11 and 4.12. When CS is used, its coefficient varies from an
odds ratio of 1.07 to 1.11. When LNCS is used, its coefficient varies from an odds ratio of 1.75
to 2.55. Second, we also explored the effects of standardizing our income and wealth variables.
When CS is used, its coefficient varies from an odds ratio of 1.05 to 1.06. When LNCS is used,
its coefficient varies from an odds ratio of 1.54 to 1.57. Again, these results vary little from what
has already been observed, except that in these analyses income is not an important predictor of
MinAO. All coefficients on CS and LNCS are highly significant across the board in both of these
robustness checks.

Overall, both CS and LNCS are robust and potent predictors of MinAQO in both the third-
party punishment and ultimatum games. Larger communities punish more, controlling for o'ur
cight other variables. Both measures of pseudo-R-squared and AIC indicate that the LNCS size
fits better than CS alone. Market integration predicts less punishment in most of our analyses,
though never when CS is used to predict MinAO in the TPG. MI’s effect requires that CS or
LNCS be in the equation. If CS or LNCS is dropped, MI’s effect dramatically decreases or
reverses direction. Household size and wealth sometimes emerge as important predictors of the
MinAO in the UG. The direction of the effect is such that more wealth or bigger households lead
to lower MinAOs in the UG. Income also generally shows significant effects for the MinAO in
the UG, with more income predicting more punishment (though income predicts less punish-
ment when continental controls are included).

DISCUSSION

Here we review each of our major findings and consider its implications. Then we discuss
our theoretical interpretations and consider alternative views of our findings. We close by
addressing common concerns about the interpretation of experimental findings. Taking our
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four major findings in turn, we summarize and interpret each set of results and then consider
its implications for understanding human sociality and the emergence of prosocial norms and
institutions.

Summary of Major Findings

1. Fairness and Punishment Show Both Substantial Variability and Reliable Patterns
Across Diverse Populations Replicating and extending our previous work with the ultima-
tum game (Henrich, . . . and Gintis 2004), we find substantially more variability across our
diverse samples than is typically observed among people from industrialized societies. In all
three experiments, mean offers and the standard deviations in offers vary substantially across
our populations, especially when compared to the variation observed in subject populations
from Western industrialized societies. With regard to people’s willingness to engage in costly
punishment, we found variation across populations not only in their willingness to punish low
offers but also in their willingness to punish UG offers that were “too large.” This phenomenon
of hyper-fair rejections confirms initial observations made of the Au and Gnau data in our pre-
vious project (Tracer 2003, 2004) and is consistent with subsequent work in other societies
(Bellemare et al. 2008; Giith et al. 2003; Wallace et al. 2007), including work done in Russia
and China (Bahry and Wilson 2006; Hennig-Schmidt et al. 2008). Although not visible in the
UG among typical undergraduate participants in the United States and Europe, such behavior
has been detected using bargaining games that permit more finely tuned punishment (Andreoni
et al. 2003; Huck 1999).

The behavioral variation captured in our data has important implications. We think much
of the variation across populations captures the presence of social norms, but whatever one’s
preferred theory of human social behavior, the observed variability must be explained. However,
despite our previous efforts (Henrich et al. 2005a), much work in economics and psychology
(see, for example, Sanfey 2007) continues to proceed as if the results from students are gen-
eralizable to the species. To the contrary, our experiments show that Westerners consistently
occupy the extreme ends of the behavioral distributions, just as they do in many other aspects
of psychology (Henrich, Heine, and Norenzayan 2010). This variability suggests that Western
students—and people from industrialized societies more generally—should not be used to
make inferences about “human behavior” or social motivations. !

Alongside this variation, however, are also quite robust patterns across populations. In all
populations, the probability of second- or third-party punishment (in the UG and TPG, respec-
tively) declines as offers increase from zero to half of the total stake. Offers of 50 percent were
always the most acceptable offer, although fifty-fifty offers often tied with other offers. Mean
and modal offers across societies ranged across all three experiments from 10 percent to 50 per-
cent, with very few offers above 50 percent. Such robust patterns, while they may seem broad,
dramatically reduce the state space of possible explanatory theories.

Some social scientists have often suggested that cultural variability is so immense that essen-
tially anything goes—that people are infinitely malleable (Pinker 2002). This is not consistent
with our findings, especially when the additional populations from our previous project are
added (giving us twenty-four different populations). Along these lines, it is important to con-
sider what we did not observe at the population level. First, we did not observe nonmonotonic
changes in the likelihood of punishment for offers from O percent to 50 percent, or from
50 percent to 100 percent; that is, people from a particular society did not punish offers of
20 percent a lot, offers of 30 percent a little, and offers of 40 percent a lot. Second, no popula-
tion had mean or modal offers above 60 percent. Mean offers for immensely different populations
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in all three games occupy only about one-quarter of the possible spectrum, replicating our find-
ings in phase 1. It is not the case that “anything goes” cross-culturally.

Although broad patterns do exist across our populations, predictions based on the assump-
tion of narrow economic self-interest (money maximization) fail in all populations studied and
in all three experiments. Participants either engage in significant amounts of costly punish-
ment, despite the one-shot nature of the experiments, or give too much, given the likelihood of
punishment. This remains true even if standard versions of risk aversion are considered. Most
importantly, this model fails in different ways in different places, suggesting that behavioral models
of decisionmaking rooted in empirical work from industrialized societies are rather limited in
their generalizability.

This conclusion should not be taken as an indictment of game theory in general, or of the
use of utility models (Henrich et al. 2005b). We enthusiastically support the use of game theory,
both evolutionary and classical versions, and many models already exist that broaden narrow
assumptions (Bolton and Ockenfels 1999; Charness and Rabin 2002; Fehr and Schmidt 1999).
For example, our team has developed a one-parameter model based on inequity aversion that,
once calibrated to each population, performs remarkably well in explaining the broad patterns
observed (Barr etal. 2009). Thus, the problem highlighted here is not so much with the common
assumption of purely self-regarding motivations, but with a failure to endogenize preferences
in a manner that recognizes the effects of social norms and institutions on the internalization of
motivations and formation of beliefs (Bowles 1998).

2. Fairness Increases with Market Integration Data from all three games demonstrate
that fairness (making more equal offers) in transactions with anonymous partners is robustly
correlated with increasing market integration.

For UG offers, this finding largely replicates the findings from phase 1 of the project
(Henrich et al. 2005a). The DG findings represent a substantial extension of this finding, since
offer decisions in the DG do not face any threat of punishment. These DG results combined with
our analyses of the UG and TPG offers controlling for the local mean MinAO (threat of punish-
ment) support the idea that this variation is at least partially rooted in internalized motivations.

3. Fairness Increases with an Individual’s Participation in a World Religion Inthe DG
and UG, participation in a world religion (versus a local traditional religion) is associated with a
six- to ten-percentage-point increase in offers, controlling for other economic and demographic
variables, including market integration. However, we should be less confident in the WR finding,
both because of the rather small proportion of our sample with WR = 0 and because of weak-
nesses that emerge in some of the robustness checks, though the WR findings hold up quite
well in the face of many of the additional analyses. Also, for world religion, our data include
only Islam and Christianity (in a variety of forms), so we do not know if our conclusions would
hold up for other widely subscribed supernatural belief systems like Judaism, Buddhism, and
Hinduism.?®We did not find a significant effect of WR onTPG offers, though as we conjectured
earlier, the threat of weak third-party punishment may have crowded out prosocial motivations
among adherents to world religions, which may also explain why mean offers drop in the TPG
relative to the DG and UG.

Together, our findings for MIand WR show that moving from a fully subsistence-based pop-
ulation participating in a traditional religion to a market-based economy with a world religion
predicts an increase in offers of roughly twenty points, thus explaining most of the difference
we observe in offers across populations. As we emphasize later, this means that whatever theory
one deploys to explain the variation we observe, it needs to account for the strong relationship
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of fairness with market integration and world religions. Our evolutionary approach to norms
and institutions provides one hypothesis for this linkage.

4, Willingness to Engage in Costly Punishment increases with Community Size People
from larger communities punish more. This effect emerges in both of our measures of second-
and third-party punishment and is robust to the inclusion of demographic and economic control
variables, including market integration. The predicted mode for MinAO, our measure of willing-
ness to punish, shifts from 0 percent in populations of 50 to 500 to 50 percent in populations of
5,000 (see figures 4.6 to 4.9). These findings dramatically extend Frank Marlowe’s (2004) initial
insights derived from work among Hadza foragers, as well as broader analyses of settlement size
from phase 1 (Henrich, . . . and Gintis 2004). Whatever one’s preferred theory about the varia-
tion in punishment, it should explain why punishment varies with community size.

In addition to the relationship between CS and MinAO, two other relationships are worth
highlighting here as well. First, greater punishment in the TPG predicts not only TPG offers
but mean offers in the UG and DG (Henrich et al. 2006). Second, larger communities with
greater punishment and fairness (for example, in the DG) are strongly associated with larger
ethnic groups. Although only correlational, these observations are consistent with the idea
that groups with more stable prosocial norms can spread at the expense of groups with less
prosocial norms, or that groups with norms stabilized by costly punishment (as opposed to
other reputation-based mechanisms) can expand and sustain an ethnic identity more readily
than groups lacking these kinds of norms. Both of these interpretations are consistent with the
theoretical picture developed in chapter 2: norms can spread as a consequence of their group-
beneficial effects.

Finally, it is worth noting that despite the fact that we studied multiple communities within
many of our two dozen sites and conducted extensive analyses over two phases of our project, no
robust individual-level demographic or economic predictors emerged in their data to account
for variation within sites. On this count, other researchers have made much of a few correlations
that emerge after testing dozens of predictor variables (Lamba and Mace 2011, 2013), which
generally turn out to be inconsistent across games and not robust across societies (Henrich et al.
2012). Our strategy is to focus on only the most robust and theoretically well-grounded aspects
of our overall findings.

Theoretical Interpretations

Here we consider several different theoretical interpretations of our findings. We begin by briefly
recounting the theoretical interpretation presented at length in chapter 2, which we label the
social norms for complex, market-integrated societies hypothesis. Then we deal with three versions of
what we call the anonymity hypotheses. Finally, we consider the genetic differences hypothesis, which
explores whether recent work in behavioral genetics using experimental tools like the UG and
DG suggests that the variation we observe arises from genetic differences among populations.
In presenting and clarifying these interpretations, it is important to distinguish motiva-
tions (or preferences) from beliefs. Motivations are the internalized states or the anticipation
of such states—such as goals, wants, drives, desires, or preferences—that aggregate to propel
behavior. Beliefs are mental representations or expectations about the state of the world or the
likelihood of various future states. Beliefs map actions onto outcomes. Motivations and beliefs
can be context-dependent, culturally transmittable, and non-independent (linked). To give a
simple example, suppose John likes pizza but really wants to live a long time (he is motivated to
eat pizza and to have a long life). However, because he believes that pizza is bad for his longevity
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(a belief about pizza-eating), he tries not to eat very much pizza. If John comes to believe pizza
is actually good for his longevity, he will eat much more pizza. Theories of human behavior need
not make this distinction, but since at least some of the theories dealt with here do make it, we
need to keep this in mind. !

Social Norms for Complex, Market-Integrated Societies In chapter 2 we argue that
understanding human social behavior and psychology requires recognizing both (1) that humans
acquire, as a consequence of growing up in particular places, interrelated sets of beliefs, expec-
tations, and internalized motivations, and (2) that competition among social groups, religions,
and institutions has sculpted these group-beneficial social norms over the course of cultural
evolution (Chudek and Henrich 2010). This recognition allows us to begin to construct an
understanding of the formation of large-scale cooperative societies in which strangers, or those
not engaged in long-term, durable relationships, can increasingly engage in reliable, mutually
beneficial transactions and cooperative enterprises. Since the origins of agriculture, large and
complex societies are likely to have prospered and spread to the degree that their norms and
institutions effectively sustain successful interaction in ever-widening socioeconomic spheres.

Norms that enhance fairness and trust among strangers are likely to be causally intercon-
nected with the diffusion of several kinds of institutions. Here we focus on: the expansion of
both the breadth and intensity of market exchanges (Bowles 1998; Ensminger 1992; Smith
1759/2000) and the spread of universal religions with high moralizing gods. At its most effi-
cient, market exchange requires trust, fairness, and cooperation among individuals engaged in
infrequent or anonymous interactions. The greater the shared set of motivations and expecta-
tions related to trust, fairness, and cooperation among interactants, the lower the transaction
costs, the greater the frequency of beneficial transactions, and the higher the long-term rewards.
Although reliable exchanges among strangers are now commonplace, studies of nonhuman pri-
mates and small-scale societies suggest that during most of our evolutionary history transactions
beyond the local group, and certainly beyond the ethnolinguistic unit, were fraught with danger,
mistrust, and exploitation (Fehr and Henrich 2003). Thus, “market norms” may have evolved
as part of this overall process of societal evolution to facilitate and govern mutually beneficial
exchanges in contexts where established social relationships (for example, those based on kin-
ship, reciprocity, or status) were insufficient.

At the same time, religious institutions, beliefs, and rituals may have coevolved with the
norms that support complex societies. Competition among societies may have favored the
spread of potent moralizing gods, along with the institutional and ritual machinery for instilling
faith. These emerging religious systems may have helped incentivize prosocial behavior toward
coreligionists (and the exploitation of non-coreligionists) using a range of supernaturally sup-
plied rewards and punishments (Ensminger 1997; Norenzayan and Shariff 2008; Shariff et al.
2010), as well as rituals that built group solidarity (Henrich 2009; Sosis and Alcorta 2003). Thus,
in contrast to the religions that probably dominated most of our evolutionary history, religions
such as Christianity and Islam may be unusual in providing a moralizing god with omniscience
and ample powers to reward and punish (Atran and Henrich 2010).

This process had been rolling along for thousands of years, and suddenly our team arrives
on the scene with our suite of experiments designed to tap the norms that govern impersonal
exchange. The kinds of cues that spark these norms involve money, the primary medium in
such exchanges, and a lack of relevant information about one’s relationship to the other party
(anonymity).

This approach takes seriously the idea that norm-learning could result in internalized moti-
vations both to adhere to——or fulfill——a normative expectation (endogenous preferences) and
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to think poorly of those individuals who fail to follow the norm. Consider this toy example:
Suppose a learner grows up in a place in which a certain social behavior is expected in a certain
context. Most people in our learner’s world typically adhere to the norm, and those who occa-
sionally do not suffer reputational damage or punishment. As a consequence of growing up in
this environment, our learner internalizes a motivation to adhere to the social norm. Then our
learner enters an experiment that taps the norm he has internalized. This occurs even though,
in this experimental context, the learner fully believes that no one will ever know what he did
and no reputational damage can ensue. In some sense, the learner’s prosocial behavior is related
to growing up in a society in which reputation and punishment matter, but not because he mis-
takenly believes reputation matters in the experimental context. Another learner from a society
that does not damage the reputations of those who fail to follow this particular social norm
might have no guide in the experiment, except for self-interest and uncertainty (and perhaps

empathetic altruism).

Anonymity Hypotheses Some researchers have proposed that the prosociality observed in
behavioral experiments results from purely selfish motivations or genetically evolved mecha-
nisms combined with an uncertainty about the anonymity in the experiments (Baumard, Boyer,
and Sperber 2010; Delton et al. 2010). There are at least three versions of this idea. The first
version proposes that individuals’ beliefs regarding the reality of the anonymity in our experi-
ments may have been influenced either by their experience in their daily lives or by calibrations
to the local social environment (based on “cues”) that reflect some ancestral world (and an
associated evolved module for figuring out repeated interactions).” To clarify, using our earlier
toy example, suppose a learner grows up in a society in which a certain prosocial behavior is sus-
tained through reputation. But this fully self-interested learner does not internalize motivations;
he only learns the rules and expectations of his group. He behaves prosocially only because of his
assessment of the reputational effects or punishment. Then this learner enters our experiment.
If he believes that the experiment is anonymous (that is, he perceives accurately), he will behave
in a purely selfish manner, consistent with economic models that assume pure self-interest.
However, since the experiment is a novel situation, he might bring beliefs and expectations
derived from daily life into his game decision. By applying inaccurate beliefs about the effects of
his play on his own future material payoffs, this learner ends up behaving more prosocially than
predicted by models based on narrow self-interest. A parallel toy example can be provided for
an evolved-module executor who is impervious to cultural learning.

Applying this reasoning predicts that people from societies with more actual ephemeral
interactions and real anonymity (Western societies, for example) ought to be the best able
to handle and understand the anonymity and behave purely selfishly. In these larger societies,
people actually do have lots of interactions with strangers and in contexts lacking expectations
of future interactions. If people’s experience-derived beliefs or cue-calibrated modular expecta-
tions about anonymity are in fact driving prosociality in these experiments, we would expect the
smaller-scale societies to be more prosocial in the experiments, not less (Henrich et al. 2005b).

Our findings reveal precisely the opposite pattern from that suggested by these lines of
hypothesizing. Empirically, the smaller-scale, least anonymous, and most face-to-face socie-
ties are generally less prosocial (New Guinea is the exception), while larger, more complex,
and more anonymous societies are more prosocial. That is, the societies that live more like our
ancestors in those small groups are actually less prosocial in these experiments. Results from
both phases of our project confirm that market integration is highly correlated with offers, even
in the DG and even when the local threat of punishment is statistically controlled for in the UG
and TPG. Previously, we showed that anonymity in everyday exchanges (anonymous roles like



136 Experimenting with Social Norms

“cashier”), market integration, and socictal complexity are all highly correlated (Henrich, . . .
and Gintis 2004). Moreover, if we treat CS or LNCS as a proxy for anonymity and face-to-face
interactions in our populations, then our work shows that community size is not negatively asso-
ciated with prosocial behavior, as predicted by this anonymity hypothesis. For offers, CS is never
significant. However, if MI is removed from the regression, CS always has a positive coefficient,
and it sometimes approaches significance. Overall, our findings do not support this version of
the anonymity hypothesis, and this version cannot explain the empirical patterns we do find for
MI, CS, and WR. ,

A second version of the anonymity hypothesis proposes that individuals from smaller com-
munities may have avoided punishing because they feared that their actions might be found out
and interpreted as an aggressive move against player 1. The idea is that the likelihood of being
found out increases in smaller communities, thus yielding the observed relationship between
community size and MinAO. When seen in the light of the offer data, we think this interpretation
is largely consistent with our theory.To see this, first, recall that CS was not an important predic-
tor of offers in any of the experiments. This means that somehow this anonymity concern was a
factor only on the punishment side and did not influence offer decisions. Individuals from many
smaller communities (though not all), such as in Fiji (chapter 9), entered the experiment and
gave fairly, but were rarely willing to punish. Following our theoretical approach, this probably
reflects local prosocial norms stabilized by reputational mechanisms, such as results from being
dropped from dyadic helping networks (Panchanathan and Boyd 2004), and does not involve
costly punishment. Costly punishment is, in fact, often frowned upon in these small communi-
ties because it can generate cycles of reprisals. Individuals who live in communities with norms
maintained by such reputational mechanisms ought to show both fair behavior and an unwilling-
ness to engage in costly punishment. As is the case for many norms (Henrich and Henrich 2007),
habitually performed and frequently observed behaviors are partially internalized so that actions
in daily life reflect some combination of internalized motivations (not to punish, in this case) and
beliefs about, for example, the consequences of punishing. Thus, in our view, the unwillingness
to punish in our experiments reflects the rules of daily life and arises from some combination of
beliefs and motivations imported into the experiment from routine practices and interactions.?*

Relevant to assessing this anonymity hypothesis, we performed these experiments among
university students in the United States, as mentioned earlier (chapter 9). In an effort to approx-
imate the small communities from which we drew our subjects, we randomly selected students
from the same small freshman dormitory. If the size of the pool from which players are drawn
influences their assessment of future potential anonymity and thereby causes them to punish
less, then these students should have punished less than students in typical experiments, and
potentially a lot less, since the pool sizes varied from one freshman dormitory to the entire uni-
versity. Although a carefully controlled comparison is not possible, the results for punishment
among these student subjects do not appear different from those observed in student samples
drawn from larger, more anonymous populations. This finding suggests that merely manipulating
the size of the pool of frequently interacting potential subjects is not driving the impact of the
community size variable.

A third version of the anonymity hypothesis is that prosocial behavior in our experiments
results from efforts to manage one’s reputation with the experimenter (Levitt and List 2007).
Inspiration for this effect comes from work using the dictator game involving experimenter-blind
treatments (Cherry, Frykblom, and Shogren 2002; Hoffman et al. 1994; List and Cherry 2008)
and work manipulating anonymity cues (Haley and Fessler 2005). Most experiments are single-
blind, meaning that a player’s behavior will never be known by the other players (and everyone
is told this). In double-blind experiments, neither the other players nor the experimenters can
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figure out what a specific player did. Among students, protocols that make the double-blind trans-
parent (giving maximum confidence in anonymity vis-a-vis the experimenter) cause dictator
game offers to decline. The approach could explain our variation if different populations varied in
how much they wanted to impress the experimenter, and in a manner that happened to strongly
correlate with MI, WR, and CS.

To put such experiments in a broader context, it is important to recognize two things.
First, most of these effects have been limited to students in dictator games. Both students (Henrich,
Heine, and Norenzayan 2010) and DGs are notorious for being relatively easy to manipulate
using framing effects (Fehr and Schneider 2010). Second, a norm-learning approach offers a
ready interpretation to these findings. Some student players find that the DG is ambiguous
in terms of which norms apply, since it lacks the strategic conflict of other games. This ambi-
guity causes them to seize on otherwise minor framing effects to figure out which norms to
apply to the game. The double-blind procedures provide strong cues—the game equivalent
of neon signs—proclaiming: “No one is looking, and the experimenter wants you to behave
self-interestedly; don’t feel guilty about it.” Psychologists call this well-known phenomenon an
“experimenter demand effect.” Attempting to remove concerns about the impacts of experi-
menter knowledge may actually dramatically raise experimenter demand effects by signaling to
the subject how he or she is “supposed” to behave (cuing the subject as to what the norms are).**

Our project sought to address these concerns by running double-blind experiments among
nonstudent subjects in four populations. Among the Orma and Samburu, we found no mea-
surable impact of the double-blind treatment (chapter 5). Moreover, in the United States the
standard finding using the DG with students, which reveals a large drop in mean offers, does
not readily extend to nonstudent populations. Among U.S. nonstudent adults, we found a sub-
stantially diminished effect in the double-blind treatment compared to typical student findings.
Among the Sanquianga in Colombia (chapter 16), we did find a strong impact in a quasi-double-
blind treatment. Across our four comparative experiments, the two with no detectable effects
for the double-blind treatments were conducted by non-coethnics of the participants. The U.S.
experiment and the Sanquianga experiment were done, not by locals, but by conationals. This
may suggest that people do not care what out-group others think of them. If that is the case, it
reinforces our results, since, with a couple of exceptions, our experiments were administered
by out-group non-coethnics. This could also suggest that the large effects of double-blind proce-
dures are an artifact of relying on Western student subjects with Western experimenters whose
approval they seek.

Our previous work has also addressed the issue of experimenter anonymity by reasoning
that if the variation we observe among populations results from different subject populations
caring to differing degrees about what the experimenter might think, or believing different
things about what the experimenter might do with the information, or possessing different
beliefs about what the experimenter might want, we can control for this by including the num-
ber of months each experimenter had spent in the community prior to doing the experiments
in our regression analyses on offers. The coefficient on this predictor was close to zero, and
nonsignificant. Its inclusion had no influence on our findings (Henrich, . . . and Gintis 2004).

Finally, this anonymity hypothesis suffers because it cannot explain the strong relationship
we find for MI, WR, and CS in our data.

Genetic Differences Across Populations Another hypothesis is that some of the variation in
game play that we observe across populations arises from genetic differences across populations.
This idea receives some support from recent work showing how cultural evolution can shape—
and indeed, has shaped—evolutionary processes to yield patterns of genetic variation in humans
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(Laland, Odling-Smee, and Myles 2010; Richerson, Boyd, and Henrich 2010). Moreover, recent
work combining tools from behavioral genetics with those of experimental economics has sug-
gested that variation in behavioral game measures is partially explained by genetic variation.
Using ultimatum game MinAOs, researchers have estimated a heritability of 0.42 and found
no influence of common family environment among a large sample of Swedish twins (Wallace
et al. 2007). Similar results obtain for the trust game, which measures trust and trustworthi-
ness in anonymous interactions (Cesarini et al. 2008). Finally, within one population, there
is work showing that high DG offers are associated with the longer microsatellite repeats for
the arginine vasopressin 1a receptor (Knafo et al. 2008), a gene associated with bonding and
affiliation in other species.

We think this evidence strongly indicates that some of the variation in game behavior within
Western populations probably results from individual genetic differences, especially given the heri-
tability of so many other aspects of behavior and personality. However, we emphasize the pitfalls
of logically extending within-group findings on heritability to understanding differences between
populations, thereby committing the ecological fallacy. To understand this, let us start with variation
in height. Within modern, industrialized, especially Western populations, height is highly geneti-
cally heritable. Does this mean that variation in height among populations is likely to be the result
of genetic differences among populations? No. Height is greatly influenced by a variety of factors
(childhood nutrition and disease, in particular), most of which are relatively constant in Western
populations, at least in the middle and upper classes. This relative uniformity within the West maxi-
mizes the role of genetic variation in determining total phenotypic differences, because it reduces
the potential role of environmental variation. This can be seen in the rapid decrease in, or disappear-
ance of, height difference in immigrant populations (compared to the average of the new host popu-
lation), as well as in the much lower estimates of heritability in places like China and Africa. Itis quite
possible that while most of the variation in human height within Western populations is genetic,
much of the variation among other populations in average height is environmental. Similarly, 1Q
is highly heritable among middle- and upper-class Americans, but not heritable much at all among
those from the lowest socioeconomic strata in the United States (Nisbett 2009; Turkheimer et al.
2003). This is probably because middle- and upper-class Americans have squeezed out nearly all
the social, cultural, and environmental factors that influence IQ, leaving only the genetic variation.
Where these factors have not been squeezed out, genes are relatively unimportant.

The variation we observe within genetically well-mixed ethnolinguistic populations speaks
against any simple story about genetic variation in our experimental findings. With the Orma
(Ensminger 2004) and Tsimane' (Gurven 2004), we found variation at the level of communities,
with different communities revealing quite different behavior in our experiments. (We interpret
this as meaning different norms have become locally stable.) In the case of the Orma, these pat-
terns are consistent with historically recent differences in degrees of market integration that
accompany sedentarization; more subsistence-oriented nomadic herders were less fair-minded
than nearby settled, market-dependent Orma. We also found differences among Quichua and
Achuar inhabitants of the same cormmmunity in Ecuador (Patton 2004), and between Mongolian
and Kazakh participants in Mongolia (Gil-White 2004). This kind of group-level variation is
quite unlikely to be accounted for by genetic variation.

Norms, like nutrition in the case of height, are often more uniform within populations,
but vary dramatically between populations. Thus, we also suspect that the heritability estimates
for behavioral games, like IQ and height, will vary greatly among populations depending on the
nature and strength of the local norms—a norm-heritability interaction.

It is also important to recognize that single-gene correlation studies done in a single popu-
lation have not stood up robustly in replications in other populations. For example, H. S. Kim
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and colleagues (2010) found that a particular serotonin receptor polymorphism (5-HTR1A) was
associated with increased attention to focal objects among Americans, but that the same allele
was associated with decreased attention to focal objects among Koreans—same gene, different
effects in different populations. The potential for complex gene-environment interactions makes
single-gene correlations from a single population necessarily preliminary.

Genetic differences between populations or groups would most likely account for the
behavioral patterns we observe if they arose in response to stable differences in the culturally
evolved social norms and institutions (formal and informal) found in different societies. Norms
and institutions, in creating stable regularities in the local social environment, can theoretically
produce conditions for natural selection to act on genes that make individuals better adapted to
those particular norms and institutions (Henrich and Boyd 2001; Laland et al. 2010; McElreath,
Boyd, and Richerson 2003; Richerson et al. 2010). This is an intriguing and provocative pos-
sibility, but there is no evidence at this point supporting a suspicion that such a culture-gene
coevolutionary process has occurred.

What Do Experiments Measure and Do They Tell Us Anything
About the Real World?

A variety of researchers have criticized the use of laboratory game experiments, arguing that the
lack of real-world context makes them difficult to interpret and that results from these experi-
ments are not associated with any real-world outcomes (Baumard and Sperber 2010; Levitt
and List 2007; Rai and Fiske 2010).?* We think that both of these important concerns can be
addressed within the context of our theoretical approach, which explicitly theorizes about what
the games measure, based on their salient contextual cues of cash and anonymity (“framing”),
and how these link to real-world outcomes and measures.

Experimentalists in psychology have long recognized the importance of framing (contex-
tual cues), though they have frequently lacked any general theory for explaining it. Sometimes
experimentalists have attempted to sidestep this issue by maintaining that their experimental
games are “frame-free,” with the results measuring some dispositional social preferences. As
chapter 2 makes clear, our approach to norms proposes that people acquire norms by making
inferences about others’ behavior in social contexts, Research among children shows that infer-
ences from observed interactions result in quite context-specific behavioral tendencies, not
dispositions. Children infer the rules of the game and quite energetically apply them to deviants
(Rakoczy, Warneken, and Tomasello 2008; Rakoczy et al. 2010). But they do not apply them to
different situations. For example, children can acquire altruistic preferences via imitation, but
they do not readily extend that altruism to novel contexts (summarized in Henrich and Henrich
2007, ch. 2). Similarly, adults who would agree with admonitions against stealing or lying will
also admit that stealing and lying are okay in some circumstances. In light of this, we interpret
our experiments as context-specific measures of the presence of norms and motivations about
how to treat someone for whom one has little information, in transactions involving cash. Based
on our theory about what kind of norms the experiments tap, we arrived at our predictions
about market integration, religion, and community size. We are exploiting the frame inherent
In most economic games in testing our theory.

As mentioned, critics of the use of behavioral games have argued that many studies fail to
show a relationship between game play and real-world behavior (Baumard and Sperber 2010;
Levitt and List 2007; Rai and Fiske 2010). The problem with much of this criticism is that no
theory is brought to bear to specify the real-world phenomena with which game play should be
correlated. For example, Tage Rai and Alan Fiske (2010) note that behavior in Michael Gurven
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and Jeffrey Winking’s (2008) experiments, for example, is not correlated with beer-making or
well-digging among the Tsimane'. Why should it be? Our theoretical approach to social norms
predicts that, if game play does tap norms evolved for interacting with strangers or anonymous
others, then these games ought to be associated with things like market integration, social scale
(community size), economic success, and other features related to the operation of large-scale
societies—features that capture those elements of impersonal interactions not governed by
personal relationships. We show that, looking across diverse populations, market integration
is indeed highly correlated with experimental measures of prosocial behavior in bargaining
games. Similarly, antisocial punishment is inversely correlated with gross domestic product and
predicted by national measures of the strength of the rule of law and measures of norms of civic
cooperation (Herrmann et al. 2008). Within populations, trust game measures of trustworthi-
ness predict repaying loans in a microfinance program in Peru (Karlan 2005), and they predict
alumni donations (Baran, Sapienza, and Zingales 2010). Dictator game offers are correlated
with both donations to Hurricane Katrina victims (Kam, Cranmer, and Fowler, n.d.) and politi-
cal participation (Fowler and Kam 2007). Also using the DG, Abigail Barr and Andrew Zeitlin
(2010) show that Ugandan teachers’ time allocations to teaching are negatively correlated with
their DG money allocations to parents of pupils at their schools. They go on to show that, using
the same theoretical model as a guide, the correlation can be improved by taking into account
differences in reference points, including social norms, and norm enforcement across schools
and teachers. Overall, once properly theorized, economic games have been shown to correlate
highly with several predictable and important real-world phenomena.

CONCLUSIONS: IMPLICATION FOR UNDERSTANDING
THE OPERATION OF INSTITUTIONS

Our results show that prosocial behavior in situations involving cash and anonymity varies system-
atically across societies in patterns consistent with the emergence of social norms for governing
social interaction among those not engaged in longer-term kin- or reciprocity-based relationships.
These patterns of prosocial behavior, when combined with (1) findings showing that prosocial
behavior (for example, costly punishment) activates neuronal reward systems, (2) developmental
evidence showing the rather late emergence of this kind of behavior, and (3) research demonstrat-
ing the effectiveness of observational learning in transmitting both prosocial behavior and norms
more generally, are consistent with the hypothesis that specialized norms have culturally evolved
over thousands of years to facilitate successful interaction and exchange with individuals who
would otherwise be outside of a reliable long-term social relationship. Growing up in a world
with such norms, and the institutions and religious systems that buttress and bolster these norms,
favors the internalization of context-specific prosocial motivations that facilitate exchange (with
low transaction cost) and cooperation in large, relatively harmonious groups.

NOTES

1. Whether we have added ten or cleven new populations in phase 2 depends on whether one counts rural Missouri
as a new population or as a replication of the U.S. control experiment we did among graduate students in Los
Angeles during phase 1 (Henrich and Smith 2004).

2. Inphase 1, our sample from Lamalera (Indonesia) posted a mean UG offer of 57 percent (Alvard 2004). Subscquent
work using our protocol found a high mean UG offer of 61 percent among the Sukuma in Tanzania (Paciotti and
Hadley 2003).

3. To make this calculation we dropped players who made more than one switch between rejecting and accepting
offers that ranged from 0 percent to 50 percent—a complex pattern indicating that one number cannot capture an

2

e e e e s e e e s e e e

s S

10.

Major Empirical Results 141

individual’s preferences. For example, if a player rejected 0 and 10 percent, accepted 20 percent, and then rejected
from 30 to 50 percent, the MinAO could be set at 20 percent. However, this is not very informative, since this
person rejects not only offers below 20 percent but also offers between 30 and 50 percent. Empirically, few players
were dropped because of this restriction. We were able to calculate MinAOs for 96 percent of responders. Of the
cighteen individuals for whom we could not calculate an MinAO, five were Hadza, two were Yasawans, three were
Dolgan or Nganasan, and eight were Sursurunga.

Mean offers in the UG around 25 percent have also been found among the Machiguenga (Henrich 2000) and
Quichua (Patton 2004), while the Pimbwe revealed a mean offer of 15 percent (Paciotti and Hadley 2003).
Benedikt Herrmann, Christian Théni, and Simon Gachter (2008) deployed a public goods game with punishment
across a diverse swath of industrialized societies (including Russia) and found “antisocial punishment” (a willing-
ness to punish the overly cooperative) in many of the non-Western populations, but found little among Western
undergraduates. Antisocial punishment in public goods games may be related to hyper-fair punishment in the UG.
The best-fit estimates of 7 in student populations using risky decisionmaking experiments is 0.81 (Tversky and
Kahneman 1992). More details on this approach can be found in McElrcath and Camerer (2004).

Theoretically, the highest possible IMO in the TPG is only 20 percent. It is possible for offers of 30 percent to have
exactly the same expected income and utility as offers of zero, but if even onc person fails to punish at zero, or
mistakenly punishes at 30 percent, offers of zero still maximize income and utility.

In small-scale societics, kinship systems have culturally evolved to provide an organizing framework within which
all in-group social relationships are regulated by norms that appear to extend and exploit our evolved psychologies
for kin and reciprocity altruism—see Henrich and Henrich (2007) and Alvard (2003, 2009). Sometimes through
claborate rituals, these systems frequently include ways to bring in those outside the kinship system—creating
fictive kinship relations that bring prepackaged, established norms to bear on social relationships (Ensminger
2001). Often, interactions outside the systems are hostile and based on narrow self-interest and suspicion. With
the possibility of larger-scale complex socictics, we argue that norms regulating exchange beyond such kin- and
reciprocity-based systems emerged and spread (see chapter 2 for our discussion of the mechanisms of that spread).
Injecting money into social interactions has distinct effects, at least among North Americans (Vohs, Mead, and
Goode 2006, 2008). Giving someone money in exchange for something often signals a desire to avoid engaging
in a longer-term nonmarket relationship (Heyman and Ariely 2004). Paying a date with cash, for example, after a
satisfying evening suggests a different kind of interaction than providing exactly the same cash value in food, wine,
and entertainment.

Technically, we predict more offers closer to fifty-fifty. However, since there were generally few offers greater than
50 percent, we used offers as the dependent variablc instead of more complex formulations, such as the absolute
value of 50 percent minus the offer (measured as a percentage of the stake). This formulation has its own problems,
since the motivations favoring offers of 60 percent are probably not the same as those favoring offers of 40 percent,
and we need not expect predictor variables to have the same symmetric effect on each side of 50 percent.

Note that for analyses using community size we drop the Accra sample. For those using wealth we had to drop
both the Accra sample and the Dolgan/Nganasan sample owing to a lack of wealth data for these groups. For the
same reason, the Gusii are dropped from analyses involving household size. Unless these variables are significant
predictors in our baseline models, we then remove these predictor variables from our baseline analyses to show
what happens when these samples arc included (see chapter 3).

Versions of the supplementary analyses discussed here can be found in Henrich et al. (2010). However, since
publishing that paper, we have discovered that there was a problem with the household size data for the Gusii
(Chapter 12, this volume, available at: http:/ /www.russellsage.org/Ensminger_Chapter12.pdf). This means that
all the analyses discussed here deviate slightly from those found in Henrich et al. (2010) because the Gusii are now
dropped from regressions using household sizc as a control variable. None of the substantive conclusions change.
Model 2 assurnes only that our sites are statistically independent. We include this to address the concern that our
participants might not represent fully statistically independent observations, since many participants were sampled
from the same communities and populations. If true, this would mean that standard errors calculated assuming indi-
viduals are independently observed would be wrong, Although we think that this argument may misunderstand what
statistical independence implics or requires, as our participants were alone in making their experimental decisions,
we have taken this concern seriously and scck to address it in the analyses of each of our five game measures later in
the chapter. We provide model 2 as a check on our baseline model (model 1), but we have not used clustered robust

standard errors (clustering on site) in all our regressions because that would be excessively conservative.
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Owing to findings in Bahry and Wilson (2006), we also ran models to look for any nonlinear effects of age, using
age-squared, and found none.

Comparing UG and DG offers across all populations at the individual level, the Mann-Whitney nonparametric test
obtains a p-value of 0.11.Thus, while not significant at conventional levels, it is probably the case that UG offers are
higher than DG offers. When we run this test on each population, only the Sursurunga and Gusii show a significant
difference at conventional levels. (The Maragoli reveal a p-value of 0.056.)

A person’s DG offer may have set a reference point for the UG, given the temporal proximity of play in the two
games. The effect of world religion could have been brought into the UG via the DG, though note that the coef-
ficient on WR in the UG is generally larger than in the DG.

Itis worth noting that all of the important results highlighted here can also be found using linear regression analyses
that assume MinAQO is a continuous, normally distributed variable.

If LNCS is dropped from the specification, the direction and effect of MI switches to positive while remaining
significant. In fact, without LNCS in the model, the effect of MI changes direction and is significant across all of
these specifications. MI and LNCS are correlated 0.6.The converse is not true: if LNCS is kept in the specification
but Ml is dropped, the effect of LNCS remains large (odds ratio about 2) and highly significant.
Methodologically, if we had used the standard method of cliciting minimum acceptable offers directly from
responders in the ultimatum game, rather than our method of eliciting the full vector of decisions across all pos-
sible offers, we would not have observed the phenomenon of hyper-fair rejections. The standard strategy method
design presupposes something about human preferences that turns out not to be very accurate for six of our four-
teen populations. This is important because experimental designers sometimes use their own locale-dependent
intuitions about what a sensible response is when they construct an cxperiment. In doing this, they can obscure
variability.

Our theoretical approach to understanding religion proposes that religions that integrate beliefs in powerful
moralizing gods who arc willing to incentivize proper behavior with commitment-inducing rituals can help
strengthen the acquisition and maintcnance of prosocial norms among the faithful. What is theoretically relevant
is not whether a system of religious belief is a world religion or is monotheistic, but instead whether it possesses
varying degrees of these elements (Atran and Henrich 2010).

Neither beliefs nor motivations, in the technical sense meant here, should be confused with verbal expressions.
The stuff people say may or may not reflect what they believe or want, and the part of the brain connected to the
mouth may not cven be awarc of what a person believes or is motivated to do. So it is possible that people would
be unable to express their belicfs and motivations to you, even if they wanted to. -

This approach is called the big mistake, or mismatch, hypothesis. It proposes that humans do not have culturally evolved
social norms, or at least that such norms do not explain game play. Instead, social behavior is governed (entirely)
by a set of evolved psychological mechanisms that arose from the selective forces created by the action of repu-
tation and reciprocity in small groups that have characterized much of human history (Burnham and Johnson
2005; Dawkins 2006; Hagen and Hammerstein 2006). An individual (not a learner, but a “module activator”)
enters the experiment and faces a social dilemima. He fails to fully interpret the anonymity of the situation—and
thus the within-group fitness-maximizing behavior—because his social psychology misfires in this novel environ-
ment. There are two subvariants of this hypothesis that diverge at this point. This misfiring either activates other-
regarding social motivations that propel prosocial behavior in small groups (like reciprocal dyads) or produces
faulty beliefs about the anonymity of the experimental situation such that self-interest alone motivates prosocial
behavior. Interestingly, proponents of this hypothesis often extend the logic to explain all larger-scale cooperation
in modern societies—making the kind of larger cooperation we observe in the world today an out-of-equilibrium
evolutionary “mistake” resulting from our long history in smaller-scale societies. Although this argument has super-
ficial plausibility for some evolutionary researchers, it gencrally fails both theoretical and empirical tests (Cimino
and Delton 2010; Chudek, Zhao, and Henrich 2013; Fehr and Henrich 2003; Henrich and Henrich 2007).

The fear that might deter a potential punisher from inflicting costs in the experiment can arise only if a certain
community would judge this action as aggressive (and inappropriate). This depends entirely on local rules about
appropriateness. For cxample, in some communities it is perfectly fine—encouraged even—to punch somconc as
hard as you can in the face, as long as you arc in a boxing ring, In this light, one can just as easily run the anonymity
hypothesis the other way. If individuals do not believe the anonymity, or believe it less in smaller communities,
they should take the opportunity to demonstrate their commitment to fairness, their toughness, or their facility
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with “hard bargaining” to their fellow community members by dishing out larger punishments. Community size
should negatively predict MinAOs. In short, this anonymity hypothesis depends on local norms that influence how
“punishing” is understood and judged. Thus, it falls broadly within our explanatory framework based on norms.

24.  Unconsciously priming Christians with “God” before playing a double-blind DG increases fairness. God is appar-
ently way more important than the experimenter, and there is no experimental treatment that blinds him /her /it
(Shariff and Norenzayan 2007).

25.  Levittand List (2007) also argue that experiments suffer from a lack of attention to self-selection of the individuals
into experiments and to the nature and extent to which onc’s actions are scrutinized by the experimenter. The
first concern does not apply to us, since we used random samples of adults from our communities with little attri-
tion. The second has been dealt with in our description of our use of double-blind experiments and our efforts to

control for the experimenters’ field experience.
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