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Abstract

Friendship is a core aspect of human social life. Friends form long-term, cooperative relationships, and provide material and emotional
support for one another. Previous research in social psychology suggests that people prefer balanced relationships over unbalanced
relationship with friends, but at the same time, friendship is defined by an absence of direct reciprocity and careful tracking of favors given
and received. The goal of this study was to distinguish between differences in tracking and tolerance of imbalances among friends and
strangers. We conducted parallel behavioral economic experiments in three different urban cultural settings, USA, Japan and China, in an
effort to expand our understanding of the dynamics of human friendship. Across all sites, we found that subjects monitored their friends less
carefully than they monitored strangers, were more generous to friends than to strangers and that friends were more tolerant of imbalances in
payoffs than strangers were. Although there were differences in the extent of tracking among friends and strangers, tracking did occur among
friends. Our study extends the understanding on the dynamics of human friendship and emphasizes the need for further investigation on how
friends balance vigilance and tolerance in real-life interactions.
© 2012 Elsevier Inc. All rights reserved.
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1. Introduction

Friendship is a core aspect of human social life
(Hruschka, 2010). Friends form long-term, cooperative
relationships, and provide material and emotional support
for one another. Friends incur costs when they provide
benefits to their partners (Silk, 2003), so we might expect
friendships among nonrelatives to be sensitive to the
dynamics of contingent reciprocity (Axelrod & Hamilton,
1981; Trivers, 1971). If individuals interact repeatedly, they
are expected to monitor the behavior of their partners and
terminate cooperative relationships with partners who do not
cooperate at threshold levels. A variety of strategies may be
evolutionarily stable, but all require some level of monitor-
ing of the partner's behavior (Bendor, Kramer & Stout,
1991; Hruschka & Henrich, 2006; McNamara et al., 2009).
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Predictions derived from the logic of contingent reci-
procity seem to contradict to evidence drawn from empirical
studies of the dynamics of interactions among friends. Re-
sults of a series of studies conducted by social psychologists
suggest that people avoid tracking help provided to and
received from friends, and feel betrayed if friends reciprocate
immediately and directly (Mills & Clark, 1994). In two
vignette studies, subjects were asked to judge the relation-
ship of individuals who were involved in the exchange of
favors. Researchers varied whether the favor was returned
immediately or delayed, and whether the favor was repaid in
kind or in another form. Subjects were more likely to char-
acterize the two individuals as friends if they exchanged
benefits of different types or if the favor was not reciprocated
immediately (Clark, 1981; Shackelford & Buss, 1996). Clark
and Mills (1979) also conducted a series of joint-task ex-
periments to compare the dynamics of long-term friendly
relationships and short-term exchanges among strangers. For
example, in one experiment, one subject was asked to do part
of the task with a colored-ink pen; later, a second subject
was asked to complete the task. The second subject was
presented with a choice of pens and could choose the same
color as the first subject or a different color. Pairs of friends
were more likely to choose the same color pen than pairs
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of strangers, which suggests that subjects are more likely
to obscure their contributions to joint tasks when paired
with friends than with strangers (Clark, 1984). Based on
this body of experimental work, Clark and Mills (1979) and
Mills and Clark (1994) characterized friendship as a kind of
communal relationship, in which help is based on the
friend's current needs, not help previously received from
the friend or help expected in the future. These data are
generally consistent with ethnographic accounts from sev-
eral cultures, which also indicate that people do not moni-
tor the flow of exchanges with their friends precisely (Hong
Kong: Huang, 2006; Japan: Rupp, 2003; Papua New
Guinea: Schieffelin, 1976).

Although people do not seem to monitor friends' contri-
butions carefully, they do not seem to be entirely indiffer-
ent to the contributions of their partners. People are reported
to be aware of how balanced their friendships are and
generally prefer well-balanced relationships over asymmet-
ric relationships (O'Connor, 1992; Shackelford & Buss,
1996; Walker, 1995). The inconsistency between these
findings raises the possibility that previous work has
confounded the lack of tracking of each party's contribu-
tions and tolerance of imbalances. It is possible that people
keep track of benefits given and received but are more
tolerant of short-term imbalances in exchanges with friends
than with strangers. If the cost of being the victim of tem-
porary defection is less than the cost of terminating a
friendship, individuals should tolerate such defection
from friends (Hruschka & Henrich, 2006). This may make
friends seem to be insensitive to the pattern of their
recent transactions.

The goal of this study was to distinguish between dif-
ferences in tracking and tolerance of imbalances among
friends and strangers. Pairs of subjects participated in an
“exchange interaction”, in which material benefits were
exchanged. One subject in each pair had the opportunity to
track the behavior of their partner, and if they tracked
correctly they were able to accept or reject their partner's
proposed distribution of rewards. The protocol is a
modified form of the Ultimatum Game (Sigmund, Hauert
& Nowak, 2001) and follows the general conventions of
experiments in behavioral economics. Thus, subjects were
fully informed of the material costs and benefits of each
decision that they made. In addition, subjects played for
monetary stakes, which provides a clear signal of their
intentions. Direct information about tracking behavior was
elicited, so that tracking efforts were revealed through payoff
outcomes instead of through self-reported results. Although
ethnographic accounts provide a general description of the
nature of friendship in various cultures (e.g., Adams & Plaut,
2003; Joy, 2001; Rupp, 2003), all of the experimental
studies of tracking behavior have been conducted in Western
cultures. In an effort to expand our understanding of
people's tracking behavior, we conducted parallel experi-
ments in three different urban cultural settings: USA, Japan
and China.
2. Method

2.1. Experiment design

A pair of same-sexed subjects (either friends or strangers)
participated in the experiment together (Fig. 1). They had
different tasks, but the same time limit (5 min). During this
period of time, one participant made a series of decisions
about how to allocate rewards with her partner. The rewards
came in form of tokens, which were transformed into real
currency at the end of the experiment (1 token equals to
0.10 USD in the USA, 0.10 CNY in China and 10 YEN in
Japan). In accord with the terminology used in standard
ultimatum games, we call this subject the proposer, and the
other partner, the responder. For each decision, the proposer
was provided with an endowment of 4 tokens and had two
allocation options: to keep all 4 tokens for herself, or to keep
2 tokens for herself and to transfer 2 tokens to her partner.
Every time that the proposer made an allocation decision, a
beep was produced and could be heard by both participants.
The beep signified that a decision had been made, but did
not indicate how tokens were allocated. Thus, if the
responder kept track of the number of beeps (N), she could
determine how many allocation decisions the proposer had
made in total, and the number of tokens that were available
for distribution (4N). The total number and interval between
allocation decisions were randomized by the computer and
were pretested to scale the payoff of each participant within
the minimum and the maximum payment limits (min=13,
max=28, mean=23.26±0.49).

While the proposer was engaged in the allocation task, the
responder was assigned to an arithmetic task. If the
responder solved an arithmetic problem correctly, the
responder and the proposer each received one token.
Responders were provided with blank scratch paper and
were told that they could use the paper for their arithmetic
calculations. However, responders could also keep track of
and mark down the number of beeps on the scratch paper.
When the arithmetic task was completed, the responder was
asked to estimate the number of beeps. Answers within ±1
range of the actual number of beeps were categorized as
“correct”. If the responder did not provide the correct answer
to this question, he was awarded the tokens that the proposer
had allocated to him. If the responder answered correctly, he
was informed about the number of sharing decisions (N) the
proposer had made. Based on this information, the responder
could choose to take the proposed offer or to take half of
the endowment. If the responder chose to take half of the
endowments, both subjects split all the endowments pro-
vided to the proposer evenly.

The design of this study differs from the standard ulti-
matum game in several ways: (1) the proposer made a series
of allocation decisions, but had only two allocation options
per decision (4/0 or 2/2); (2) the responder only had the
opportunity to take the proposed offer or half of the en-
dowments if she knew the number of beeps that had sounded;
(3) if the responder chose to take half of the endowments, both



Fig. 1. Decision-making procedure for the proposer and the responder. n, the number of 2/2 decisions the proposer has made; N, the total number of allocation
decisions the proposer has made in 5 min (equals to the total beep numbers).
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players split the sum of the endowments offered to the pro-
poser, and the endowments were not returned to the experi-
menter; and (4) players were not anonymous.

2.2. Experiment procedure

The experiment was conducted at three sites: Peking
University (PKU) in Beijing, China; University of California,
Los Angeles (UCLA), Los Angeles, CA, USA; and Hokkaido
University in Hokkaido, Japan. All participants were under-
graduate college students, between the ages of 18 and 25
years. Twenty-nine pairs of participants in each condition
were tested at Peking University, 25 pairs of participants in
each condition at UCLA and 27 pairs of participants in each
condition from Hokkaido University participated in the ex-
periment (Table 1). The stranger pairs at UCLAwere recruited
through the California Social Science Experimental Labora-
tory (CASSEL) subject pool. All Hokkaido participants
were recruited from a campus-wide subject pool. Other
Table 1
General description of participants from PKU, UCLA and Hokkaido University

Relationship
type

Gender Age

Female Male Mean (±S.E.

PKU Friend (n=29) 14 15 20.51 (±0.28
Stranger (n=29) 16 13 19.79 (±0.29

UCLA Friend (n=25) 18 7 19.75 (±0.26
Stranger (n=25) 14 11 20.00 (±0.25

Hokkaido Friend (n=27) 14 13 19.79 (±0.16
Stranger (n=27) 13 14 19.32 (±0.10

a Relationship strength was based on self-report and ranged from 1 (strangers) t
we averaged their relationship strength scores.
participants were recruited through posting flyers in class-
rooms or on a campus website. In both friend and stranger
conditions, subjects paired in the experiment were same-sex,
nonromantic partners.

Subjects were seated in front of different computer
monitors. A barrier separated the two subjects so that they
could not see each other or the adjacent monitor. They were
instructed not to look around and not to talk after the ex-
perimental session started. After they took their seats, the
experimenter first took the consent form and then provided
instructions for the experiment. Subjects were informed of
all elements of the experimental procedure. The subjects
were also told that they would take the role of either the
proposer or the responder, and would not exchange roles.
After they had heard the instructions, they flipped a coin to
randomly decide their role in the experimental session. To
make sure that the subjects understood clearly the procedure
and the payoff outcomes, the experimenter made up hypoth-
etical values for experimental variables and asked subjects
Relationship strengtha Sibling number Birth order

) Mean (±S.E.) Mean (±S.E.) Mean (±S.E.)

) 5.27 (±0.11) 0.00 (±0.00) 1.00 (±0.00)
) 1.00 (±0.00) 0.00 (±0.00) 1.00 (±0.00)
) 5.68 (±0.14) 1.32 (±0.25) 1.56 (±0.14)
) 1.00 (±0.00) 1.08 (±0.15) 1.48 (±0.12)
) 5.35 (±0.10) 2.37 (±0.16) 1.67 (±0.17)
) 1.00 (±0.00) 2.25 (±0.16) 1.59 (±0.14)

o 6 (closest or best friends). If scores for subjects within a friend pair differed,



Responder’s Behavior 
No Track Track 

Fair H, H H, H-C Proposer’s Offer 
Unfair H+S, H-S H, H-C 

Fig. 2. Payoff matrix. The proposer's payoff is given first, then the responder's payoff is given. ‘Fair’ offer means that the proposer always chose the 2/2 option in
allocation. Otherwise, we labeled the offer as ‘Unfair’.

able 2
racking, sharing and acceptance decision of subjects at PKU, UCLA and
okkaido University (at each site, there are equal numbers of friend and
tranger pairs)

Tracking Sharing Acceptance

Correct Proportion
of correct
(%)

Mean
(±S.E.)

Accept Proportion
of accept
(%)

KU
(N=58)

Friend 15 52 0.74 (±0.05) 12 80
Stranger 24 83 0.62 (±0.05) 5 21

CLA
(N=50)

Friend 16 64 0.87 (±0.04) 14 88
Stranger 19 76 0.57 (±0.08) 7 37

okkaido
(N=54)

Friend 20 74 0.81 (±0.04) 18 90
Stranger 20 74 0.68 (±0.05) 5 25
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to calculate the payoff outcome in different situations. The
experimenter did not proceed until both subjects gave the
correct answers and demonstrated that they had a clear
understanding of the experimental procedures. In addition,
there was a 30-s practice session before the test session began
to let subjects get familiar with operating the computer.

After the test session, subjects were asked to fill out a
short follow-up questionnaire (see Appendix A). The pay-
ments for each subject came from two sources: the subject
received a show-up payment of 5.00 USD in the US, 10
CNY in China and 460 YEN in Japan (1 USD≈6.8 CNY≈92
YEN); the maximum amount of extra rewards each subject
could receive from participation was 10 USD in the US,
5 CNY in China and 920 YEN in Japan. The payment was
provided for each participant in a sealed envelope to main-
tain confidentiality before they left the laboratory room. The
experiment took about 45 min in total.

2.3. Data collection and predictions

In both friend and stranger conditions, the experiment
produced three important pieces of data: the responder's
estimation of the number of beeps; the number of tokens that
were transferred by the proposer to the responder; and the
responder's decision to take the proposed offer or half of the
endowment if she tracked correctly.

We outline the strategies and payoffs for each participant
(Fig. 2). The proposers' payoff depends on the behavior of
the responder. If the responder does not track the number
of beeps accurately, then a fair offer would generate a pay-
off H (half) for both the proposer and the responder; an
unfair offer would generate a surplus, S, for the proposer
(H+S) and a corresponding deficit for the responder (H−S). If
responders track and do not accept unfair offers, then pro-
posers obtain H. Thus, rational payoff maximizing proposers
are always expected make unfair offers. If proposers always
make unfair offers, then responders' behavior will depend
on the cost of tracking, C. As long as CbS, responders will
profit from tracking. Thus, if both parties want to maximize
their own payoffs, proposers will always make unfair offers
and responders will keep track of the number of beeps.

If responders have some reason to believe that proposers
will make fair offers, then they can avoid the costs of track-
ing, and this would be advantageous because HNH−CNH−S.
Thus, responders' expectations about proposers' likelihood
of making an unfair offer, U, should influence their tracking
behavior. If responders believe that proposers are attempting
to maximize their own payoffs, then U=1, and the payoffs in
Fig. 2 apply. If U is 0, then responders should never track
because HNH−C. For values of U between 0 and 1, the
condition for not tracking is U(H−S)+(1−U)HNH−C or
CNUS. Responders are not expected to track if CNUS.

We also recorded the number of arithmetic problems the
responder solved correctly. Information about subject's
age, gender, sibling number, birth order and relationship
strength was obtained from follow-up questionnaires. Rela-
tionship strength was based on self-report and ranged from
1 (strangers) to 6 (closest or best friends). If scores for
subjects within a friend pair differed, we averaged their
relationship strength scores.

2.4. Statistical analysis

The responder's answer within ±1 range of the actual
number of beeps was coded as “correct”; otherwise, as “in-
correct” (subjects were informed of this criterion before the
experiment began). Because not all proposers made the same
number of allocation decisions, proposer's sharing behavior
was computed as the number of times he chose to share
equally divided by the total number of allocation decisions.
This value ranged from 0 (never shared) to 1 (always shared).

Logistic regression was used to examine the effect of
relation type, site, and sharing behavior on binary dependent
variables, i.e., tracking accuracy and acceptance decision of
the responder. We used bootstrapped t tests to assess dif-
ferences in sharing behavior across relationship types, with a
probability level based on 1000 replications. All statistical
analyses were conducted with STATA 11.0 (Stata Corp.,
2009). All p values are two-tailed, based on the 95% confi-
dence interval (p=.05 is the criteria for significance). When
appropriate, we report means and standard errors (Table 2).
T
T
H
s

P

U

H

image of Fig. 2


.3

.4

.5

.6

A Friends 

21M. Xue, J.B. Silk / Evolution and Human Behavior 33 (2012) 17–25
Preliminary analyses indicated that there were no signifi-
cant effects of age, gender, sibling number, birth order or
the strength of friendship on tracking accuracy or sharing
behavior. (The effects of birth order and sibling number
could not be evaluated for subjects from PKU because all
subjects were only children.) These factors are not included
in the analyses reported below.
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ig. 3. Sharing decision by the proposer in the (A) friend and (B) stranger
onditions. Proposer's sharing behavior was computed as the percentage
f times he chose the 2/2 options.
3. Result

3.1. Tracking accuracy of the responder

Responders estimated the number of beeps accurately
63% of the time when they were paired with friends (51/81)
and 78% of the time when they were paired with strangers
(63/81). Responders were significantly more likely to track
strangers accurately than friends (Table 3). There was no
significant effect of location (USA, Japan, China) on track-
ing accuracy and no significant interaction between location
and condition (friend or stranger) on tracking accuracy.

3.2. Acceptance decision of the responder

Responders that estimated the number of beeps accurately
were given the opportunity to take the proposed offer or half
of the endowments. Responders were significantly more
likely to take the proposed offer from friends (86%, 44/51)
than from strangers (27%, 17/63). Again, this pattern held
across sites. It is possible that responders were more likely to
accept friends' offers because friends made better offers than
strangers. On average, friends shared significantly more than
strangers did (friend: 80.5%, strangers: 62.5%; t=4.12,
N=162, p=.0001; Fig. 3). In addition, responders favored
better offers over poorer offers in both friend and stranger
conditions. However, responders were more likely to accept
offers from friends than from strangers when we controlled
for the amount of the offer (Table 4).

3.3. Payoff outcome

If the proposer's original allocation decisions were put
into place, the payoff difference between the proposer and
the responder would have been significantly greater when
subjects were paired with strangers than with friends across
all sites (t=−4.37, N=80, pb.001; Fig. 4). However, when
Table 3
The responder's tracking accuracy (correct or incorrect) with effect from
relation type and locations

Tracking accuracy β S.E. β z p

Relation 1.50 0.62 2.43 .015⁎

UCLA 0.51 0.56 0.91 .36
Hokkaido 0.98 0.57 1.70 .09
Stranger×UCLA −0.92 0.88 −1.05 .29
Stranger×Hokkaido −1.50 0.87 −1.71 .08

In the model, ‘Friend’ and ‘PKU’ are set as baselines, respectively. Overall
logistic model: log likelihood=−94.43, χ2=8.03, N=162, p=.1545.
0

0

0

0

0

0

0

0

0

0

0

0

F
c
o

responders tracked accurately and were able to choose
between taking the proposed offer or half of the endow-
ments, it changed the payoff outcome. Compared to the
original allocation proposal, the actual payoff difference
between the proposer and the responder dropped substan-
tially among strangers (t=4.48, N=80, pb.001), but not
among friends (t=1.03, N=80, p=.30) (Fig. 5).

The final payoff of participants also included the rewards
from the responders' performance in the arithmetic task.
There was no significant difference in arithmetic perfor-
mance when responders were paired with friends or with
strangers (F1,156=0.42, p=.52). The number of math prob-
lems solved correctly was the same for those who tracked the
able 4
he responder's acceptance decision (accept or reject) with effect from
lation type, offer from the proposer (percentage of sharing decision out of
tal number of decisions) and location

racking accuracy β S.E. β z p

elation −2.43 0.53 −4.56 b.001⁎⁎

haring 0.03 0.009 3.08 .002⁎⁎

CLA 0.77 0.65 1.17 .24
okkaido 0.22 0.59 0.37 .71

the model, ‘Friend’ and ‘PKU’ are set as baselines, respectively. Overall
gistic model: log likelihood=−48.95, χ2=48.31, N=107.
⁎⁎ pb.001.
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Fig. 4. The original and the actual payoff difference between the proposer
and the responder in friend and stranger conditions. The original payoff
difference is calculated according to the allocation decision made by the
proposer; the actual payoff difference is calculated after the responder
answered the tracking question and made acceptance decision, if applicable.
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beep correctly and for those who did not (t=1.29, N=160,
p=.20). Responders in Japan solved significantly more math
problems correctly than subjects elsewhere (F2,156=9.74,
p=.001).
4. Discussion

Previous studies of the dynamics of relationships between
friends and strangers suggest that people do not keep close
track of their exchanges with friends. But these studies
confound two possibilities: friends do not track of benefits
given and received vs. friends keep track, but tolerate short-
Fig. 5. The payoff of the proposer and the resp
term imbalances. Our experiments were designed to
differentiate between these two possibilities. We found that
subjects in the US, China and Japan monitored their friends
less carefully than they monitored strangers. Our results also
revealed evidence that friends were more tolerant of im-
balances in payoffs than strangers were and were more
generous to friends than to strangers. When the responder
tracked accurately and had the opportunity to take the
proposed offer or half of the endowments, the responder was
more likely to take a friends' offer than a stranger's offer,
even when the amount of the offer was held constant. Here
tolerance of imbalances is a form of generosity. By accepting
unfair offers, responders allow proposers to gain benefits and
give up benefits for themselves.

Although subjects were less likely to track their friends
than strangers, tracking was not entirely absent among
friends. This suggests that subjects may not have been able to
predict what their friends would do. If responders trusted
their friends to make fair offers (U=0), then they could avoid
the costs of tracking. However, the data suggest that this
strategy might not have been entirely effective. There were
30 cases in which the responder did not track her friend
accurately. In only half (14) of these cases, the proposer
made fair allocations of tokens. It is not clear whether
responders in these cases (a) made poor predictions about
what their partners would do, (b) were willing to tolerate
unfair offers in order to benefit their partners or (c) made
unintentional mistakes in tracking (i.e., intended to track but
made careless errors).

In this experimental setting, responders were more willing
to tolerate unfair allocations when they were paired with
friends than with strangers. Tolerance of temporary imbal-
ances in exchanges among friends may arise because people
onder in friend pairs and stranger pairs.
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balance benefits given and received over multiple interac-
tions across time. Several recent studies of nonhuman
primates indicate that grooming is more evenly balanced
across bouts than within bouts (Frank & Silk, 2009; Gomes,
Mundry & Boesch, 2008; Schino & Aureli, 2008). Con-
tingent strategies, which are tolerant of temporary imbal-
ances, may be favored over less forgiving strategies because
they avoid the collapse of valuable cooperative relationships
(Bendor et al., 1991). Our findings are also consistent with
predictions derived from Hruschka and Henrich's (2006)
model that predicts people will be tolerant of short-term
imbalances with previously preferred partners. The present
study extends their model by indicating that both monitor-
ing and the extent of tolerance are influenced by the nature
of the social relationships and both play important roles in
altruistic behavior toward friends.

Forgiving or tolerant strategies may be particularly bene-
ficial when the costs of finding an alternative partner are
high, as might have been the case in ancestral hunter–
gatherer societies (Kaplan et al., 2005) and in noisy envi-
ronments, where errors are common. Our experiments were
designed to minimize uncertainty about proposers' behavior
and intentions. If responders kept track of the beeps, they had
perfect information about proposers' behavior. However,
outside the laboratory, it is much harder to keep track of
partners' behavior and intentions. Errors in behavioral out-
come (implementation error) or in understanding the other's
intention (perception error) can have a profound influence
on the dynamics of cooperation (Leimar & Hammerstein,
2001; Panchanathan & Boyd, 2003). In real social inter-
actions, it is difficult to evaluate how much help the partner
could have provided and how much help he actually pro-
vided. Moreover, if cooperative decisions are contingent on
the altruistic intentions of the partner, an individual should
also compare the help her partner provided to her with the
help the partner provided to others (DeScioli & Kurzban,
2009). It is possible that the psychology of friendship has
been designed to deal with noisy information and to be
tolerant of short-term imbalances.

Even if tracking occurs among friends, it is still not clear
whether tracking plays a prominent role in friendship. In our
experiment, there was a clear conflict of interest between
the proposer and the responder. If proposers followed a
utility-maximizing rationale, they would always keep 4
tokens for themselves. If responders were aware of this, they
would monitor their partners' behavior carefully so that
they could be guaranteed of obtaining at least half of the
available rewards. Thus, when there is a conflict of interest,
tracking is likely to be triggered by the fear of exploitation.
However, human friendships are often built on similarities
in things like values, opinions and interests (Hruschka,
2010). When two individuals share a common interest, there
is little need for tracking, because defection is unprofitable
(Nowak & May, 1992; Schelling, 1963; Skyrms, 2001). For
example, in the Stag Hunt game, two individuals can gain
the most profit from hunting stag together, and neither
partner benefits from defection. Skyrms (2004) showed
that coordination and commitment, instead of careful
monitoring, are crucial to achieve and maintain cooperation
under such conditions. If friends encounter coordination
problems more often than conflict-of-interest problems, then
tracking may play relatively little role in the dynamics of
their interactions.

We did not find significant differences in tracking,
sharing or acceptance decisions across our study populations
in the US, China and Japan. This is interesting because
behavior in the trust game varies across these three cultures.
In the trust game, two players are given endowments. Player
1 can allocate any amount of her endowment to Player 2; the
experimenter will triple the allocation, and the full amount
will be delivered to Player 2. Then Player 2 is given the
opportunity to make an allocation to Player 1. If Player 1
trusts Player 2 to repay her, then it is best to send Player 2
the full amount. On the other hand, if Player 1 expects Player
2 to defect, then it is best to send nothing. Levels of trust
were higher in China and the US than in Japan (Cook et al.,
2005; Takahashi et al,. 2008; Yamagishi, 2001). In our
experiment, the motivation for tracking comes from the fear
of being exploited and we might therefore expect strangers'
tracking behavior to map onto the results of the trust game.
However, we did not find significant cultural differences in
monitoring in the stranger condition. Possibly, it is because
of the homogeneity of our subject pools (Henrich, Heine &
Norenzayan, 2010). All the participants in our study were
students at large, urban universities, and they might also be
similar in socioeconomic status and educational back-
ground. However, the participants in the trust game were
drawn from very similar subject pools. It is also possible
that our sample was not large enough to detect differences
between populations because the sample sizes were much
larger in trust games (i.e., over 100 participants recruited
each cultural site) than in our experiment.

Our experimental results indicate that people in the US,
China and Japan monitor their friends less carefully than
they monitor strangers, are more generous to friends than
to strangers and are more tolerant of uneven distributions
with friends than with strangers. These findings seem to be
consistent with social psychological descriptions of friend-
ship, which emphasize a preference for balance within rela-
tionships, however, along with an aversion to immediate,
direct reciprocation. It is not yet clear how these preferences
interact or how people monitor relationships with partners
across time. It is likely that the psychology of friendship
has been shaped by many factors, including the benefits
derived from close social bonds, the costs of tracking infor-
mation, the risk of errors in perception or implementation,
and the availability of alternate partners. Further work is
needed to understand the dynamics of friendship across
societies, to explore the conditions under which people
monitor the behavior of friends and strangers, and the factors
that contribute to the maintenance or deterioration of rela-
tionships with friends across time.
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Appendix
Follow-upquestionnaire (English version, used in theUSA)

Please check the items that apply to your situation.
Please write down your age: _______________.
Please select your gender: □ Female; □ Male
Please select the relationship between you and your

partner in this study*:
□ Strangers
□ Causal acquaintance
□Acquaintance with frequent interactions, but not

friends
□ Regular friends
□ Good friends
□ Close or best friends
If you and your partner are friends, please select how long

you have known each other:
□ A week or less than a week
□ A month or less than a month
□ A year or less than a year
□ Several years (Can you indicate how many years?

________________)
Please select your ethnicity:
□ American Indian or Alaskan Native
□ Asian
□ Black or African American
□ Hispanic or Latino
□ Native Hawaiian or Other Pacific Islander
□ White or Caucasian
□ Other_________________
How long have you been in United States?
□ Less than one year
□ More than one year, but less than four years
□ More than four years
□ I was born in United States, and have been staying here

almost all past years.
Are you the only child in your family?
□ Yes, I am the only child in my family.
□ No, I have other _________ (how many) brother(s)/

sister(s).

*The Chinese and Japanese version of relationship
strength question:
Chinese Version
请 选 择 你 与 你 实 验 搭 档 的 关 系:
□ 陌 生 人

□ 普 通 认 识 的 人

□ 普 通 认 识 的 人, 经 常 接 触, 但 不 是 朋 友

□ 普 通 朋 友

□ 好 朋 友

□ 非 常 亲 密 的 朋 友 或 最 好 的 朋 友

Japanese Version
あなたとこの実験でペアを組んだパートナ

ーの関係を以下の中から選択してください。
□ 他 人

□ 知 人

□ 頻 繁に関わる知 人だが、友 人ではない
□ 単 なる 友 人

□ 良 き友 人

□ 親 しい 友 人 も しく は 、 親 友
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