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Abstract

We conduct a dictator game experiment in which recipients in an initial game become dictators
in a second game. When the subjects paired remain the same, the amount sent back is strongly
correlated with the amount received despite the fact that the interaction is anonymous and is known to
be one-time and zero-sum in nature. When the initial recipient is instead paired with a third subject,
a less significant and lower-valued correlation between amounts received and sent is exhibited.
Intelligence and personality test results, gender, and other characteristics also help to predict sending
behavior and degree of reciprocity.
© 2003 Elsevier B.V. All rights reserved.
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1. Introduction

Although the assumption of self-interest has played a major role in powering the progress
of economics, evidence arguing for a more nuanced model of preferences has been growing
and has received respectful treatment by an increasing number of economists in recent years.
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A large experimental literature on games of endowment division, including the dictator and
ultimatum games, suggests that many agents do not act in accordance with the postulates
of strict self-interest and rationality. In the dictator game, those postulates imply that the
divider of an endowment will give nothing to her potential beneficiary. In the ultimatum
game, they imply that the divider will give only enough—namely, the smallest portion into
which the endowment can be divided—to make it worthwhile for the recipient not to reject
the deal.1 In neither case is the implication well supported.2

Even more dramatic, perhaps, is evidence that at least some people evincereciprocity in
their interactions with others and that many people appear to anticipate such reciprocity.
Fehr et al. (1997)implemented an experimental design in which some subjects, dubbed
“employers”, offered to enter into wage-and-effort agreements with other subjects, dubbed
“employees”, where both wages and effort represented transfers of experimental endowment
funds from one subject to the other. The design was such that employers were forced to
pay the wage offered, but employees could “shirk” by providing less than the promised
amount of “effort”. The experimental results show that many “employees” reciprocated high
wages with high effort despite the unenforceability of their contracts. Similarly,McCabe
et al. (1996)found that many experimental subjects reject a Nash equilibrium with positive
payment attainable by a sequence of self-interested moves in favor of a Pareto-dominating
cooperative equilibrium attainable only when the first mover trusts the second mover to
respond to his or her riskier (or “trusting”) choice with a “reciprocally fair” rather than
an “opportunistic” move. Consistent with reciprocity theory, the trust of such subjects was
more often than not validated by second-movers’ actions.3

Some economists, includingFehr and Schmidt (2000)andBolton and Ockenfels (2000),
have proposed models of agents’ utility functions that incorporate concerns over fairness
or relative outcomes consistent with the above-mentioned experimental results. Others,
such asRabin (1993), suggest that beliefs about intentionality may be as important as are
relative outcomes in driving fairness-related behaviors.4 Still others follow the pioneer-
ing work of Schelling (1960), Hirshleifer (1987)and Frank (1988)who suggest a role
for the emotions in assuring that agreements are enforced. Emotional mechanisms are
emphasized, for instance, byHoffman et al. (1998), who suggest that their reciprocity find-
ings accord with the approach of the new field of evolutionary psychology.5 Proponents
of that field, notablyCosmides and Tooby (1993), see behavioral propensities including

1 While it has been demonstrated that sending by dividers is roughly consistent with payoff-maximization given
observed rejection rates, the same cannot be said for rejections, which indicate that those in the receiving position,
at least, often act as if maximizing payoffs were not their only goal.

2 Summaries are provided byCamerer and Thaler (1995)andFehr and Schmidt (2000).
3 Both Fehr et al. (1997)andMcCabe et al. (1996)separately test the effect of allowing subjects to “punish”

partners who cheat on an implicit offer of cooperation. In these experiments, punishing is a dominated strategy
since it is costly and brings no direct benefit to the punisher. Investment in a reputation for having moralistic or
punitive tastes cannot explain the behavior in treatments in which the same subjects are never re-matched. Yet,
many subjects are observed to punish cheaters, and the introduction of the opportunity to punish appears in itself
to deter cheating, implying that the potential cheaters also operate with a model of human nature that incorporates
an inclination to punish that is lacking in the standard neoclassical model.

4 Falk and Fischbacher (1998)incorporate intentionality into a model that in other respects resembles those of
Fehr and Schmidt (2000)andBolton and Ockenfels (2000).

5 See alsoBen-Ner and Putterman (2000).
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reciprocity and the punishment of cheaters as “hard-wired” into human nature by natural
selection.6

This paper reports the results of an experiment that uses a simple design to obtain evidence
about (a) the strength and pervasiveness of the impulse towards reciprocity, and (b) the
roles of experience, intelligence, and personality in influencing its expression. UnlikeFehr
et al. (1997)andMcCabe et al. (1996), we study a setting in which not only is investment
in reputation ruled out, but where even the possibility of mutual benefit as a result of
reciprocal exchange is absent as a motive for reciprocity. The design is a two-part dictator
game in which the first stage is conventional (dictators are unaware of the two-part structure)
and recipients in the first stage become dictators in the second one. Because both stages
are straightforward games of division and the amount to be earned by the subjects in the
aggregate is unaffected by their decisions, the game played is strictly zero-sum. If subjects
evince reciprocity in this setting, then we have additional and qualitatively different evidence
that a propensity towards reciprocity is deeply imbedded in the preference structures of
actors. Complementary evidence gathered from questionnaires also permits us to investigate
whether any reciprocity that is exhibited is a function of factors in individuals’ past social
environments, of their intelligence, and of their personality traits. We find that agents who
have been “done a good turn” tend to be more generous to those who have treated them
in this way, but that the amount sent is largely unaffected by the amount received when
second-round dictators are matched randomly with new partners.

The rest of the paper proceeds as follows. InSection 1, we sketch a paradigm of human
preference formation that is consistent with the existing reciprocity findings and that of-
fers a starting point for our analysis.Section 2describes the experiment, whileSection 3
presents our results and analysis.Section 4summarizes our findings and presents concluding
remarks.

2. Reciprocity and the co-evolutionary preference paradigm

Standard economics holds that individuals act so as to maximize utility, represented as a
positive function of income, consumption, or wealth, and of leisure. It does not ask why this
is so. A possible explanation is that in the course of human evolution, individuals who were
genetically inclined to maximize these objectives with appropriate weights turned out to be
better adapted to their environments than were those who were not so inclined. This seems
plausible at first blush because all animals must wrest resources from their environments for
survival and because doing this with less rather than more exertion saves on the quantity of
resources required. The evolutionary theory used by biologists, however, holds that nature
will have selected out those genetically transmitted traits that maximize the number of
surviving bearers of a set of genes. The genes that survive are those that random mutation
programmed to act “as if” solving the problem of successfulproliferation, not survival of
the individual organism per se.

Through most of their evolution, human beings lived in small groups in which reasonably
cooperative social relations and a certain degree of reciprocity and sharing were requisites

6 Recently,Fehr and Gächter (2002)also proposed an emotion-based evolutionary interpretation.
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of survival. Banding played a crucial role in defense against predators and members of
unrelated bands. Sharing is hypothesized to have been critical in that a given hunter faced
uncertainty about whether he would return with game from any particular hunt, and all
members of the group could potentially benefit when a given hunt’s spoils were divided
among both the successful and the unsuccessful.7

In Ben-Ner and Putterman (1998), we argue for a dual approach to the evolution of human
preferences, dual because both genes and experience (social and other) play important roles.8

While genetic material lays down predispositions, experience shapes the genotype into an
actual behaving organism or phenotype. Thus, genetic predispositions may render human
beings receptive to socially transmitted norms of reciprocal fairness, and they may be born
with the biochemical machinery that triggers anger and desires for revenge in the event
of being taken advantage of. However, the contexts in which reciprocity and revenge are
called forth, and the levels of reciprocal or vengeful behavior elicited, will vary according
to evolved (and evolving) cultural norms (Boyd and Richerson, 1985).

Individuals are also likely to differ in the details of genetic endowment (a person may
be more or less prone by temperament to anger, moral socialization, etc.), and members of
the same society are exposed to different environmental influences that may include, for
instance, religious training and the social modeling of parents. Aspects of personality that
may reflect both genetic and environmental influences could also influence reciprocity.

Cognitive capability, too, might affect reciprocity by determining the degree to which
individuals discriminate between situations in which reciprocity is potentially beneficial
and those in which there are gains to be had from behaving more opportunistically. A more
intelligent individual might overrule her built-in inclination to reciprocate kindness when
it is clear to her, but perhaps less clear to a less intelligent counterpart, that there can be no
gain to her or to her family. A possible test of the argument that reciprocity is displayed
in one-shot games as a carry-over from more familiar repeated-game environments is to
examine whether reciprocity is negatively correlated with intelligence.

So far, we have addressed only reciprocity between specific individuals. Reciprocity may
be said to bespecific when, following A’s favorable action towards B, B acts favorably to-
wards A. One might raise the somewhat different question of whether favorable acts by A
towards B will increase B’s tendency to act similarly towards C, either through some sort of
modeling effect or by inducing a sense of obligation.9 We might call such a diffusing of favor-
able actions within a populationgeneralized reciprocity (GR), although in a large population

7 Note the role of diminishing marginal utility: we each get higher average payoffs from sharing, because the
extra payoff from keeping the meat to myself when I succeed is low relative to the benefit from sharing some of
your meat when I do not, and vice versa. See Cosmides and Tooby, and for a relevant discussion of sharing and
food gathering in primitive societies,Kaplan and Hill (1985). See also the discussion of reciprocity byHoffman
et al. (1996)and especiallyHoffman et al. (1998).

8 The role thatSen (1998)and others accord to conscious moral reflection is also not inconsistent with our
approach. Dual evolution models have been presented byCavalli-Sforza and Feldman (1981), Lumsden and
Wilson (1983), Boyd and Richerson (1985)andDurham (1991).

9 Cox (2000)provides an example in which a driver who has been permitted to enter a congested roadway by a
second driver who has the right of way is more likely to perform a similar favor to other drivers once on the road.
“If another driver extends me the courtesy of letting me into the street, the probability is essentially 1 that I will
extend the same courtesy to the next driver I encounter on that street,” he writes. (We thank a referee for bringing
the example to our attention.)
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in which the initiator may never be on the receiving end of the chain of gifts or favors which
she started, it is unclear that the term “reciprocity” should be used at all.10 In our experiment
and analysis, we allow that there may exist “generalized” as well as “specific” (or “pairwise”)
reciprocity, and we test whether these phenomena are of similar or equal strength.

Eq. (1)provides a simple representation of preferences relevant to an interaction between
two agents,i andj:

Ui = f(yi, α(yj, Xi, Xj), ρ(ai, aj, Xi, Xj, S)) (1)

Here,yi is i’s income or wealth,Xi andXj are vectors ofi’s and j’s personal character-
istics, ai and aj are actions taken byi and j, respectively,S identifies the nature of the
situation in which the agents find themselves (determining whether norms of reciprocity
are or are not activated),α is a measure of altruism or other-regarding preference, andρ a
measure of adherence to a norm of reciprocity (called byBen-Ner and Putterman (1998)a
“process-regarding preference”). Here agenti’s utility is increasing in her own income, but
also, ifi is altruistically inclined towardsj (∂α/∂yj > 0), in the income ofj. Agenti’s utility
may also be increased by taking some actionsai rather than others given the action of agent
j, aj; for instance, in the case of a preference for reciprocity, actions byj that benefiti cause
ρ and accordinglyUi to be initially increasing in actions byi that benefitj. Whether altruism
or reciprocity is present, and its degree, can depend upon the characteristics of both parties;
for instance, an element of the vector of characteristicsX could be ethnicity, and altruism
or reciprocity might be elicited fromi when j belongs to the same ethnic group, but not
otherwise. Also, both altruism and reciprocity may be stronger or weaker depending upon
characteristics of personi, such as genetically and environmentally determined personality
traits, exposure to moral socialization, and intelligence.

3. The two-part dictator game experiments

In the dictator game, one subject, the dictator or sender, is given a sum of money that he or
she is free to divide with another subject, the recipient, as s/he may like. Unlike the ultimatum
game, the dictator’s choice is final and need not be agreed to by the recipient. The dominant
strategy for a self-interested individual in a one-shot dictator game with an anonymous part-
ner and under conditions of anonymity with respect to the experimenter is to give nothing.

Previous experiments have shown that most dictators give more than nothing to recip-
ients. Such behavior can still be consistent with pure self-interest on the part of dictators
under certain circumstances—for instance, that the dictator and recipient know one another
and will have future interactions in which the dictator’s generosity will be rewarded. The
dictator might also be investing in a reputation with the experimenter that could lead to

10 The term “indirect reciprocity” is sometimes used with the same meaning. Although Alexander (e.g.,1987)
avoids the term “GR” in favor of “indirect reciprocity” because of what he takes to be the misuse of the former by
Marshall Sahlins, he also writes (p. 85) “Perhaps both terms will survive: indirect reciprocity for cases in which
the return explicitly comes from someone other than the recipient of the original beneficence, and GR for social
systems in which indirect reciprocity has become complex and general.” Note that our experimental treatment
does not permit the kind of observation by C of A’s generosity toward B which is required by theories of indirect
reciprocity such as that ofNowak and Sigmund (1998).
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future rewards. Some evidence of deviation from self-interest persists even in double-blind
anonymous games where there is assurance of anonymity both among subjects and between
subjects and experimenters, although sharing is noticeably lower in most double-blind treat-
ments (seeForsythe et al., 1994; Hoffman et al., 1994; Eckel and Grossman, 1996a; Bolton
et al., 1998).

We carried out a two-part dictator game experiment in which those assigned the role of
recipients in the first part of the experiment became in turn dictators in the second part. The
first round was fully conventional in the sense that first-round dictators were not informed
that a second round would take place, although it included small differences in information
to which we refer below. Giving in the first round may thus be thought of as unconditional
(UC) giving. Second-round dictators were divided into two treatment groups. Roughly half
were matched with the same person whose recipient they had been in the first round. The
remaining dictators were matched with a different person. All subjects remained anonymous
to one another, and dictators and recipients were seated in different rooms. The purpose
of the second-round experiment that is analyzed here in detail was to determine whether
individuals would reciprocate any “generosity” shown by first-round senders, whether their
responses would differ under the same partner (“specific reciprocity” (SR)) and different
partner (“GR”) treatment, and whether their responses could be predicted on the basis of
personal history, intelligence, and personality measures.

The experiment was conducted by a team at the University of Minnesota in October
1997. It involved a few more than 200 undergraduate students who were recruited without
direct contact with the experimenters. The subjects responded to an e-mail invitation to the
university’s entire freshman class (which numbered about 5000). The invitations were issued
individually (the identities of other recipients were not shown on the invitation) and asked for
participation in an economics/psychology experiment that would last up to 2 h, that would
require no physical effort, that would assure subjects’ anonymity, and that would earn par-
ticipants a US$ 15 participation fee and possibly additional earnings.11 A supplementary ad-
ministration of the first-round portion of the experiment only, following identical procedures,
was carried out at Brown University in October 1998. Results from the Brown experiment are
pooled with those from Minnesota in one part of our regression analysis to analyze in a com-
parative fashion the determinants of first-round sending behavior, but we devote no other at-
tention here to that session, which lacked the second round that is central to the present paper.

Over 400 students responded to the invitation at Minnesota, and a few more than half of
these showed up at the appointed times and locations. These students had spent only about
1 month at the University (student population roughly 40,000) prior to the experiment and
are unlikely to have known each other or to have participated in other such experiments.
Subjects who subsequently learned of their roles as dictators or recipients entered different
rooms in separate buildings and were assured explicitly of their anonymity. Once they
entered their assigned room, there was no way to connect an individual to an e-mail address
or to a name.

11 The range of earnings in similar experiments was not communicated to the participants so as not to provide any
unintended normative yardstick to senders. The relatively high participation fee, which could have some bearing
upon the amounts sent, was deemed necessary due to the time required by participants to complete the survey and
other forms described below.
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In addition to the US$ 15 fee for participation, each participant was given US$ 10 in 1
dollar bills that he or she was asked to keep or divide with an anonymous recipient. The
experiments were fashioned in a manner that closely follows the double-blind design of
Hoffman et al. (1996)andEckel and Grossman (1996a)to assure anonymity both among
subjects and between subjects and experimenters.12 However, the instructions follow more
closely the “divide an endowment” language used byForsythe et al. (1994)rather than
the “set a price” language used byHoffman et al. (1996, 1998)(seeBolton et al., 1998
for a discussion of a possible difference in framing effects). All subjects also completed a
questionnaire regarding their personal experiences and characteristics, a cognitive test (the
Wonderlic),13 and a personality test (the short version of the NEO five-factor inventory).14

Appendix A contains the instructions given to second-round dictators.15,16

12 In particular, after the random selection of two room assistants—we used this term rather than ‘monitors’
to enhance the sense of anonymity—from among the subjects, each remaining subject was randomly handed an
envelope marked on the upper-right corner with an identification number used to associate his/her subsequent
sending choice with his/her survey and test results. General instructions were taped to the envelope (see Appendix
A). Inside were smaller envelopes of different colors containing various instruments (the NEO, Wonderlic, and
survey questionnaire, to be described later), as well as a money envelope marked with the same ID number as the
external envelope. Each money envelope contained 10 slips of paper and 10 one dollar bills, mixed together—the
slips being included so that sending decisions would take the same amount of time to implement, and the resulting
envelopes would be of the same thickness, regardless of the amount sent. The decision on how much money and how
many slips of paper to retain and to send was made at “privacy stations” fashioned to hide the subject from the knee
up (thus providing complete privacy for transferring money or paper slips from envelopes to one’s own pockets).
The small envelope containing the slips of paper and/or money was deposited by the subjects in a box. When all
first-round subjects completed their decisions, a room assistant brought the box with small envelopes to counters
who waited outside each room. In the presence of the room assistant, the counters registered the number of dollars
included in the money envelope and the ID number of the sender. Room assistants and counters transported the
money envelopes to the appointed receiving room and gave them to the room assistants for distribution there. After
completion of all tasks, subjects deposited the large envelopes containing the NEO, Wonderlic, and survey into a
large box, after which first-round subjects received the envelopes sent by second-round dictators and proceeded
to the door where the in-room experimenter handed out their participation fee.
13 The Wonderlic Personnel Test is a timed, 50-item cognitive ability measure commonly used in the

pre-employment selection context. Wonderlic scores are highly consistent with other well-recognized measures
such as the Wechlsler Adult Intelligence Scale, the General Aptitude Test Battery, and the Stanford Achievement
Test. See, e.g.,Hawkins et al. (1990)andMcKelvie (1989).
14 The NEO five-factor inventory is one of the most commonly used methods of assessing personality type.

The test measures 60 traits from which five factor scores are calculated. For a discussion of the NEO and other
personality tests, seeBriggs (1992).
15 The tests, the questionnaire, and the instructions to first-round dictators are available upon request. We also

omit the instructions given to in-room experimenters, those for counters, and the general experimental script that
describes the entire set of experiments and that was used in training all the staff participating in the experiments.
Note that the two parts of the experiment were run coterminously, because first-round dictators became recipients
of second-round dictators. Each subject was a dictator only once, a recipient only once. The experiments were run
in two batches, one at 10 a.m. and the other at 1 p.m., in order to economize on space and staff.
16 The basic set-up of the first round and accompanying questionnaires was the same as that of experiments run

by Ben-Ner, John Dickhaut, Puranjaya Singh, and Dan Magan with 83 subjects at Hamline University in St. Paul,
Minnesota, in March and April 1997 (seeSingh, 1997). The instructions for the Hamline experiments were tested
extensively with University of Minnesota undergraduates (in Industrial Relations Center classes) to ensure that
they were properly understood, particularly with regard to the fact that the dictator has no obligation to send money
to the person with whom they are paired. These tests indicated that there was overwhelming comprehension of
the instructions.
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In a departure from more basic dictator games, roughly 80 percent of first-round dicta-
tors were provided with information about either the gender or the place of origin of their
potential recipient. The impact of this information is a matter for analysis elsewhere.17

For purposes of the present paper, it is only important to note that both second-round dic-
tators and first-round subjects in the “no information” experimental treatment, whom we
refer to as UC senders, had no knowledge about the identities of their recipients and no
knowledge of these differences in information among first-round senders. UC sending is
analyzed below as a benchmark for comparison with sending in the two second-round
conditions on which this paper focuses. Amounts sent by dictators in all first-round in-
formational treatments enter into our analysis as amounts received by second-round
senders.

Apart from the aforementioned informational variation, dictators in the second-round
game were treated in the same manner as those in the first round. The main difference
was that before they were asked to determine how much of a US$ 10 allotment to keep
and how much, if any, to give to an anonymous recipient, each second-round dictator
was first given an envelope containing the funds (if any) sent by a dictator in the first-
round game. Second-round dictators were told that this money had been sent by a par-
ticipant in another room who had been allowed to send any or none of US$ 10 to them
under anonymous conditions. Second-round dictators were then given the US$ 10
that they themselves were to keep or divide with an anonymous person in another
room.

Second-round dictators were divided into two treatment groups. Approximately half of
the second-round dictators were told that the person to whom they could give some or no
part of their US$ 10 wasthe same individual who gave them some or no money in the
envelope that they just received. The other half were told that their recipient had been a
sender of one of the envelopes that were distributed to other recipients in their room, but was
not the sender of the envelope that he or she personally received. In line with the discussion
in Section 1, we refer to the two treatments as SR and GR, respectively. Both first- and
second-round dictators were told that they would be dividing US$ 10 only one-time and
that this would be the only decision they would be asked to make during the experiment.
Although second-round dictators had the possibility of “reciprocating” the generosity (if
any) of first-round dictators, first-round dictators had been given no hint that this might
happen, and second-round dictators knew that any reciprocity toward their recipients could
not be sustained through later actions.18

17 SeeBen-Ner et al. (in press).
18 One might ask why second-round dictators should believe that another round of sending would not follow, in

view of the fact that first-round dictators had not been informed about the second round. In answer to this question,
we should make clear that second-round senders were informed of their two roles more or less simultaneously,
and therefore, they did not view themselves as having first participated in a one-shot procedure as recipients and as
then having received a surprise announcement that a second round would occur in which they would be senders.
In other words, the procedure would not have led second-round senders to believe that the experimenters had
a history of adding unannounced stages to the experiment. Note also that there was no deception of first-round
senders by the experimenters because, although they were not originally informed about the second-round, they
were told nothing that was subsequently contradicted.
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Fig. 1. Amount sent by treatments.

4. Experimental results and analysis

The 100 subjects participating in the second-round dictator game received envelopes
from 100 participants in the first-round game.19 The average amount sent by first-round
dictators (and thus the average amount received by second-round dictators) was US$ 2.83
with a standard deviation of 2.71. Twenty-nine subjects sent nothing, and an exactly equal
number of subjects sent half or more of their US$ 10. The presence of substantial positive
sending corroborates the findings of other studies.20

Panels a and b ofFig. 1show the distributions of amounts sent in the GR and SR treat-
ments, respectively. As with first-round subjects, the average amount sent by second-round
dictators is strictly positive, averaging US$ 2.48 (with a standard deviation of US$ 2.66),
with only 30 subjects sending nothing, and with 27 subjects sending half or more of the US$
10 they were permitted to divide. Seventy percent of the subjects sent US$ 1 dollar or more.

To begin investigating whether second-round senders manifest reciprocity, consider pan-
els a and b ofFig. 2, which plots the frequencies of differences between amounts received

19 Due to a difference in the show-up rates of first-round and second-round subjects, and to differences in the
number of subjects completing all required instruments, the full number of first-round dictators, 116, exceeds the
number of second-round dictators providing data for analysis. In this paragraph, we ignore the 16 first-round re-
sponses not relevant to this analysis except to note that the 100 whose envelopes were received by our second-round
senders are a random subset of the 116, whose decisions follow essentially the same distribution.
20 The average amount sent in the Hamline experiment (see note 16, above) was US$ 3.13. In the additional

administration of the first-round experiment at Brown, also using incoming freshmen, the average amount sent
was US$ 3.14. In each instance, average amounts sent were similar to those in the single-blind dictator game
experiments surveyed byRoth (1995), but more than the amounts sent in the double-blind experiments ofForsythe
et al. (1994), Hoffman et al. (1994), Eckel and Grossman (1996a)andBolton et al. (1998). Among the possible
explanations for this difference, we think it relevant to note (a) that whereas most subjects in the other reported
experiments were recruited from economics courses, our newly arrived freshman subjects were drawn from a
full cross-section of disciplines and few will as yet have studied college-level economics (seeFrank et al., 1993
on possible effects of majoring in economics), and (b) the US$ 15 participation fee which we paid (due to the
length of time required to complete the survey and other tests) is higher than in other experiments and may have
predisposed subjects to greater generosity with the money to be divided. The possibility that attaching an identity to
the recipient (male, female, etc.) accounts for the difference in sending levels (compare withEckel and Grossman’s
(1996a)finding about sending to the Red Cross) lacks support because subjects in the UC sending treatment sent
no less on average than those given information about the gender or place of origin of their recipient.
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Fig. 2. Difference between amount sent and amount received.

and amounts sent in the GR and SR treatments, respectively. The fact that the modal dif-
ference is zero in both distributions suggests that amounts received influenced amounts
sent. However, the graphs suggest that this influence was greater in the SR than in the GR
treatment, since the former distribution is more concentrated in the neighborhood of zero,
with narrower tails.

Clearer evidence of the presence of reciprocity, and its differences in the two treatments,
can be obtained by bivariate and multivariate regression analysis, with the latter both con-
trolling for other determinants of sending and making it possible to obtain estimates of their
impacts. The choices of a second-round dictatori paired with a first-round dictatorj can be
analyzed based on two versions ofEq. (1). For the SR treatment, we have

Ui = f(yi, α(yj, Xi, Xj), ρ(si, sj, Xi, Xj, SR)) (1′)

whereyi = yi0+ sj + (US$ 10− si)+US$ 15 andyj = yj0+ (US$ 10− sj)+ si +US$ 15.
yi0 andyj0 are the pre-experiment incomes or wealth levels ofi and j, respectively, and
as these are not available to us (yj0 also being unknown to subjecti) they are ignored for
purposes of estimation. Actionsai andaj have been replaced bysi (=0, 1, . . . , 10), the
amount sent byi to her receiver, andsj (=0, 1, . . . , 10), the amount sent byj to i.

If subjecti has strictly self-interested preferences, perhaps due to some elements of the
vectorXi, then both∂α/∂si and∂ρ/∂si equal zero andi maximizes utility by sending nothing
(settingsi = 0). If i’s preferences include reciprocity, thensj > 0 will cause∂ρ/∂si to be
positive atsi = 0, which may mean that utility is maximized at a positive value ofsi.21

Similarly, i’s preferences may include a concern aboutj’s income, in which case∂α/∂si is
positive atsi = 0, and the utility-maximizingsi may again be greater than zero. Exactly
what value ofsi maximizes utility depends upon characteristicsXi, including intelligence,
personality, moral training, etc., in a manner that we explore empirically in what follows.

The model for the GR treatment is similar, except that there are now three subjects
involved, sincek, the person sending to subjecti, is not the same individual asj, the person
to whomi sends. We can write

Ui = f(yi, α(yj, Xi, Xj), ρ(si, sk, Xi, Xj, GR)) (1′′)

21 Since subjects were constrained to send whole numbers of dollars, it is possible that 0 remains the
utility-maximizing element in the choice set, because∂ρ/∂si could turn negative at a very small positivesi.
At the other end of the choice set,si = 10 will be chosen if optimal unconstrained value ofsi exceeds 10.
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whereyi = yi0+ sk + (US$ 10− si)+US$ 15 andyj = yj0+ (US$ 10− sj)+ si +US$ 15.
Depending uponi’s characteristics,∂α/∂si and/or∂ρ/∂si may again be positive atsi = 0, but
any influence ofsk uponρ will be only general in nature: subjecti would now be emulating
but not literally reciprocating any kindness onk’s part (sincei sends toj, not tok). i does
not knowsj.

To devise an estimating equation fromEqs. (1′) and (1′′), note that personal characteristics
Xi, Xj, treatment, and amount received,sj or sk, are exogenous to subjecti, who can select
si and thereby determineyi andyj to maximize utilityUi. A reduced form equation for the
utility-maximizing choice is

s∗i = g(yi, yj, Xi, s0, S) (2)

whereS stands for the situation or treatment, and we have eithers0 = sj andS = SR, or
elses0 = sk andS = GR.Xj is unknown to the second-round sender and is thus eliminated
from the model, as is the unknown pre-experiment income of sender and receiver.

An unusually rich set of relevant information about our subjects is available from their
responses to the NEO, Wonderlic, and survey questionnaires. To preserve degrees of free-
dom, we select only a few variables for the present analysis.22 The included elements of
Xi are: (1)Sex, the standard gender indicator, coded 0 for female and 1 for male,23 (2)
FewFriends, a dichotomous measure of the number of close friends the subject reports hav-
ing had while in high school (0 for many friends and 1 for few), (3)Visits, a dichotomous
variable based on the frequency of visitors to the subject’s home while growing up (0 for
few visits, 1 for many) measuring parental modeling of “sociability,” (4)Reltrain, the fre-
quency of attendance of religious school as a child, also dichotomous (0 for little or no
attendance, 1 for at least weekly attendance),24 (5) Agreeable, (6) Neurotic and (7)Open,
which are, respectively, the personality factors known as “agreeableness”, “neuroticism”,
and “openness” as scored from the NEO five-factor inventory,25 and (8)Cognition, the
subject’s score on the Wunderlic test, which we use as a measure of cognitive ability.26

Table 1summarizes the variable set, whileTable 2provides descriptive statistics separately

22 The principles of selection are (a) inclusion of focal personality and cognitive ability measures, (b) represen-
tation of a variety of domains of potentially formative experience, and (c) inclusion of experience variables that
were correlated with the dependent variable in preliminary testing.
23 “Which is the fair sex?” is a question studied byEckel and Grossman (1996b, 1997), Andreoni and Vesterlund

(2001)andBen-Ner et al. (in press).
24 The inculcation of moral taste change by religion or other institutions is discussed byGuttman et al. (1992).
25 Some personality scholars hypothesize that both personality traits and propensities towards altruism and

reciprocity may be partly genetically determined and may vary among individuals in a linked manner. Links
between personality factors as measured by the NEO and the traits of altruism and reciprocity are discussed by
Ashton et al. (1998). A popular summary of research on the genetic basis of personality is given byHamer and
Copeland (1998). We tested all five of the NEOs “big five” personality factors and retained the three that were
most often statistically significant.
26 The role of confusion in experimental outcomes is widely discussed, for example byAndreoni (1995). Camerer

and Hogarth (1999)suggest that “cognitive capital” may substitute for the effort induced by higher payoffs in
economics experiments. In her comment on their paper,Eckel (1999)presents evidence that intellectual ability,
as measured by student subjects’ grade point averages, is associated with the sort of improved performance “that
increased incentives normally produce”.
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Table 1
Variable definitions

Variable Definition

Dependent variable
Send Dollar amount sent by second-round dictators (US$ 0, 1, 2, . . . , 10)

Independent variables
Received Dollar amount received by second-round dictators (US$ 0, 1, 2, . . . , 10)
Sex Gender dummy, 1 if the dictator is male, 0 if female
FewFriends Friendship dummy, 1 if the dictator had 4 or fewer close friends while in high school,

0 otherwise
Visits Sociability dummy, 1 if the dictator had family members or friends visit a few times a

week or more often while growing up, 0 otherwise
Reltrain Religious training dummy, 1 if the dictator attended Sunday school or other religious

training once a week or more often while growing up, 0 otherwise
Agreeable Raw score the dictator earned on NEO agreeableness scale
Neurotic Raw score the dictator earned on NEO neuroticism scale
Open Raw score the dictator earned on NEO openness scale
Cognition Raw score the dictator earned on Wunderlic Personnel Test on problem-solving ability

RecSex Product of “received” and “sex”
RecFewFriends Product of “received” and “FewFriends”
RecVisits Product of “received” and “visits”
RecReltrain Product of “received” and “Reltrain”
RecAgreeable Product of “received” and “agreeable”
RecNeurotic Product of “received” and “neurotic”
RecOpen Product of “received” and “open”
RecCognition Product of “received” and “cognition”

Table 2
Descriptive statistics by experimental treatment

GR SR First-round sending (UC)

Send 2.587 (2.721) [0, 10] 2.389 (2.631) [0, 10] 3.378 (2.103) [0, 6]
Received 2.826 (2.969) [0, 10] 2.833 (2.493) [0, 10] n.a.
Sex 0.370 (0.488) [0, 1] 0.556∗ (0.502) [0, 1] 0.400 (0.495) [0, 1]
FewFriends 0.304 (0.465) [0, 1] 0.451 (0.503) [0, 1] 0.386 (0.493) [0, 1]
Visits 0.674 (0.474) [0, 1] 0.566 (0.500) [0, 1] 0.467∗∗ (.505) [0, 1]
Reltrain 0.783 (0.417) [0, 1] 0.692 (0.466) [0, 1] 0.689 (0.468) [0, 1]
Agreeable 31.283 (6.497) [15, 45] 30.074 (6.785) [15, 43] 33.844∗∗ (5.253) [19, 45]
Neurotic 21.304 (8.192) [5, 41] 21.796 (7.696) [7, 44] 21.911 (8.681) [8, 41]
Open 30.522 (6.538) [17, 43] 29.741 (7.354) [17, 46] 32.711∗ (5.747) [19, 42]
Cognition 28.478 (5.973) [12, 44] 28.000 (5.270) [13, 39] 29.867 (5.362) [21, 40]

Number of observations 46 54 45

Note: two-sample mean and proportion tests are indicated in SR and UC columns, with GR as the comparison
baseline. Standard deviations are in parentheses, and data ranges in brackets. For the send and received variables
that are not normally distributed, we have also performed the Kolmogorov–Smirnov test. The test indicates the
absence of statistically significant differences between the GR and SR conditions. The amount sent under UC is
significantly larger than in either GR or SR at the 0.05 level.

∗ Significant atP ≤ 0.10.
∗∗ Significant atP ≤ 0.05.
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for the two second-round treatments (GR and SR) and for the UC treatment in the first
round.27

We estimateEq. (2)in several variants. Model I excludes all explanatory variables but the
amount received,s0. Model II excludess0 but includes the remaining explanatory variables
(sex, visits, the personality variables, etc.). Model III includes boths0 and the remaining
explanatory variables. A final variant, Model IV, allows for interactions betweens0 and the
other explanatory variables. There are several estimation methods that can be employed
in this situation; the restricted range and discreteness of the dependent variable calls for
a method such as ordered logit, the grouping of the data as shown inFig. 1 suggests the
possibility of using Tobit estimation, and the possible two-step decision process of subjects
(to give or not to give, and then how much to give) may be dealt with by a Heckman
sample bias correction method. We have employed these and additional methods, and the
differences in results are not substantial. Here we present OLS and ordered logit estimates,
which are qualitatively similar. Because OLS gives convenience of interpretation of findings,
we discuss mainly the OLS results.

Each version of the equation was estimated three times: for the pooled sample of second-
round senders, for GR senders only, and for SR senders only. Chow tests reject the hypothesis
that the same model fits senders in both treatments withP values 0.0001 for Model I, 0.030
for Model III and 0.001 for Model IV, so only the results for the groups separated by
treatment are shown.28 Since it excludess0, Model II can be estimated also for first-round
senders, and the results are of interest for purposes of comparison.29 Table 3presents the
OLS andTable 4the ordered logit estimates.

Both estimates of Models I and III suggest that there was statistically significant and
economically substantial reciprocation of amounts received by senders in the SR but not
those in the GR treatment. The OLS estimate of Model I suggests that SR senders raised
the amount they sent by 83 cents for each additional dollar they received, while after
accounting for the effects of other determinants of sending, the OLS estimate of Model
III suggests that sending rose 70 cents for each additional dollar received. The effect of
amounts received on sending is small and statistically insignificant for senders in the GR
treatment, according to the two models. The explanatory power of the amount received is
so strong in the SR treatment, and lacking in the GR, that theR2 measure indicates that
61 percent of the variance in sending is explained bys0 alone (Model I) for SR, while
only 1 percent of the variance of GR sending is explained. Using the other variables only,
Model II explains only half as much of the variance of sending for SR subjects as does
Model I, while the explained variance rises to a similar 31 percent for GR subjects. Finally,
comparing Models I and III estimates suggests that adding the other variables to the model
that includess0 explains an additional 9 percent of the variance of SR sending (and 32 percent

27 Average sending in the UC column does not match average amounts received in the GR and SR columns
because the samples involved overlap but are not identical (the UC column excludes first-round Minnesota senders
in the treatments including gender and place information but includes senders in the UC treatment at Brown).
28 Although the Chow test fails to reject the hypothesis that GR and SR senders are described by the same equation

for Model II, separate estimates are shown in the tables for purposes of comparison with the other models.
29 Once again, to eliminate the influence of information about the gender or place of origin of the recipient that

was given to some first-round senders, senders in the UC treatment of the Minnesota and Brown experiments,
only, are included in these estimates.
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Table 3
Determinants of sending: OLS model

Variable Model I (S = a + br) Model II (S = a + Xβ) Model III (S = a + br + Xβ) Model IV (S = a + br + Xβ + Zγ)

GR SR GR SR UC GR SR GR SR

Received 0.103 (0.137) 0.827∗∗∗ (0.091) 0.133 (0.132) 0.703∗∗∗ (0.098) 2.997∗ (1.521) −3.220∗∗ (1.526)
Sex −0.302 (0.818) 0.288 (0.798) 0.683 (0.663) −0.374 (0.821) 0.293 (0.533) 1.992∗ (1.045) 0.107 (0.926)
FewFriends 2.289∗∗ (0.879) 0.911 (0.715) 0.225 (0.733) 2.419∗∗∗ (0.888) 0.360 (0.484) 4.043∗∗∗ (1.220) −0.740 (0.745)
Visits −1.405 (0.889) −0.897 (0.788) 0.141 (0.695) −1.280 (0.897) −0.286 (0.533) −0.266 (1.302) −0.163 (0.836)
Reltrain 0.466 (0.941) 1.187 (0.801) 1.537∗∗ (0.680) 0.517 (0.942) 0.151 (0.554) 1.411 (1.227) 0.382 (0.939)
Agreeable 0.105 (0.062) 0.163∗∗ (0.062) 0.064 (0.071) 0.102 (0.062) 0.117∗∗∗ (0.042) 0.075 (0.086) −0.046 (0.065)
Neurotic 0.004 (0.049) 0.113∗∗ (0.054) 0.017 (0.040) −0.002 (0.049) 0.085∗∗ (0.036) −0.044 (0.087) −0.079 (0.071)
Open 0.054 (0.060) 0.060 (0.048) 0.123∗∗ (0.056) 0.046 (0.060) 0.035 (0.032) 0.088 (0.069) −0.051 (0.051)
Cognition 0.018 (0.067) 0.014 (0.071) −0.109∗ (0.063) 0.027 (0.068) −0.011 (0.048) 0.022 (0.074) −0.020 (0.071)
RecSex −1.277∗∗∗ (0.299) 0.066 (0.264)
RecFewFriends −0.831∗∗ (0.372) 0.364 (0.220)
RecVisits 0.166 (0.301) −0.052 (0.261)
RecReltrain −0.750∗∗ (0.357) 0.008 (0.313)
RecAgreable −0.037 (0.028) 0.057∗∗∗ (0.020)
RecNeurotic −0.011 (0.023) 0.042∗∗ (0.020)
RecOpen −0.034∗ (0.019) 0.025 (0.016)
RecCognitio 0.033 (0.021) 0.007 (0.023)
Constant 2.297∗∗∗ (0.560) 0.046 (0.342) −2.937 (3.512) −8.246∗∗ (3.800) −1.421 (3.131) −3.275 (3.527) −6.053∗∗ (2.557) −5.694 (4.230) 5.686 (4.940)

N 46 54 46 50 44 46 50 46 50
Probability >F 0.459 0.000 0.062 0.036 0.116 0.072 0.000 0.002 0.000

R2 0.013 0.614 0.311 0.314 0.288 0.330 0.701 0.675 0.799

AdjustedR2 −0.010 0.607 0.162 0.180 0.126 0.163 0.634 0.478 0.693

Note: standard errors of parameter estimates are reported in parentheses.
∗ Significant atP ≤ 0.10.
∗∗ Significant atP ≤ 0.05.
∗∗∗ Significant atP ≤ 0.01.
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Table 4
Determinants of sending amount: ordered logistic model

Variable Model I Model II Model III Model IV

GR SR GR SR UC GR SR GR SR

Received 0.088 (0.102) 0.901∗∗∗ (0.159) 0.129 (0.106) 0.820∗∗∗ (0.166) 2.901∗ (1.727) −6.283∗∗ (2.857)
Sex −0.357 (0.631) −0.019 (0.587) 0.833 (0.665) −0.513 (0.650) 0.169 (0.654) 1.576 (1.095) −0.166 (1.246)
FewFriends 1.844∗∗∗ (0.667) 0.239 (0.563) 0.169 (0.721) 1.984∗∗∗ (0.670) −0.064 (0.594) 5.249∗∗∗ (1.493) −1.152 (1.069)
Visits −0.939 (0.693) −0.750 (0.629) −0.282 (0.666) −0.847 (0.690) −0.219 (0.674) −1.087 (1.225) −1.157 (1.145)
Reltrain 0.373 (0.727) 0.731 (0.636) 1.846∗∗ (0.732) 0.415 (0.730) −0.054 (0.667) 2.717∗ (1.654) 0.875 (1.252)
Agreeable 0.102∗∗ (0.049) 0.138∗∗∗ (0.052) 0.066 (0.067) 0.105∗∗ (0.049) 0.144∗∗ (0.057) 0.227∗∗ (0.102) −0.124 (0.102)
Neurotic −0.014 (0.040) 0.077∗ (0.042) 0.011 (0.038) −0.017 (0.039) 0.084∗ (0.047) −0.186∗ (0.102) −0.216∗ (0.118)
Open 0.039 (0.049) 0.062∗ (0.037) 0.151∗∗ (0.059) 0.029 (0.049) 0.056 (0.040) 0.133∗ (0.076) −0.127∗ (0.076)
Cognition 0.004 (0.056) 0.044 (0.053) −0.135∗∗ (0.063) 0.008 (0.059) 0.006 (0.057) −0.126 (0.087) 0.014 (0.096)
RecSex −1.426∗∗∗ (0.376) 0.071 (0.365)
RecFewFriends −1.060∗∗∗ (0.410) 0.423 (0.379)
RecVisits 0.318 (0.318) 0.268 (0.365)
RecReltrain −1.174∗∗ (0.494) −0.154 (0.417)
RecAgreable −0.072∗∗ (0.034) 0.106∗∗∗ (0.040)
RecNeurotic 0.024 (0.025) 0.099∗∗∗ (0.038)
RecOpen −0.048∗∗ (0.021) 0.056∗∗ (0.025)
RecCognitio 0.080∗∗∗ (0.026) −0.005 (0.033)

N 46 54 46 50 44 46 50 46 50

Probability >χ2 0.381 0.000 0.033 0.021 0.043 0.033 0.000 0.000 0.000
log-likelihood −85.721 −75.956 −77.737 −80.753 −61.669 −76.989 −64.854 −60.364 −55.483

Pseudo-R2 0.005 0.229 0.097 0.100 0.115 0.106 0.277 0.299 0.382

Note: standard errors of parameter estimates are reported in parentheses.
∗ Significant atP ≤ 0.10.
∗∗ Significant atP ≤ 0.05.
∗∗∗ Significant atP ≤ 0.01.
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for GR). More than twice as much variance is explained by Model III for SR as for GR
subjects.

The pattern of explanatory power for variables other thans0 differs across treatments.
For SR senders, only personality factors (i.e., two of the three personality variables) have
individually statistically significant coefficients in Models II and III, whereas for GR and
UC (first-round) senders, other variables appear to have significant effects. GR senders who
report having had fewer friends sent more money, according to both models and methods
of estimation. (The ordered logit estimates, but not the OLS, suggest that agreeableness
also significantly increased sending.) In the first-round, religious training and openness
significantly increased sending. One interpretation is that while life experience appears to
influence UC sending, once reciprocity is activated, it operates in the fashion of an innate
predisposition, with personality traits determining intensity. This interpretation is further
supported by Model IV, as discussed below.

The effect of cognitive ability on sending is of considerable interest, since it is plausible to
suppose that the sharing of one’s endowment in the dictator game results from confusion or
lack of cleverness. Using the Wunderlic score as a measure of cognitive ability, the results
for both GR and SR treatments fail to support this conjecture. The result for first-round
senders is, however, somewhat supportive, as the coefficient onCognition is negative and
significant at the 10 percent level in the OLS estimate and at the 5 percent level in the
ordered logit estimate.

One limitation of the analysis so far is that although we have found evidence of the
presence of SR based on the significant correlation between amount received and amount
sent by SR dictators, we can say nothing yet about thedeterminants of reciprocity (as
opposed to the determinants of giving per se). To be sure, Model I and especially Model III
allow us to determine the overall effect of the amount received on amount sent in a direct
fashion through the coefficient ons0.30 However, these models assume that any impacts of
the elements ofXi uponsi are independent of the amount received (for instance, working
through the altruism functionα or through an effect on the concern for fairness only). But
perhaps those variables work by altering the reciprocity functionρ so that∂ρ/∂sj changes

30 In an interesting criticism ofBerg et al.’s (1995)analysis of trust games,Cox (2000)suggests defining the
amount sent out of reciprocity as the difference between total sending and sending in the absence of a reciprocity
motive, which he interprets as attributable to other-regarding preferences. Were we to follow this suggestion
without reference to individual characteristics, we would find “sending out of reciprocity” to be negative, since
our second-round senders on average received slightly more than they sent (compare received with send in the
GR and SR columns of Table 2). Predicting what the first-round sending would have been had each GR and SR
dictator been placed in that treatment instead, by applying the Model II estimates for the UC sender population
to the characteristics of individual second-round senders, makes little difference: the approach still implies small
or negative amounts sent out of reciprocity. However, our estimates of the coefficients ons0 in Models I and III
for SR senders suggest that the conclusion that most or all second-round sending is unrelated to reciprocity is
untenable; on the contrary, the highly significant coefficients on amount received imply that most sending was
directly associated with amounts received (Model I [III] SR estimate of the coefficient, 0.827 [0.703], implies
average sending of 2.343 [1.992] due to reciprocity, out of actual total sending of 2.389). Even our lowest estimate
of ∂si/∂sj , from Model IV (see below), suggests that about half of sending is attributable to reciprocity. A possible
reason why second-round sending is not larger is that reciprocity and other-regarding preferences may not be
additive: if the amount deemed appropriate for reciprocity reasons equals or exceeds what would have been sent
out of altruism, the altruistic motivation may well be satisfied without additional sending.
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for given values ofsj. We would like to know how cognition, personality, and our other
explanatory variables affectreciprocity rather than how they affect the amount sent, per se.

We explore this matter with the help of Model IV, which includes not onlys0 and the
Xi vector, but also their interaction terms. This model clearly performs better (in terms of
R2 andF tests for the inclusion of interaction terms) for GR subjects but only marginally
so for SR subjects.31 The estimates for senders in the SR treatment further strengthen the
conclusion that sending was mainly a function of amount received, determined by a basic
predisposition that may vary with personality but shows no sign of varying based on life
experiences. The marginal effect of the amount received on the amount sent, computed at the
means of all variables, is 0.526.32 This is lower than the effect estimated in Models I and III
(0.827 and 0.703, respectively), but still substantial.33 The performance of the interactions
between amount received and the personality factors (especially in the ordered logit but
also in the OLS estimate) suggests remarkable predictive power; the marginal effects in this
model are similar to those estimated in Model III. Thus the more “agreeable”, the more
“neurotic”, and the more “open” the subjects are, the greater is the amount they send in
response to the amount they receive. There is no indication that cognitive ability influences
the propensity to reciprocate (the marginal effect of the cognition variable is 0).34

The estimates for GR dictators are quite different. Unlike in Models I and III, there are
now indications that amount received did matter to GR sending. While the coefficient ons0
rises to significance at the 10 percent level only, that on some ofs0’s interactions is more
significant. The marginal effect of the amount received in this model is 0.307. Unlike SR
senders, the “reciprocity” of GR dictators seems to be influenced by gender, number of
friends, and religious training. The marginal effect of the friendship variable is 1.695 (as
compared to 2.419 in Model III), suggesting again that fewer friends are associated with
more giving, although when we consider the interaction term RecFewFriends separately we
conclude that having had more friends while in high school makes subjectsmore likely to
reciprocate than otherwise. Religious training has a small negative marginal effect in this
model (−0.709 as compared to 0.517 in Model III). The personality variables have tiny
marginal effects, on the same order of magnitude as in Model III. The marginal effect of
sex is−1.619, suggesting that in GR men give less than women. Looking separately at the

31 In Table 3, test statistics for inclusion of the interaction terms (that is, tests of Model IV against Model III with
a null hypothesis that the coefficients of all interaction terms are zeros) areF(8.28) = 3.72, which hasP = 0.0045
for GR, andF(8.32) = 1.96, with P = 0.0848 for SR. In the ordered logistic model ofTable 4, the likelihood
ratio test suggests rejection of Model III in favor of Model IV at the 0.001 level for GR and at the 0.025 level for
SR.
32 The effect of individual variables in Model IV is not directly indicated by the estimated parameters due to the

interaction effects. Instead, the effect of a variable can be calculated as the derivative of ‘send’ with respect to that
variable. The effect of ‘received’ on ‘send’ is calculated as the estimate on ‘received’ plus the sum of the products
of the estimates on the interacted variables times the variables (estimate on RecSex times ‘sex’ plus estimate
on RecFewFriends times FewFriends, etc.). A similar calculation was performed to obtain the effects of other
variables; the effect of ‘sex’ is thus the estimate on ‘sex’ plus the estimate or RecSex times ‘sex’. In calculating the
effects for Model IV, using the OLS results inTable 3, we evaluated the variables at their GR and SR subsample
means reported inTable 2.
33 If we include in Model IV only the personality variables and their interactions with the amount received, then

the computed marginal effect of the amount received is 0.740, similar to that obtained in Models I and III.
34 The remaining variables also have small marginal effects and are similar to those estimated in Model III.
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coefficients on the sex and RecSex terms suggests a more nuanced interpretation, though:
men send more than women, holding amount received constant, but women reciprocate
more than men, that is send more back for every dollar received.

The findings of Model IV thus suggest that SR, unmediated by gender, personality,
cognitive ability, and socialization, is a strong instinct or disposition, inducing subjects to
give back on average 53 cents on every dollar they receive. Factors other than personality
have next to no effect on the reciprocity instinct; in particular, cognitive ability does not affect
the disposition to reciprocate. General reciprocity emerges here as weaker and perhaps less
instinctive, inducing on average the giving of 31 cents to one person for a dollar received
from another person. Much of general reciprocity seems to be the effect of gender and
socialization variables with women, and subjects with fewer friends and less religious
training “reciprocating” (i.e., being influenced by the giving they see done by others) more
strongly.

5. Conclusion

Previous experiments have shown a tendency for individuals to behave more generously
than is selfishly rational in one-shot anonymous dictator games. In our experiment, without
prior knowledge by first-round dictators, we added a second-round dictator game in which
recipients in the first round had an opportunity to become dictators, with about half of them
having their own initial dictators as recipients. The results of this experiment suggest that
individuals are inclined to reciprocate sending on the part of a specific other individual, even
when that individual is and will remain unknown to them, when their identities and actions
cannot be linked by the experimenter, when there is no prospect of ongoing exchange, and
when the interaction is zero-sum in nature. We find some evidence for a weak tendency to
emulate the behavior of a third party (GR), but only in relationship to certain socialization
variables.35

While we cannot discern with certainty whether SR is exhibited in the experiment because
of a genetic predisposition as opposed to cultural conditioning, the fact that SR appears
modified only by personality traits, which may have a large genetic component, is suggestive
of an innate disposition to reciprocate. Our results also suggest that environmental factors,
such as religious training, clearly influence the propensity to share and to be influenced
by the sharing of others more than they do the propensity to reciprocate in a specific
sense.36

35 Our result with respect to the GR condition differs fromCason and Mui (1998), who find that the amount
sent by a third party dictator has a positive effect on the amount sent by another dictator who is informed of it
in their “sequential dictator game”. The set-up of their experiment differs from ours in a number of particulars,
including the fact that their counterparts to our second-round senders are not themselves recipients and thus not
the beneficiaries of the decisions that appear to influence their own.
36 We should emphasize that this sorting of effects into the genetic and the environmental is strictly provisional.

As one of the referees noted, a subject pool of American college students shares many elements of socialization in
common. The recent work ofHenrich et al. (2001)suggests that experimental results replicated in the universities
of cities in the US, Europe and Japan may seem universal only because more diverse societies had not yet been
sampled.
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Our strongest finding is the core fact that our subjects exhibit reciprocity in a one-shot,
zero-sum environment. But other results are also of interest. Gender affects sending only in
our GR treatment, where males send more, independent of reciprocity, but females tend to
reciprocate more. Subjects with greater cognitive ability give less in our first-round dictator
game (UC sending), but cognition does not affect reciprocity. Socialization can matter, as
religious training has some influence on both sending per se and on GR. Personality factors
are good predictors of sending behavior in a number of our tests. These results suggest that
great care is needed in assessing the effects of gender, that “social-minded behaviors” are
not a special preserve of the less clever, and that measurable personality traits may explain
a significant part of the variation in individual behavior in the economics laboratory that
remains typically unexplained by economists.
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