
On the Economics of Reciprocity

James C. Cox
University of Arizona
jcox@bpa.arizona.edu

January 2001



1

On the Economics of Reciprocity*

1. Introduction

Much of economic and game theoretic modeling has focused on the special case in which

agents are assumed to be exclusively concerned with maximizing their own material payoffs.

This model of “self-regarding preferences” has sharp empirical implications in a wide variety of

contexts.  And the model predicts behavior quite well in many types of controlled experiments.

For example, bids and offers in double auction markets for items with known values converge to

competitive outcomes (Smith, 1982; Davis and Holt, 1993).  This double auction convergence is

robust to very unequal gains from exchange (Smith and Williams, 1990).  Experiments with

“proposer competition” (Roth, et al., 1991) and “responder competition” (Güth, Marchand, and

Rulliere, 1997) also produce outcomes in which very unequal material payoffs are accepted by

the subjects.  And the self-regarding preferences model predicts well in a variety of contexts such

as one-sided auctions with independent private values (Cox and Oaxaca, 1996), procurement

contracting (Cox, et al., 1996), and search (Cox and Oaxaca, 1989, 2000; Cason and Friedman,

2000; Harrison and Morgan, 1990).

Although the self-regarding preferences model predicts quite well in many contexts, there

is now a large body of experimental literature that has produced replicable patterns of

inconsistencies with the model’s predictions in contexts involving salient fairness considerations

or opportunities for cooperation.  For example, the model predicts zero contributions in voluntary

contributions public goods experiments but many people make positive contributions, most

especially when there are costly opportunities for punishing free riders (Fehr and Schmidt, 1999).

The self-regarding preferences model predicts that proposers will ask for all or nearly all of the

money in ultimatum games and that responders will accept such proposals.  But most proposers

ask for nearly equal shares and many responders veto proposals in which they would receive less
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than a 30% share in the total payoff (Güth, Schmittberger, and Schwarze, 1982; Slonim and Roth,

1997).  There are systematic differences between the predictions of standard principal-agent

theory and behavior in experimental labor markets.  In the presence of incomplete contracts, wage

offers above the opportunity cost of workers elicit effort choices above the predicted (shirking)

level (Fehr, Gächter, and Kirchsteiger, 1997).1  In a variety of other types of experiments,

decision-makers deviate from the predictions of the traditional model in ways that can be

attributed to positive and negative reciprocity.

In a recent survey paper, Fehr and Gächter (2000) reviewed a large literature on the

“economics of reciprocity.”  The common feature of the reviewed papers is the authors’

conclusion that deviations from the predictions of the self-regarding preferences model are

explained by positive or negative reciprocity or related motivations such as trust (in positive

reciprocity) or fear (of negative reciprocity).

Fehr and Gächter  (2000, p. 159) define reciprocity as follows: “Reciprocity means that in

response to friendly actions, people are frequently much nicer and much more cooperative than

predicted by the self-interest model; conversely, in response to hostile actions they are frequently

much more nasty and even brutal.”  Fehr and Gächter  (2000, p. 160) draw a clear distinction

between reciprocity and altruism: “Reciprocity is also fundamentally different from altruism.

Altruism is a form of unconditional kindness; that is, altruism given does not emerge as a

response to altruism received.”

The present paper raises questions about the economics of reciprocity literature precisely

because most of it reports results from experimental designs that cannot discriminate between

choices motivated by reciprocity and choices motivated by altruism.  A critique with applicability

to a variety of environments is developed within the specific context of the trust (or investment)

game described and interpreted by Fehr and Gächter (2000, p. 162) as follows:

Positive reciprocity has been documented in many trust or gift exchange games (for

example, Fehr, Kirchsteiger, and Riedl, 1993; Berg, Dickhaut, and McCabe, 1995;
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McCabe, Rassenti, and Smith, 1996).  In a trust game, for example, a Proposer receives

an amount of money x from the experimenter, and then can send between zero and x to

the Responder.  The experimenter then triples the amount sent, which we term y, so the

Responder has 3y.  The Responder is then free to return anything between zero and 3y to

the Proposer.  It turns out that many Proposers send money and many Responders give

back some money.

There is a problem with the conclusion that positive reciprocity is “documented” by data

showing that many proposers send, and responders give back money in trust and gift exchange

games. The problem is that the single-game experimental designs used to generate the data in

these experiments do not discriminate between actions motivated by reciprocity and actions

motivated by altruism.  It is true that the self-regarding preferences model predicts: (a) responders

will keep all of any tripled amounts sent by proposers because the responders prefer more (of

their own) money to less; and (b) knowing this, the proposers will not transfer any positive

amount because they prefer more (of their own) money to less.  But a responder may be willing to

return money to the proposer because of altruism rather than reciprocity.  And a proposer may be

willing to send money to a responder because of altruism rather than any trust that the responder

will share part of the profit from the experimenter tripling the amount sent.  Therefore, a more

elaborate experimental deign is needed to generate data that can document, or fail to document,

positive reciprocity in trust or gift exchange games.

Use of experimental designs that can discriminate between actions motivated by altruism

or by reciprocity is essential to obtaining data that can inform the efforts to develop models that

can increase the empirical validity of game theory.  We want to ascertain whether there are

contexts in which deviations from the predictions of the self-regarding preferences model can be

completely explained by other-regarding preferences (such as altruism) or by internalized norms

for responding to others’ actions (such as reciprocity).  More generally, the research objective is
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to discover contexts in which one or the other type of motivation is the quantitatively more

significant determinant of behavior.

This paper uses an experimental design that decomposes proposer and responder transfers

in the investment (or trust) game into the parts, if any, motivated by altruism and the parts, if any,

motivated by responders’ reciprocity or proposers’ trust.

2. Experimental Design and Procedures

In order to be able to discriminate empirically between actions motivated by reciprocity

or altruism and between actions motivated by trust or altruism, one needs to run experiments with

a triadic experimental design.  The three games used here are the investment game, a specific

dictator control game for proposer motivations, and another specific dictator control game for

responder motivations.

The experiment involves three treatments. Treatment A implements the investment game

of Berg, Dickhaut, and McCabe (1995).  Each responder is credited with a $10 endowment.  Each

proposer is credited with a $10 endowment and given the task of deciding whether he wants to

transfer (“send”) to an anonymously paired responder none, some, or all of his endowment.  Any

amounts sent are tripled by the experimenter.  Then each responder is given the task of deciding

whether she wants to return to the anonymously paired proposer some, all, or none of the tripled

amount sent to her.

Treatment B differs from treatment A only in that the responders do not have a decision

to make; thus they do not have an opportunity to return any part of the tripled amounts sent to

them.  Since responders cannot return anything in treatment B, proposers cannot be motivated by

trust that they will do so.  In contrast, in treatment A proposers may be motivated to send positive

amounts by trust or by altruistic other-regarding preferences. Thus the measure of transfers

motivated by trust is the difference between treatments A and B in the amounts sent by proposers

to responders.2
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Treatment C involves a decision task that differs from Treatment A as follows.  First, the

proposers do not have a decision to make.  Each responder is given a $10 endowment.  Proposers

are given endowments in amounts equal to the amounts kept (i.e. not sent) by the proposers in

treatment A.  Furthermore, the responders in treatment C are given additional dollars in amounts

equal to the amounts received by responders in treatment A from the tripled amounts sent by the

proposers in the latter treatment.  The subjects are informed with a table of the exact inverse

relation between the number of additional dollars received by a responder and the endowment of

the anonymously paired proposer.  Since proposers cannot send anything in treatment C,

responders cannot be motivated by a need to repay a friendly action by a proposer (i.e., positive

reciprocity).  In contrast, in treatment A responders may be motivated to return positive amounts

by positive reciprocity or by altruistic other-regarding preferences. Thus the measure of transfers

due to reciprocity is the difference between the amount of money returned in treatments A and

C.3

The experiment sessions are run manually (i.e., not with computers). The payoff

procedure is double blind: (a) subject responses are identified only by letters that are private

information of the subjects; and (b) monetary payoffs are collected in private from sealed

envelopes contained in lettered mailboxes.  Double blind payoffs are implemented by having each

subject draw a sealed envelope containing a lettered key from a box containing many envelopes.

At the end of the experiment, the subjects use their keys to open lettered mailboxes that contain

their monetary payoffs in sealed envelopes.  The experimenter is not present in the mailbox room

when the subjects collect their payoff envelopes. There is no interaction between the

experimenter and the subjects during decision-making parts of an experiment session.  All

distribution and collection of envelopes containing subject response forms is done by a “monitor”

who is randomly selected from the subject pool in the presence of all of the subjects.

All of the above design features are common information given to the subjects except for

one item.  The subjects in treatment C are not informed that the inversely-related amounts of the
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proposer endowments and the responder additional dollars are determined by subject decisions in

treatment A.4 The subject instructions and response forms do not use the terms “proposer” and

“responder” to refer to the two groups of subjects.  Instead, the terms “group X” and “group Y”

are used.  The subjects are assigned randomly to group X and group Y.  There were six

experiment sessions, two per treatment. No subject participated in more than one experiment

session.  There were 30 subjects in treatment B and 32 subjects in each of treatments A and C.

All of the experiment sessions end with each subject being paid an additional $5 for

filling out a questionnaire.  Proposers and responders have distinct questionnaires.  The questions

asked have three functions: (a) to provide additional data; (b) to provide a check for possible

subject confusion about the decision tasks; and (c) to provide checks for possible recording errors

by the experimenters and counting errors by the subjects.  Subjects do not write their names on

the questionnaires.  The additional data provided by the questionnaires include the subjects’

reports of their payoff key letters.  Data error checks provided by the questionnaires come from

asking the subjects to report the numbers of tokens transferred, received, and returned. These

reports, together with two distinct records kept by the experimenters, provide accuracy checks on

data recording.

The experiment was run at the University of Arizona in November 2000.  A detailed

explanation of the experiment procedures and the subject instructions are contained in an

appendix available upon request to the author.

3. Altruism and/or Trust and Reciprocity

The second column of Table 1 reports that the mean amount sent by proposers to responders

was $5.97 in treatment A and $3.63 in treatment B.  The mean amount sent in treatment A is

significantly greater than that in treatment B by the one-tailed two-sample t-test (p = .010)

reported in the fourth column of Table 1.  Hence the means test supports the conclusion that the

subjects exhibited trust in the investment game. As reported in Table 1, the one-tailed
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Kolmogorov-Smirnov two-sample test also detects that the treatment A amounts sent are

significantly greater than the treatment B amounts sent (p = .045), as does the Mann-Whitney test

(p = .010); hence these tests lend further support to the finding that there is significant trusting

behavior in the investment game.

Data from treatments A and B can be used to decompose the total amounts sent by proposers

into amounts sent because of trust and amounts sent because of altruism. Using the mean amounts

sent by proposers in treatment A and treatment B, we conclude that 61% (= 100($3.63/$5.97)) of

the mean amount sent by proposers to responders can be explained by altruism. Thus, contrary to

findings previously reported in the literature, the quantitatively more important reason that the

data are inconsistent with the zero-transfer prediction of the model of self-regarding preferences

is altruism, not trust.

The third column of Table 1 reports that the mean amount returned by responders to

proposers was $4.94 in treatment A and $2.06 in treatment C.  The mean amount returned in

treatment A is significantly greater than that in treatment C by the one-tailed two-sample t-test (p

= .018) reported in the fourth column of Table 1.  Hence the means test supports the conclusion

that the subjects exhibited reciprocity in the investment game. The one-tailed Kolmogorov-

Smirnov two-sample test does not detect that the treatment A amounts returned are significantly

greater than the treatment B amounts returned (p = .135), although the Mann-Whitney test does

detect a significant difference (p = .061).

The last row of Table 1 reports tobit estimates of the parameters of the following relation

between amounts sent, St and amounts returned, Rt in treatments A and C:

(1) ttttt SSDR εγβα +++= ,

where

(2) Dt  = 1 for treatment A data

           =  0 for treatment C data.
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The bounds for the tobit estimation are the bounds imposed by the experimental design:

(3) ]3,0[ tt SR ∈ .

One would expect that the cone created by these bounds might produce heteroskedastic errors.  In

order to allow for the possibility of heteroskedastic errors, the tobit estimation procedure

incorporates estimation of the θ parameter in the following model of multiplicative

heteroskedasticity:

(4) tS
t eθσσ = .

Note that β̂  is the estimate of the effect of reciprocity on amounts returned by responders.  We

observe that β̂  is positive and significantly greater than 0 (p =  .034); hence the tobit estimation

supports the conclusion that the subjects exhibited positive reciprocity in the investment game.5

The means test, Mann-Whitney test, and tobit estimation all support the conclusion that

there is positive reciprocity in this experiment, although the Kolmogorov-Smirnov test does not. I

conclude, consistent with findings previously reported in the literature, that the zero-transfer

prediction of the model of self-regarding preferences does fail empirically because subjects are

motivated by positive reciprocity.  But positive reciprocity is not the only reason for the

traditional model’s empirical failure because on average responders “return” 42% (=

100($2.06/$4.94)) as much money to proposers when the proposers have not undertaken any

“friendly action” by sending money to the responders and, hence, there is no reason for

responders to be motivated by reciprocity.

4. Concluding Remarks

This paper reports an experiment with a triadic design similar to that used in Cox (2000).

The three games in the experiment are the investment game, a specific dictator game that controls

for proposer motivations, and a specific dictator game that controls for responder motivations.
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Several researchers had previously established the replicable result that the majority of first

movers send positive amounts and the majority of second movers return positive amounts in

investment game experiments.  This pattern of results, and results from many other non-market

fairness experiments, are inconsistent with the traditional model of self-regarding preferences.

This leaves the profession with the task of constructing a model that can maintain consistency

with the empirical evidence.  But this task cannot be undertaken successfully unless we can

discriminate among the observable implications of alternative possible motivations.  The

experiments reported here make it possible to decompose transfers in the investment game into

the parts motivated by altruism and the parts motivated by reciprocity or trust.

The triadic experimental design used here supports the following conclusions.  There is

significant trusting behavior in the investment game but, on average, 61% of the amounts sent by

proposers to responders can be explained by proposers’ altruistic other-regarding preferences.

Similarly, there is significant reciprocity in the investment game but, on average, 42% of the

amounts returned by responders to proposers can be explained by the responders’ altruism.

Therefore, if a theoretical model is to be capable of explaining behavior in the investment game it

must include motivation by both altruistic other-regarding preferences over outcomes and

internalized norms for responding to others’ friendly actions (positive reciprocity) in its formal

structure.

There are a few previous studies that have used some types of controls for discriminating

between the observable implications of altruism and reciprocity.  Blount (1995) compared second

mover rejections in a standard ultimatum game with second mover rejections in games in which

the first move was selected randomly or by an outside party rather than by the subject that would

receive the first mover’s monetary payoff.  She found lower rejection rates in the random

treatment than in the standard ultimatum game but no significant difference between the rejection

rates in the third party and standard games.  Charness (1996) used Blount’s control treatments in

experiments with the gift exchange game.  He found somewhat higher second mover
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contributions in the outside party and random treatments than in the standard gift exchange game.

Bolton, Brandts, and Ockenfels (1998) experimented with an intentions-control treatment in the

context of simple dilemma games.  In the control treatment, the row player “chooses” between

two identical rows of monetary payoffs.  They found no significant differences between the

column players’ responses in the control treatment and the positive and negative reciprocity

treatments.

 The general conclusion from the research reported in the present paper is about

experimental methods: We cannot learn what we need to know in order to provide empirical

guidance to theory development by designing single-game experiments to test theoretical

predictions derived from the self-regarding preferences model.  In order to provide informative

data, we need to use designs that can discriminate between the observable implications of distinct

motivations that can cause behavior to differ from that predicted by the traditional model.
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Endnotes

* Financial support was provided by the Decision Risk and Management Science Program,

National Science Foundation (grant number SES-9818561).

1. Some other papers in this research program are: Fehr and Falk (1999), Fehr, Gächter, and

Georg Kirchsteiger (1996), and Fehr, Kirchsteiger, and Riedl, (1993).

2. This measure of transfers motivated by trust is formally derived in Cox (2000).

3. This measure of transfers motivated by reciprocity is formally derived in Cox (2000).

4. This procedure is followed in order to avoid any possible suggestion of “generalized

reciprocity” (Yamagishi, forthcoming) to the responders, which would consist of repaying

proposer Cj for the friendly action of proposer Aj.

5. Berg, Dickhaut, and McCabe (1995) noted that first movers who send all $10, and perhaps also

those who send $5, might elicit larger returns by second movers.  This possibility was examined

for the data from the experiment reported here by introducing dummy variables for $5 and $10

amounts sent into the tobit model.  Neither of the estimated coefficients for the $5 and $10

dummy variables was significantly different from zero.
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Table 1.  Decomposition Tests for Trust and Reciprocity

PARAMETRIC AND NONPARAMETRIC TESTS OF PROPOSER AND RESPONDER DATA
Data Send Mean Return Mean Means Tests Kolmogorov-

Smirnov Tests
Mann-Whitney

Tests

Tr.A
5.97

[3.87]
{32}

4.94
[6.63]
{32}

… …

Tr.B
3.63

[3.86]
{30}

… … …

Tr.C …
2.06

[3.69]
{32}

… …

Tr.A Send
vs. Tr.B Send … …

2.34
(.010) 1

1.25
(.045)1

-2.35
(.010)1

Tr.A Return
vs. Tr.C Return …

2.88
(.018)1

1.00
(.135)1

-1.55
(.061)1

TOBIT ANALYSIS OF RESPONDER DATA
α̂ β̂ γ̂ θ̂ LR

Test
4.20

(.060)
.680

(.034)1
-.759
(.124)

.158
(.008)

5.98
(<.025)

p-values in parentheses.
1 denotes a one-tailed test.
Standard deviations in brackets.
Number of subjects in braces.


