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1 I ntroduction

Most economic models are based on the sf-interest hypothess that assumes that all people are
exclusvely motivated by ther maeid oHf-interet. Many influentid  economigts, induding
Adam Smith (1759), Gary Becker (1974), Kenneth Arrow (1981), Paul Samueson (1993) and
Amartya Sen (1995), pointed out that people often do care for the well-being of others and thet
this may have important economic consequences. Yet, 0 far, theee opinions have not had much
of an impact on mangdream economics. In recent years experimental economists have gathered
oveewhdming evidence that sygemdicdly refutes the sdf-interest hypothess. The evidence
uggedts that many people ae drongly motivaied by other-regarding preferences and  that
concerns for farness and reciprocity cannot be ignored in socid interections. Moreover, severd
theoretical papers have been written showing that the observed phenomena can be explained in a
rigorous and trectable manner. Some of these modes shed new light on problems tha have
puzzled economids for a long time like , eg., the perdsence of noncompetitive wage premia,
the incompleteness of contracts, the dlocation of property rights, the conditions for successful
collective action and the optimad desgn of inditutions These theories in turn induced a new
wave of expeimentd research offering additiond exdting indghts into the nature of preferences
and into the reative performance of competing thearies of farness. The purpose of this paper is
to review these recent developments, to point out open questions, and to suggest avenues for
future research. Furthermore, we will argue thet it is not only necessary but dso very promisng
for maindream economics to take the presence of other-regarding preferencesinto account.

Why are economigts 0 rductant to give up the sdf-interest hypothess? One reason is that
this hypothess has been quite successful in providing accurate predictions in some economic
domains. For example, models based on the sdf-interest hypothess make very good predictions
for competitive markets with dandardized goods This has been shown in many caefully
conducted market experiments. However, a large amount of economic activity is taking place
outdde of competitive markets — in makets with a smdl number of traders, in markets with
informational  frictions, in firms and organizations and under incompletdy specified and
incompletely enforcegble contracts. In these environments modds based on the sdf-interest
assumption frequently make very mideading predictions An important ingght provided by some
of the newly devedoped farness modds is that they show why in comptitive environments with
dandardized goods the sdf-interes modd is S0 successful and why in other environments it is
refuted. In this way the new modds provide fresh and expeaimentdly confirmed ingghts into



important phenomena like, e g, non-dlearing markets or the wide-sporead use of incomplete
contrads.

We condder it as important to dress that the avalable experimentad evidence dso
uggests that many subjects behave quite sdfishly even when they are given a chance to afect
other peoples well being a a rdativdy smdl cos. However, there are dso many people who are
drongly motivated by farness and reciprocity and who ae willing to reward or punish other
people & a condderable cogt to themsdves One of the exdting indghts of some of the newly
developed theoreticd modds is tha the interaction between far and sdfish individuds is key to
the undersanding of the observed behavior in drategic settings These modds explan why in
some draegic sdtings dmog al people behave as if they ae completdy sdfish, while in others
the same people will behave asif they are driven by fairess

A scond reason for the rductance to give up the sdf-interest hypothess is
methodologicd. There is a drong convention in economics of not explaning puzzing
observaions by changing assumptions on preferences. Changing preferences is sad to open
Pandora's box because everything can be explaned by assuming the “right” preferences. We
believe that this convention made sense in the past when economigts did not have sophidticated
tools to examine the nature of preferences in a scentificaly rigorous way. However, due to the
development of experimental techniques this is no longer true. In fact, one purpose of this paper
is to show that much progress and fascinding new ingghts into the nature d fairess preferences
have been made in the past decade. While there is ill much to be done this research dearly
shows tha it is possble to discriminate between theories based on different preference
assumptions. Therefore, in view of the facts, the new theoretical developments, the importance of
farmess concans in many economic domans and in view of the exigence of rigorous
experimentd  techniques that dlow us to examine hitherto unsolvable problems in a sdentific
manner, we bedieve tha it is time to recognize that a subdantid fraction of the people is dso
motivated by fairmess concerns. People do not only differ in ther tastes for chocolate and bananas
but dso dong a more fundamentd dimenson. They differ with regad to how sdfish or fair-
minded they are, and this does have important economic consequences.

The rest of this pgper is organized as follows. Section 2 provides many red life examples
indicating the rdevance of farness condderaions and reviews the experimentd evidence It
shows that the sdf-interex modd is refuted in many important Studtions and that a substantid
number of people seem to be strongly concerned about fairness and behave reciprocaly. Section
3 aurveys different theoretical gpproaches that try to explain the observed phenomena In the



meantime there is ds0 a large and growing literature on the evolutionary origins of reciprocity
(see, eg., Bowles and Gintis 1999, Gintis 2000, Sethi and Somananthan forthcoming and 2000).
We do not discuss and review this literature in our paper. Section 4 discusses the wave of new
experiments that have been conducted in order to discriminate between these theories. Section 5
explores the implications of farmness driven behavior in various economic agpplications and offers
some directions for future research. Section 6 condudes! In view of the length of our peper it is
aso posshle to read the paper sdectively. For example, reeders who are dready familiar with the
basc evidence and the different fairess theories may go directly to the new evidence in Section
4 and the economic applicationsin Section 5.

2 Empirical Foundations of Fairness and Reciprocity
2.1  Wheredoes Fairness matter?

The notion of faress is frequently invoked in families a the workplace, ad in peopl€s
interactions with neighbors, friends and even drangers. For indance, our spouse becomes sour if
we do not bear a far share of family responghiliies. Our children are extremdy unhgopy and
envious if they recave less atention and gifts than their brothers and sisters. We do not like those
among our colleegues who perdgently escape doing ther share of important yet inconvenient
departmentd activities.

Farness condderations are, however, not redricted to our persond interactions with
others. They shape the behavior of people in important economic domans. For example
employee theft and the generd work morde of employees is afected by the percaved farness of
the firm's policy (Bewley 1999;.Greenberg 1990). The impact of farness and equity norms may
render direct wage cuts unprofitéble (Agdl and Lundborg 1995; Kahneman, Knetsch and Thder
1986). Firms may, therefore, be forced to cut wages in indirect ways, eg., by outsourcing
activities Farness concans may thus influence decisons about the degree of verticd integration.
They may ds0 sevedy dfect the hold-up problem as demondrated by Ellingsen and
Johannesson (2000). Debates about the gppropriate income tax schedule are strongly affected by
notions of merit and fairness (Saidl and Traub 1999). The amount of tax evason is likdy to be
affected by the percaved farness of the tax sysem (Andreoni, Erard and Fengein 1998; Alm,

1 In the meantime there is ds0 a large and growing literature on the evolutionary origins of rediprocity (see, eg.,
Bowles and Gintis 1999, Ginitis 2000, Sethi and Somananthen Brthcoming and 2000). We do not discuss and review

thisliterature in our paper.
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Sanchez, de Juan 1995; Frey and Weck-Hanneman 1984). Public support for the regulation of
private indudries depends on the percaved farness of the firms policdes (Zgac 1995).
Compliance with contractud obligetions, with organizationd rules and with the law in generd is
grongly sheped by the perceived fairness of the dlocation of materid benefits and by issues of
procedurd judtice (Fehr, Géchter and Kirchgeiger 1997, Lind and Tyler 1988). The functioning
of incentive-compatible mechaniams has been shown to depend on farness consderaions
(Andreoni and Vaian 1999). The solution of oollective action problems like eg., rules
regulating the access to common pool resources, criticdly depends on the farnes of the
dlocation of the costs and bendfits of the rules (Ostrom 1990 and 2000; Fak, Fehr and
Fischbacher 2000c). The erosion of public support for the wdfare gae in the US in the last two
decades has probably dso much to do with deeply entrenched notions of reciprocad fairness
(Bowles and Gintis 2000). Many people cease to support public programs that help the poor if
they have the impresson that the poor do not attempt to bear their share of a society’s
obligations.

Thus, red world examples where farness concans ae likdy to matter abound.
Nevethdess in the following we concentrate on dean experimenta sudies because in mod red
life Stuations it is impossble to unambiguoudy isolate the impact of farness motives. A skeptic
may dways ague tha the notion of fairness is only used for rhetorical purposes that disguises
purdy sHf-interested behavior in an equilibrium of a repesied game. Therefore, we rey on
expaimental evidence of human decison making. In thee experiments red subjects make
decisons with red monetay consequences in carefully controlled laboratory sdttings. In
paticular, the experimenter can implement one-shot interactions between the subjects o that
long-teem df-interest can be ruled out as an explanaion for what we observe. As we will see, in
ome experiments the monetary sakes involved are quite high — amounting up to the income of
three months work. In the experiments reviewed bedow subjects do not know eech others
identity, they interact anonymoudy and, sometimes, even the expeimenter cannot obsarve ther
individual choices.

2.2  Experimental Evidence

In hindaght, it is a bit ironicd that experiments have proven to be citicd for the discovery and
the undeadanding of farnessdriven behavior because for severd decades experimentd
economids were firmly convinced that farness motives would not metter much. At bedt, far
behavior was viewed as a temporary deviation from the strong forces of sdf-interest. In the 1950s

4



Vermnon Smith discovered that under rdativedly wesk conditions experimentd markets quickly
converge to the compitive equilibrium.? Since then the remarkable convergence properties of
expeimental markets have been confirmed by hundreds of experiments (see, e g, Davis and
Holt 1993). For these experiments the equilibrium is computed under the assumption that all
players are exclusvely HHf-interested. Therefore, the quick convergence to equilibrium has been
interpreted as a confirmation of the sdf-interest hypothess. We will see later in this paper that
this conduson was premature because, as the newly developed models of fairness (see Section 3
and Section 5.1) show, convergence to standard competitive predictions can occur even if agents
are very strongly concerned about fairness.

This drong commitment to the sdf-interes hypothess dowly weekened in the 1980s
when experimentd economiss dated to sudy hilaera barganing games and interactions in
sndl groups in controlled laboratory settings (see eg. Roth, Mdouf and Murningham 1981,
Glth, Schmittberger and Schwarze 1982). One of the important experimentd games tha
utimatdy led many people to redize tha the sdf-interest hypothess is problematic was the so-
cdled Ultimaum Game invented by Gulth, Schmittberger and Schwarze (1982). In addition, the
Gift Exchange Game, the Trus Game, the Dictator Game and Public Good Games played an
important role in weskening the excdusve rdiance on the <Hf-interes hypothess All these
games share the fegiure of smplicity. Because they are s0 Smple, they are essy to undergand for
the experimenta subjects and this makes inferences about subjects motives more convinang.

In the Ultimatum Game (UG) a pair of subjects has to agree on the divison of a fixed sum
of money. Person A, the Proposer, can make one proposd of how to divide the amount. Person B,
the Responder, can accept or reect the proposed divison. In the case of rgection, both receive
nothing; in the case of acoceptance, the proposal is implemented. Under the standard assumptions that
(i) both the Proposer and the Responder are rationad and care only about how much money they get
and (i) that the Proposer knows that the Responder is rationd and sdfish, the subgame perfect
equilibrium prescribes a rather extreme outcome: The Responder acocepts any podtive amount of
money and, hence, the Proposer gives the Responder the smdlest money wnit, € and keepsthe rest.

A robug result in the UG, across hundreds of experiments, is that proposds offering the
Responder less than 20 percent of the available surplus are rgected with probability 0.4 to 0.6. In
addition, the probability of rgection is decreesng in the dze of the offer (see eg., Glith,
Schmittberger and Schwarze, 1982, Camerer and Thaer, 1995; Roth, 1995, and the references

2 gmith's results were eventudly published in the Journd of Politicd Economy in 1962, after time consuming
debates with the referees. It is dso ironicd that Smith's initid am wes ,to do a more credible job of rdecting
competitive price theory* than Chamberlin (1948).
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therein). Apparently, many Responders do not behave in a sdf-intered maximizing manner. In
generd, the moative indicated for the rgection of pogdtive, yet "low", offers is that subjects view them
as unfair. A further robugt result is that many Proposers seem to anticipate thet low offers will be
rgected with a high probability. This is suggested, for example, by the comparison of the results of
Dictator Games (DG) and Ultimatum Games. In a DG the Responder’s option to rgject is removed
the Responder must accept any proposd. Forsythe et d. (1994) were the firs who compared the
offers in UGs and DGs They report that offers are subgantidly higher in the UG which suggests
that many Proposers do gpply backwards induction. This interpretetion is aso supported by the
aurprising obsarvation of Roth, Prasnikar, Okuno-Fujiwara and Zamir, 1991, who showed that the
modd offer in the UG tends to maximize the expected income of the Proposer. 3

The UG shows that a Szedble fraction of Responders is willing to punish behavior thet is
percaved as unfar. In contradt, the Gift Exchange Game (GEG) indicaes that a sibstantid fraction
of the Responders are willing to reward actions that are perceived as generous or fair. The fira GEG
has been conducted by Fehr, Kirchdeiger and Riedl (1993). In the GEG the Proposer offers an
amount of money w 1 [w,w], w® O, which can be interpreted as a wage payment, to the
Responder. The Responder can accept or rgject w. In case of a rgection both players receive zero
payoff; in case of acceptance the Responder has to make a codtly “effort” chaice el [e, e],e > 0.
The monetary payoff for the Proposer is X~ = ve — w while the Responder’ s payoff is x? = w — c(e)
where v denotes the margind vaue of effort for the Proposer and c(€) the drictly increasng effort
cost schedule.® Under the standard assumptions (i) and (ji) above the Responder will dways choose
the lowest feesble effort levd e and will, in equilibrium, never rgect any w. Therefore, the
subgame perfect proposal isthelowest feesblewagelevel w.

The GEG captures a principd-agent rdaion with highly incomplete contracts in a ylized
way. Vaiants of the GEG have been conducted by severd authors® All of these studies report that
the meen efort is in generd, pogtively rdaed to the offered wage which is condgtent with the
interpretation that the Responders, on average, reward generous wage offers with generous effort

3 Suleiman (1996) reports the resuits of UGs with varying degrees of veto power. In these games a rejection meant that |
percent of the cake was destroyel. For example, if | = 0.8, and the Proposer offered a 9:1 divison of $10, a rgection
implied that the Proposer received $1.8 while the Responder recaived $0.2. Suleman reports that Proposers offers are
grongly increesingin|l .

* In some applications of this game the Proposer’s payoff was given by x* = (v — w)e. This formulation rules out that
Proposers can make losses when they offer generoudy high wages Likewise, in some applications of the GEG the
Responder did not have the option to rgect w. Thus, the Proposer just sent w while the Responder choose an effort leve.
Under the gtandard assumptions of rationdity and sdfishness the subgame perfect equilibrium is, however, not affected
by these differences.

> Se e g, Fer, Kirchseiger and Riedl (1993, 1998), Chamess (1996, 2000), Fehr and Falk, (1999), Gachter and Falk
(1999), Falk, Gachter and Kovacs (1999), Hannan, Kagd and Moser (1999) and Brandts and Charness (1999).
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choices. However, as in the case of the UG, there are consderable ndividud differences among the
Responders While there typicdly is a Szedble fraction of Responders (frequently roughly 40
percent, sometimes more than 50 percent) who exhibit a reciprocd effort pattern, there is dso a
substantid fraction of Responders who dways make purdy sdfish effort choices or whose choices
seem to deviae randomly from the sdf-interested action. Despite the presence of selfish Responders
the rdaion between average effort and wages is in generd sufficiently steep to render a high wage
policy profitable. This induces Proposers to pay wages far above w. Evidence for this interpretetion
comes from Fehr, Kirchgeiger and Riedl who embedded the GEG into an experimenta market. In
addition to the embedded GEG — there was a control condition in which the effort levd was
exogenoudy fixed by the experimenter. Note that in the control condition the Responders can no
longer reward generous wages with high effort leves It turns out that the average wage is
subgtantialy reduced when the effort is exogenoudy fixed.

Ancther important game that did much to change the exdusve rdiance on the saf-interest
hypothesis was the Trust Game (TG), firg sudied by Berg, Dickhaut and McCabe (1995). InaTG a
Proposer recaves an amount of money y from the experimenter, and then can send between zero
and y to the Responder. The experimenter then triples the amount sent, which we teem z, s0 that the
Responder has 3z The Responder is then free to return anything between zero and 3z to the
Proposer. It turns out that many Proposers send money and that many Responders give back some
money. Moreover, there is frequently a strong corrdaion between z and the amount sent back & the
individud as well as & the aggregate leve (see eg., Miller 1997, Fahr and Irlenbusch 2000, Cox
2000).

Findly, we briefly consder the evidence on Public Good Games (PGGs). Like the GEG the
PGG is not only important because it provides interesting ingghts into the nature of non pecuniary
motivations but it aso captures the essence of numerous red world Stuations. There is by now a
huge experimentd literature on PGGs (see Ledyard, 1995, Dawes and Thaer 1988 for surveys). In
the typicd experiment there are n players who smultaneoudy decide how much of ther endowment
to contribute to a public good. Player i’'s monetary payoff isgiven by xi = yi — g + m3yj where yi is
player i’'s endowment, g; her contribution, m the monetary payoff per unit of the public good and S
the amount of the public good provided by dl players The unit payoff mobeys m< 1 < nm This
enaures that it is a dominant drategy to contribute nothing to the public good dthough the totd
auplus would be maximized if dl players contributed their whole endowment® In many
experiments the PGG s repested for about 10 periods where in each period the group compostion

® Typically, endowments are identical and n £ 10 but there are dso experiments with a group size of 40 and 100 (Iszec,
Waker and Williams 1994).
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changes randomly. If we redrict atention to behavior in the find period (in order to abdract from
repesied games or learning effects) it turns out that roughly 75 percent of al subjects contribute
nothing to the public good and the rest contributes very little.”

If one adds to the PGG the opportunity to punish other group members the contribution
pattern changes radicaly (Fehr and G&chter, 2000). In a PGG with a punishment option there are
two sages. Stage oneis identical to the above described PGG. At stage two, after every player in the
group has been informed about the contributions of each group member, each player can assign up
to ten punishment pants to each of the other players. The assgnment of one punishment point
reduces the firg-stage income of the punished subject by 3 points on average but it aso reduces the
income of the punisher according to a drictly increesng and convex cost schedue. Note that since
punishment is codly for the punisher, the sdf-interes hypothess predicts zero punishment.
Moreover, ance rationd players will anticipate this, the sdf-interest hypothes's predicts that nobody
will contribute, i.e, there should e no difference in the contribution behavior between the usud
PGG and a PGG with a punishment opportunity. The experimentd evidence is, however, completdy
a odds with this prediction. While in the usud PGG cooperdion is dose to zero in the find period,
the punishment opportunity causes, on average, stable cooperation rates around 75 percent of
subjects endowment.2 The reason for these huge differences in contribution behavior is thet in the
punishment condition many cooperators punish the freerida's. The more a subject deviaes from the
average contribution of the other group members the more it is punished. Thus, the willingness to
punish “unfair” behavior is not redricted to the UG.

The above mentioned facts in the UG, the GEG, the TG and the PGG are now wdl
established and there is little disagreement about them. But there are, of course, questions about
which factors change the behavior in these games. For example, a quedtion that routindy comes up
in discussons with economids is whether a rise in the sake leve will eventudly induce subjects to
behave in a sdf-interested manner. There are severd pgpars examining this question (Hoffman
McCabe and Smith 1995, Fehr and Tougareva 1995, Sonim and Roth 1998, Cameron 1999). The
urpriang answver is that rdativey large increases in the mongtary dekes did nothing or little to
change behavior. Hoffman, McCabe and Smith could not detect any effect of the dake levd in thar

7 At the beginning of a repested PGG subjects contribute on average between 40 and 60 percent of their endowment
but towards the end contributions are typicdly very low. This pattern may be due to repested game effects. Another
plausble reason for the decay of cooperation is that many subjects are conditiond cooperators as shown by Croson
(1999), Hschbacher, Gachter and Fehr (1999) and Sonnemans, Schram and Offermen (1999). Condtiona cooperators
cease to cooperate once they natice thet sdlfish subjects take advantage of their cooperation.

8 If the same subjects are dlowed to stay together for ten periods the cooperation rate even dimbs to 90 percent of
subjects endowments in the final period. In Fehr and Géchter (2000) the group Sze was n = 4. Recently, Carpenter
(2000) showed that with a group size of n = 10 subjects achieve dmog full co-operation even with a random group
composition over time.
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UGs Felr and Tougareva conducted GEGs (embedded in a competitive exerimentd market) in
Maoscow. In one condition the subjects earned, on average, the equivaent amount of the income of
one week in the experiment. In another condition they earned the equivadent of a ten weeks income.
Despite this large difference in the seke Sze there are no Sgnificant differences across conditions in
the behavior of both the Proposers and the Responders. Sonim and Roth conducted UGs in
Sovakia They found a smdl interaction effect between experience and the sake levd. In the find
period of a saies of one-shat UGs the Responders in the high-sake condition (with a 10-fold
increase in the dake leve rdative to the low stake condition) seem to be willing to rgect a bit less
frequently. Fehr and Tougareva adso dlowed subjects to repeat the game (with randomly meatched
partners). They found no such interaction effects. Cameron conducted UGs in Indonesia and —in the
high stake condiition - subjects could earn the equivadent of three months income in her experiment.
She obsarved no effect of the sake level on Proposers behavior and a dight reduction of the
rejection probability when stakes were high.

Of course, it is dill possble that in the presence of extremdy high stakes there may be a shift
towards more sdfish behavior. However, for large segments of the populaion this is not the
economicaly rdevant quesion. For dmog al people the vast mgority of ther decisons involves
dake levels wdl bdow three months income Thus, even if fairness driven behavior would play o
role a dl & dake levds above that dze, farmness concerns would gill play a mgor role in many
economically important domains.

2.3  Interpretation of the Evidence

While there is now little dissgreement regarding the facts there is ill disagresment about
the interpretation of these facts. In Section 3 we will describe severd recently developed theories of
famess tha mantan the rationdity assumption but change the assumption of purdy Hfish
preferences. Some researchers have, however, resrvations about changes in the mativaiona
assumptions and prefer, indead, to interpret the behavior in these games as dementary forms of
bounded rationdity. For example, Roth and Erev (1995) and Binmore, Gde and Samueson (1995)
try to explain the presence of far offers and rgjections of low offers in the UG by learning modds
that are based on purely pecuniary preferences. These models are based on the idea that the rgection
of low offers is not very codly for the Responder and, therefore, the Responders learn only very
dowly not to rgect such offers. The rgection of offers is, however, quite costly for the Proposers.
Therefore, Proposers learn more quickly thet it does not pay to make low offers. Moreover, sSnce
Proposars quickly learn to make far offers, the pressure on the Responders to learn accepting low
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offers is greatly reduced. This gives rise to very dow convergence to the subgame perfect
eguilibium — if there is convergence & dl. The smulaions of Roth and Erev and Binmore, Gale
and Samueson show that it often takes thousands of iterations until play comes close to the sandard
prediction.

In our view there can be little doubt that learning processes are important in red life as well
as in laboratory experiments. There are numerous examples where the behavior of subjects changes
over time and it seems dear that learning modds are prime candidates to explain such dynamic
paterns. We believe, however, that attempts to explain the basic facts in such smple games as the
UG, the (GEG and the TG in terms of learning models that assume completdly sdfish preferences are
misplaced. The decisons of the Responders, in paticular, are 0 Smple in these games that it is
difficult to believe that they make sysematic mistakes and rgject noney or reward generous offers
dthough their true preferences would require them not to do so. Moreover, the above cited evidence
from Roth et d. (1991) Forsythe et d (1995), Suleiman (1996) and Fehr, Kirchdeiger and Riedl
(1998) suggests that many Proposars do anticipate Responders actions surprisngly wel. Thus, at
leegt in these Imple two-dage games, many Proposars seem to be quite rationd and forward
looking.

Sometimes it is ds0 argued that the behavior in these games is due to a socid norm  (see, e.
g., Binmore 1998). In red life, s0 the argument goes, experimenta subjects make the bulk of ther
decisons in repeated interactions. It is well known that in repeated interactions the rgection of
unfair offers or the rewarding of generous offers can be sustained as an equilibrium. According to
this argument, notions of famess peform the function of sdecting a paticular equilibrium among
the infinitdy many equilibria that typicdly exig in longterm interactions. Subjects behavior s,
therefore, adapted to repeated interactions and they tend to goply behaviord rules that are
aopropriate in the context of repested interactions, erroneoudy to laboratory one-shot games. This
argument essentidly boils down to the dam that subjects cannot rationdly diginguish between one-
shat and repested interactions. One problem with this argument — apart from daming that subjects
make systematic migakes — is that it cannat explain the huge behaviord variaions across one-shot
games. Why do in Forsythe et d. (1995) the Proposers give so much less in the DG compared to the
UG? Why do the Proposars in the control condition with exogenoudy fixed effort (Fehr,
Kirchgeiger and Riedl 1998) make 0 low wage offers? Why is there o much defection in the find
round of PGGs while in the presence of a punishment opportunity a high level of co-operation can
be achieved? Invoking some kind of socid norm cannot explain this behavior unless one is willing
to assume that different socid norms gpply to these dfferent Stuations. A second problem with the
above argument is that there is compdling evidence that in repested interactions experimenta
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ubjects do behave very differently compared to one-shot Stuations. In Gachter and Falk (1999) it is
shown that he Responders in GEGs put forward much higher effort levels if they can day together
with the same Proposer.® In fact, experimental subjects who participate in one-shot GEGs frequently
complan &fter the experiment that the experimenter ruled out repested interactions because that
would have endbled them, s0 the subjects dam, to devedop a much more trustful and efficient
rlaion with ther patner. All this indicates that experimenta subjects are well aware of the
difference between one-shot interactions and repeated interactions.

The above arguments suggest that an gpproach that combines bounded rationdity with
purey sdfish preferences does not provide a satisfactory explanation of the facts observed in UGs,
GEGs, TGs and PGGs. In our view, there remain two plausible approaches to account for the facts.
One gpproach is to maintain the assumption of rationdity a leest for the andyss of these smple
games and to assume, in addition, that some players are not only motivated by pecuniary forces. The
other gpproach is, to combine modes of learning with modds that teke into account non-sdfish
matives. In the following we focus on the firg goproach because there has been much progress in
this areain recent years, while the second approach is il initsinfancy.°

3 Theories of Fairness and Reciprocity

This section surveys the most prominent recent atempts to explain the experimenta evidence
sketched in Section 2 within a rationd choice framework. Two man approaches can be
didinguished. The first goproach assumes that a leest some agents have “socid preferences’, i.e,
the utility function of these agents does not only depend on the own materid payoff but dso on
how much the other players receive. Given thee socid preferences dl agents are assumed to
behave pefectly raiond and the wel known concepts of traditiond utility and game theory can
be goplied to andyze optima behavior and to characterize equilibrium outcomes in experimenta
games. The second agpproach focuses on “intention-based reciprocity”. This approach assumes
that a player cares about the intentions of her opponent. If she feds treated kindly, she wants to
return the favor and be nice to her opponent. If she feds trested badly, she wants to hurt her
opponent. Thus, in this goproach it is crudd how a player interprets the behavior of the other
players. This cannot be cgptured by traditiond game theory but requires the framework of

psychologicd game theory.

° Andreoni and Miller (199) aso report that in Prisonners Dilemmes increases in the probahility of staying together
or meeting the same partner again increase cooperation rates.

19 An exemption is the recent paper by Cooper and Stockmen (1999) that combines reenforcement leaming with a
modd of socid preferences and the paper by Costa-Gomes and Zauner (1999).

11



The darting point of both of these gpproaches is to make rather specific assumptions on
the utility functions of the players Altendively, one could dat from a generd preference
relaion and ask what kind of axioms are necessty and aufficent to generate utility functions
with certain properties. Axiomatic gpproaches are discussed at the end of this section.

3.1 Social Preferences

Classcd utility theory assumes that a decison maker has preferences over dlocations of materid
outcomes (eg. goods) and that these preferences satify some “rationdity” o

requirements, such as completeness and trangtivity. However, in dmog dl applications this
farly generd framework is intepreted much more narowly by implictly assuming thet the
decison maker only cares about one aspect of an dlocaion, namey the materid resources that
are dlocated to her. Modeds of socid preferences assume, in contradt, that the decison maker
may aso care about how much materid resources are dlocated to others.

Somewhat more formdly, let {1,2,...,.N} denote a s& of individuds and x=(X1,X2,...,.XN)
denote an dlocation of phydcd resources out of some set X of feasble dlocations, where X
denotes the materid resources dlocated to person i. The sdf-interes hypothess says that the
utility of indvidud i depends on x; only. We will say that individud | has social preferences if
for any given x; person i's utility is affected by vaidions of x;, jti. Of course, Smply assuming
thet the utility of individud i may be any function of the totd dlocation is too generd because it
does not yidd any empiricaly testable redtrictions on observed behavior. In the following we will
discuss severd models of socid preferences, each of which assumes that the preferences of an
individual depend on x;, j 11, in adifferent way.

311 Altruism

A peson is dtruidic, if the fird patid derivatives of u(xi,...,Xn) with respect to Xg,...Xn ae
drictly postive, i.e, if her utility increasss with the well being of other people! The hypothesis
that people are diruidic has a long tradition in economics and has been usad to explain chariteble
donations and the voluntary provison of public goods (see, eg., Becker, 1974).

1 The Encydopaedia Britannica (1998, 15th edition) defines an dtriisic agent as someone who feds the obligation
“to further the plessures and dleviate the pains of other people’. Note that our definition of dtruiam differs
somewhat from the definition used in mord philosophy, where “dtruism” reguires a mord agent to be concerned
only about the wefare of others and not about his own happiness.
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Clearly, the dmplest game to diat dtruisic preferences, is the Dictaor Game. Adreoni
and Miller (2000) conducted a sies of DG experiments in which one agent could alocae
“tokens’ between hersdf and another agent for a series of different budgets. The tokens were
exchanged into money a different rates for the two agents and the different budgets. Let Ui(x1,X2)
denote subject i's utility function representing her preferences over monetary alocations(X1,x2).

In a firg gep Adreoni and Miller check for violaions of the Generd Axiom of Reveded
Preference (GARP) and find that amost dl subjects behaved consgently and passed this basic
rationdity check. Then they dassfy the subjects into three main groups. They find that about 30
percent of the subjects give tokens to the other party in a fashion that egqualizes the mongary
payoffs between players. The behavior of 20 percent of the subjects can be explained by a utility
function in which x; and x; are perfect subdtitutes, i.e,, these subjects seem to have maximized the
(weghted) sum of the mondary payoffs However, there ae dso dmost 50 pecet of the
ubjects who behaved “sdfihly” and did not give any Sgnificant amounts to the other party.
Andreoni and Miller (2000, p.23) conclude that dtruidic behavior exids and that it is condgent
with rationdity, but dso that individuds are heterogeneous.

Chaness and Rabin (2000) condder a spedific form of dtruism which they cdl quas-
maximn preferences They dat from a “dignterested socid welfare function” which is a convex
combination of Rawls maximin criterion and a utilitarian welfare function:

WX1,X2,....X N)= ABRIN{X1,...,. XN} + (1-O)kX1+ ...+ XN)

where d (0,1) is a paameter reflecting the weight that is put on the maximin criterion. The

utility function of an individud is then given by a convex combinaion of his onn mongary

payoff and the above socid welfare function:'?
Ui(X1,X2,.-.XN)=(1-OX1+d arin{xy,.... Xn}H (1-D %K1t ...+ XN)] -

In the two player case this boils down to
i x+od- d)x; if x <X

Ui(Xl’Xz)—%(l_ g)x +a, if x 3 X

12 Note that Charmess and Rabin do not normalize payoffs with respect to N. Thus, if the group size changes, and the
paameters dand g are assumed to be condant, the importance of the maximin term in relation to the player's own
meterid payoff changes.
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Note that the margind rate of subdtitution between x; and X is svdlerif xi<x;. Hence, the
decison meker cares about the wel being of the other person, but less o if the other person is
better off than sheis.

Altruism in gened and ques-maximin preferences, in particular, can explain postive acts
to other players, such as gving in Dictaor Games voluntary contributions in Public Good
Games, and the kind behavior of Responders in trust and Gift Exchange Games™® but it is dearly
inconggtent with the fact that in some experiments subjects try to retdiate and lurt other subjects
even if this is codly for them (s in the ultimaum game or a public good game with
punishments). This is why Chaness and Rabin augment quas-maximin  preferences by
incorporating reciprocity (see Section 3.2.3 below).

3.12 Rdativelncomeand Envy

An dterndive hypothesis is that subjects are concerned not only about the absolute amount of
money they receive but dso about their rddive sanding compared to others. This “rdative
income hypothess’ has a long tradition in economics and goes back a least to Veblen (1922).
Bolton (1991) formdized this idea in the context of an expeimentd barganing game between
two players and assumed that Ui(x;,x)=u(Xi,xi/X;), where u(>c¥ is Sridly increesing in its first
agument and where the partid derivative with respect to xi/x; is srictly pogtive for  xj<x; and
equa to O for x;3x;. Thus, agent i suffers if she gets less than player j, but she does not care about
player j if she is better off hersdf. Note that this utility function implies that U/] x;£0, just the
oppodte of dtruism. Hence, while this utility function is conddent with the behavior in the
bargaining games conddered by Bolton, it fals to explan giving in dictator, gift exchange and
trus games or voluntary cortributions in public good games. The same problem aises in the
envy-gpproach of Kirchsteiger (1994).

13 However, even in these games dtruism has some implausible implications For example, in a public good context,
dtruiam implies that if the government provides pat of the public good (financed by taxes) then every Dollar
provided by the government “crowds out” one Dollar of private, voluntary contributions. This “neutrdity property”
holds quite generdly (Bernheim, 1986). However, it is in contrast to the empiricd evidence reporting that the actud
crowding out is rather amdl. This has leed some researchers to indude tre plessure of giving (a “warm glow effect”)
in the utility function (Andreoni, 1989).
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3.1.3 Inequity Averson

The preceding goproaches asumed that  utility is dther monotonicdly increesng or
monotonicaly decreesng in the wdl being of other players. Fehr and Schmidt (1999) assume
that a player is dtruidic towards other players if their maerid payoffs ae bdow an equitadle
benchmark, but she feds envy when the maerid payoffs of the other players exceed this leve.X*
In mos expeaiments it is naturd to assume tha an equiteble dlocaion is an equad mongary
payoff for dl players. Fehr and Schmidt consder the smplest utility function capturing thisidea.

Ui(X1,...xn) = Xi - [@if(N-1)]mex S xj-xi,0} - [B/(N-1)Jmax Sui{x—x;,0}.

with b£a; and bB£L Note that U/ x20 if and only if x;3x;. Note dso that the disutility from
inequdity is larger if another person is better off than player i than if another person is worse off
(a®b).

This utility function can raiondize podtive and negative actions towards other players. It
Is condgent with giving in dictator, gift exchange and trust games and with the rgection of low
offers in ultimatum games It can dso explan voluntary contributions in public good games and
the costly punishment of free-riders.

A second important ingredient of this modd is the assumption that individuds are
heterogeneous. If dl people were dike, it would be difficult to explan why we obsarve that
people sometimes ress “unfair” outcomes or manage to cooperate even though it is a dominant
draegy for a sdfish person not to do s0, while in other environments fairess concerns or the
desire to cooperate do not seem to have much of an effect. Fehr-Schmidt show that the interaction
of the didribution of types with the draegic environment explains why in some Studions very
unequa outcomes are obtained while in other gStuations very egditarian outcomes preval. For
example, in catan compditive environments (see, eg., the ultimaum game with Proposer
competition in Section 5.1) even a population that condsts only of very far types (high asad
b'9 cannot prevent very uneven outcomes. The reason is that none of the inequity averse players
can enforce a more equitable outcome through her own actions. In contrast, in a public good
game with punisment, a gndl fradtion of inequity avarse players is suffident to credibly
thresten that free riders will be punished which induces sdfish players to contribute to the public
good.

14 Daughety (1994) and Fetr, Kirchsteiger and Ried (1998) dso assume that a player values the payoff of reference
agents positively, if she is reatively better off, while she vaues the others payoff negdively, if she is relaively
worse off.
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Usng the data thet is avaladle from many experiments on the ultimaum game, Fehr and
Schmidt cdibrate the didribution of a and b in the population. Keeping this diribution condant,
they show that ther modd yidds quantitativdly accurate predictions across many barganing,
market and co-operation games.™

Bolton and Ockenfds (2000) independently developed a sSmilar modd of inequity
averson. They dso show that ther modd can explan a wide vaiely of seemingly puzzing
evidence like eg, giving in DGs and GEGs and rgections in UGs In thar modd the utility
functionisgiven by

Ui = Ui(x,si)
where
Xi o N
_:’gINxJ |faj:1xj10
Si_l. 111 .. O N
I~ if aj:l | =

For ay given s;, the utility function is assumed to be weekly increesng and concave in player i's
owvn materid payoff x;. Furthermore, for any given x;, the utility function is grictly concave in
player i's share of tota income, s;, and obtains a maximum a s;=1/N.® Bolton and Ockenfd's do
not pin down a spedfic functiond form, so ther utility function is more flexible However, this
dso mekes it more difficult to get dosed form solutions and quantitative predictions for the
outcomes of many experiments. It dso imposes less discipline on the researcher not to adjust the
utility function to a specific set of data

For two-player-games Fehr-Schmidt and  Bolton-Ockenfds  often  yidd quditaivey
gmilar results. With more then two players there are some interesting differences. In this case

15 One dranback of the piecewise linear utility function employed by Fehr and Schmidt is that it implies corner
solutions for some games where interior solutions are frequently doserved. For example, in the dictator game, a
decison meker with a Fehr-Schmidt utility function would ether give nothing (if her b<0.5) or share the pie equdly
(if b>05). Giving away a fraction thet is drictly in between 0 and 0.5 is optima only in the non-generic case where
b=0.5. However, this problem can be avoided by assuming nonHinear inequity aversion.

16 This specification of the utility function has the disadvantage that it is not independent of a shift in payoffs
Congder, for example, a dictator game in which the dictator has to divide X Dollars. Note thet this is a congant sum
game becaue x3+X% © X If we reduce the sum of payoffs by X, i.e, if the dictator can take away money from her
opponent or give to him out of her own pocket, then xi+x2 = O for any decison of the dictator and thus we aways
have s,=s,=1/2. Therefore, the theory mekes the implausible prediction that, in contrest to the game where x+x; =
X > 0 all dictators should take as much money from their opponent as possble. A rdated problem has been noted by
Camerer (1999, p. 61). Suppose that the ultimaum game is modified as follows If the Responder rgects a proposa
the Proposer receives a amdl amount >0 while the Responder receives zero. In this game the rgection of a positive
offer implies s=0 while acceptance implies s>0. Thus, the Responder never rgects any podtive offer no matter how
srdl e> 0.
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Fehr and Schmidt assume that a player compares hersdf to each of her opponents separately.
This implies, that her behavior towards an opponent depends on the income difference towards
this person. In contragt, Bolton and Ockenfels assume that the decison maker is not concerned
about each individud opponent but only about the average income of dl players. Thus, whether
UMK is pogtive or negtive in the Bolton-Ockenfels model does not depend on j's relative
position towards i, but rather on how wel i does as compared to the average. If xi is beow the
average, then i would like to reduce j's income even if | has a much lower income than i hersdf.
On the other hand, if i is doing better than the average, then she is prepared to give to j evenif j is
much better off then i.*’

3.1.4  Altruism and Spitefulness

Levine (1998) offers a different sdution to explan giving in some games and punishing in
others. Consider the utility function

Ui=xi+Seix(ai+1 &)/(1+1)

where 0fl £1 and -1<ai<1 for dl il {1,...,N}. Suppose first that | =0. In this case the utility
function reduces to Ui=x;+a SuiX;. If &>0, then person i is an dtruist who wants to promote the
wdl being of other people if <O, then player i is soiteful. While this utility function would be
able to explan why some people contribute in public good games and why some (other) people
rgect podtive offers in the utimatum game, it cannot explan why the same person who is
dtruidic in one setting is soiteful in ancther. To ded with this problem, suppose that | >0. In this
cax an dtruidic player i (with a>0) feds more dtruidic towards ancther dtruigt than towards a
soiteful person. In fact, if -l a>a player i may behave itefully hersdf. In most experiments
where there is anonymous interaction, the players do not know the parameer g of thar
opponents and have to form bdiefs aout them. Thus any ssquentid game becomes a sgnding
game in which beliefs about the other players types are crudidly important to determine optima
draegies. Thismay give rise to amultiplicity of sgnding equilibria

Levine uses the data from the ultimatum game to cdibrae the didribution of a and to
edimae | (which is assumed to be the same for dl players). He shows that with these
parameters the modd can reasonably fit the data on centipete games, market games, and public
good games. However, because a<l1, the modd cannot explan pogtive giving in the dictator
game.

17 See Camerer (1999) and Section 4.1 for amore extensive comparison of these two approaches
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32 M odels of I ntention-Based Reciprocity

Modds of socid preferences share a common weekness. They assume that players are only
concerned about the didributiordl consequences of ther acts but not about the intentions thet
leed ther opponents to choose these acts. To see tha this may be a problem condder the
foloving two “mini-ultimatum games’ in which the draiegy st of the Proposer is redricted. In
the first condition the Proposer can choose between a 50:50 and an 80:20 split. In the second
condition the Proposer must choose between an 80:20 and a 20:80 divison of the pie. All theories
that look only a the didributiond consequences mus predict that if a Responder rgects the
80:20 gdlit in the fird condition, then she must dso rgect this offer in the second condition.
However, in the second condition a fair divison of the pie was not feasble and so the Responder
may be more inclined to accept this offer as compared to the firg trestment where the Proposer
could have split the pie evenly but chose not to do so. In fact, Fak, Fehr and Fischbacher (20008)
report thet the 80:20 Split is rejected significantly less often under the second condition.'® Thisis
incongddent with any theory of socid preferences that rdy only on preferences over income
digributions.

321 FairnessEquilibrium

In a pionering aticde, Rabin (1993) darts from the obsarvation that our behavior is often a
reaction to the (expected) intentions of other people. If we fed that another person has been kind
to us, we often have a desre to be kind as wel. If we fed that somebody wanted to hurt us, we
often have the desreto retdiate even if thisis persondly coslly.

In order to modd intentions explicitly, Rabin departs from traditiond game theory and
adopts the concept of “psychologica game theory” that had been introduced by Geanakoplos,
Pearce and Stacchetti (1989). In psychologicd game theory, utilities do not only depend on
termina-node payoffs but dso on players beiefs. Rabin redricts attention to two-player, normd
form games. Let A1 and Az denote the (mixed) srategy sets for players 1 and 2, respectively, and
letxi: A.” AX® IR be player i's maerid payoff function.

18 This criticism does not necessarily gpply to Levine (1998). In his model, offering 80:20 may be interpreted as a
sgnd that the Proposer is spiteful if the 50:50 split was avalable, and may be differently interpreted if the 50:50
Fplit was not available. However, if a player knows the type of her opponent, her behavior is independent of what the
opponent doesto her and of why he doesit to her.
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We now have to define (hierarchies of) beliefs over srategies Let al A denote a strategy
of player i. When i chooses her draegy she must have some belief about the drategy to be
chosen by player j. In dl of the following iT {1,2} and j=3-i. Let bj denote player i's belief about
whét player j is going to do. Furthermore, in order to rationdize her expectation by, player i must
have some belief about what player | bdieves that player i is going to do. This beief about bdiefs
is denoted by ci. The hierarchy of beliefs could be continued ad infinitum, but the firg two leves
of beliefs are sufficient to define reciproca preferences.

Rebin sarts with a “kindness function”, fi(a,by;), which measures how kind player i is to
player j. If player i believes that her opponent chooses drategy by, then she chooses effectivdy
her opponents payoff out of the set [x;'(),x"(by)] where x'(b) (x"(b)) is the lowest (highest)
payoff of player j theat can be induced by player i if j chooses by. According to Rebin, a “far” or
“equitsble’ payoff for player j, xi(h), is just the average of the lowest and highest payoffs
(exduding Pareto-dominated payoffs, however). Note that this “far” payoff is indegpendent of the
payoff of player i. The kindness of player i towards player j is measured by the difference
between the actud payoff she gives to player j and the “far” payoff, rative to the whole range
of feesible payoffs!®

fi(a,by)°[ (2% ()] /1" (B1) ' (by)]
with j=3- and fi(a;, B)=0 if th(bj)'XjI(bj):O. Note that fi(a;, §)>0 if and only if player i gives
player j more than the “fair” payoff.

Findly, we have to define player i's belief about how kind she is being trested by player |.
This is defined in  exactly the same manner, but beiefs have to move up one levd. Thus, if
player i beliefs that player j chooses by and if she believes that player | believes that i chooses c,
then player i percelves player j's kindness as given by:

fy' (B,6)°[xi(G, b= (@)/[x"(G)xi (@)]

with j=3- and fi(by, 6)=0 if xi"(c)}—x'(c)) = 0. These kindness functions can now be used to define
aplayer’s utility function:

Ui(ab;,c)=xi(a, by)+f' (b, c)[ 1+fi(a,b)] ,

19 A disturbing festure of Rabin's formulation is that he excludes Pareto-dominated payoffs in the definition of the
“fair” payoff, but not in the denominator of the kindness term. Thus adding a Paretodominated Srategy for player |
would not affect the fair payoff but it would reduce the kindnessterm.
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where a=(a1,a2). Note that if player | is percaved to be unkind (fi' (3<0), player i wants to be as
unkind as possble, too. On the other hand, if f;' (3¢ is pogtive, player i gets some additiond utility
from being kind to player j as wdl. Note dso, that the kindness terms have no dimenson and thet
they mug lie in the intavd [-1,0.5]. Thus the utility function is sendtive to postive dfine
trandormations. Furthermore, the kindness term becomes less and less important the higher the
meaterid payoffsare.

A “farmess equilibrium” is an equilibium in a psychologicd game with these payoff
functions, i.e, a par of drategies (ai,a) that are mutudly best responses to each other and a st
of rationd expectationsb=(by,b,) and c=(c1,¢;) that are consstent with equilibrium play.

Rabin's theory is important because it was the firg contribution that made the notion of
reciprocity precise and explored the consequences of reciprocd behavior. The modd provides
sved intereding indghts, but it is not wdl suited for predictive purposes. It is condgtent with
rgections in the UG but thee exis many other unreasonable equilibria induding equilibria in
which the Responders recaives more than 50 percent of the pie. The multiplicity of equilibria is a
genad fedure of Rabin's modd. If maeid payoffs ae suffidently sndl so that psychologica
payoffs matter, then there are dways multiple equilibria In paticular, there is one equilibrium in
which both players are nice to each other and one in which they are nesy. Both equilibria are
supported by sdf-fulfilling prophedies, o it is difficult to predict which equilibrium is going to
be played.

The theory adso predicts that players do not underteke kind actions unless others have
shown their kind intentions. Suppose, for example, that in the prisoners dilemma player 2 has no
choice but is forced to cooperate. If player 1 knows this, then - according to Rabin's theory - she
will interpret player 2's cooperation as “neutrd” (f2’(33=0). Thus she will only look a her
materid payoffs and will defect. This contrasts with modds inequity averson where player 2
would co-operate irrespective of the reason for player 1's co-operation. We will discuss the
experimenta evidence that can be usad to discriminae between the different gpproaches in
Section 4 below.

3.22 Intentionsin Sequential Games

Rabin's theory has been defined only for two person, normd form games. If the theory is gpplied
to the nomd form of dample sequentid games, some very implaudble equilibria may aise For
exanmple, in the sequentid prisoners dilemma, unconditiona cooperation of the second player is
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pat of a “farness’ equilibrium. The reason is that Rabin's equilibrium notion does not force
player 2 to behave optimally off the equilibrium path.

In a subsequent paper, Dufwenberg and Kirchgeiger (1998) generdized Rabin's theory to
N-person extengve form games for which they introduce the notion of a “Sequentid Reciprocity
Equilibrium” (SRE). The main innovaion is to keep track of bdiefs aout intentions as the game
evolves In paticular, it has to be specified how bdiefs aout intentions are formed off the
equilibrium path. Given this sysem of bdiefs draegies have to form a farness eguilibrium in
every proper subgame?® Applying their modd to severd examples Dufwenberg and Kirchsteiger
show that conditional cooperation in the prisoners dilemma is a SRE. They dso show that it can
be a SRE in the ultimaum game that the Proposer mekes an offer that is rdected by the
Responder with certainty. This is an equilibrium because both players believe tha the other party
wants to hurt them. However, even in thee extrendy dmple sequentid games the equilibrium
andyss is farly complex, and there ae typicdly many equilibria with different equilibrium
outcomes due to different sdlf-fulfilling beliefs about intentions.

323 Merging Intentions and Social Preferences

Fdk and Fischbacher (1999) dso generdize Rabin (1993). They condder N-person extensve
form games and dlow for the posshility of incomplete information. Furthermore, they measure
“kindness’ in terms of inequity averson. A draiegy of player | is percaved to be kind by player
I if it gives rise to a payoff for player i which is higher then the payoff of player j. Note that this is
fundamentdly different from Rabin and Dufwenberg and Kirchsteiger who define “kindness’ in
relaion to the feasble payoffs of player i and not in reaion to the payoff that player j gets.
Furthermore, Falk and Fischbacher didinguish whether an unequd digribution could have been
dteed by player | or whether player | was a “dummy playe” who is unable to affect the
digribution by his actions. In the former case the kindness term gets a higher weight than in the
letter. However, even if player | is a dummy player who has no choice to make, the kindness term

20 Dufwenberg and Kirchdeiger adso suggest severd other deviations from Rabin's modd. In particular, they measure
kindness “in proportion to the Sze of the gift” (i.e in monetary units). This has the advantage that reciprocity does
not disappear as the stakes become larger, but it dso implies tha the kindness term in the utility function has the
dimenson of “money squared” which agan makes the utility function sengtive to liner transformations.
Furthermore, they define “inefficient dtrategies’ (which play an important role in the definition of the kindness term)
as draegies that yied a weskly lower payoff for dl players than some other strategy for dl subgames. Rabin (1993)
defines inefficient gdrategies as those which yidd weskly less on the equilibrium path. However, with more than two
players in Dufwenberg and Kirchsteiger (1998) the problem aises that an additiond dummy player may render an
inefficient srategy efficient and might thus affect the Sze of the kindnessterm.
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(which now reflects pure inequity averdon) gets a podtive weight. Thus Falk and Fschbecher
merge intention based reciprocity and inequity averson.

Their modd is quite complex. At every node where player i has to move, she has to
evauate the kindness of player j which depends on the expected payoff difference between the
two players and on wha player j could have done about this difference. This “kindness term” is
multiplied by a “reciprocation term”, which is postive if player i is kind to player j and negeive
if 1 is unkind. The product is further multiplied by an individud reciprocity parameter which
meesures the weight of player i's desire to reciprocate as compared to his desire to get a higher
materid payoff. Thee prefarences together with the undelying game form  define a
psychologicd game a la Geanakoplos, Pearce and Stacchetti (1989). A subgame perfect
psychological Nash equilibrium of this gameis cdled a“ reciprocity equilibrium”.

Fak and Fischbaecher show that there are parameter congdlations for which ther modd is
conddent with the gylized facts of the ultimatum game the gift exchange game the dictator
gane, and of public good and prisoners dilemma games. Furthermore, there are parameter
condellations that can explain the difference in outcomes if one player moves intentiondly and if
dhe is a dummy player. Because thar modd contans vaiants of a pure intentions based
reciprocity modd (like Rabin) and a pure inequity averson modd (like Fehr and Schmidt or
Bolton and Ockenfels) as specid cases it is possble to get a better fit of the data, but a a
ggnificant cogt in terms of the complexity of the modd.

Ancther atempt to combine socid preferences with intention based reciprocity is due to
Chaness and Rabin (1999). We described their modd of quas-maximin preferences in Section
3.1.1 dready. In a second dep they augment these preferences by introducing a demerit profile
ro(ry,...,rn), where ril [0,1] is a messure of how much player i deserves from the poirt of view
of al other players The amdler ri the more does player i count in the utility function of the other
players. Given ademeit profiler, player i's utility function is given by

Ui(X1,X2,...XN[F )= (1-9x+ d cin{x;,min.i{x+dr;}}
+(1-d)pi+ Sjrimax{1-krj,01 %)) — fSir x|]
where d,k,f30 are three new parameters of the modd. If d=k=f=0, this bails down to the quas-

maximin preferences describes above. If d and k are large, then player i does not want to promote
thewd| being of playerj. If f islarge, player i may actudly want to hurt player j.

The cudd dep is to endogenize the demerit profile r. Chaness and Rabin do this by
compaing player j's draegy to an unanimoudy agreed upon, exogenoudy given  “sdfless
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sandard” of behavior. The more player | fdls short of this gandard, the higher is his demerit
factor r;j.

A “reciproca farness equilibrium” (RFE) is a draegy profile and a demerit profile such
that each player is maximizing his utility function given other players draiegies and given the
demeit profile thet is itsdf congget with the profile of draegies This ddfinition impliatly
corresponds to a Nash equilibrium of a psychological game as defined by Geanakoplos, Pearce
and Stacchetti (1989).

The notion of RFE has severd drawbacks that make it dmogt impossible to use it for the
andyss of even the amplest expaimentd games Frd of dl, the modd is incomplete because
preferences are only defined in equilibrium (i.e, for an equilibrium demeit profile r) and it is
unclear how to evauae outcomes out of equilibrium or if there are multiple equilibria Second, it
requires that dl players have the same utility functions and agree on a “quas-
welfare function in order to detemine the demenit profile r. Findly, the modd is so complicated
and involves so many free parameters that it would be very difficult to test it empiricaly.

Charness and Rabin show that if the “sfless gdandard” is sufficiently smdl, then every
RFE correponds to a Nash equilibrium of the game in which players smply maximize ther
quas-maximin utility functions Theefore, in the andyds of the expaimentd evidence they
redrict atention to the much smpler modd of quas-maximin preferences that we discussed in
Section 3.1.1 above.

3.3  Axiomatic Approaches

The modds conddered 0 far assume very pedific utility functions that are ether defined on
(Iotteries over) materid payoff vectors and/or on beliefs aout other players drategies and other
players bdiefs These utility functions are basad on psychologicd plaushbility yet mogt of them
lack an axiomatic foundation. Segd and Sobd (1999) take the opposite gpproach and ask what
kind of axioms generate preferences that can reflect fairness and reciprocity.

Their garting point is to assume that players have preferences over drategy profiles rather
than over maerid dlocaions Condder a given two-player game and let S, il {1,2}, denote the
goace of (mixed) drategies of player i. For any drategy profile (S1,52)1 S S et vi(S1,S2) denote
player i's maeid payoff function, assuming tha thee “Hfish prefeences’ sidy the von
Neumann-Morgendern axioms. However, the actud preferences of player i ae gven by a
preference relaion Dis; over her own drategies. Note thet this preference relation depends on the
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drategy chosen by player j. Segd and Sobd show that if the preference relation Disj satisfies the
independence axiom and if, for a given s;, player i prefers to get a higher materid payoff for
hersdf if the payoff of player j is held constant (sdlf interest), then the preferences Dis; over S
can be represented by a utility function of the forn?™

ui(si, Sj ) = ViSi,Sj)ta,5Vi(Si.S).

In standard game theory, & 5°0. Postive vaues of this coefficent mean that player i hes
dtruigtic preferences, negative values of & 5 mean thet she is spitelful.

Note thet the coefficdent a5 depends on s;. Therefore, whether a player is dtruistic or
siteful may depend on the drategy chosen by her opponent, so there is scope to modd
reciprocity. In order to do s0, Segd and Sobd introduce an additional axiom, caled “reciproca

J chooses a grategy s; which player i likes better
than some other drategy S;°, then player i prefers drategies thet give a higher payoff to player |.
Segd and Sobd show that this axiom implies that the coefficent a5 Vvaries with s; such that
(other things being equd) the coefficient increeses if and only if player j chooses a “nice”
drategy.

The modds of socid preferences that we discussed a the beginning of this chepter, in
paticular the modds of dtruiam, reative income, inequity averdon, quas-maximin preferences
and dtruism and spitefulness, can al be seen as goecid cases of a Sega-Sobd utility function.
Segd and Sobd can dso cgpture some, but not dl, aspects of intention based reciprocity. For
example, in Rabin's (1993) modd a player's utility did not only depend on the grategy chosen by
her opponent, but dso on why he has chosen this sraiegy. This can be illugrated in the “Battle of
the Sexes’ game. Player 1 may go to boxing, because she expects player 2 to go to boxing, too
(which is kind of player 2 given tha he bdieves player 1 to go to boxing). Yet, she may dso go
to boxing, because she expects player 2 to go to bdlet (which is unkind of player 2 if he bdieves
player 1 to go to boxing) and which is punished by the boxing drategy of player 1. This effect
cannot be captured by Segd and Sobd, because in ther framework preferences are defined on
drategies only.

Nelson (2000) provides an axiomdtic characterization of the Fehr and Schmidt (1999)
modd of inequity averson. He introduces the axiom of “sdf-referent separability” which
requires that if the payoff differences between player i and any subst of dl other players reman

2L The congtruction resembles that of Harsanyi's (1955) “utilitarian” socid welfare function S a ui. Note, however,
tha Hasanyi's axiom of Paeto efficency is dronger then the axiom of sdf interes employed here Therefore, the

ai,sj In Sagd and Sobd may be negative
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condant, then the preferences of player i should not be affected by the magnitude of these
differences Nelson shows tha this axiom is equivdent to having a utility function that is
additively separable in the individud’'s own materid payoff and the payoff differences to his
opponents, which is an essentid feature of the Fehr-Schmidt modd. Nelson dso offers a full
axiomatic characterization of the more specific functiond form used by Fehr and Schmict.

4 Discriminating between Theories of Fairness

Mog theories discussed in Section 3 have been developed during the last few years and the
evidence to discriminate between these theories is Hill limited. As we will show, however, the
avaldble data do exhibit some dear quditdive regulaities that give a fird indication of the
advantages and disadvantages of the different theories®?

4.1 Who arethe reevant Reference Actors?

All theories of fairmess and reciprocity are based on the idea that actors compare themseaves with
a st of reference actors. To whom do people compare themselves? In bilatera interactions there
is no ambiguity about who the rdlevant reference actor is In multi-person interactions, however,
the answer is less dear. Mogt of the theories tha are gpplicable in the n-person context assume
that players meke comparisons with dl other n-1 players in the game The only exemption is the
theory of Bolton and Ockenfels (BO). They assume that players compare themsdves only with
the “average’ player in the game and do not care about inequities between the other players. In
this regard the BO gpproach is inspired by the data of Selten and Ockenfds (1998) and Guth and
van Damme (1998), which seem to suggest that actors do not care for inequities among the other
reference agents. It would greaily smplify mattersif this aspect of the BO theory were correct.

One problem with this aspect of the BO gpproach is that it renders the theory undble to
explan the punishment pattern in the public good game with punishment. Remember thet in this
experiment the assgnment of one punishment point reduces the income of the punished member
by 3 points. The theory of BO predicts that punishing subjects are indifferent between punishing
a free-rider and punishing a cooperator. All that matters is whether punishment brings the income
of the punishing subject doser to the average income in the group and for this purpose the

22 This section rests to a large extent on joint work of one of the authors with Armin Falk and Urs Fischbacher (Falk,
Fehr, Fschbacher 2000a and 2000b, henceforth FFF). In paticular, the orgenization of this section according to the
questions below and many of theempirical results emerged from thisjoint project.
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punisiment of a cooperator is equaly good as the punishment of a defector. Ye, in contrast to
this indifference prediction the cooperators predominantly punish the defectors.

To further tesx the BO-modd, Fehr and Fschbacher (2000) conducted the following
Third-Paty Punishment Game. There are three players A, B, and C. Player A is endowed with
100 experimental currency units and must decide how much of the 100 units to give to B who has
no endowment. Player B is jus a dummy player and has no decison power. Player C has an
endowment of 50 units and can spend this money on the punishment of A after he observes how
much A gave to B. For aty money unit player C spends on punishment the payoff of player A is
reduced by 3 units®® Note that without punishment player C is certain to get her fair share of the
tota surplus (50 out of 150 units). Therefore, BO predict that C will never punish. In contragt to
this prediction players A are, however, punished a lot. The less player A gives to B the more C
punishes A. For example if A gives nothing his income is reduced by roughly 30 percat. This
indicates tha many players do care about inequities among other players. Further support for this
hypothess comes from Charness and Rabin (2000) who offered player C the choice between the
payoff dlocations (575,575,575) and (900,300,600). Because both dlocations give player C the
far share of 1/3 of the surplus, BO predict that player C will choose the second dlocation which
gives him a higher abolute payoff. However, 54 percent of the subjects preferred the firgt
dlocaion. Note that the sdf-interest hypothesis dso predicts the second alocation, so one cannot
conclude that the other 46 percent of the subjects have BO-preferences. A recent paper by Zizzo
and Oswald (2000) aso srongly suggests that subjects care about the inequities among the set of
references agents.

It is important to note that theories in which fair-minded subjects have multiple reference
agents do not necessarily imply that fair subjects teke actions in favor of all other reference
agents. To illudrae this condder the fallowing three-person UG (Gith and van Damme 1998).
In this game there is a Proposer, a Responder who can regect or accept the proposa and a passve
Recaver who can do nothing but collect the amount of money dlocated to him. The Proposer
proposes an dlocation (x1,x2,X3) where X is the Proposer’s payoff, % the Responder’'s payoff and
X3 the Recaver’'s payoff. If the Responder rgects dl three players get nothing, otherwise the
proposed dlocation isimplemented.

It turns out that in this game the Proposers dlocate subgtantid fractions of the surplus to
the Responder but little or nothing to the Recaver. Moreover, Gith and van Damme (p. 230)

2 |n the experimenta ingtructions the vaue laden term , punishment* was not used. The punishment option of player
C was described in neutrd terms by telling subjects that player C could “assign points’ to player A that reduced the
incomes of A and C intheway described above
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report that “there is not a sngle reection that can cearly be dtributed to a low share for the
dummy (i.e, the Recaver, FS)”. BO take this as evidence in favor of ther gpproach because the
Proposer and the Responder gpparently do not take the Receiver’s interest into account. However,
this concluson is premature because it is easy to show that gpproaches with multiple reference
agents are fully consgent with the Giith and van Damme data. The point can be demondraed in
the context of the Fehr-Schmidt modd. Assume for smplicity thet the Proposer makes an offer of
X1=X2=X while the Recaiver gets %<x. It is easy to show that a Responder with FS-preferences
will never (1) rgect such an dlocation even if x3 = 0 and even if he is very far-minded, i.e, hasa
high b-coeffident. To see this note that the utility of the Responder if he acoepts is given by U, =
X — (B2)(x — x3) which is pogtive for dl b £ 1, and thus higher than the rgjection payoff of zero.
A smilar cdculation shows thet it takes implausbly high b-vaues to induce a Proposer to take
theinterests of the Receiver into account.

4.2  Equality versus Efficiency

Many modds of farness ae based on the ddfinition of a far or equitable outcome to which
people compare the avaldble payoff dlocations In expaimenta games a naud firg
goproximation for the rdlevant reference outcome is the equdity of maerid payoffs The quas-
maximin theory of Chaness and Rabin assumes ingead that subjects care for the totd surplus
accruing to the group. A naturd way to study whether there are subjects who want to maximize
the tota surplus is to congruct experiments in which the predictions of both theories of inequdity
averson (BO and FS) are in conflict with surplus maximization. This has been done by Andreoni
and Miller (2000), Bolle and Kiritikos (1998), Andreoni and Veserlund (forthcoming), Charness
and Rabin (2000), Cox (2000) and Guth, Kliemt and Ockenfels (2000). Except for the Giith et 4.
paper, these pepers indicate that in DG-gStuations a non-negligible fraction of the subjects is
willing to give up some of their own money in order to increese totd surplus, even if this implies
that they generate inequdity that is to therr disadvantage. Andreoni and Miller and Andreoni and
Vedealund, for example, conducted DGs with varying prices for trandearing money to the
Recelver. In some conditions the Allocator had to give up less than a Dallar to give the Recaiver
a Ddllar, in some conditions the exchange ratio was 1.1, and in some other conditions the
Allocator had to give up more than one Ddllar. In the usud DGs the exchange rdio is 1.1 and

24 The Proposers utility is given by Uy = X3 — (B2)[(X1 — X2) + (X1 — X3)]. If we normalize the surplus to one and take
into account that x1 + X2 + x3 = 1, U1 = (B2) + (3/2)x1[(2/3) - Y. Thus, the margind utility of X, is positive unless b
exoesds 2/3. This means that Proposars with b < 2/3 will give the Responders just enough to prevent regection and,
snce the Responders neglect the interests of the Recaivers, nathing to the Receivers
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there are virtudly no cases in which an Allocator trandfers more than 50 percent of the surplus. In
contragt, in DGs with an exchange ratio of 1.3 (or 1:2) a nonnegligible number of subjects makes
tranders such that they end up with less money than the Recaiver. This contradicts BO, FS, and
Fak and Fischbacher because in these models fair subjects never teke actions that give the other
paty more than they get. It is however, conagent with dtruisic preferences or quad-maximin
preferences.

What is the rdative importance of this kind of behavior? Andreoni and Vederlund are
able to classfy subjects in three didtinct dlasses. They report that 44 % of their subjects (N= 141)
ae compledy sdfish, 35 percent exhibit egditarian preferences i.e they tend to equdize
payoffs, and 21 percent of the subjects can be dassfied as surplus maximizers. Charness and
Rabin report smilar results with regard to the fraction of egditarian subjects in a smple DG
where the Allocator had to choose between (own, other)-alocations of (400, 400) and (400, 750).
31 percet of the subjects preferred the egditaian and 69 percet the surplus maximizing
dlocation. Among the 69 percent there may, however, dso be many sHfish subjects who no
longer choose the asurplusmaximizing dlocation when this decreases thar payoff only dightly.
This is suggested by the DG where the Allocator had to choose between (400, 400) and (375,
750). Here only 49 percat of surplus-maximizing choices were observed. Charness and Rabin
adso presnt questionnaire evidence indicating that when the income disparities are greater the
egditarian motive gans weght a the cod of the surplus maximization motive When the
Allocator faces a choice between (400, 400) and (400, 2000), 62 percent prefer the egditarian
alocation.

The evidence cited in the pgpers mentioned above indicates that surplus maximization is a
rdevant motive in DGs This motive has not been induded in the prevaling modds of inequity
averson but it would be draghtforward to do this It should dso be remembered that any
pogtive trander in DGs is incompatible with intention based reciprocity modds, irrespective of
the exchange rate We would like to dress, however, tha the DG is different from many
economicdly important games and red life dtuations because in economic interactions it is
rardy the case that one player is a the complete mercy of another player. It may wdl be that in
Studtions, where both players have some power to afect the outcome, the surplus maximization
mative is less important than in DGs The gift-exchange experiments by Fehr, Kirchsteiger and
Ried (1993, 1998) ae tdling in this regard because they embed a dtudion that is like a DG into
an environment with competitive and srategic dements.
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Thee expaiments exhibit a competitive dement because the GEG is embedded into a
competitive experimenta market. The experiments aso exhibit a draegic dement because the
Proposars are wage sdtters and have to take into account the likely effort responses of the
Responders. Yet, once the Responder has accepted a wage offer, the experiments are smilar to a
DG becauss, for a given wage, the Responder essentidly determines the income didtribution and
the totd surplus by his choice of the effort leve. The gift exchange experiments are an ided
environment to check the robustness of the surplus maximization motive because an increese in
the effort cost by one unit increases, on average, the totd surplus by five units. Therefore, the
maximd feesble effort levd is in gengd, dso the surplus maximizing effort levd. If surplus
maximization is a robust motive cagpable of overturning inequity averson, one would expect thet
many Reponders choose effort levels that give the Proposer a higher monetary payoff than the
Responder.® Moreover, surplus maximization dso means that we should not observe a positive
correlation between effort and wages because, for a given wage, the maximum feesble efort
dways maximizes the totd surplus?®

However, nether of these implications is supported by the data Effort levels that give the
Proposer a higher payoff than the Responder are virtudly nonexigent. In the overwhdming
mgority of the casss efort is subdantidly bdow the maximdly feegble levd and in less than
two percent of the cases the Proposer eans a higher payoff than the Responder.?” Moreover,
dmog dl subjects who regularly chose nonrminimd effort levels exhibited a reciproca effort-
wage relatiion. These numbers are in sharp contrast to the 49 percent of the Allocators in Charness
and Rabin who preferred the (375, 750) dlocation over the (400, 400) dlocation. One reason for
the difference across sudies is perhaps the fact that it was much chegper to increase the surplus in
the ChanessRabin example While the surplus increeses in the gift exchange experiments on
average by five units, if the Responder sacrifices one payoff unit, the surplus incresses by 14
units per payoff unit sacrificed in the ChanessRabin cae This suggests tha  surplus
maximization gives rise to a violaion of the equdity condraint only if surplus increeses are
extremey chegp. A second reason for the behaviord difference may be that, when both players
have some power to affect the outcome, the mative to increase the surplus is quickly crowded out

% The Regponders effort levd may, of course dso be affected by the intentions of the Proposer. For example,
paying a high wage may sgnd far intentions which may increase the effort levd. Ye, since this tends to rase effort
levds we would have even sronger evidence againg the surplusmaximization hypothess, if we observe little or no
effort choicesthat give the Proposer ahigher payoff than the Responder.

26 There are degenerate casesin which thisis not true,
%" The totd number of effort choices is N = 480 in these expariments, i.e, the results are not an artefact of a low
number of observations
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by other congderations. This reason is quite plausble insofar as the outcomes in DGs themsdves
are notorioudy nonrobudt.

While the experimenta results on UGs, GEGs or PGGs are fairly robug, the DG seems to
be a rather fragile Stuation in which minor factors can have large effects. Cox (2000), e g,
reports, that in his DGs 100 percent of dl subjects transferred positive amounts®® This result
contragts sharply with many other games, induding the games in Chaness and Rabin and many
other DGs. To indicate the other extreme, Eichenberger and Oberholzer (1998), Hoffman,
McCabe, Shachat and Smith (1994) and List and Cherry (2000) report on DGs with extremdy
low transfers® Likewise, in the Impunity Game of Bolton and Zwick (1995), which is very dose
but not identicd to a DG, the vas mgority of Proposers did not shy away from making very
unfar offers The Impunity Game differs from the DG only insofar as the Responder can reect
an offer; however, the rgection destroys only the Responder’s but not the Proposer’s payoff. The
notorious nonrobustness of outcomes in Stuaions resembling the DG indicates that one should
be vay cadul in generdizing the results found in these gdtuations to other games Teding
theories of sodd preferences in DGs is a hit like teging the law of gravity with a table tennis
bdl. In both stuations minor unobserved digortions can have large effects. Therefore, we beieve
that it is necessxry to show tha the same moativationd forces that are inferred from DGs are dso
behaviordly rdevant in economicaly more important games. One way to do this is to goply the
theories that have been condructed on the bads of DG-experiments to predict outcomes in other
games. With the exemption of Andreoni and Miller (2000) this has not yet been done.

Andreoni and Miller (2000) edimete utility functions besed on the results of ther DG-
experiments and use them to predict co-operaion behavior in a dandard PGG. They predict
behavior in period one of these games where co-operaion is often quite high, rather well.
However, their predictions are far awvay from find period outcomes, where co-operdion is
typicdly very low. In our view the low co-operation rates in the find period of repeated public
good games conditutes a drong chdlenge for modds that rdy exdusvdy on dtruigic or
aurplus maximizing preferences Why should a subject with a sable preference for the payoff of
others or the payoff of the whole group contribute much less in the find period compared to the
fird period? Modds of inequity averdon and intentionbased or type-based reciprocity modes

2 |n Cox's experiment both players had an endowment of 10 and the Allocator could transfer his endowment to the
Receiver where the transferred amount was trippled by the experimenter.

29 |In Eichenberger and Oberholzer (1998) dmogt 90 percent of the subjects gave nothing. In Hoffman et d. (1992)
64 percent gave nothing and 19 percent gave between 1 and 10 percet. In Lig and Cherry subjects eaned ther
endowment in a quiz. Then they played the DG. Roughly 90 percent of the Allocators trandferred nothing to the
Receivers
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provide a plausble explanation for this behavior. All of these modds predict that fair subjects
meke thelr co-operation contingent on the co-operation of others. Thus if the fair subjects redize
that there are sufficently many sdfish decisons in the course of a PGG experiment, they ceese to
cooperate as well.

4.3  Revenge versus | nequity Reduction

Supjects with dtruigtic and quas-maximin preferences do not teke actions that reduce other
ubjects payoffs. Ye, this is frequently observed in many important games. Modds of inequity
averson account br this by assuming that the payoff reduction is motivated by a desire to reduce
disadvantageous inequdity. In intention-based reciprocity models and in Levine (1998) subjects
punish if they obsarve an action that is perceived to be unfar or that revedls that the opponent is
soiteful. In these modds players want to reduce the opponent's payoff irrespective of whether
they are better or worse off than the opponent and irrepective of whether they can change
income shares or income differences. Furthermore, intention-based theories predict that in games
in which no intention can be expressed there will be no punishment. Therefore, a dean way to
tes for the rdevance of intentions is to conduct control trestments in which choices are made
through arandomdevice or through some neutrd and disnterested third party.

Blount (1995) was the firg who gpplied this idea to the UG. Blount compared the
rgection rate in the usud UG to the rgection rates in UGs in which a@ther a computer generated a
random offer or a third party made the offer. Because in the random offer condition and the third
paty condition a low offer canot be dtributed to the greedy intentions of the Proposer,
intention-based theories predict a rgection rae of zero in these conditions, while theories of
inequity averson gill dlow for pogdtive rgection rates. Levings theory is dso consstent with
positive rgection rates in these conditions, but his theory predicts a decrease in the regjection rate
relative to the usud condition, lecause low offers made by humans reved that the type who made
the offer is spiteful which can trigger a soiteful response. Blount indeed observes a sgnificant
and subgantia reduction in the acceptance thresholds of the Responders in the random offer
condition but not in the third paty condition. Thus the result of the random offer condition is
conggent with intention- and type based modds while the result of the third party condition is
incondstent with the motives captured by these modes. Yet, hese puzzing results may be due to
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some problematic features in Bount's experiments® Subsequently, Offermann (1999) and FFF
(2000b) conducted further experiments with computerized offers but without the other worrisome
fegtures in Blount. In paticular, in these experiments the Responders knew that a reection
affects the payoff of a red, human “Proposar”. Offerman finds that subjects are 67 percent more
likdly to reduce the opponent's payoff when the opponent made an intentiond hurtful choice
compared to a Stuation where a computer made the hurtful choice.

FFF (2000b) conducted an experiment, invented by Abbink, Irenbusch and Renner
(2000), that dmultaneoudy dlows for the examination of pogtive and negative reciprocity. In
this game player A can give player B avy integer amount of money g 1 [0, 6] or, dternaively,
dhe can teke away from B any integer amount of money t T [1, 6]. In case of g > Othe
experimenter triples g o that B recaives 3g. If player A takes away t, player A gets t and player B
loses t. After player B observes g or t, she can pay A an integer reward r 1 [0, 18] or she can
reduce A’s income by meking an invesment i 1 [1, 6]. A reward transfers one money unit from
B to A. An invesment i costs B exactly i but reduces A’s income by 3i. This game was played in
a random choice condition and in a human choice condition. It turns out that when the choices are
mede by a human player A players B invest sgnificantly more into payoff reductions for al t 1
[1, 6]. However, as in Blount and Offerman payoff reductions aso occur when the computer
meakes a hurtful choice

Kagd, Kim and Moser (1996) provide further support thet intentions play a role for
payoff-reducing behavior. In their experiments subjects bargained over 100 chips in an UG. They
conducted severd trestments that varied the money vaue of the chips and the information
provided about the money vaue For example, in one trestment the Proposars recelived three
times more money per chip than the Responders i.e, the equa money split requires that the
Responders receive 75 chips. If the Responders know that the Proposars know the different
money vaues of the chips they rgect unequd money lits much more frequently then if the
Responders know that the Proposers do not know he different money vaues of the chips Thus
knowingly unequa proposals were rgected a higher rates than unintentiona unegual proposals.

Ancther way to tet for the rdevance of intention-based or type-based punishments is to
examine gtuations in which the subjects cannot increese ther rdative share or decrease payoff

30 Blount's results may be affected by the fact that subjects (in two of three trestments) had to make decisions as a
Proposer and as a responder before they knew their actud rdes. After subjects had made their decisons in both
roles, the role for which they recaved payments was determined randomly. In one of Blount's trestments deception
was involved. Subjects believed that there were Proposers dthough in fact the experimenters made the proposds. All
aubjects in this condition were “randomly” assgned to the responder role In this trestment subjects dso were not
paid according to their decisions but they received aflat fee ingtead.
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differences. FFF (20008) report the results of UGs and PGGs with punishment that have this
feature. In the firg (sandard) treatment of the UG the Proposars could propose a (55)o0r an
(8,2)-5dlit of the surplus (the first number represents the Proposar’s payoff). In case of a rgection
both players receved zero. In the second trestment the Proposars had the same options but a
rglection now meant that the payoff was reduced for both players by 2 units The BO- as wdl as
the FSmodd predict, therefore, thet there will be no rgections in the second trestment while
intentiontbased and type-based modes predict that punishments will occur. It turns out that the
rgection rate of the (82)-offer is 56 percent in the firs and 19 percent in the second trestment.
Thus, roughly one third (19/57) of the rgections are condgtent with a pure taste for punishment
as conceptuaized in intention and type-based models. 3t

FFF (20008) dso report the resllts of PGGs with punishment in which the punishing
ubjects could not change the payoff difference between themsdves and the punished subject. In
one of thar tretments subjects had to pay one money unit in order to reduce the payoff of
another group member by one unit. Thus BO and FS both predict that there will be no
punishment a dl in this condition. In a second trestment investing one unit into punishment
reduced the payoff of the punished group member by three units.

FFF report that 51 percent of al subjects (N = 93) cooperate which is still compatible with
both BO and FS. However, another 51 percent of al cooperators punish the defectors. They
inves on average 4.8 money units into punishment. Thus, 25 percent of the subjects punish free
riding which is incompatible with BO and FS. To evauate the rdaive importance of this amount
of punishment we have to compare these results with the results of the second condition. In the
second condition 61 percent of al subjects (N = 120) cooperate and 59 percent of them punish
the defectors (by imposng a punishment of 57 on average). Thus the overdl percentage of
ubjects who punish the defectors in the second condition is 36 percent. This suggests that a
rather large fraction (i.e, 25/36) of the overdl amount of punishment is not condgent with BO
and FS,

Taken together the evidence from Blount (1995), Offerman (1999) and FFF (2000b)
indicates that the motive to punish unfar intentions or unfar types plays an important role
Although the e/idence provided by the initid dudy of Blount was mixed, the subsequent studies
indicate a dear role of these motives. However, the evidence dso suggests that inequity averson
plays an additiond, non-negligible roe The evidence from the experiments in FFF (20004)

31 Ahlert, Criiger and Giith (1999) dso report a significant amount of punishment in UGs where the Responders
cannot change the payoff difference. However, snce they do not have a control trestment it is not possble to say
something about the relaive importance of thiskind of punishment.
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uggests that many subjects who reduce the payoff of other players do not have the dedre to
change the equitability of the payoff alocaion. Insteed, a large fraction of these subjects seems
to be driven by the degre to punish, i.e, a dSre to hurt the other player. It is worthwhile to point
out that this desre to hurt the other players while condgent with intention- and type based
modds of reciprocity, does not necessarily conditute evidence in favor of these modds The
reason is that the dedire to reduce the payoff of other players may dso be triggered by an unfar
payoff dlocation per =232

4.4  DoesKindnesstrigger Rewards?

Do intention and type-based theories of farness equaly wdl in the doman of rewarding
behavior? It urns out that the evidence in this domain is much more mixed. Some experimenta
results suggest that rewarding behavior is dmogt unaffected by these motives Other results
indicate some minor role and only one paper finds an unambiguous positive effect of intention or
type-based reciprocity.

Intention-based theories predict that people are generous only if they have been trested
kindly, i.e, if the firs=-mover has Sgnded a far intention. Levings theory is amilar in this regard
because generous actions are more likdy if the firda mover reveds tha she is an dtruidic type.
However, in contrast to the intentionbased gpproaches Levineg's approach is dso compatible with
unconditiond giving if it is sufficiently surplus-enhancing.

Nether intention nor type-based reciprocity can explan pogdtive tranders in the DG.
Moreover, Charness (1996), Bolton, Brandts and Ockenfels (1998), Offerman (1999), Cox (2000)
and Chaness and Rabin (2000) provide further evidence that intentions do not play a big role for
rewarding behavior. Chaness (1996) conducted GEGs in a random choice condition and a
human choice condition. Intention-based theories predict that in the random choice condition the
Responders will not put forward more than the minimd effort leve irrespective of the wage leve
because high wage offers are due to chance and not to kind intentions. In the human choice
condition higher wages indicate a higher degree of kindness and, therefore, a postive corrdaion
between wages and effort is predicted. Levings theory dlows, in principle, for a pogtive

2 Assume that far subjects have the following utility funcion: u; = x + a&[U(M-D][S : i b(x - X)Vv(x)], where a
measures the srength of player i's non-pecuniary preference, and v(Q) is an increesing function of player j's materid
payoff. k(x; - %) is podtive if x; - x > 0 and negative if x; - x; < 0. Thus, a sate of inequality triggers the desire to
reduce or increese the other players payoff. In this regard the above utility function is Smilar to the preference
assumption in FS. Yet, in contlest to FS, the am of player i is no longer the reduction of the payoff difference
Instead, playeri just wantsto reduce or increase the other player’ s payoff depending onthe sign of b
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corrdation between wages and effort in both conditions, because an increase in effort benefits the
Proposr much more than they cost the Responder. However, the corrdation should be much
dronger in the human choice condition due to the typereveding effect of high wages. Charness
finds a ggnificantly pogtive corrdation in the random choice condition. In the humen choice
condition efort is only dightly lower & low weages ad egudly high a@ high wages This
indicates, if anything, only a minor role for intention and type-driven behavior. The best
interpretation is probably that inequity averson or quas-maximin preferences induce non-
minimd effort leves in this sdting. In addition, negative reciprocity kicks in a low wages which
explainsthe lower effort levelsin the human choice condition.

Cox (2000) tries to isolate rewarding responses in the context of a TG by using a related
DG as a control condition. In the TG Cox observes a basdine level of Responder transfers back
to the Proposer. To isolate the relevance of intentiondriven responses he conducts a DG in which
the didribution of endowments is identicad to the didribution of materid payoffs dfter the
Proposers  choices in the TG. Thus both in the TG and in the DG the Responders face exactly
the same didributions of maerid payoffs but in the TG this didribution has been caused
intentiondly by the Proposars while in the DG the didribution is predetermined by the
experimenter. In CoxX' DG the motive of rewarding kindness can, therefore, play no role and
intention-based theories as well as Leving's theory predict that Responders transfer nothing back.
If one takes into account that some trandfers in the DG are driven by inequity averson or quas-
maximin preferences, the difference between the tranders in the DG and the tranders in the TG
measure the rdevance of intention or type-based theories Cox’ reaults indicae that these
theories play only a minor or no role in this cortext. In one condition there is no difference in
tranders between the TG and the DG and in another condition tranders in the DG are lower by
only one third.

The drongest evidence againg the role of intentions comes from Bolton, Brandts and
Ockenfds (1998). They conducted sequentid socid dilemma experiments that are &kin to a
sequentidly played Prisonners Dilemma In one condition the fird movers could meke a kind
choice reaive to a basdine choice The kind choice implied that — for any choice of the second
mover- the payoff of the second mover increased by 400 units a a cogt of 100 for the firg mover.
Then the second mover could teke codtly actions in order to reward the firg mover. In a control
condition the firs mover could only meke the basdine choice, i.e. he could not express any kind
intentions. It turns out that second movers reward the fird movers even more in this control
condition. Although this difference is not ggnificant, the results dearly suggest thet intention
driven rewards play no rolein this experiment.
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The drongest evidence in favor of intentions comes from the moonlighting game of FFF
(2000b) described in the previous subsection. FFF find thet for all pogtive trandfers of player A,
players B send back dgnificantly more money in the humen choice condition. Moreover, the
difference between the rewards in the human choice condition and the random choice condition
ae ds quatitaively important. A recent pgper by McCabe, Rigdon and Smith (2000) aso
reports evidence in favor of intention driven pogtive reciprocity. They show that after a nice
choice of the fird-mover two thirds of the second movers make nice choices, too, while if the
fird mover is forced to make the nice choice only one third of the second movers make the nice
choice.

In the absence of the evidence provided by FFF and McCabe & d. one would have to
conclude that the moative to reward good intentions or fair types is (at bet) of minor importance.
However, in view of the rddively srong results in the find two papers it seems wise to be more
cautious and to wait for further evidence. Neverthdess the bulk of the evidence suggeds tha
inequity averdon and effidency seeking ae more important then intention or  type-based
reciprocity in the domain of kind behavior.

4.5  Summary and Outlook

Although most farness modes discussed in Section 3 are just a few years old the discusson in
this section shows that there is dready a far amount of evidence that sheds light on the rddive
performance of the different modds. This indicates a quick and hedthy interaction between
expaimentd ressarch and the devdopment of new theories The initid experimentd reults
discussed in Section 2 gave rise to a number of new theories which, in turn, have agan been
quickly subjected to careful and rigorous empirical testing. Although these tests have not yet led
to condusve reaults regarding the rdaive importance of the different motives many important
and interesing indghts have been obtained. In our view the man results can be summarized as
follows

1) Evidence from the Third Paty Punishment Game and the PGG with punishment indicates
that many subjects do compare themsdves with other people in the group and not just to the
group as awhole or to the group average.

2) There is a nontnegligible number of subjects in DGs whose behavior is consgent with
aurplus maximization. However, the rddive quattitaive importance of this motive in
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economically rdevant settings hes yet to be deermined and surplus maximizetion aone
cannot account for many robust regularitiesin other games,

3) Pure revenge as captured by reciprocity modes is an important motive for payoff-reducing
behavior. In some games like the PGG with punishment it seems to be the dominant source d
payoff-reducing behavior. Since pure equity models do not cgpture this motive they cannot
explain asgnificant amount of payoff-reducing behavior.

4) In the domain of kind behavior the motives captured by intention- or type-based modes of
farness seem to be less importat then in the doman of payoff-reducing behavior. Severd
dudies indicae that inequity averson or quas-maximin preferences play a more important
role here.

Which modd of fairess does best in the light of the data and which one should be used in
goplictions to economicaly important phenomena? We bdieve tha it is too early to give a
concdusve ansver to these quesions There is a large amount of heterogendty a the individud
levd and any modd of farness has difficulties in eqlaning the full diversty of the experimenta
obsarvations. The evidence suggests, however, some tentative answers to these questions. In our
view the mogt important heterogeneity is the one between purdy sdfish subjects and fair-minded
ubjects. The success of the BO-modd and the FSmodd in explaning a large variety of data
from bargaining, co-operdtion and market games is patly due to this recognition. Within the
class of thee equity models the evidence suggeds that the FS-modd does better. In particular,
the experiments discussed in Section 4.1 indicate that people do not compare themsdves with the
group as a whole but rather with other individuds in the group. The group average is less
compdlling as ayardgtick to measure equity than differencesin individud payoffs

However, the FS-modd dealy does not recognize the full heterogenaity within the dass
of far-minded individuas. Section 4.4 makes it dear tha an important part of payoff-reducing
behavior is not driven by the dedre to reduce payoff-differences but by the desre to reduce the
payoff of those who take unfar actions or reved themsdves as unfar types. The modd therefore
underesimates the amount of punishing behavior in gtuaions where the cogt of punishment is
rddivey high compared to the payoff-reductions that can be achieved by punishing. Farness
modeds that are exclusvely based on intentions (Rabin 1993, Dufwenberg and Kirchsteiger 1998)
can, in principle, account for this type of punishment. Ye, these modds have other undesrable
features - induding multiple, and very counterintuitive, equilibria in many games ad a very high
degree of complexity that is due to the use of psychologica game theory. The same has to be sad
about the intentionbasaed theory of Charness and Rabin (2000). Falk and Fischbacher (1999) is
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not plagued by the multiple eguilibrium problem as much as the pure intention modds This is
due to the fact that they incorporate equity as a globd reference sandard. Ther modd shares
however, the complexity costs of psychological game theory.

Even though none of the avalable theories can take into account the full complexity of
motives a the individud leve, some theories may dlow for better goproximations then others
The evidence presented in Section 2 shows dealy tha there are many important economic
problems for which the sdf-interest theory is unambiguoudy, and in a quantitatively important
way, refuted. The recent pgpers by BO and FS show tha one can account for the bulk of this
evidence by modds that explicitly teke into account that there are sdfish and fair-minded
individuds. Although we believe that it is dedrable to tackle the heterogendty within the dass of
far-minded subjects in parsmonious and tractable modds, we dso beieve that the heterogenety
between <Hfish and far types is more important. In fact, in the following section we will show
that the FSmodd provides surprisngly good quditative and quantitative predictions in important
economic domains. Thus, even if we do net yet have a fully stiactory modd of far behavior,
one can probably go a long way with ample modds that take into account the interaction
between sdfish and fair types

5 Economic Applications
5.1 Competition and Fairness—When Does Fair ness M atter ?

The Hf-interex modd fals to explain the experimental evidence in many games in which only a
few players interact, but it is very successful in explaining the outcome of competitive markets. It
is a wdl-established experimentd fact that in a broad class of market games prices converge to
the competitive equilibium® This result holds even if the resulting dlocation is very unfar by
any notion of farness. Thus the quegion arises If so many people resst unfair outcomes in, say,
the ultimetum game, why don't they behave the same way when there is competition among the
players?

To answer this quetion ocondder the following ultimaum game with Proposer
competition, that was conducted by Roth, Prasnikar, Okuno-Fujiwara, and Zamir (1991) in four
different countries There are n-1 Proposars who smultaneoudy offer a share s1[0,1],i 1 {1, ...,
n-1}, to one Responder. The Responder can either accept or rgject the highest offer ™ = max;
{s}. If there are severd Proposers who offered s™, one of them is sdected at random with equal

¥ seeeg. Smith (1962) and Davisand Holt (1993).
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probability. If the Responder accepts S™, her monetary payoff is ™ and the successful Proposer
eans 1- s", while dl the other Proposers get 0. If the Responder rgects, everybody gets a
payoff of 0.

The prediction of the sdf-interex modd is draghtforward: All Proposars will offer s=1
which is accepted by the Responder. Hence, dl Proposars get a payoff of zero and the
monopolisic Responder captures the entire surplus. This outcome is dearly very unfar, but it
describes precisely what happened in the experiments. After a few periods of adaptation ™ was
very doseto 1 and dl the surplus was captured by the Responder.3*

This reault is remarkable. It does not seem to be more fair that one side of the market gets
dl of the surplus in this sdting then in the sandard ultimatum game. Why do the Proposars let
the Responder get away with it? The reason is that in this drategic setting preferences for farness
or reciprocity cannot heve any effect. To see this, suppose that each of the Proposers srongly
didikes to get less than the Responder. Condder Proposer | and let S= maxji { § } bethe highest
offer made by his fdlow Proposars. If Proposer 1 offers § < s, then his offer has no effect and he
will gt a mongtary payoff of O with certainty. Furthermore, he cannot prevent that the Responder
gets s and that one of the other Proposers gets 1-s, S0 he will suffer from getting less than these
two. However, if he offers a little bit more than s, say s+ e then he will win the competition, get
a postive monetary payoff, and reduce the inequdity between himsdf and the Responder. Hence,
he should try to overbid his competitors. This process drives the share that is offered by tre
Proposers up to 1. There is nothing the Proposers can do about it even if dl of them have a srong
preference for farness. We prove this result formdly in Fehr and Schmidt (1999) for the case of
inequity averse players, but the same result is dso predicted by the gpproaches of Bolton and
Ockenfels (2000) and Levine (1998).

Does this mean that sufficently srong competition will aways wipe out the impact of
farness? The answer to this question is negative because fairness matters much more in market
games in which the execution of contracts cannot be completdly determined a the dage where
the parties conclude the contracts. Labor markets are a good example. A labor contracts is highly
incomplete, because it cannot enforce the levd of effort provided by the employee who chooses
his effort levd after the contract has been sgned. These contractud features are captured by the
Gift Exchange Game (GEG) in an exparimenta stting.

34 The expaiments were conducted in Israel, Japan, Slovenia and the U.S. In dl experiments there were 9 Proposars
and 1 responder. Roth etd. dso conducted the standard ultimatum game with one Proposer in these four countries.

They did find some smdl (but deidicaly sgnifant) differences between countries in the standard ultimatum game
which may be attributed to culturd differences. However, there are no datidicdly dgnificant differences between
countries for the ultimatum game with Proposer competition.
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When the GEG is embedded into a competitive experimentd market, as eg. in Fehr,
Kirchgeger and Riedl (1998, 1998), wages turn out to be sysemdicdly higher then the
competitive equilibrium wage predicted by the sdf-interest model. There is dso no tendency for
wages to decrease over time. The reason for this stable wage premium is the effort behavior of
the Responders On average, effort levels are increesng with wages which provides an incentive
for the firms to pay a wage premium. If, however, the effort levd is fixed exogenoudy by the
experimenter, the firms do rot shy away from pushing down wages to the competitive levd. FS
and BO can explain this pettern in a draightforward manner. When effort is endogenous, ineguity
avere Responders respond to high wages with high effort levels in order to prevent an unequd
didribution of the surplus from trade. This induces dl firms (induding purdy sdfish ones) to pay
a wage premium because it is profitable to do so. When effort is exogenous this mechanism does
not work and competition drives down wages to the competitive levd.

52 Endogenous I ncomplete Contracts

If farness concans dfect the behavior of economic agents in SO many gStuations, then it
should dso be teken into account in the desgn of incentive schemes. Surprisngly, hardly any
theoreticd and very little empiricd or experimentad work has been done to dudy the impact of
farness on incentive provison. Standard contract theory neglects this issue and assumes that dl
agents are only interested in their own materia payoffs. Over the past two decades this theory has
been highly successul in solving fairly complicated contractud problems and in desgning very
sophidicated mechanisms and  incentive schemes. This gave rise to many important and
fascindting ingghts and the methods developed there have been applied in dmog dl aress of
economics. However, sandard contract theory dill finds it difficult to explan the amplicity and
incompleteness of many contracts that we observe in the red world. In particular, it cannot
explan why the paties monetary payoffs are often not tied to measures of performance thet
would be avalable a a rdativdy smdl cos. For example, the sdlary of a teecher or a universty
professor is rardy contingent on dudents test scores, teeching raings, or citations. These
performance messures are readily avalable and eesly veifidble, s one has to condude that
these contracts are deliberately |eft incomplete. *°

35 The literature on incomplete contracts acknowledges contractuad incompleteness, but most of this literature smply
assumes that no longterm contingert contracts are feasble and does not atempt to explain this premise See eg,
Grossman and Hat (1986) or Hat and Moore (1990) and Section 53 bdow. Thee is a andl literature on
endogenous incomplete contracts. Some papers in this literature, eg. Aghion, Dewatripont and Rey (1994), Noldeke
and Schmidt (1995) or  Edin and Reichdgen (199), show thet in some Stuations a properly designed incomplete
contract can implement the first bedt, so there is no need to write a more complete contract. Some cther papers, eg.
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In a recent paper, Fehr, Klein and Schmidt (2000) take a fresh look a contractua
incompleteness by taking concarns for farness and reciprocity into account. They report on
sverd smple principd-agent experiments in which the principd was given a choice whether to
offer a “complete’ contract or a less complete one. In the fird experimenta design an agent had
to pick an effort level between 1 and 10 (&t a monetary cost to hersdf) that is perfectly observed
by a principd and can be verified (& a smdl fixed cos) to the courts. The principd can try to
induce the agent to oend effort by imposng afine on the agent that is enforced by the courts if
she works too little. However, the fine is bounded above so that the highest implementable effort
level (e*=4) fdls short of the first best efficient action (€"=10). In this contractud environment
principad agent theory predicts that the princpd should use the maxima fine in order to induce
the agent to choose e*=4, and that he should offer a fixed wage that holds the agent down to her
resarvation utility. If the agent complies with the contract, the principd can capture roughly 30
percent of the first best surplus for himsdlf while the agent gets nothing.

There are two dterndives to this “incentive contract”. In one treetment the principd could
choose to offer a “trust contract” which does without a fine and Smply pays a generous fixed
wage up front to the agent asking her to reciprocate by spending a higher levd of effort.
However, effort cannot be enforced with this contract. In a second trestment the principa could
offer a “bonus contract”, which specifies a fixed wage, a dedred levd of effort, and an
announced bonus payment if the effort is to the principd’s satifaction. However, both parties
know that the bonus cannot be enforced and is left a the discretion of the principd. The trust and
the bonus contract are dearly less complete than the incentive contract. Because the experiments
caefully rule out any repeated interactions between the parties both types of contracts are,
according to standard principa agent theory, doomed to fal. Given the fixed wage, a pure Hf-
interested agent will not spend any effort.  Similarly, a principd who is only intereted in his own
income will never pay abonus, so araiond agent should never put in any effort.

If concerns for farness and reciprocity are taken into account, the predictions are less
cler cut. Condder again the optima incentive contract (as suggested by principa agent theory).
This contract ams a a rather unfar didribution of the surplus. If the agent is concerned about
this there are two ways how she could punish the principd. Frd, as in an ultimaum game, she
could smply rgect the contract in which case both parties get a payoff of zero. A second, and
more interesing, punishment drategy is to accept the contract and to shirk. Note that if the

Che and Hausch (1998), Segd (1999) and Hat and Moore (1999) show that, dthough an incomplete contract does
not implement the firg best, a more complete contract is of no vaue to the partties because it is impossble to get
closer to the efficiency frontier.
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incentive compatibility condrant is just binding, then the cost of shirking to the agent is zero and
independent of the fixed wage offered by the principa. Thus, if the prindpa offers a somewhat
higher wage, that gives a postive (but ill “unfar”) share of the surplus to the agent, the agent
can punish the principd by accepting the wage and shirking (at zero cost to hersdf). Hence
concerns for fairness and reciprocity suggest that the principa hes to offer a farly generous wage
in order to get the agent to accept and to work, which makes the incentive contract less attractive.

On the other hand, concerns for fairness and reciprocity improve the performance of trust
and bonus contracts. A fair agent will recipracate to a generous wage offer in a trust contract by
putting in a higher effort levd vountarily. Smilarly, a far prindpd will recprocate to a high
effort levd by paying a generous bonus, making it worth the agent's while to spend more effort.
Unfortunately, however, on such a generd levd it is impossble to make any dear cut predictions
about the rdaive performance of the three types of contracts. Is the incentive contract going to be
outperformed by the trust and/or the bonus contract? Induces the bonus contract a higher levd of
effort than the trust contract or rather the other way round?

In order to obtain quantitative predictions for the experiments, Fehr, Klein and Schmidt
(2000) apply the modd of inequity averson by Fehr and Schmidt (1999) to this mord hazard
problem. Mot other models of farness or intentionbased reciprocity would probably yidd
amila results and we want to dress that these experiments were not designed to discriminate
between different notions of farness. The main advantage of our modd of inequity averson is
just its amplicity, which makes it draightforward to apply to these games. However, Fehr, Klen
and Schmidt (2000) have to meke a few additiond assumptions. In paticular, they assume for
ampliaty that there are only two types of subjects, “sdfish” players who are only interested in
their own materid payoffs, and “far” players who are willing to give up own resources in order
to achieve a more equa payoff didribution. Furthermore, in rough accordance with the
experimenta  results of many ultimaium and dictator games, they assume that 60 percent of the
population are selfish and 40 percent arefair.

With these assumptions it is a draghtforward exercise to andyse the different types of
contracts and to obtain the following predictions

1. Trust Contracts. Far agents will reciprocate to high wage offers by putting in an effort leve
that equdizes payoffs, while sdfish agents will choose the minimum effort levd of 1. Thus a
higher wage offer will, on average, induce a higher levd of effort. However, it can be shown
that if less than 2/3 of dl agents are fair, paying a higher wage does not rase the principd’s
expected profit. Therefore, with 40 percent fair agents, the trust contract is not going to work.
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2. Incentive Contracts. For the same reason as in the trust contract it does not pay for the
princpds to didt higher average effort levels by paying generous wages Thus, both sdfish
and far prindpds impose the highest possble fine to induce the agent to choose e = 4.
However, while the far principas share the surplus arigng from e = 4 equdly with the agent,
sfish princpas propose unfar contracts that give them the whole surplus They anticipate
that the far agents rgect these contracts, but because the 60 percent sdfish agents accept
these contracts, this Srategy is il profitable.

3. Bonus Contracts: Sdfish principas dways pay a bonus of zero but far principas pay a
bonus that divides the surplus equdly between the principa and the agent. Therefore, the
bonus is on average increesing with the agent's effort. Moreover, the rdaion between the
effort and the average bonus is aufficently segp to induce a sdfish agent to put it an effort
levd of 7. However, the far agent chooses an effort levd of only 1 or 2 (depending on the
fixed wage). The reason for this surpriang result is that the far agent is not only concerned
about her expected monetary payoff, but that she suffers in addition from the inequdity thet
aiss if a «fish principd does not pay the bonus. Nevethdess on average the bonus
contract implements a higher levd of effot (e=5.2) and yidds a higher payoff for the
principal than both, the incentive contract and the trust contract.>®

Wha ae the expeaimentd results? Each experiment had 10 periods, in eech of which each
principal was metched randomly and anonymoudy with a different agent. In the fird trestment,
where principas could choose between a trust and an incentive contract, roughly 50 percent of
the principds chose a trugt contract and 50 percent chose an incentive contract in period 1.
However, the fraction of incentive contracts rose quickly and after period 5 roughly 80 percent of
al contractud choices were incentive contracts. Those principds who offered a trust contract
pad generous wages to which some agents reciprocated by putting in a high effort leve.
However, in 64 percent of dl trust contracts the agents chose e=1. Thus, on average, principas
incurred condderable losses when they proposed trust contracts. The incentive contracts did
better, but they did much less well than predicted by sandard principad agent theory. They dso
did less wel than predicted by the modd of inequity averdon. The reason is tha a the beginning
many prindpas offered incentive contracts with farly high wages that were not incentive

% The andysis of the bonus contract is complicated by the fact that the principa has to move twice. He offers the
terms of the contract a the first sage of the game and he has to choose his bonus payment a the last sage. Thus, his
contract offer may reved some information about his type. However, it can be shown that there is no separding
equilibrium in this game and that dl poodling equilibria have the propeties described aove Furthermore, if we
assume that a higher wage offer is not interpreted by the agent as a Sgnd that she faces the sdfish principd with a
higher piobability, then there is a unique pooling equilibrium. See Fehr, Klein and Schmidt (2000).
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compdtible. In these cases 62 percent of the agents shirked imposng congderable losses on
principds. On the other hand, those principds who offered incentive compaible incentive
contracts with low wages did farly wel. Principas leant to properly desgn incentive contracts
over time The fraction of incentive competible contracts increased from only 10 percent in
period 1 to 64 percent in period 10.

In the second trestment the principd had to choose between a bonus contract and an
incentive contract. From the very beginning the bonus contract was much more popular than the
incentive contract and accounted for roughly 90 percent of al contractud choices. Many
principals did not pay a bonus but a sgnificant fraction reciprocated generoudy to higher effort
levds. The average bonus was, therefore, srongly increasing in the effort levd which made it
worthwhile for the agents to put foward rather high effort levels. The average effort levd was
5.2, which is ggnificantly higher than the average effort of 25 induced by incentive contracts
The bonus contract is not only more efficient than the incentive contract, it aso yidds on average
a much higher payoff to the principd and a moderady higher payoff to the agent. These results
ae dealy inconggent with the sdf-intere modd while the modd of inequity averson explans
them surprisingly well.37

Our experiments demondrate that quite poweful incentives can be given by a vey
incomplete bonus contract. The bonus contract relies on reciprocal farmess as an enforcement
device. It does better than the more complete incentive contracts because it is incomplete and
thus leaves more freedom to the parties to reciprocate. This enforcement mechanism is not
pefect and, depending on the payoff dructure and the fraction of reciproca types in the
population, it can fal. In fact, we have seen that the trust contract, in which the principd hes to
pay the “bonus’ unconditiondly in advance, is not viable in the st up of our experiments. Y,
the performance of the bonus contract suggedts that the effect of reciproca farmess, tha has been
neglected in contrect theory so far, is important for optima contractud design and should be
taken into accournt.

3 In a scond experimenta design, Fehr, Klein and Schmidt (2000) consder a multi-task princip agent model
ingoired by Holmgrom and Milgrom (1991). In this experiment the agents have to choose two separate effort levels
(“tasks’), e; ad e, both of which are observable by the principd but only e; is veifisble and can be contracted
upon. The principd can choose between a piece-rate contract that rewards the agent for his effort spent on task 1 and
a bonus contract that announces a voluntary bonus payment if the agent’s effort on both tesks is to the principd’s
sdifaction. The ovewhdming mgority of principds opted for the bonus contract which induced the agents to
end, on average a condderable amount of effort and to dlocae totd effort efficently across tesks Those
principas that chose a piece-rate contract, induced the agents to concentrate dl of ther totd efforts on task 1, which
is vay inefficdent. Again, these realts are incondgent with the sdf-interet modd, but they can be nicdy explained
by the Fehr-Schmidt modd of inequity aversion.
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53 The Optimal Allocation of Owner ship Rights

Congder two paties, A and B, who are engaged in a joined project (a “firm”) to which they have
to make some rdaionship specific investments today in ader to generate a joint surplus in the
future. An important quedtion that has receved condderable atention in recent years is who
should own the firm. In a semind paper, Grossman and Hart (1986) argue that ownership rights
dlocate resdud rights of control on the physical assets that are required to generate the surplus.
For example, if A owns the firm, then he will have a dronger bargaining podtion than B in the
renegotiation game in which the surplus between the two parties is shared ex pog, because he can
exdude B from usng the assats which makes B’s rdationship spedfic invesment less
productive. Grossman and Hat show that there is no ownership dructure that implements firg
best invetments, but some ownership dructures do better than others and there is a unique
second best optima dlocation of ownership rights.

A common feature of most incomplete contract modds is that joint ownership cannot be
optimd 3 This result is a odds with the fact that there are many jointly owned companies,
patnerships or joint ventures. Furthermore, the argument neglects that reciprocd farness may be
an important enforcement mechanism to induce the involved paties to invet more under joint
ownership than othewise predicted. In order to tes this hypothess Fehr, Kremhdmer and
Schmidt (2000) conducted a series of experiments on the optima dlocation of ownership rights.
The expaimentd game is a grody amplified verson of Grossman and Hat (1986): There ae
two parties, A and B, who have to make invesments, a, b T {1, ..., 10}, respectivdly, in order to
gengrde a joint surplus v(a,b). Invesments are sequentid: B has to invest fird, his investment
levd b is obsarved by A, who has to invest thereafter. We condder two possble ownership
sructures: Under A-ownership, A hires B as an employee and pays her a fixed wage w. In this
case monetary payoffs are v(a,b)-w-a for A and w-b for B. Under joint ownership, eech party gets
haf of the gross surplus minus his or her invesment cog, i.e 0.5v(ab)—a for A and 0.5v(a,b)-b
for B. The gross profit function has been chosen such that maximd invesments are effident, i.e

38 To see this note that in the renegotiation game in which the surplus is shared esch party gets is reservation utility
plus a fixed fraction (50 percent, say) of the joint surplus in excess of the sum of the resarvaion utilities. Now
condder A-ownership. If A invests then his invesment increases not only the joint surplus but dso his reservetion
utility (i.e, what he could get out of the firm without B's collaboration). On the other hend, if B inveds, then her
investment increases only the joint surplus, but it does not improve her reservation utility. The reason is that the
investment requires access to the firm in order to be productive Hence, without the firm B's invesment is usdess
This is why A will invet more than B under A-ownership. Consider now joint ownership. If both parties own the
firm jointly, then each of them can prevent the other from usng the assets Hence neither A’s nor B’s investment
dfects their regpective resarvaion utilities. Therefore, A’s investment incentives are reduced while B's investment
incentives do not improve. Hence, joint ownership is Inferior.

45



a"B=b"B=10, but if each paty gets only 50 percent of the margind retun of their invesments,
then it is a dominant Srategy for a purdy sdf-interested player to choose the minimum leve of
invesment, a = b = 1 Findly, in the fird stage of the game, A can decide whether to be the sole
owner of the firm and make awage offer to B, or whether to have joint ownership.

The prediction of the sdf-interest modd is Sraightforward. Under A-ownership B has no
incentive to invest and will choose b=1. On the other hand, A is full resdud damant on the
margin, o she will inves efficiently. Under joint ownership eech party gets only 50 percent of
the magind return which is not suffident to induce any invesments. Hence in this case B’s
optimal invesment levd is unchanged, but A’s invesment levd is reduced to a=1 Thus A-
ownership outperforms joint ownership and A should hire B as an employee.

In the experiments just the opposite happened. Paty A chose joint ownership in more
than 80 percent (187 out of 230) of al obsarvations and gave away 50 percent of the gross return
to B. Moreover, the fraction of joint ownership contracts increased from 74 percent in the firg
two periods to 89 percent in the last two periods. With joint ownership B-players chose on
average an invesment levd of 89 and A responded with an invesment of 6.5 (on average). On
the other hand, if A-ownership was chosen and A hired B as an employee, B's average
invesment was only 1.3, while dl A-players chose an invesment level of 10. Furthermore A-
players earned much more on average if they chose joint ownership rather than A-ownership.

Theee reallts are inconggent with the sHf-interest modd, but it is draightforward to
explan them with concans for farness. Applying the Fehr-Schmidt (1999) modd of ineguity
averson gives agan farly accurate quantitative predictions Thus, the experimenta results and
the theoreticd andyss suggest thet joint ownership may do better than A-ownership because it
offers more scope for reciproca behavior. Subjects seem to understand this and predominantly
choose this ownership structure.

6 Conclusions

The sdf-interest modd has been very successul in explaining individud behavior on competitive
makets, but it is unambiguoudy refuted in many dStuations in which individuds interact
draegicdly. The experimentd evidence on, eg.,, ultimaum games dictaor games, gift exchange
games, and public good games demondraes unambiguoudy that many people ae not only
maximizing ther own maeid payoffs but tha they ae dso concened about socd
comparisons, fairness, and the desire to reciprocate.
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We have reviewed saverd modds that try to take these concerns explicitly into account. A
generd lesson to be drawn from these modds is that the assumption that some people are fair-
minded and have the desre to reciprocate does not imply that these people will dways behave
“farly”. In some environments like, eg. in competitive markets or in public good games without
punishment, far-minded actors will often behave as if they are purdy sdf-interested. Likewise, a
purdy sdf-intereted person may often behave as if he is strongly concerned about fairness like,
eg., the Proposars who make fair proposds in the ultimatum game or generous wage offers in the
gift exchange game Thus, the behavior of far-minded and purdy sdf-interested actors depends
on the drategic environment in which they interact and on their bdiefs about the farness of ther
opponents. The andyds of this behavior is nat trivid and it is hepful to devdop theoreticd tools
to better understand what we observe.

Some of the modds reviewed above focus solely on preferences over income digtributions
ad ignore the fact tha people often care about the intentions behind the actions of thar
opponents. Some other papers focus only on intention-based or type-based reciprocity and ignore
the fact that some people are bothered by unfar ditributions even if their opponent could not do
anything about it. It seems naurd to try to combine these two moativations in a dngle modd as
has been done by Fak and Fischbacher (1998) and Chaness and Rabin (2000). However, we
believe tha the cost of doing S0 is high. These modds are raher complicaied, they rdy on
psychologica game theory and it is difficult to goply them even to very smple expeimenta
games. Moreover, Chaness and Rabin, in paticular, is plagued with multiple equilibria and hes
much more free parameters than dl other modds. On the other hand, smple modes of socid
preferences, like Bolton and Ockenfels (2000) ERC-modd or our own (1999) modd of inequity
aversgon, fit he data on large dasses of games farly wel. They use sandard game theory, they
have fewer parameters to be edimated, and it is farly draghtforward to get dear-cut quditative
and quantitative predictions.

The man advantage of these smple modds is that they can easlly be applied to other
fidds in economics. For more than 20 years expeaimentd economidts concentrated on smple
experimentad games in order to better understand what drives economic behavior. However, very
few of the indghts that lave been gained had any impact on how economigts interpret the world.
We fed tha it is now time to change this. Many phenomena in Studions in which people interact
drategicaly cannot be undersood by rdying on the sdf-interet modd done. Our examples from
contract theory and the theory of property rights illusrate that modds of reciproca fairness can
be fruitfully applied to important and interesting economic questions, yieding predictions thet are
much doser to what we obsarve in many Stuations of the red world and in carefully controlled
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experiments than the predictions of the sdf-interet modd. There are many other areas in which
farmess modds ae likdy to generdte interesting new indghts - be it the functioning of labor
markets or questions of politicd economy, be it the desgn of optima mechanisms or quedtions of
compliance with organizationd rules and the law.

We hope tha this is just the beginning. There is no shortage of important questions to
which the newly developed tools and insights can be applied.

48



References

Abbink, K., Bend Irlenbusch, and Elke Renner, (2000). “The Moonlighting Game. An
Experimentd Study on Reciprocity and Retribution.” Journal of Economic Behavior and
Organization, forthcoming.

Agdl, Jonas and Per Lundborg, 1995. “Theories of Pay and Unemployment: Survey Evidence
from Swedish Manufecturing Hrms’, Scandinavian Journal of Economics 97, 295-308.

Ahlet, Marlies, Arwed Criger and Werner Guth, 1999. “An Experimentd Andyss of Equd
Punishment Games’, mimeo, University of Halle-Wittenberg.

Alm, James, Isabd Sanchez and Ana de Juan, 1995. “Economic and Noneconomic Factors in Tax

Kyklos48, 3-18.
Andreoni, James 1989. “Giving with Impure Altruism: Applications to Chaity and Ricardian
E Journal of Political Economy 97, 1447-1458.

Andreoni, James, Brian Erad and Jonathan Feingein, 1998. “Tax Compliance’, Journal of
Economic Literature 36, 818-860.

Andreoni, James and Miller, John, 1993. “Rationd Cooperation in the Finitdy Repested
Prisoner’s Dilemma Experimental Evidence’, Economic Journal 103, 570-585.

Andreoni, James and Miller, John, 2000. “Giving According to GARP. An Experimenta Test of

Mimeo, Universty of Wisconsn and Canegie Mdlon

Universty.

Andreoni, James and Lise Vederlund, forthcoming. “Which is the far Sex? Gender Differences

Quarterly Journal of Economics

Andreoni, James and Ha Vaian, 1999. “Preplay Contracting in the Prisonners  Dilemma’,
Proceedingsof the National Academy of Sciences 96, 10933-10938.

Aghion, Philippe, Dewatripont, Maitthiass and Rey, Philippe, 1994. “Renegotiation Design with

Econometrica 62, 257-282.
Arrow, Kenneth J, 1981. “Optima and Voluntary Income Redidribution.” In: Rosenfield, Steven

(ed), Economic Welfare and the Economics of Soviet Socialism: Essays in Honor of
Abram Bergson, Cambridge: Cambridge University Press.

Becker, Gary S., 1974. “A Theory of Socid Interactions” Journal of Political Economy 82,
1063-1093.

Berg, Joyce, John Dickhaut, and Kevin McCabe, 1995. "Trudt, Reciprocity and Socid Higory,"
Games and Economic Behavior X, 122-142.

49



Economic-Inquiry 37(1), 47-59.



Carpenter, Jfrey P, 2000. “Punishing Free-Rides The Role of Monitoring-Group Size,
Second-Order Free-Riding and Coordination”, mimeo, Middlebury College.

Chamberlin, Edward H., 1948. “An Experimentad Impefect Market”, Journal of Political
Economy 56, 95-108.

Chaness Gay, 1996. "Attribution and Reciprocity in a Labor Maket: An Expeimentd
Investigation,” mimeo, Universty of Cdiforniaa Berkdey.

Charness, Gary, 2000. “Respongbility and Effort in an Experimenta Labor Market”, Journal of
Economic Behavior and Organization 42, 375-384.

Charness, Gary, and Rabin, Matthew, 2000. “Socid Preferences. Some Smple Teds and a New

Mimeo, Universty of Cdiforniaa Berkdey.

Che, YeonKoo and Hausch, Donadd B., 1999. “Cooperdive Invesments and the Vaue of
Contracting.” American Economic Review 89(1), 125-47.

Cooper, David J, and Cadl Kraker Stockman, 1999. “Farness, Learning, and Condructive
Preferences. An Experimentd [nvestigation”, mimeo, Case Western Reserve University.

Costa-Gomes, Migud, and Klaus G. Zauner, 1999. “Learning, Non-eguilibium Bdiefs and
Non-Pecuniary Payoff Uncertainty in an Expeaimentd Game’, mimeo, Havard Busness
Schoal.

Cox, James C., 2000. “Trust and Reciprocity: Implications of Game Triads and Socia
mimeo, Universty of Arizonaa Tucson.

Croson, Rachd T. A, " Theories of Altruisam and Reciprocity: Evidence from Linear Public
Goods Games" Discussion Paper, Wharton School, Univerdty of Pennsylvania, 1999.

Daughety, Andrew, 1994. “Socially-Influenced Choice Equity Condderations in Modds of
Consumer Choice and in Games’, mimeo, University of lowa

Davis Douglas, and Chales Holt, 1993. Experimental Economics, Princeton: Princeton
Universty Press.

Dawes, Robyn M., and Richard Thder, 1988. "Cooperation,” Journal of Economic Perspectives
I1,187-197.

Dufwenberg, Matin and Kirchsteger, Georg, 1998. “A Theory of Sequentid Reciprocity.”
Discusson Pgper. CentER, Tilburg University.

Edin, Aaon S. and Rechdden, Stefan, 1996. “Holdups, Standard Breach Remedies, and
Optima Investment.” American Economic Review 86(3), 478-501.

Eichenberger, Raner and Fdix Obeholzer-Gee, 1998. “Focus Effects in Dictaor Game
Expeiments’, mimeo, Universty of Pennsylvania

51



Blingsen, Tore and Magrus Johannesson, 2000. “Is There a Hold-up Problem?’, Stockholm
School of Economics, Working Peper No. 357.

Encyclopaedia Britannica, 1998. The New Encyclopaedia Britannica, Volume 1, London, 15th
edition.

Fahr, Rene and Bernd Irlenbusch, 2000. s a Condrant on Trug in Reciprocity: Earned
Property Rightsin a Reciprocd Exchange Experiment”, Economics Letters 66, 275-282.

Fak, Armin, Fehr, Ernd, and Fischbacher, Urs 2000a “Informd Sanctions’, Inditute for
Empirica Research in Economics, University of Zurich, Working Paper No. 59.

Fdk, Armin, Fehr, Erng, and Fischbacher, Urs, 2000b. “Teding Theories of Fairness - Intentions
Maiter”, Inditute for Empiricd Research in Economics, Universty of Zurich, Working
Paper No. 63.

Fak, Armin, Fehr, Erngt, and Fischbacher, Urs, 2000c. “Appropriating the Commons’, Inditute
for Empiricad Research in Economics, Universty of Zurich, Working Paper No. 55.

Fak, Armin and Fischbacher, Urs 1999. “A Theory of Reciprocity.” Inditute for Empiricd
Research in Economics, University of Zurich, Working Paper No. 6.

Fdk, Armin, Smon Gé&chter, and Judith Kovécs 1999. “Intrindc Motivation and Extringc
Incentives in a Repested Game with Incomplete Contracts’, Journal of Economic
Psychology.

Fehr, Erng and Armin Fak, 1999. “Wage Rigidity in a Competitive Incomplete Contract

Journal of Palitical Economy 107, 106-134.

Fehr, Erngt and Urs Fischbacher, 2000. “Third Party Punishment”, mimeo, Univeraty of Zurich.

Fehr, Erngt, Georg Kirchgteiger, and Arno Riedl, 1993. ,,Does Farness prevent Market Clearing?
An Expeimentd Invedigation,” Quarterly Journal of Economics CVI1I, 437-460.

Fehr, Ermng, Georg Kirchsteiger, and Armo Riedl, 1998. ,Gift Exchange and Redprodty in
Competitive Experimental Markets*, European Economic Review 42, 1-34.

Fehr, Erng and Klaus M. Schmidt, 1999. “A Theory of Fairness, Competition and Co-

Quarterly Journal of Economics 114, 817-868.

Fehr, Erng, and Smon Gd&chter, 2000. "Coopeaion and Punishment in Public Goods
Experiments’, American Economic Review 90, 980-994.

Fehr, Erng, Smon Ga&chter and Georg Kirchdeiger, 1997. “Reciprocity as a Contract
Enforcement Device’, Econometrica 65, 833-860.

Fehr, Erng, Klen, Alexander and Schmidt, Klaus M., 2000. “Endogenous Incomplete
Contracts.” Mimeo, University of Munich, 2000.

52



Journal of Applied Psychology 75, 56 —568.

Grossman, Sanford ad Hart, Oliver, 1983. “An Andyds of the Principd-Agent Problem,
Econometrica 51, 7-45.

Guth, Werner, Hatmut Kliemt and Axd Ockenfds 2000. “Farness versus Efficdency  An
Expeimenta Study of Mutud Gift- Giving”, mimeo, Humboldt University of Berlin.

Gith, Werner, Rolf Schmittberger, and Bernd Schwarze, 1982. "An Experimentd Andyds of
Ultimatium Bargaining," Journal of Economic Behavior and Organization |11, 367-88.

Gith, Werner and Eric van Damme, 1998. “Information, Strategic Behavior and Farness in
Ultimatum Bargaining: an Experimentd Study”, Journal of Mathematical Psychology 42,
227-247.

Hannan, Lynn, John Kagd, and Dondd Mosar, 1999. “Patid Gift Exchange in Experimenta
Labor Makets Impact of Subject Population Differences, Productivity Differences and
Effort Requests on Behavior”, mimeo, University of Fittsburgh.



Harsanyi, John, 1955. “Cardind Wefare, Individudigic Ethics, and Interpersond Comparisons
Journal of Palitical Economy 63, 309-321.

Hart, Oliver and Moare, John, 1990. “Property Rights and the Nature of the Firm”, Journal of
Palitical Economy 98, 1119-58.

Hat, Oliver and Moore, John, 1999. “Foundations of Incomplete Contracts” Review of
Economic Sudies 66, 115-138.

Hoffman, Elisabeth, Kevin McCabe, Keth Shachat, and Vernon Smith, 1994. , Preferences,
Property Right, and Anonymity in Barganing Games’, Games and Economic Behavior 7,
346-380.

Hoffman, Elisabeth, Kevin McCabe, and Vernon Smith, 1996. "On Expectaions and Monetary
Sakesin Ultimatum Games,”  International Journal of Game Theory 25, 289-301.

Holmsrom, Bengt and Milgrom, Paul, 1991. “Multi-task Principa-Agent Analyses” Journal of
Law, Economics, and Organization 7 (Sp.), 24-52.

Issac, Mark R., James M. Waker, Arlington W. Williams, 1994. “ Group Size and the voluntary
Provison of Public Goods’, Journal of Public Economics 54, 1-36.

Kagd, John H, Chung Kim and Dondd Mose, 1996. “Farness in Ultimaum Games with
Asymmetric Information and Asymmetric Payoffs’, Games and Economic Behavior 13,
100-110.

Kahneman, Danid, Jack L. Knetsch, and Richard Thder, 1986. "Fairmess as a Condraint on
Profit Seeking: Entitlementsin the Market,” American Economic Review LXXVI, 728-41.

Kirchgage, Georg, 1994. “The Role of Envy in Ultimaum Games Journal of Economic
Behavior and Organization 25, 373-389.

Laffont, JeanJacques and Tirole, Jean, 1993. A Theory of Regulation and Procurement.
Cambridge (Mass): MIT-Press.

Ledyard, John, 1995. "Public Goods A Survey of Expeimentd Research’, Chap. 2 in Alvin
Roth and John Kagel (eds), Handbook of Experimental Economics. Princeton: Princeton
University Press.

Leving David, 1998. “Modding Altruism and Spitefulness in Expeiments’, Review of
Economic Dynamics 1, 593-622.

Lind, Allan and Tom Tyler, 1988. The Social Psychology of Procedural Justice. New York and
London: Plenum Press

Lig, John and Todd Chery, 2000. “Examining the Role of Farness in Barganing Games’,
mimeo, University of Arizonaa Tucson.



American Economic Review 83, 143-148.
Segd, Uzi and Sobd, Jod, 1999. “Tit for Tat: Foundations of Preferences for Reciprodty in
Strategic Settings” Mimeo, Universty of Cdiforniaat San Diego.

Saegd, Ilya, 1999. “Complexity and Renegotigtion: A Foundation for Incomplete Contracts.”
Review of Economic Sudies 66(1), 57-82.



Sad, Chrigian and Stefan Traub, 1999. “Taxpayers Attitudes, Behavior, and Perceptions of
Fames in Taxdion’”, mimeo, Inditut flir HFnanzwissenschalt und  Sozidpalitik,
Universty of Kid.

Sen, Amartya, 1995. “Mord Codes and Economic Success’, C. S. Britten and A. Hamlin (eds),
Market Capitaism and Mord Vaues, Edward Eldar, Aldershot.

Sdten, Renhad and Axd Ockenfds, 1998. “An Experimentd Solidaity Game’, Journd of
Economic Behavior and Organization, 34, 517-539.

Sahi, Rgiv and E. Somananthan, forthcoming. Preference Evolution ad Reciprocity, Journal of
Economic Theory.

Sahi, Rgiv and E. Somananthan, 2000. Underdanding Reciprocity, mimeo, Columbia
Universty.

Sonim, Robeat, and Alvin E. Raoth, 1997. "Fnandd Incentives and Learning in Ultimatum and
Market Games: An Experiment inthe Sovak Republic,” Econometrica 65, 569-596.

Smith, Adam, 1759, reprinted 1982. The Theory of Moral Sentiments Indianapalis: Liberty Fund.

Smith, Venon L., 1962. "An Expeaimentad Study of Competitive Market Behavior,” Journal of
Political Economy 70, 111-137.

Sonnemans, Joep, Arthur Schram and Theo Offerman, 1999. , Strategic Behavior in Public Good
Games — When Partners drift gpart”, Economics Letters 62, 35-41.

Suleiman, Ramzi, 1996. “Expectations and Fairness in a modified Ultimatum Game’, Journal of
Economic Psychology 17, 531-554.

Veblen, Thorgten, 1922. The Theory of the Leisure Class — An Economic Study of Ingtitutions
George Allen Unwin, London (firgt published 1899).

Zgac, Edward, 1995. “Palitical Economy of Fairness’, Cambridge, Massachusatts. MIT Press.

Zizzo, Danid and Andrew Oswad, 2000. “Are People Willing to Pay to Reduce Others
Income’, mimeo, Oxford Universty.

56



