Reciprocity and Intentions

CHAPTER 3
The Golden Rule in Groups II:

Do Reciprocal Cooperators Care About Others’ Intentons?

Chapter 2 compared different approaches explaiooageration in groups and found that
people’s behavior is best explained by the reciprdeeuristic. When formalizing reciprocity, |
assumed that people reciprocate others’ contribgfidhat is, people contribute the same
absolute amount as others did. While this is agsttforward way to implement reciprocity, in
most experiments used to investigate cooperative\ber in groups, where endowments are
constant between participants and over time, itmse&ss straight-forward to predict how
reciprocators will behave, if endowments vary bemveersons and over time. Specifically,
when endowments are equal, players who signal ipesihtentions, by contributing high
amounts, also create positive consequences forsothience it is not possible to infer which
aspect of others’ contribution behavior reciprocait@ciprocate when cooperating in groups. Is
it the positive consequence that arises from tgh hontribution (in absolute terms), or is it the
positive intention, or niceness, signaled by tlghtdontribution. Therefore the aim of Chapter 3

IS to investigate, which aspects of others’ behangoiprocators reciprocate.

3.1 Introduction

Cooperative groups are essential cornerstonesrofihiwculture. While this observation is
common sense, it hides a puzzle: How do groups taiaircooperation? To examine this
question, researchers have observed individugbaloic goods games in which players decide
iffor how much they will contribute to a public gh¢Dawes, 1980; Ostrom & Walker, 2003).
All contributions to the public good increase irithvalue and are split equally among group
members, regardless of individual contribution diecis. Withheld endowments maintain their
original value for the player. Although a cooperatistate in which everyone cooperates is
beneficial to all group members, the fact that fiiders cannot be excluded from the public good
can deter cooperation. Specifically cooperator$ awlays be worse off than free riders in the
same group; hence self-interested individuals shaot cooperate (in finitely repeated games)
following this game-theoretic argument.

Yet contrary to the pessimistic game-theoretic jotexh, cooperation in groups is often
observed (Dawes, 1980; Kollock, 1998; Ledyard, }895Some people cooperate out of

altruism, but the proportion of altruists is tooaito explain the high levels of cooperation

13 Strictly speaking, game theory predicts defectinly for finitely repeated games. All experimentsrtioned in
this article used finitely repeated games.
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frequently observed (Andreoni & Miller, 1993). Ahet explanation for the levels of
cooperation seen—in repeated interaction—is recifyqAxelrod & Hamilton, 1981; Fehr &
Fischbacher, 2003; Komorita & Parks, 1999; Krepst&l., 1982; Rapoport & Chammah, 1965;
Sugden, 1984; Trivers, 1971). Reciprocators maintaoperation by imitating cooperative
behavior, and they protect themselves from repeabguloitation by imitating defection.
Experimental evidence supports the assumption oipn@cal cooperation in groups. For
instance, Chapter 2 showed that a reciprocity kearpredicted participants’ behavior in a
public goods game better than learning models (Br&oth, 1998; Rieskamp et al., 2003) and
participants’ social value orientation (e.g. vannge, 1999). Kurzban and Houser (2005)
demonstrated that 63% of their participants cowddclassified as reciprocators. Evidence for
reciprocation has been found not only in furthgoesiments (Fischbacher et al., 2001; Keser &
van Winden, 2000; Kurzban & Houser, 2001), but atsfield studies (Carpenter & Seki, 2005;
Frey & Meier, 2004; Heldt, 2004).

This article examines which aspect of others’ ba&rakeciprocators imitate when they
cooperate in groups. Do people reciprocate baseadeoconsequences of others’ behaviors or do
they reciprocate others’ intentions? Whereas the @b intentionality for cooperative behavior
has been examined in dyadic games such as theatdimgame (Blount, 1995) and the trust
game (Kevin A. McCabe et al., 2003), little is knaout how perceived intentions influence
cooperation in groups. Previous experiments exargineciprocity in groups (e.g. Fischbacher
et al.,, 2001; Komorita et al., 1993; Kurzban & Hemys2005) always examined public goods
games in which players with positive intentions ldocontribute substantial amounts, but not
situations in which participants with positive int®ns could only make small contributions.
Because these experiments did not allow intentiand absolute contributions to vary
independently, they were not suited to derive amsiohs about which aspects of others’
behavior reciprocators imitate in public goods game

I will first present the consequential and the mti@nal approach to reciprocal cooperation.
Then | will formulate two computational models etiprocity representing these approaches—
and derive the models’ different predictions. Expent 3.1 examines these predictions and
Experiment 2 elaborates upon Experiment 1's finglinigconclude with a discussion of the

results.

3.2 Consequential and Intentional Reciprocity
At first glance the meaning of reciprocity seem$éoobvious: do unto others as they do

unto you. That is, one’s own behavior is conditioma others’ behavior. While it is clear that
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conditional means rewarding good actions (and fwmgsbad ones), research often neglects to
examine on which aspects of others’ behavior sjgadliy actions are conditional on.

A prominent version of reciprocity is the Tit-FoefTstrategy (Axelrod & Hamilton, 1981;
Rapoport & Chammah, 1965). Tit-For-Tat requires/@ta to imitate other players’ behavior of
the preceding interaction. While research on tlevgence and effectiveness of Tit-For-Tat (for
a review see Komorita & Parks, 1999) has not eiplispecified the role of intentions, Tit-For-
Tat has usually been formulated in a consequemtggl. That is, players were assumed to
reciprocate the observed behaviors of other playastaking into account the circumstances
(e.g. the possibility to cooperate) under whiclreashacted.

Different from the Tit-For-Tat strategy, reciprociased theories of social preferences
suggest that individuals evaluate and reciprocateomes based on others’ kindness, which is
assumed to signal players’ intentions (e.g. Dufweegb& Kirchsteiger, 2004; Falk &
Fischbacher, 2000; Rabin, 1993). Specifically, ptad judges player B as kind if she thinks that
B acted to improve A’s payoff, given B’s belief altoA’s action. Hence, the evaluation of
kindness depends, among other things, on the “tiridér belief” of player A about B’s belief
about A’s action. It is important to note that thigproach considers games in which an actor
who wants to be kind can actually act kindly. Foestance, Fischbacher, Fehr, and Gachter
(2001) have argued that people reciprocate intestio public goods games. However, in their
experiments positive intentions always coincidethwiigh contributions, so a final evaluation of
the role of intentions seems not feasible basetthein results.

Experimental findings suggest an important rolenténtions for cooperative behavior in
dyadic interactions. For instance, Blount (199%réed that in the ultimatum game—where one
player makes a proposal for how to split an amdhat is then accepted or rejected by the
second player—individuals accepted smaller offdnemthese came from computers, compared
to offers from human participants. McCabe, Rigdamj Smith (Kevin A. McCabe et al., 2003)
reported that trustees in a trust game returneceatey amount of money if the truster could
actually decide to trust or not, compared to a d¢mrdwhere the truster was forced to “trust” the

trustee'*

14 Additional evidence for the relevance of perceiirgdntions for the evaluation of behavior comesrfrdiverse
fields, such as judicial decision making and cliéelopment. For instance, Howe and Loftus (196gdrted
that half of their participants used an “intentimmly” rule when determining levels of blame in hitpetical court
cases, and Behne at al. (2005) showed that eveon®hrold children reacted differently when they diat
receive a toy because an adult did not give ihémt deliberately, compared to when the adult cootdyive the
toy.
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How can individuals evaluate intentions in publ@mods games? | assume that similar to
reciprocity-based theories of social preferenaggntions are inferred based on a comparison of
individuals’ behavior with the individuals’ behavab options. However, my approach differs in
two ways from reciprocity-based theories of sopiaferences. First, | suggest that individuals
do not form higher-order beliefs. This limitatiorf players’ sophistication is in line with
Colman’s (2003a) findings that players usually dty@onsider others’ goals and do not form or
use higher-order beliefs, such as what others’ triigfieve about one’s own goals. Second, |
suggest that the kindness of an action is evaluatiEpendent of its consequence. Therefore, the
behavior of an individual is evaluated cooperagivédl the individual intended to behave
cooperatively, even if the actual behavior is,if@tance, a low contribution.

For public goods games, | suggest that a playew viee others’ past relative
contributions—that is, a player's absolute contidou divided by her maximal possible
contribution—as signaling others’ intentions. Higklative contributions signal positive
intentions and low relative contributions signabagve intentions. | consider individuals who
react positively (negatively) to others’ positivee@ative) intentions—independent of absolute
contributions and outcomes—astentional reciprocators Individuals who react positively
(negatively) to others’ high (low) absolute conttions—independent of relative
contributions—are consideredonsequential reciprocatorsConsequential and intentional
reciprocators imitate different aspects of othéehavior: the former imitate consequences and
the latter imitate intentions.

The definition ofintentional reciprocatorsbased on relative contributions rests on the
assumption that people derive intentions from atheast behavior and the external constraints
that limit behavioral options. This assumptions nsgereasonable, as research on social
attribution and theory of mind has shown that peapstinguish between internal and external
causes of others’ behavior (Malle, 1999). The agdiam is also justified from a functionalistic
point of view, because—in interdependent decisi@kinmg—if individuals have beliefs about
others’ actions, they can often make better detssidcExperimental evidence shows that
individuals form beliefs about intentions and usent to make decisions. Kelley and Stahelski
(1970b), for instance, showed that players carr infentions from other players’ past decisions,
and Andreoni and Miller (1993) demonstrated thatypts use others’ past behavior to update
beliefs about others’ future actions. McClintocldddnebrand (1988) showed that cooperative
choices are strongly influenced by expectationsiaibthers’ behavior.

The assumption that players form beliefs aboutrsthetentions is closely linked to the

assumption that people have a theory of mind @agon-Cohen, 1994; Leslie, Friedman, &
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German, 2004). Accordingly, it was examined howyefa use information in games to infer
other players’ goals—represented by beliefs abdbéere’ intentions—and how players use
information to update the degree of sophisticaétiributed to other players. Hedden and Zangh
(2002) found that players updated their beliefsualtoe other players’ level of reasoning based
on observed decisions. More specifically, they tbiinat participants by default assumed the
other player to be myopically self-interested; thajusted their initial belief if the other’s
choices indicated that he considered their mot{geg also Colman, 2003b; Stahl & Wilson,
1995; Zhang & Hedden, 2003). Examining the rolenténtions, McCabe, Smith, and LePore
(2000) found that players behaved differently whenisions in a game were made sequentially,
compared to simultaneously. The authors interprétesi as evidence for the assumption that
players use others’ earlier decisions to update tediefs about others’ intentions. Supporting
this result, McCabe et al. (2000) also found tr@iperation increased for repeated interaction
with the same partner, because repeated interadticther facilitated the detection of
cooperative intentions.

A simple way to disentangle behavioral consequeres intentions in a public goods
situation with voluntary contributions is to proeithdividuals with variable endowments, which
can vary between players making simultaneous durion decisions or vary for a player
making repeated decisions. With variable endowmemssame absolute contribution can differ
in relative terms, allowing players to infer intentions. Fostance, player A who is endowed
with 10 euros and contributes 3 euros signals athegintention—that is, he is not willing to
cooperate, whereas player B who is endowed witlurBseand contributes 3 euros signals a
positive intention—that is, she is willing to coogi. In contrast, when evaluating the other’'s
behavior merely on the basis of the behavioral eguences, that is, @absolutecontributions,
the behavior will be evaluated identically. Follogithe two distinct definitions of reciprocity,
an intentional reciprocator contributes less abteserving the other’s low relative contributions
(e.g. 3 out of 10), compared to observing the ahagh relative contributions (e.g. 3 out of 3).
In contrast, a consequential reciprocator contebihe same amount in both cases, because the
absolute contributions are equal.

Public goods games with unequal resources have @esmined before (e.g. Marwell &
Ames, 1979; Rapoport, Bornstein, & Erev, 1989; vagk & Wilke, 2000), but these
experiments did not allow us to contrast consegaleand intentional reciprocity, because
contribution decisions were dichotomous or madeukameously and the games were not
repeated. Nevertheless this research did examim@eie preferences for decision rules in one-

shot public goods games. Specifically, van Dijk d@bdzka (1992) found that participants
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informed about asymmetric endowments considereedeal absolute contribution rule less fair
than participants not informed about asymmetry. \&ifk and Wilke (2000) found that
participants in a public goods game were geneledbt described as using the equal proportional
contribution rule—which is similar to the intentanreciprocity rule, with the exception that
intentional reciprocity is conditional on othersagt behavior while the proportional rule is
conditional on others’ simultaneous contributionsid-éhat 98% of these participants are better
described by that rule than by the equal final oote rule. Note that van Dijk and Wilke did not
test for the equal absolute contribution rule amat their classifications were based on fairness
ratings and not on actual contributions. Hences tt@search extends previous research on
decision rules in public goods games with asymmetndowments in that it examines a rule that
prescribes equal absolute contributions, examindssrin repeated games, and classifies

participants based on actual contribution decisions

3.2.1 Models of Reciprocity in Public Goods

I will examine reciprocal behavior in a public ggogame where four playershave an
endowmentE, which they can allocate to a private accounba public good. The contribution
to the public good i€ and the investment in the private accounEis c. Investments in the
private account lead to a payoff equal to the imeat. Contributions to the public good are
multiplied by a constant and then equally split amall members of a group. The efficiency
gain of a contribution to the public good is exgegkas the marginal per capita return (MPCR),

which is the quotient of the multiplication condtand the number of players. A player’s payoff,
m;, in the public goods game is definedms E, —c, + MPCRDZLQ . A dilemma occurs when

1/N < MPCR < 1, because forN/< MPCR, contributions lead to efficiency gains,ileffor
MPCR < 1 players have an incentive to defect.

The consequential and intentional reciprocity medeluggest are modified versions of the
reciprocity model that was tested in Chapter 2. Kbg assumption of these models is that
people will contribute the same amount as otheatsrdihe round before, and that this reciprocity
principle is mediated by people’s generosity. Algadoilistic decision rule captures random

deviations from strict reciprocity.

3.2.2 Consequential Reciprocity

In general, the consequential reciprocity modetdkss the following decision process. In
the first round of a game, players have no inforomeabout others’ cooperativeness and are thus
assumed to allocate their endowment equally t@thiic good and to the private account. In the
following rounds players contribute in absoluterteras much to the public good as the others
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did in the preceding round. If the endowment is soifficient to reciprocate others’
contributions, players contribute their completel@mment in order to reciprocate as much as
possible. Reciprocity is assumed to be mediateththyiduals’ tendency to give more or less
than a strict reciprocity principle predicts. Farstance, if others in a public goods game
contribute 5 units of their endowment, then a geuerindividual might contribute 6 units.
Figure 3.1 depicts a flow chart describing consatjakreciprocity.

Formally, the model determines firshaost likely contributiorand then the probability of
all possible contributions. The most likely contriion, m, in the first round i<, = E/ 2. The

probabilityp; that one of the possible contributigris chosen is defined as:
P, :exd—|xjm|/20§)/u , (3.1)

wherexn, is the difference between any possible contriloutiand the most likely contribution
m, the free parameteic is a standard deviation, defining to what extemilar contributions to
the most likely contribution are also chosen withudstantial probability, and is a constant
that normalizes the likelihoods so that they surfh.tdccording to Equation 3.1, the probability
of choosing an allocation increases with its sintijato the most likely allocatiorm. This
probabilistic decision rule captures that other-regiprocal influences lead to small, random
deviations from strict reciprocity.

In the second and all following rounds contribuodepend on the other players’
contributions in the preceding round. To implemirg consequential reciprocity principle, the
most likely allocation is determined by contribgfiin absolute terms as much as the other

players did in the preceding round,

, (3.2)

m

_[E=Mdn(o) - Mdn(o)+ y[[E - Mdn(o)]
" |E<Mdn(0) - E

with Mdn(o) as the median of other players’ contributionthie preceding round andl[-1,1] as

a generosity parameter determining how much a pleyetributes more than the others’ median
contribution in the previous round. The choice aambties for all possible contributions are

again determined according to Equation 3.1.
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Figure 3.1. Flow chart for consequential reciprocity. Diffetignthan in Chapter 2, th

D

reciprocity heuristic must now consider others’ @ahd own endowment before making a

contribution decision.

3.2.3 Intentional Reciprocity

To represent intentional reciprocity | modify thensequential reciprocity model and

assume that the players’ relative contributionsnaligtheir intention. According to this
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assumption, a player who reciprocates others’ tides should make the samelative
contribution as the other players. Therefore EquaB.2 is modified as follows:

c,, = E Mdn(o/ E) + y [{1- Mdn(o/ E))] (3.3)

with Mdn(o/E) as the median of the other players’ relative cbations. Choice probabilities are

determined according to Equation 3.1. Figure 3@ale a flow chart describing the intentional

(  newperiod )

reciprocity heuristic.
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check others'
last contribution

last and own
current
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median relative
contribution

generosity or
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contribute

others’ median
relative

contribution

Figure 3.2. Flow chart for intentional reciprocity. The keysamption of the intentional

reciprocity heuristic is that relative contributgsignal intentions.

3.2.4 The Ecological Rationality of Consequential anctititonal Reciprocity

The investigation of the ecological rationality @édcision rules inquires if decision rules

are successful in specific decision environmentsgdfeénzer et al., 1999; Goldstein &

64



Reciprocity and Intentions

Gigerenzer, 2002). In my case the decision envisintonsists of the public goods game
defined above and of the distribution of endowmentsr participants and over time. The
analysis of the ecological rationality differs frostandard rationality criteria in that it is not
concerned with the adherence to norms of ration@ity. weakly ordered preferences, consistent
beliefs, and correct application of the rules ogi¢dp and it does not look only at the
instrumentality of a behavior, but also at how &adwor's instrumentality depends on

characteristics of the decision environment.

12

--5#--SD = 1, consequential
--+--SD = 3, consequential
--+--SD = 5, consequential
—— SD =1, intentional
—+—— SD = 3, intentional
— SD =5, intentional

Avergae contribution

0 10 20 30 40 50
Round

Figure 3.3.Development of contributions for consequential amdntional reciprocators in |a
public goods game with variable endowments. Resutsmeans over 10,000 simulated fqur-

person public goods games. For every player thenreedowment was 10 points.

An individual who reciprocates consequences onidedo observe the consequences of
others’ behavior. An individual who reciprocategeirtions additionally needs to observe
external constraints under which others’ made theaisions and then to integrate both pieces of
information. Thus, if consequential reciprocity tise easier behavioral rule, why should
individuals reciprocate intentions? Intentionalipeacity has the advantage that it can maintain
cooperation between individuals whose endowmentatit their opportunity to cooperate—
vary over time. For instance, if player A has fezgaurces available in roundand therefore
contributes little, this will lead to a lower penoed average absolute contribution of others, so
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that consequential reciprocity will lead to reduashtributions in round + 1. As a result,
player A will perceive a low average absolute abotron in roundt + 2 and contribute little,
even if his endowment has increased again. Figiesl3ows how contributions decline when
consequential reciprocators interact in public gogdmes with varying endowments across
players. In contrast, as Figure 3.3 also showsentr@nal reciprocity maintains mutual

cooperation when players have varying endowments.

1 (lowest endowment) 2 (2nd lowest endowment)
0.8 0.8
60
4 4 [}
.E 0.6 .E 0.6 8 50
£ £ s | |40
2 0.4 2 0.4 £
3 S b 30
= = S
0 0.2 0 0.2 z 20
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0 0
0.5 1 0.5 1
MPCR MPCR
3 (2nd highest endowment) 4 (highest endowment)
0.8 0.8 ‘
£ 0.6 £ 0.6
g g
S S
2 0.4 2 0.4
o o
= =
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0 0
: 0.5
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Figure 3.4.The influence of efficiency gain and inequality @layers’ payoffs. The plots show
payoffs for players in a public goods game whencabperate minus payoffs when nobaqdy
cooperates. White areas mark combinations of MP@RGini coefficient a player is worse qff
when he or she contributes his or her completeencimnt.

In case some players have on average higher enduwrtten other players, intentional
reciprocity predicts that the wealthier players wil average make larger absolute contributions.
Despite this inequality in contributions, the what player will often still be better off
compared to when no one contributed. However,erettireme it can happen that for a wealthier
player it might be beneficial to contribute nothimyen if all other players would continuously
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contribute their whole endowment to the public gddtie wealthier player also contributed. To
explore this possibility |1 systematically examinadder which combinations of inequality,
measured with the Gini coefficiéntand MPCRs, a player could only lose by contritmitio a
public good. Figure 3.4 depicts the payoff differerbetween two possible situations: Full
contribution of all players minus zero contributiohall players. The lighter the gray, the higher
are payoffs under full contribution compared toozeontributions. The areas with a diagonal
pattern mark combinations of inequality and MPCWiere players can unilaterally guarantee
themselves a higher payoff than can be achievemlgiw full cooperation of all players. The
figure shows that in a four-person game this cdy oocur for the two wealthiest players and is
mostly restricted to environments with an unusudligh inequality (Gini coefficients for the
distribution of wealth in developed countries aseally around .35). In most environments, full
cooperation of all agents is beneficial to all jglesy Since only intentional reciprocity maintains
cooperation over time and thereby leads (in mogt@mments) to higher payoffs for all players,
it can be predicted that intentional reciprocity n®ore adaptive in social dilemmas than
consequential reciprocity; therefore it should esent a better cognitive model of people’s

behavior in public goods situations.

3.3 Predictions

To test the two models of reciprocity against eattter | will determine which model is
more suitable to predict participants’ contribusammund by round in a repeated public goods
game with variable endowments. Moreover, the tvoiprecity models make several qualitative
predictions about participants’ contributions thatll test. In addition, since the two reciprocity
concepts make different predictions about the mtdron that an individual requires to make a
decision, these predictions will be tested by nwimg participants’ information search using a
computerized information board (Payne et al., 1998; Dijk & Grodzka, 1992).

According to intentional (consequential) reciprgcparticipants will make higher (lower)
contributions when others’ relative contributiome aigh in relative terms and at the same time
low in absolute terms compared with when othersitgbutions are high in absolute terms and
low in relative terms. Figure 3.7 displays the jpegdns of both models. To derive predictions, |
computed the contributions from the reciprocity migdin the conditions with the generosity

parameter set to 0. The models make different ptiedi for cases of asymmetric endowments.

!> The Gini coefficient varies between zero, indicgtequal distribution of resources, and one, irifiggmaximally
unequal distribution (see Atkinson & Bourguign@001; Haitovsky, 2001).
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Intentional (consequential) reciprocity predictsatthndividuals contribute the same relative
(absolute) amounts and wealthier players contribigber absolute (lower relative) amounts.

According to consequential reciprocity individualgl only search for information about
others’ contributions and will neglect informati@bout others’ endowments. According to
intentional reciprocity individuals will search forformation about others’ contributioasid for
information about others’ endowments.

It has been shown that not all individuals can bes@ered as reciprocators; instead, a
substantial proportion of individuals defect or pemate unconditionally (e.g. Kurzban &
Houser, 2005). Therefore when testing the two nsdeteciprocity against each other, the test

has to be restricted to individuals who in genbedlave reciprocally.
3.4 Experiment 3.1

3.4.1 Method

Participants played repeated four-person publicdgogames. The marginal per-capita
return was .375, that is, every point allocatetht public good was multiplied by 1.5 and then
equally divided among the group members. Parti¢gdanformation acquisition was recorded
using a computerized information board (Figure .3lBjormation acquisition was costly but
relatively cheap, as the aim of imposing costs tealimit search to relevant information. The
experiment was conducted with the software CINGd@kowski, 2004).

number of clicks

Points Collected

Round from private project from public project sum of points
Last round ] ] ]
Al past rounds ] ] ]
Past Investments in the Projects
Self Person 1 Person 3 Person 4
Round
Last round person into public project \ | [ | [ | [ |

All past rounds endowment

[ [
Last round person into public project ma ma
[ [

All past rounds endowment

Invest Points in Projects

Available [0 ] Private [0 |

Current i i
Points Project
Round ! —
ke
Project

’ Allocate All Points ‘

Figure 3.5. Schematic picture of participants’ inf@tion board (for person #2). Participants
had to click and pay to obtain information behihé dark boxes.
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3.4.1.1 Design
The first,random-reductiorcondition was designed to test how participargpoad to low

contributions of other players; | especially wantedexamine if it mattered to players if low
contributions were made deliberately or becausdoof endowments. In most rounds the
participants received 12 endowment points; begmnith round 15 in every third round one
participant received either 2, 3, or 4 points. Lemdowments were randomly distributed across
the last 80 rounds of the game. This endowment @tabled participants—if they intended to
cooperate—to first establish high contribution leveegardless of the type of reciprocity

principle they followed and forced them to make loomtributions from round 15 on.

Table 3.1 Distributions underlying the endowmeihiesitiles (frequency of endowments).

Endowment points

Condition
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2022123

Random-

reduction aEE e

Random-

12 12 12 6 12 6 12 12 12
equal

Random-
unequal 6 6 126 6 126 126 6 6 6 6
(wealthy)

Random-
unequal 12 12 12 12 18 11 18

(poor)

The distribution of endowments in the random-redunctcondition was still very
transparent for the participants, so that afteres@xperience with the game, they could infer
how the endowments were distributed across thécjpamts, providing low incentives to search
for information about endowments as predicted leyititentional reciprocity model. Therefore
in the secondrandom-equalcondition, endowments were randomly drawn fromiscrdte
distribution with a minimum of 7 and a maximum d.1The rows in Table 3.1 show the
frequencies of the possible contributions in theeehconditions. The random-equal condition
also allowed us to test if contributions were madeditional on others’ relative or absolute
contributions. The thirdrandom-unequakondition tested if relative or absolute contribng
differed between wealthy and poor players. Endovimehthe two wealthy (poor) players were

drawn from a distribution with a mean of 16.75 g,2a maximum of 23 (8), and a minimum of
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11 (2); see also Table 3.1. Endowments in thetlastconditions were created so that within
each block of sixteen rounds all players receivedr tmean endowment. The sum of all players’
endowments for a game was the same in all condition

3.4.1.2 Participants and Procedure

The 72 participants (34 women) with an averagead® years were randomly assigned
to one of the three conditions. Participants weeenty students from different departments of
the Free University Berlin. Each condition was asctdd in four sessions with groups of 8
participants. When participants arrived at the tatmy they were seated in four rooms, each
with two separate cubicles, preventing any comnation. Participants were not informed who
the other participants in their group were andip@dnts in the same room always belonged to
different groups.

The instructions explained to the participants thay would take part in a repeated group
decision-making task together with three other qess Then the instructions explained the
public goods game, first in text form and then wsthme numerical examples. It was further
explained that for every collected point, 0.01 suamuld later be paid to the participants, that
every click for information cost 0.1 cents, andtttiee game would be repeated but that no
participant knew how often. Participants made 9&giens in the random-reduction and 96 in
the random-equal and random-unequal conditions.ekiperiment was neutrally described as a
decision task, terms like “cooperation” or “freding” were omitted, and the instructions did not
tell participants to achieve a particular goal. ifdorm participants about the variability of
endowments, participants in the random-reductiorditmn were instructed that everyone would
generally receive 12 points per round, but thatasionally one participant would receive a
lower endowment. Participants in the random-equad aandom-unequal condition were
instructed that endowments could vary for the saerson across rounds and between persons
within each round.

A quiz tested participants’ understanding of thengalf anybody failed to answer a
question, the experimenter clarified any misundeding, so that all questions could be
answered correctly. Finally participants receivasitructions for the computerized information
board used to conduct the game. The game stattdadifparticipants had correctly completed a
second test quiz about the interface and had red¢e\summary of the instructions.

In the first round of a game, participants receitbdir endowments and made their
contribution decisions. After all participants hadde contributions in a round, the next round
started automatically. From the second round omiggaents could access information on the

computerized information board (see Figure 3.5)¢lmking on information boxes. Participants
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could access information about their collected {siabout others’ contributions to the public
projects, about others’ endowments, and about thwin contributions; all information was
available for the last round and cumulated forpat rounds. Opening a box automatically
closed the previously opened box. Participants \e#osved to click for information as often as
they wanted. After a decision was made, no infoilwnatould be acquired until the next round
started. Participants could allocate their endowtragany time in a round.

Participants received their payments individuaBgssions lasted on average 120 minutes

and participants earned on average about 24 euros.

3.4.2 Results
3.4.2.1 Contributions

Figure 3.6 depicts participants’ contributions he tthree conditions. In the random-
reduction condition participants contributed onrage 4.71 pointsSD = 4.81), or 43%83D =
41%) of their endowment. In the random-equal caowliparticipants on average contributed
3.51 points §D = 4.01), or 33% 3D = 36%). In the random-unequal condition partictgaon
average contributed 3.15 poin®&J= 3.81), or 32%3D = 33%). Mean contributions in the first
10 and last 10 rounds were 56%ID(= 23%) and 37%3D = 24%) in random-reduction, 41%
(SD = 12%) and 32%SD = 27%) in random-equal, and 40%0= 10%) and 24%S3D = 17%)
in random-unequal conditions, respectively. A répegameasurement analysis of variance
(ANOVA) with conditions as a between-subjects fa@nd block—the average contribution in
the first 10 rounds versus the last 10 rounds—aghan-subject factor tested for differences in
average contributions. While conditions did notuehce contributionsk(2, 15) = 2.27p =
.137, the factor time had an influence on partieipacontributionsf(1, 15) = 8.46p = .011n2
= .36, indicating that contributions decreased wiitte.
3.4.2.2 Classification into Cooperative Types

Similarly to Kurzban and Houser (2005), | clasglfiparticipants based on a linear
regression analysis that predicts participantstrdmutions based on other players’ contributions
in the preceding round. For each participant | coteg one regression analysis with absolute
and one with relative contributions. Specifically,player’s contributions in roung ¢, was
regressed om-1, the median of the other players’ contributionroundt-1, according to the
function ¢, = g + B-0-1; with g as the intercept representing generosity, frak the slope
representing reciprocity. Each participant withtandardized > .25 in at least one of the two
regression models was classified as a reciproc@brthe non-reciprocators, those with an

intercept < 1/3 were classified as free ridershwitable small contributions, and those with an
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intercept > 1/3 were classified as unconditionabpsrators with stable high contributions.
Altogether 35 (49%) participants (13, 14, and &ipigants in the random-reduction, equal, and
unequal conditions, respectively) were classifiedexiprocators, 24 (33%) as free riders, and 8

(11%) as unconditional cooperators; five particiggi@%) could not be classified.
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Figure 3.6. Average contributions of groups. Panels show dautions in the different
conditions. Contributions are running averages wittvindow size of 11 rounds. Different
lines represent different groups in a condition.

3.4.2.3 Model Fits
The comparison of model performance was restrittedhe participants classified as
reciprocators. Both models predict for each rouhne probability with which any possible

contribution is made, depending on individual decis and payoffs in the preceding rounds and

72



Reciprocity and Intentions

the models’ parameters, which were fitted for eaeinticipant separately. To address the
problem of over-fitting (Pitt & Myung, 2002), paraters were optimized by using only
participants’ decisions in the first 47 rounds leé games and the models’ predictions were then
cross-validated for the remaining rounds. As a gesd-of-fit measure the sum of squared errors
(see e.g. Selten, 1998) was employed, by calcgldtinevery possible contribution in a round
the sum of the squared differences of the predigmeatbability and the observed decisions
(assigning the chosen contribution a value of 1ahdther contributions a value of 0). The sum
of squared errors lies between 0 and 2, with Onagpéimal fit where the observed allocation is
predicted with probability 1. To find the optimanameters for each model and participant, first
a grid search was performed to identify good stgrparameter values. These values were then
optimized with the sequential quadratic programmingthod (Fletcher & Powell, 1963), as
implemented in MATLAB®. The parameters of the maedekre restricted to 4y < 1 for the

generosity parameter, and to<.&c < 16 for the standard deviation.

Table 3.2Means and standard deviations of model fits (fovoss-validation) and parameter

values for participants classified as reciprocators

Condition
Model Parameter/Fit Random Random-
; Random-equal
reduction n=12 unequal
n=11 - n=14
Fit .95 (.16) .81 (.09) .81 (.05)
Consequential .
reciprocity Generosity 12 (.83) -.29 (.47) .04 (.5)
SD 3.43 (3.43) 3.91 (1.19) 3.68 (2.05)
Fit .93 (.20) 8(.1) .89 (.28)
Intentional .
reciprocity Generosity .1 (.87) -.3 (.45) -.35 (.64)
SD 2.43 (1.98) 3.36 (1.16) 6.74 (6.19)

Note. Numbers is parentheses are standard degation

The consequential reciprocity model predicted pgrdints’ contributions in the second
half of the experiment with an average fit of .&D(= .14) compared with the intentional
reciprocity model with an average fit of .88 = .19). Table 3.2 shows the average fits
separately for the different conditions. To tesether one of the two models was more suitable
to predict participants’ contributions, | performadrepeated measurement ANOVA with the
type of model (intentional vs. consequential) asithin-subject factor and the three conditions
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as a between-subjects factor. The average fiteoftlo models did not diffeF(1, 32) = .75p =
.39, nor did the fit differ between the three caiodis, F(2, 32) = 2.45p = .102, indicating that
intentional and consequential reciprocity preditiprocators’ behavior across all conditions
equally well.

3.4.2.4 Contribution Predictions

The main contribution prediction is that accordingintentional reciprocity participants’
contributions depend only on others’ relative cimittions, whereas according to consequential
reciprocity they depend only on others’ absolutetcbutions.

To test this prediction | first examined whethertiggpants cooperate more when others’
low contributions were made from low endowments. (contributions were high in relative
terms), compared to when they had high endowmemtsdontributions were low in relative
terms). Specifically, | split participants’ contutions into those (a) following a round in which
one of the other players received a low endowment @) following a round in which no
participant had a low endowment. Then | computecéxh participant two contribution vectors,
with their contributions conditional on others’ nid contribution. The difference scofe is
the mean of the difference vector between coniobstafter (a) forced versus (b) deliberate low
contribution. The difference scofe is larger (smaller) than zero if participants cimite more
(less) after low contributions were forced. For fifereciprocators in the random reduction, the
mean Ac was .02 §D = 1.21). At-test for paired comparisons showed no difference i
contributions after forced compared to after dehbe low contributions(12) = -.06 (one
tailed), p = .52. Hence, contrary to the prediction from mi@nal reciprocity, participants did
not contribute more after others were forced to enlakv contributions compared to when they
did so deliberately.

Table 3.3 Players’ relative and absolute contributions givahers’ relative and absolute

contributions in the previous trial.

o Others’ relative contributions
Others’ absolute contributiors

Low High
Low 17% (12%) 30% (21%)
1.72 (1.19) 3(2.03)
Hih 32% (35%) 40% (26%)
J 3.6 (4.35) 4.44 (3.08)

Note. The first row in a cell reports means of pl&y relative contributions; the second row
reports absolute contributions. Standard deviatamasn parentheses.
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As a second test of the contribution prediction xXarained whether participants’
contributions varied with others’ relative contrilmns or with others’ absolute contributions.
Only the random-equal and random-unequal conditmoside the necessary combinations of
relative and absolute contributions for this téslassified others’ relative and absolute median
contributions in the preceding round as either [mwhigh, using the mean of others’ median
contributions (relative or absolute) a player eigrered in a game as a cutoff point. Table 3.3
and Figure 3.7 depict participants’ contributionenditional on the four past contribution

conditions created by the classification.

0.6
I Obsened (+/- 2SE)
. lintentional
0.5+ — — I Consequentional
0.4\

0.3

Players' contributions

0.2
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Others' contributions

Figure 3.7.Participants’ contributions conditional on otheaisolute low and high (Al and

Ah, respectively) and others’ relative low and hi{gi and Rh, respectively) contributions|in
the preceding round, together with contributionsdgted from intentional and consequential
reciprocity. Predictions were computed accordinght® models and given other participants’

contributions in the preceding round and averaged participants.

The second test of the contribution prediction exauah if, as predicted by intentional
(consequential) reciprocity, contributions afterhes’ absolute low and relative high
contributions are higher (lower) than after othexissolute high and relative low contributions.
Reciprocators’ average relative (absolute) contioms of 30% (3 points) after others’ high

relative and low absolute contributions were simita their average relative (absolute)
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contributions of 32% (3.6 points) after others’ loglative and high absolute contributions (see
also Table 3.3 and Figure 3.7). Hence, insteadeaigodifferent, as predicted—with varying
direction—by the two reciprocity models, particigmoontributed the same amount when others’
preceding contributions were not high or low in@bts andrelative termst(7) = .86,p = .41.

The third test of the contribution predictions exaaad if wealthy and poor reciprocators
made the same relative or absolute contributiondy @ight participants were identified as
reciprocators in the random-unequal condition. Titie wealthy reciprocators contributed on
average 2.6 points or 16% of their endowment pendq(individual values were .8, 4.2, 5, 1.5
and 1.5 points and 5, 27, 31, 9, and 11%) andhitee tpoor reciprocators contributed on average
2.2 points or 42% (individual values 3.1, 1.8, dn@l points and 61, 36, and 30%). Although the
sample size is too small to conduct any infererstiatistic, the raw data indicate that contrary to
the prediction from intentional reciprocity poorreipants contributed a higher proportion of
their endowment. The similar absolute contributadnwealthy and poor reciprocators speaks
rather in favor of consequential reciprocify.
3.4.2.5 Information Search Predictions

According to consequential reciprocity participastsould only search for information
regarding others’ contributions, whereas accordmgntentional reciprocity they should also
search for information about others’ endowmentguf@ 3.8 depicts the frequency with which
reciprocators’ searched on average for differepesyof information. Over all the frequency of
clicks for information was rather low, which migbhe due to the costs (.1 cent per click)
associated with information search. Across all domts the median of reciprocators’ mean
click frequency across all rounds for others’ ciimttions was .74, and .13 for clicks for others’
endowments (see Table 3.4 for details on standar@iions and conditions).

In rounds in which reciprocators did not look upets contributions, their median click
frequency for others’ endowments was 0 whereasag V89 if participants looked up others’
contributions in the same round. Participants texsified as reciprocators clicked .BO(= .4)
times per round for others’ contributions and .&D(= .27) times per round for others’
endowments. Because the click frequencies diffestaleen reciprocators and non-reciprocators
for others’ contributions(72) = -5,p < .001;d = 1.01, and for others’ endowmeni§,2) = -2.5,

p = 015;d = .58, | infer that participants’ information selarwas in accordance with their

16 Adjusting for group differences by subtracting greup means from individual contributions, wealthy
contributed on average .53 points or -8% (-.04, 1634, .08, .1; -12, -12, 4, -11, -9%) and poartdbuted -1.2
points or -8% (-.41, -1.72, -1.55; 22, -3, 4%).fBiént from the non-adjusted values this speakerdor
intentional reciprocity.
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general contribution rule. That is, reciprocator©iowneeded information about others’
contributions (and endowments) looked up this imi@tion, whereas non-reciprocators—whose

contributions were independent of others’ contiitmg—did not look up others’ contributions or

endowment.

2.5¢

Contribution: Random reduction
Contribution: Random equal
Contribution: Random unequal
---------- Endowment: Random reduction
---------- Endowment: Random equal
---------- Endowment: Random unequal

Number of clicks

Round

Figure 3.8.Participants' information search. Lines are rugranerages (window size 11) pf

clicks per round. Solid lines are for clicks abatlher’'s contributions, dotted lines are for

clicks about others’ endowment.

Table 3.4Information search of reciprocators.

Endowment Endowment

Condition Contribution Endowment given given
high contribution low contribution

Efmgg“n 1.11 (1.06) 0.07 (.3) 0.18 (.49) 0.24 (.34)
Random-equal 0.61 (.62) 0.26 (.52) 1.27 (.99) 193
Random-unequal .92 (1.15) 0.07 (.05) 1(.76) 0.82)(
Al 74 (.95) 0.13 (.45) 0.57 (.89) 0.54 (.77)

Note. Medians and standard deviations of clickspend
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In sum, the analysis of participants’ informatiagaisition shows that information search
was congruent with contribution decisions and sufsprather intentional reciprocity because
participants also looked up others’ endowments,ciwhihey only needed to reciprocate

intentions. However, information was acquired tesser extent than expected.

3.4.3 Discussion of Experiment 3.1

Experiment 3.1 examined which aspect of othersalin players reciprocate in public
goods games. For this test, | compared the fithef ttvo models and | examined qualitative
predictions from the two models. | observed largietogeneity of individuals’ behavior, so that
some individuals cooperated or defected unconditipnHowever, the largest group of 49% of
participants reciprocated. For these reciprocatoestwo models did not differ substantially in
predicting their contributions. Testing the contitibn predictions derived from the models, |
found more evidence for consequential reciproClifyat the difference in contributions after
forced or deliberate low contributions was on ageraero supports more consequential
reciprocity. However, as reflected by the largendtad deviation, the mean difference results
partly from large deviations in both directions,kimg it unreasonable to assume that the mean
adequately represents individuals. | further fotimat (relative and absolute) contributions were
similar after others contributed high in relativermis and low in absolute terms, thus not
supporting the predictions derived from both remgiy models. In sum, reciprocators’
contributions did not clearly speak in favor of arfehe two reciprocity concepts.

Participants’ information search supports this riptetation. In general, probably due to
information search costs, participants did not gedor a lot of information regarding others’
contributions and endowments. Nevertheless, theoitapt finding was that participants
classified as reciprocators searched for much nrmdoemation than participants classified as
non-reciprocators. In general, participants noy @elarched for contribution information but also
for information about others’ endowments, whichinsline with the intentional reciprocity
concept. In sum, participants’ information seacolhresponded to their contribution decisions,
and supported more intentional than consequemtgbrocity.

When comparing the fit of the two reciprocity majgdarticipants’ contributions, and their
information search, | conclude that reciprocataenot adequately be described by assuming
that they reciprocate one specific aspect of othkeehavior, consequences, or intentions.
Therefore it can be asked whether there might bealternative reciprocal rule explaining
cooperative behavior. One plausible alternativelangtion for reciprocal behavior consists of

including both aspects, by assuming that individuabnsider the consequencasd the
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intentions guiding others’ behavior. A decisioragtgy that follows this idea, and is also in line
with the main results of Experiment 3.1pigportunistic reciprocitywhich predicts that a player
contributes his/her complete endowment if other&drman contribution is higher than the
players endowment and otherwise reciprocates fiies. The concept can be called
opportunistic because it dictates intentional negy only as long as it does not threaten to
reduce others’ cooperativeness. To describe oppetiti reciprocity formally, Equation 3.2 of

the consequential reciprocity model can be repléged

_{Estn(o) -~ E (3.4)

“|E>Mdn(o) - f(0)’
wheref(o) equals Equation 3.3, which represents intentioaaiprocity. Figure 3.9 depicts a
flow chart of consequential reciprocity.

Opportunistic reciprocity predicts that players sider others’ relative and/or absolute
contributions, depending on how high the currentlosvment is compared to others’
contributions in the last round. The concept presid possible explanation for why the two
reciprocity models predicted participants' behaviorthe first experiment equally well. The
model can also account for the observation thahindns only mattered when others contributed
relatively little (see Figure 3.7), that is, whelayers had at least as much resources available as
the median of others’ contributions. Regardingawsdr of poor and wealthy players, the model
can explain the higher relative contribution ratéspoorer participants, because according to
opportunistic reciprocity they try to match the Viei@r players’ contribution.

However, it also predicts—in contrast to my findsrgthat wealthy players contribute the
same relative amount as poor players. Finally,ofygortunistic reciprocity model only requires
information about others’ endowments when othegsitiibutions are low compared to one’s
own endowment, so that it can explain why the pigndints in Experiment 3.1 searched only to a
moderate extent for endowment information. In stime, opportunistic reciprocity model can
explain several findings of Experiment 3.1, whidte ttwo other reciprocity models cannot
explain. But it is difficult to test the model witthata from Experiment 3.1: First, it predicts
different behavior dependent on the relation ofeygrs’ endowment and others’ contributions,
but the level of wealth was only manipulated betwagd not within players in Experiment 3.1.
Second, it predicts intentional reciprocity if tpégyers’ endowment is high, but intentional
reciprocity was difficult to test in Experiment 3okcause cases in which others’ endowments

were high (low) in absolute terms while being Idvgh) in relative terms were infrequent.
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Figure 3.9.Flow chart for opportunistic reciprocity. Otherstentions are only considered,

when the own endowment is higher than others membatribution in the previous round.

Using opportunistic reciprocity to explain the daih Experiment 3.1 maintains the

assumption that all reciprocators reciprocate #mesaspect of others’ behavior. An alternative
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possibility is that reciprocators differ in theegard for the consequences or intentions inferred
from others’ behavior; some reciprocate intentiosme consequences, and some act
opportunistically. As described above, participatitnot decide frequently enough in situations
for which the models make different predictionstést among the models for participants
separately. Hence, Experiment 3.2 will investigatgpportunistic reciprocity is the best model
for all reciprocators and if all reciprocators ch@ described best with the same reciprocity

model.

3.5 Experiment 3.2
The opportunistic reciprocity model predicts thaan individual's own endowment is

lower than the other players’ absolute contributjothe individual should contribute his
complete endowment, even if the other players’ ridomtions are low in relative terms. If the
individual’'s own endowment is equal to or highearthothers’ past contributions in absolute
terms, the player should contribute the same weamount as the other players. Consequential
reciprocity differs form opportunistic reciprocity that it reciprocates intentions, and it differs
from intentional reciprocity in that it reciprocatenly when in absolute terms the individual's

own endowment is larger than others’ contributions.

3.5.1 Method

Experiment 3.2 was designed so that participantsldvérequently encounter situations
discriminating between the different reciprocity dets. Participants played two rounds of a
public goods games by using the “strategy meth&ditén & Stécker, 1986). When using this
method participants indicate their decisions fompaksible stages of a game, which are derived
from hypothetical decisions—that is, all possibtenbinations of contributions all players can
make. Specifically, participants had to decide akiweir contribution in the present round
conditional on all hypothetical contributions iretpreceding round (henceforth: vector of past
contributions). As in Experiment 3.1, participariayment depended on their decisions.
3.5.1.1 Design

The Experiment varied individual€ndowment levelwhich was either high (twice the
median of others’ absolute contributions) or lowl{tthe median of others’ contributions), and
the median of otherslast relative contribution which was either 50 or 100% of their
endowmenlt, resulting in four conditions, referred to as h&f?6, high-100%, low-50%, and

low-100%. Participants’ relative contributions weine main focus of examination. To limit the

7 Actually, participants also made contribution démis conditional on others’ contributions betw&8rand
100%. However, these decisions were part of therxgnt only to enable the calculation of payoffs.
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number of possible stages of the games, the feasiitributions in the first round were limited,
so that participants had to choose one of two daritons for every endowment they had. Table
3.5 depicts endowments and corresponding posdilniiiloutions in round 1 as well as players’
endowments for their decisions in round 2. Theibdagontributions in round 1 were chosen so
that most decisions in round 2 combined the playsva endowments (high or low) and others’
past contributions (50 or 100%) according to the fmonditions.

Table 3.5 Endowments and possible contributions in Expertr3eh

Endowment
Game
Participant 1  Participant 2 Participant 3 Partinip&

A 12 12 12 12
(121/6) (121/6) (12176) (12/6)

B 12 12 12 12
(10/6) (10/6) (10/6) (10/6)

6 6 6
= 12 613) 613) 613)

D 8 8 12 16
(418) (418) (6/12) (81716)

E 20 12 16 8
(10/ 20) (6/12) (8/16) (418)

F 4 8 12 16
(3174) (416) (6/9) (81712)

Note. Endowments of players for conditional conttibn decisions are underlined. Feasible
contributions for players in round 1 are in pares#s. For distributions where endowments
differed between players, participants made onesibes per possible personal endowment.
Every endowment point was worth 0.04 euros.

In the first round, participants made decisionsdior public goods, differing only in the
distribution of endowments across players (see el@b). In the second round, participants
received information about others’ hypothetical tctwitions and their real endowments in the
preceding round and made unrestricted contribud@sisions. For instance, in game A presented
in Table 3.5, all players were endowed with 12 fin the first round and could contribute 6 or
12 points. In the second round of game A, partiipadecided how much of their 12-point
endowment to contribute for the hypothetical cadebe following past-contribution vectors: [6
6 6],[6612],[6 12 12], and [12 12 12]. In thexend round participants made 36 decisions, one
for every vector of past contribution that couldsarfrom the 6 games of the first round. To
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motivate participants, in each round one decisi@mn game was given as payment for
participation in the Experimeni.
3.5.1.2 Participants and Procedure

The 40 participants (25 women and 15 men) with an average age of aByeere mainly
students from different departments of the Freevemsity Berlin. Sessions were conducted in
groups of 4 participants. When participants arriaédhe laboratory they were seated in two
rooms, each with two separate cubicles, prevergmgcommunication. After the public goods
game was explained with the same instructions &xperiment 3.1, participants were instructed
that they would make decisions in two modes: moderdviding information about others’
endowments in the same round, and mode 2—startinghe second round—providing
information about others’ hypothetical contribusoand endowments in the preceding round.
Participants were further informed that within eaolind they would make decisions for six
different games, which differed in the endowmerstrébutions. Participants were not told how
many rounds the experiment would last. Finally sswpointed out that at the end of the
experiment for every round one payoff per game wde determined, based on participants’
randomly matched contribution decisions. After regdhe instructions, participants completed
the same test quiz as in Experiment 3.1 and red@vs@immary of the instructions.

Participants entered decisions on a computer agerfwhich depicted information about
others’ endowments and hypothetical contributionstable form. All participants made
decisions in the same order. For the conditionakrdzutions of round 2, others’ hypothetical
contributions were ordered so that median contiolbgt increased within games. Finally
participants made unconditional contributions immd 2 that were used to calculate payoffs.
After finishing the second round participants dieWt determining which of the six games were
used to calculate payoffs and were paid indivigualessions lasted on average 70 minutes and

participants earned on average about 13 eurosidimg) 5 euros as a show-up payment.

3.5.2 Results
Before | tested the predictions, participants west classified into reciprocators and non-

reciprocators. The classification procedure of Expent 3.2 differed from that of Experiment

'8 For the first round it was randomly determined atthplayer assumed which role (i.e. had which endemtjrfor
each game, before decisions were combined to detetime payoff. For every game the conditional dbation
in round 2 of one participant was combined with wheonditional contributions of the other threetiggrants in
round 2. Which role (conditional, and which of tneconditional decisions) a player assumed was again
determined randomly. In the experiments every piadnt would draw one of four profiles from an eloye and
then payoffs were determined according to partitigaoles and their contributions.

¥ Due to technical problems | lost data of one paudint.
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3.1, because | wanted to classify people on afs#asions for which all models made the same
contribution prediction. The classification was é@&on the two conditional contributions in
game A (see Table 3.5), for which all models prdica contribution of the same absolute
amount as others in the previous round, as paatitgphad the same endowment as the other
players in the preceding round. Twenty-three of @@ticipants (59%) who increased their
contributions by at least 3 points with the inceea$ others’ median contributions from 6 to 12

points (corresponding to a slope of .5) were cleesbkas reciprocators.
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Figure 3.10.Mean and standard errors of participants’ condéiccontributions in the four

conditions in Experiment 3.2.

Mean contributions of reciprocators were 52B4d( = .50%, SD = 13%) in high-50%
(based on 10 decisions per participant in round2¥% Mdn = 67%,SD =26%) in high-100%
(6 decisions), 71%Mdn = 75%,SD =21%) in low-100% (8 decisions), and 82%dnh = 83%,
SD = 16%) in high-100% (6 decisions), compare alsoufgg3.7. To test the opportunistic
reciprocity model | conducted an ANOVA with otherslative contributions (50 vs. 100%) and
the player's own endowment level (low vs. high) ta® repeated measures factors. The
intentional reciprocity model predicts a main effémr others’ relative contributions, whereas
consequential reciprocity predicts a main effect the endowment level. Opportunistic
reciprocity predicts both main effects and also ititeraction, as relative contributions should
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not matter when the endowment is low. The resthitsvsa main effect for the endowment level,
F(1,22) = 38.63 p <.001,m2 = .64, and for others’ relative contributio§1,22) = 9.56p =
.005,m2 = .3, but no interaction effedt(1,22) = .14 p = .714,n2 = .006. While the finding of
two main effects is only in line with the recipriocmodel, the model is not fully supported by
the data, because the interaction that was alstiqpee did not appeaf.

To explore the reason for this ambiguous resukan@ned if the mean results found are
representative for all reciprocators or if reci@tmes differed in the aspects of others’ behavior
they imitate. In a first step | classified recipatars as being intentional, consequential, or
opportunistic. The classification was based on Eoelidean distance between reciprocators’
observed contribution vectors in the four condiaand the vectors predicted by the models.
Reciprocators were classified according to theprecity model with the smallest distance to
their observed vector. | identified 6 intentiond, opportunistic, and 11 consequential
reciprocators. To validate this result | conduaeduster analysis. The rationale was to examine
if contribution vectors describing the three corsegf reciprocity would emerge without being
pre-specified and if the same participants wouldjtmeiped together. Specifically, | employed a
k-means cluster analysis with random start cluséerd with reciprocators’ normalized mean
contributions in the four conditions as the depabhd@riable. The maximal number of clusters
was set to four, as most research has identifiegetto four types of players in public goods
games (e.g. Fischbacher et al., 2001). Five thaus@mations of the cluster analysis were
performed, and the mean silhouette vdthe silhouette value can vary between -1 and lLega
larger values indicating a better solution, Marti@&eMartinez, 2004) of participants was used as
selection criterion. The best solution with a siletie value of .43 had four clusters. Table 3.6
depicts the centers of the identified clusters. it cluster with eight participants (which
included six opportunistic and two consequentigipcators as classified above) shows a
contribution pattern where contributions are lowhigh-50% and higher in all other conditions,
indicating that participants in this cluster beldhaecording to opportunistic reciprocity. The
second cluster (six participants who are identwdh intentional reciprocators as classified
above) shows higher contributions when others’tisdacontributions were high and lower
contributions when others’ relative contributionsrer low, suggesting that participants in this

cluster were intentional reciprocators. The thiddister shows a contribution pattern in

% | also compared the models with the likelihoodorést described in Dixon (2003), which is théaaif the
variance unexplained by two models to the poweratifthe number of observations in the experiment.
Comparing the two models with the most unexplaivexiance | found that opportunistic reciprocitysfihe data
better than intentional reciprocity= 122.87. Comparing the two models with the |lesxplained variance, |
found that consequential reciprocity fits the dagtter than opportunistic reciprocity= 28.1.
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accordance with consequential reciprocity and mhetufive participants who had also been
classified as consequential reciprocators. Thetlioatuster includes four participants (all
classified above as consequential reciprocators) edntributed more when their endowment

was low and decreased their contributions whenrsthhelative contributions increased.

Table 3.6 Cluster centers of cluster analysis for Experin@at

Cluster Others’ contributions N Silhouette
High-50% High-100% Low-50% High-50% value
Opportunistic .63 .81 .86 91 8 A8
Intentional 57 75 A7 .84 6 .69
Consequential 37 .38 .79 .79 5 .08
Non-classified 44 3 .69 .38 4 40

Note. Cells show relative contributions.

3.5.3 Discussion of Experiment 3.2

Experiment 3.2 examined if participants’ behavoibest described by the consequential,
opportunistic, or intentional reciprocity model. @ime group level | found that participants
reacted to both aspects of others’ behavior—inv@stiand consequences—and not only to one
of the two aspects as predicted by consequentiak@mtional reciprocity. However, because the
interaction between the two factors was not thergradicted by opportunistic reciprocity, |
cannot conclude that reciprocators are accuraedgribed as opportunistic reciprocators on the
group level. The results of the two classificatmocedures suggest that the mixed result on the
group level is due to differences between playets) reciprocate different aspects of others’
behavior. The two classification procedures idedifall types of reciprocators | examined in

this paper: intentional, consequential, and oppustic.

3.6 General Discussion

The research reported here was founded in the gésumthat people can reciprocate
different aspects of others’ behavior. Specificall§irst argued that at least two interpretations
of reciprocity can be distinguished, namely, consedjal and intentional reciprocity. The
concept of intentional reciprocity assumes thatppeoeciprocate the intentions they inferred
from others’ behavior. Consequential reciprocitguases that people reciprocate the observed
consequences of others’ behavior. To contributeth® understanding of reciprocity for

cooperation in groups, | examined the two concepfgublic goods games. For public goods
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games, | defined intentional reciprocity as conttifig the same relative amount as others and
consequential reciprocity as contributing the safsolute amount as others.

Consequential and intentional reciprocity weree@stgainst each other in Experiment 3.1
by examining people’s behavior in repeated pubbody games, with endowments varying
within and between participants. Approximately hadlthe participants (49%) in Experiment 3.1
were classified as reciprocators. Comparing mods] f found that the intentional and the
consequential models predict reciprocators’ behlasgually well. In contrast to the prediction
of the intentional reciprocity model, | found tharticipants contributed the same amount when
others had no other choice than making a low dmumion, compared with when other players
defected deliberately. Participants also contribusenilar amounts subsequent to rounds in
which others’ contributions were high in relativeerhs and low in absolute terms, compared to
rounds with high absolute and low relative contifms. This indicates that participants’
behavior cannot exclusively be accounted for byerntibnal or consequential reciprocity.
Comparing contributions of wealthy and poor papieits, | found that contributions were more
in line with consequential reciprocity. Participeirdearched—in accordance with intentional
reciprocity—for information about others’ contribuis and endowments. Altogether, neither
intentional nor consequential reciprocity aloneldaccount for the findings in Experiment 3.1.
Hence | argued that even the distinction of intamdl and consequential reciprocity does not
provide a sufficient description of reciprocal beloa Instead | suggested the alternative
concept of opportunistic reciprocity, which can kexp several findings of Experiment 3.1.

In Experiment 3.2 the opportunistic reciprocity mbdvas tested against the two
alternative reciprocity concepts. The opportuniséciprocity model predicts that individuals
contribute their complete endowment when it is Iowlean the median of others’ absolute
contributions in the preceding round, and otherwiseiprocate intentions. Even though
Experiment 3.2 showed that reciprocators reactadations in others’ absolute and relative
contributions as predicted by opportunistic reogisg this model cannot explain contributions
of all participants. Instead | found that similammbers of participants were best described with
consequential, intentional, or opportunistic reagity. Only when taking all three reciprocity
concepts presented in this article together caedgrocal behavior be explained sufficiently.

While my experiments add to the understanding opeaoation in groups, the conclusions
also need to be limited. In Experiment 3.1 partaiis played a repeated public goods game in
which each participant had a free choice of how hmiaccontribute to the public good in every
single round. The experimental setting is compardbl other public goods experiments and

captures the essence of public good situationgdeutsf the laboratory. Nevertheless, without
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any restrictions on participants’ behavior, pap&eits frequently made decisions for which the
different reciprocity models | considered make tame predictions, thus decreasing the
experimental power of Experiment 3.1. Another latidn of my conclusions arises from

participants’ information search. Participants ixp&riment 3.1 had to pay for each piece of
information. The search costs were introduced tanexme which information was regarded as
essential by the participants, but it led to rekly limited information search so that even
reciprocators were not always fully informed abotiiters’ contributions in the preceding round.
However, participants in Experiment 3.2, in which monetary search costs were imposed,
made similar contribution decisions. Finally, thassification of reciprocators into different

types needs to be qualified. While the cluster ymsl identified types that are readily

interpretable in terms of the reciprocity modelsl &ne classification of participants showed a
high overlap with the first classification based the three models of reciprocity, the cluster
analysis was based on a relatively small numbegradicipants. Hence | could not use a cross-
validation procedure that tests if different sulaples would identify the same clusters and a
similar frequency of participants in the clusters.

A research program related to the research praséenthis chapter is that of van Dijk and
colleagues (van Dijk & Wilke, 2000; van Dik & Wik 1995; van Dijk, Wilke, Wilke, &
Metman, 1999), who examined decision rules indialdwse in asymmetric social dilemmas.
My work supplements their work in two ways. Firathile van Dijk and Wilke's proportional
rule, which models—similar to my intentional re@pity model—people’s contributions as
contributing the same proportion as others’ to puldoods, is motivated by fairness
considerations, my analysis of the ecological retity of intentional reciprocity shows that
self-interested or efficiency motives can also wmai# proportional contributions. The self-
interest hypothesis is especially appropriate tscdee the behavior of poor players in
Experiment 3.1, who contributed more in relativerntg, and with the opportunistic reciprocators
in Experiment 3.2, who contributed higher relatimmounts than others when they were
relatively poor themselves. While this might seeamfair,” it helps to maintain beneficial
cooperative interaction in the long run. This “s#if interpretation of reciprocity is in
agreement with findings that reciprocity is usedskyf-interested players (Andreoni & Miller,
1993; Kreps & et al., 1982), who reciprocate beeatukads to a high payoff in the long run. On
the other hand, Marwell and Ames (1979) reportadl T%% of their participants were concerned
with being fair when contributing to a one-shot litigoods game.

Second, while van Dijk and Wilke (2000) found thatarly all participants in a game can

adequately be described with the proportional doution rule, | found that only some
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participants contribute the same relative amounotasrs. Different reasons can explain my
divergent finding. First, van Dick and Wilke’s ctafscation was based on fairness ratings about
contributions others could make, whereas my cliassibn is based on contributions actually
made by participants. Second, van Dijk and Wilkeliekly defined two classes of decision
rules, equal final outcome and proportional conttidn. By contrast, | compared three decision
rules, of which only one corresponds to the prapoal decision rules.

The argument that different individuals apply diffiet decision strategies has been made
before. For instance, Zwick and Rapoport (2002y@dgthat players in a market entry game are
heterogeneous in that they are best described diffierent decision mechanisms, and
Fischbacher et al. (2001) and Kurzban and Hous#5Rhave shown in the context of public
goods situations that some players cooperate oecteafinconditionally, whereas others
reciprocate. Likewise, in the domain of individudécision making it has been argued that
people’s decision strategies differ (e.g. Brod€X02 Howe & Loftus, 1992). Consistent with
previous research on public goods games, in bgbererents the largest group of individuals
could be classified as reciprocators. However, so ashowed that reciprocators are not a
homogenous group. While reciprocators all cooperatalitional on others’ behavior (and their
own wealth position), they differ in the aspects athers’ behavior they imitate. Previous
experiments could not identify different types aciprocators, because they did not use
asymmetric or variable endowments in repeated quesgial public goods games. As most daily
interactions takes place in an environment withquaé and variable access to resources,
consideration of different types of reciprocatorsl Woster the understanding of cooperative
behavior in groups.

While the models describe players’ contributiotiey do not explain why individuals
choose certain strategies or predict which persihrer@s to which strategy. One explanation for
the different types of reciprocators is that thaghm have different social motives (van Lange,
1999). An examination of effects of the differenbaels of reciprocity on outcomes in repeated
games can help to identify potential motives ofedént types of reciprocators. Consequential
reciprocity will generally lead to unequal outcomedavor of the wealthier person and might
thus be favored by people with individualistic sdanotives who try to maximize their own
outcome. However, because consequential recipragibyalso lead to decreasing contributions
over time, which should not be in the interest odlividualistic people, a straightforward
interpretation of consequential reciprocity in terof social motives seems difficult. Intentional
reciprocity leads to outcomes that are generallyenemual than when applying consequential

reciprocity and also insures generally higher gbation rates and might thus be favored by
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people with prosocial motives who maximize jointtammes and/or equality in outcomes.
Opportunistic reciprocity will lead to outcomestlaae less equal but more efficient (in terms of
joint outcomes) and might thus also be favored dxypte with prosocial motives. Support for the
hypothesis of different motivations underlying teame behavior comes, for instance, from
Kuhlman and Marshello (1975), who found that notyoprosocials but also individualists
reciprocate against a Tit-For-Tat strategy in régegrisoner’'s dilemma games (see also van
Lange, 1999).

Assuming a direct link from motives to strategisonly one way to explain why people
choose certain strategies. An alternative explanasi that strategies are acquired by individual
learning (e.g. Rieskamp & Otto, submitted for pcadion) or social learning (e.g. Joseph
Henrich & McElreath, 2003) and are applied contimigen signals connecting decision strategies
to appropriate environments (March, 1996; J. M. @edt al., 2004). For instance, a player in
interaction with other wealthier players might &l the rule “Be nice to the people you need,”
whereas a player interacting with equally wealtlhgyprs might use the Tit-For-Tat rule. The
rule-based approach seems especially relevanefmated interaction, as there is little evidence
that social values are predictive for cooperatiahavior in repeated interactions, as, for
instance, Chapter 2 showed. Future research wi lta examine how individuals learn and
choose among reciprocal strategies.

Previous research examining cooperation in groupglented the different types of
reciprocity that can explain cooperative behavidre role of intentions for cooperative behavior
had primarily been studied in dyadic interactiohgxtended this research to cooperation in
groups and inquired if people reciprocate intergi@n consequences of others’ behavior by
proposing and testing three realizations of rec@aroooperation under variable endowments. As
it turned out, no single concept of reciprocity @plain cooperation; instead | could show that
most—opportunistic—reciprocators considered other&ntions only if their own endowment
was relatively high, whereas only a minority of ipgocators considered exclusively
consequences or intentions. In general, the diftegges of reciprocity illustrate that reciprocity

is not a one-dimensional concept but has to berstat® in its multiple facets.
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