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Abstr act

Most theories about effects of social embeddedr@sstrust define mechanisms that assume
someone’s decision to trust is based on the rapuatat the person to be trusted or on other avhalab
information. However, there is little empirical dence aboubow subjects use the information that is
available to them. In this chapter, we derive hizgees about the effects of reputation and other
information on trust from a range of theories ardevise an experiment that allows for testingeghes
hypotheses simultaneously. We focus on the follgwmechanisms: learning, imitation, social
comparison, and control. The results show that ractearn particularly from their own past
experiences. Considering third-party informatienitation seems to be especially important.

*Useful suggestions and comments by Werner Raubis @nijders, Stephan Thau, Joe Whitmeyer,
and Jeroen Weesie are gratefully acknowledgedeBsisr contribution is part of the research program
“Management of Matches” funded by the Netherlandga@ization for Scientific Research (NWO)
under grant PGS 50-370. Buskens’ contribution ist md the project “Third-Party Effects in
Cooperation Problems” of the Royal Dutch Academyrié and Sciences (KNAW)
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I ntroduction
Imagine that you have decided on a financial innesit, for example, for a private pension, and you
have to choose among several companies offerindpsiservices. Imagine also that you do not have
much experience with this type of investment. Yawld investigate the past performances of all
companies and compare them, but this would takehmiute, especially if there are many of them.
You could ask a friend who did a similar investmanthe past about her experience, but this only
provides information on one company. You could d®by reputation, simply picking the most
“well-known” company, but companies with the mosteessful marketing strategy do not always
offer the best products. Malicious companies migliest your money in a risky manner, making
large profits themselves if things go well, whileuyend up with the costs if the investment goes
wrong. Typically, these problems are not solved“imarket forces” in markets with asymmetric
information between buyer and seller (Akerlof 197D) make your choice even more complex, the
success of your investment will also depend on okalRor example, if you are planning a long-term
investment, the behavior of financial markets iedita predict over longer periods of time. Therefor
part of the information that you are able to gatheght be hard to interpret, for example, the falof
a specific investment might have been caused blgad™financial advisor, but it could also have
simply been due to adverse contingencies. Stadingh an investment represents a typical trust
problem, whereby trustworthy investors invest momeguch a way that it is both in their own and in
the costumer’s interest. Untrustworthy investorgest only to maximize their own short-term profits
without taking the costumer’s interests into acd¢oun

Such a setting can be analyzed applying existiegribs on the effects of reputation and
information in trust problems. Here we focus ona&tor’s (Ego) decision to trust her partner (Alter)
based on the relevant information available to'Hdore specifically, this chapter aims at providing
empirical evidence for different types of mechamsimfluencing trusting behavior in settings with

network embeddedness. Given existing theories atim#te effects, we investigate the conditions



under which these different effects operate. Moeepnterpreting information about a partner’s
behavior can be more or less difficult dependinguonertainties in the setting. Therefore, we also
explore the relation between available informatod uncertainty in trust problems.

Experimental research on trust in games has foqusetrily on conditions that affect actors’
decisions to trust and reciprocate in one-shot gamdich are abstract representations of single
encounters between strangers (see Berg, DickhadtMeCabe 1995; Snijders 1996; Snijders and
Keren 2001; Camerer 2003: chapter 2.7). Howevest rimast problems in real life differ from such
abstract situations in many ways. First, in massttiproblems, there is a positive probability thnee
same actors will meet in the future (dyadic embdddss) and face a similar trust problem again.
Second, actors are embedded in a social struchaeacterized by social relations, ethical norms,
laws, institutions, etcetera (network and instdo#l embeddedness) (Granovetter 1985; Raub and
Weesie 2000). Since we want to study the effectsfofmation, we focus on a situation in which
pairs of actors repeatedly face trust problemsardembedded in a network of relations from which
they obtain information, but we neglect “institutad” aspects such as laws and norms.

The effects of dyadic and network embeddednessust problems have been theorized and
existing models identify two types of mechanistasrningand control(Buskens 2002; Buskens and
Raub 2002). Both mechanisms are related to “rejpatain the literature. Learning refers to the enxte
to which Ego can learn about unknown charactesisifcAlter that affect Alter’'s behavior in the ttus
situation. Learning in that sense is closely relate what Kreps and Wilson (1982) call reputation.
Control indicates the extent to which Ego can sanair reward Alter by spreading information about
Alter’s behavior and is more related to reputatienit is used by Raub and Weesie (1990). These
mechanisms are explained in more detail in therthsection. To avoid confusing between the
different mechanisms, we minimize the use of thenteeputation hereafter.

This chapter addresses two limitation of the emggtiiterature. First, existing theories often
make rather strong assumptions about actors’ catipoal abilities, and they neglect the possibility
that actors apply simpler heuristics such as immator be influenced by the outcomes obtained by
relevant others through a mechanism of social colsma Second, empirical research on trust

problems in situations characterized by network exhdledness is still scarce: Buskens (2002: chapters



5 and 6) provides an empirical test for his leagrand control models; Gautschi (2000) and Cochard,
Van Phu, and Willinger (2002) investigate trustipeons with dyadic embeddedness; Gith et al.
(2001), Duwfenberg et al. (2001), Buchan, Crosamj ®awes (2002), and Bolton, Katok, and
Ockenfels (2004, 2005, this volume) include a @ertdegree of network embeddedness in their
experiments (see also Burt and Knez 1995 for n@emxental research on the effects of third-party
information on trust among colleagues). Howevemenof these experiments is able to disentangle
learning and control effects from dyadic as welhasvork embeddedness.

We present a laboratory experiment designed tontdingle effects of various types of
information stemming from dyadic and network emlssticess. More precisely, this experiment
represents an empirical test in which relative dempational arguments to trust, such as learniy a
control effects, are compared with other “simple€uristics, such as imitation or social comparison.
In this experiment, groups of actors embedded iallsnetworks play a repeated Investment Game
(Berg et al. 1995) and exchange information conogrtheir own behavior as well as their partner’s
behavior in the game. The manipulation of informatexchange resembles the experiment conducted
by Guith et al. (2001): Egos know exactly what hayagleto other Egos in some conditions and they
know only the choices of the other Egos, but netrilated choices of the Alters in other conditions
We also vary uncertainty in the sense that thecasoof Alters are ambiguous for Egos in some
conditions (see Coricelli, Morales, and Mahlste@id2 for a similar manipulation). We first deal with
theories and hypotheses in the next section. Tfiereave describe the experimental design. Results

and conclusions are presented and discussed lasthisvo sections.

Theory and Hypotheses

We consider trust problems as interactions invgviwo interdependent actors. In correspondence
with Coleman (1990: chapter 5), a trust problendeined by four characteristics: (1) Ego has the
possibility to place some resources at the dispaisAlter, who has the possibility to honor or abus
trust. (2) Ego prefers to place trust if Alter hasdrust, but regrets placing trust if Alter abuges
(3) There is no binding agreement that protects tgm the possibility that Alter abuses trust. (4)

There is a time lag between Ego’s and Alter’'s denss



This definition is consistent with the game-theioreiormalizations of theTrust Game
(Camerer and Weigelt 1988; Dasgupta 1988; Krep9)188d thdnvestment GamBerg et al. 1995;
see also Ortmann, Fitzgerald, and Boeing 2000 fepkcation of the original experiment). These two
games differ in the following way. In the Trust Garitrust” and “trustworthiness” are represented by
dichotomous choices — trust versus no trust, honmt versus abuse trust — while the Investment
Game exhibits some “continuity” both in the choafeplacing trust and in the choice of honoring or
abusing trust. Because this continuity implies thatcan distinguish not only between whether Ego
trusts Alter or not, but also to what extent shests him, we employ the Investment Game in our
theoretical analysis as well as in our experiment.

In the Investment Game, the two players start vattel endowments; andE,. Ego has the
possibility to send all, some, or none of her enadewt to Alter. The amount of money that she
decides to send, s& (0< S, < E;), is then multiplied by a factan (with m > 1) by the experimenter.
Alter receives an amount equal o times the amoung, sent by Ego. The parameter can be
interpreted as the returns Alter makes due to t@sEnvestment. Subsequently, Alter can decide to
send back to Ego all, some, or none of the monelyasereceived. The amount returned by Alter is
denotedr; (0< R, < mS). After Ego and Alter have concluded their tasgpEarn®;=E; - S+ R,

and Alter earn®,= E;+ mS—-R..

The One-Shot Game

Assuming complete information, standard forward<log rationality, and selfish actors who are only
interested in their own payoffs, the one-shot Itmesnt Game, has a straightforward subgame-perfect
equilibrium: Alter maximizes his payoff by returgimothing to Ego (that is choosirig = 0).
Therefore, Ego, who anticipates this behavior fralter, maximizes her own payoff by sending
nothing to Alter in the first place (that is chawgiS, = 0). Therefore, “send nothing” and “return
nothing” are the equilibrium choices and the payoff equilibrium areE; andE,. This outcome is
Pareto-suboptimal, because both actors would pagfgroutcome yielded in a situation in which trust
is to some extent placed and honoteds- S, + R,andE; + mS — R,, with S, > 0 andR; > S;. The pie

that the actors divide reaches its maximum when &gals everythingS( = E;), which means that



Pareto improvements are always possibl&, ik E;. Ego gains from trusting Alter if Alter returns
more than he receive®{> S), but, once5, has been chosen, Alter’'s decision resembles the rabv
the dictator in the Dictator Game: he decides hmaplit the pie of sizenS. Given Ego’s decision, all

possible outcomes are Pareto non-comparable, sinatver Alter returns, goes directly to Ego.

Learning through Dyadic Embeddedness

Dyadic embeddedness refers to a situation in wivichactors repeatedly play an Investment Game
together. Thus, Ego has the possibilityl¢éarn about the trustworthiness of Alter. Learning maedel
typically assume that actors do not look ahead, thay rather change their behavior adaptively
according to the experiences they had in the faifferent types of learning mechanisms can be
distinguished (see Camerer 2003: chapter 6, foowarview of such models). The most widely
applied families of learning models abelief learningandreinforcement learningReinforcement
learning models are specifically based on the gaytbfat actors received in previous games: the
higher the payoff obtained by a given decision, rtiage likely it is that a player will make that sam
decision again. Reinforcement models are straightiadly applicable to the Investment Game
because a heuristic of the type “reward trustwogbs and punish abuse” seems particularly realistic
for the Investment Game given the “continuity” betpossible moves in the game. This heuristic, in
fact, implies that Ego compares the amount receivedrevious games with the amount sent in
previous games. The more satisfied she is witlatheunt she receives back, the more she will send in
the next game, whereas if she is unsatisfied wighamount she receives back, she will decrease the
amount sent in the next game. This reinforcementdcdepend on both the payoff earned in the
previous game (that i€; — S, + R,), and on the proportion returned by Alter (thatRg/mS).?
Therefore, assuming that subjects playing an Imvest Game learn applying a reinforcement rule, we

expect the following effect of learning from dyadimbeddedness.

Hypothesis 1 (dyadic learning):he higher the amount earned by Ego (proportiturmed by Alter)

in previous games, the more Ego sends in the prgseme.



Control through Dyadic Embeddedness

If we assume a finitely repeated game and comphébemation, standard game theory predicts that
Alter will send nothing back in the last game (hesgE, + mS > E, + mS — R,, for anyS,, R, > 0)

and Ego will then send nothing in the last gamécaguaiting the behavior of Alter. Knowing that he
has nothing to lose in the last game, Alter wilk meturn anything in the last but one game and
accordingly, Ego will send nothing as well. Thig@ament, known abackward inductior(see Selten
1978 for a prominent application), unravels the lwhlgame back until the first stage making any trust
impossible. However, in their articles on sequérgguilibrium, Kreps et al. (1982) and Kreps and
Wilson (1982) have shown that assuming incomplefa mation in the sense of Harsanyi (1967-68),
cooperation can be sustained in the first games fofitely repeated Prisoner’'s Dilemma. Similarly,
this argument can be applied to a finitely repedtedstment Game. Assuming that there exist some
Alters who do not have an incentive to abuse trufdr example, because they are in some sense
altruistic — and that Ego is uncertain about hetrga's incentives and will update her beliefs a@bou
Alter after obtaining information about him, Egaollvéiend a positive amount in the first game hoping
to be playing with a non-selfish Alter. Thus, whédenon-selfish Alter will not abuse trust anyway,
even a selfish Alter will return an amourt> S,, in order to build a trustworthy reputation, if tse
aware of Ego’s uncertainty. Only when the repeajathe approaches its end, a selfish Alter will
abuse trust because he has nothing to lose irefiriteractions.Consequently, Ego will send positive
amounts in the early periods of the game becauseksbws that even a selfish Alter will return
positive amounts. The model predicts that towaedethd of the game selfish Alters will start to abus
trust and Egos start to withhold trust. As soofrast has been abused once, Ego knows that Alger is
selfish player and will certainly stop placing tuSmpirically, it is regularly observed in expednis
with finitely repeated games that only in the véagt periods trust and cooperation rates decrease
dramatically (for example, Selten and Stoecker 1936merer and Weigelt 1988). This leads to the

following two hypotheses on dyadic control effects.



Hypothesis 2a (dyadic controlJihe higher the number of expected games in theduthe higher the

amount that Ego is willing to send.

Hypothesis 2b (end-game effecthe amount sent by Ego decreases to a largertertédme last few

periods games than in earlier periods of the regpegame.

Learning through Network Embeddedness
The situation analyzed in the previous sectionegpnts a repeated interaction between two isolated
strangers. However, most transactions in realttife place between actors that are embedded in a
social structure. In particular, other actors cdwde some kind of relation with Ego, Alter, or lhot
Therefore, we now relax the assumption of isolaetbrs introducing social networks in the game.
We start by adding one other actor. Imagine thezewao Egos playing a finitely repeated Investment
Game with the same Alter. Moreover, these two Egaa exchange information about their
interactions with Alter. Although learning modelseawidely applied in sociology to study the
behavior of groups in social dilemma situations ggample, Heckathorn 1996; Macy and Skvoretz
1998; Flache and Macy 2002), learning models haxeyat been applied to study the Investment
Game. If two Egos play a repeated Investment Gamecan exchange information with each other,
every Ego obtains additional information from while can learn, namely, information concerning
games played by the other Ego with Alter. Assuntivgg this is a game of incomplete information, the
additional information concerning games played biterAwith another Ego can reveal to Ego what
kind of player Alter is. Therefore, Ego’s decisisrexpected to be influenced by this information.
Now, we introduce some additional complexity in tiegwork. Imagine there is more than one
Alter in the network, for example two Alters, eamfhthem playing a repeated Investment Game with
two Egos. Moreover, we assume that every Ego cesive information from another Ego playing
with the sameAlter and/or from another Ego playing witmother Alter. Information concerning
another Alter can be relevant if we assume thafféicts Ego’s idea about the population of Altessaa
whole. Positive information about any Alter cannthiacrease Ego’s expectation that “her” Alter is

trustworthy as welf. For example, if Ego is informed that another Albers been returning a high



proportion of what he receives to another Ego, ®ijoraise her estimate of her Alter’s propensity t
return a high proportion and she will be more imetl to send a higher amount to her Alter. Barrera
and Buskens (forthcoming) found some evidence fteces of this type of information using a
vignette experiment. As for dyadic learning, infatron utilized by Ego to adjust her expectations
about her Alter’'s behavior can include proportieturned by any Alter to another Ego and/or amount
earned by this other Ego. This leads to the follmviwo hypotheses concerning Ego using
information about her Alter playing with another &ggnd information about another Alter playing

with another Ego, respectively.

Hypothesis 3a (network learningAssuming that Ego receives information concernimgvipus
game(s) played by her Alter with another Ego, tighér the proportion returned by her Alter to
another Ego (amount earned by another Ego) in #is¢ phe more Ego sends to her Alter in the

present game.

Hypothesis 3b (network learningAssuming that Ego receives information concerngmgvious
game(s) played by another Alter with another Ebe, igher the proportion returned by another
Alter to another Ego (amount earned by another lgt)e past, the more Ego sends to her Alter

in the present game.

Imitation

One of the other possible effects of informatioenamning from network embeddedness is imitation.
Imitation is usually considered a form of learnititat plays an important role in socialization
processes (for example, Bandura and Walters 19@&3pter 2). In interactions resembling social
dilemmas, imitation could be viewed as a parsimamisvay to achieve the optimal decision (see
Hedstrom 1998 on “rational imitation”), especially settings where information is scarce. Some
imitation models have been proposed by econonfatexample, Pingle 1995; Pingle and Day 1996;
Schlag 1998), but these models apply to rathernfgpstuations in which it is assumed that actars

fully informed about the past. In these modelspomctmake their decisions after receiving some



information about the actions chosen by otlend the outcomes obtained by them. However, the
latter information might not always be availabler Example, in an Investment Game, Ego could be
informed about the choice of another Ego, but shg be unaware of Alter’s response in that game.
We restrict the term “imitation” to situations inhwh available information doesot include the
outcomes obtained by others, but only their bellav@mnversely, we use the label “learning” for
decisions based on “full” information that includés outcomes obtained by others.

In the Investment Game, we could imagine a sitnatiowhich two Alters play a finitely
repeated Investment Game with two Egos each, just Before, but now Egos receive only
information concerning the amount sent by others&=dban Ego receives information that another
Ego has repeatedly sent high amounts for some gamdeer Alter, she could infer from this
information that her Alter is returning high amasind this other Ego; if this were not the cases thi
other Ego would stop sending anything to Alter. rEfere, we expect that also such partial
information will influence Ego’s decision, partieuly if full information concerning Alter’s behavio
is not available. As for hypothesis 3b, if Ego’sisting decision is based on her estimates of the
tendency to honor trust of a population of Altdre; decision could be influenced also by informatio
concerning the behavior of another Ego in inteparctvith anotherAlter. This leads to the following

two hypotheses.

Hypothesis 4a (imitation)Assuming that Ego is informed about games playeddr Alter with
another Ego, the more another Ego has sent to lt@riA previous games, the more Ego sends to

her Alter in the present game.

Hypothesis 4b (imitation)Assuming that Ego is informed about games playedrwother Alter with
another Ego, the more another Ego has sent to enélter in previous games, the more Ego

sends to her Alter in the present game.



Social Comparison

In order to account for deviations from standartorelity — such as cooperation in a one-shot
Prisoner’s Dilemma or Trust Game and contributiorpublic good type of games — observed in a
number of experiments, some scholars have develomettls that release the assumption of purely
selfish behavior, substituting it with the assumptiof partly altruistic behavidr.These models
assume that subjects are not only interested iin then outcomes, but also, to some extent, in the
outcomes obtained by the other player. Thus, isehmodels, the utility function incorporates
different types of “non-standard” preferences, sasfairness(Rabin 1993) anéquity or inequality-
aversion(Fehr and Schmidt 1999; Bolton and Ockenfels 20B@pin’s fairness model assumes that
actors behave nicely toward those who have beentnithem, and retaliate toward those who have
harmed them. Fehr and Schmidt (1999) proposed eelrmindwhich actors care about their own
outcomes as well as about the difference betwesin tlivn outcomes and the outcomes obtained by
others. According to this model, actors dislikeeiemg lower payoffs (envy), but also, to a smaller
extent, higher payoffs (guilt). Finally, in the nedproposed by Bolton and Ochenfels (2000),
individual utility depends on both an actor’'s owaypffs and his/her relative share. Individuals @ref
to receive a relative payoff that is equal to therage earned by all other players. These models ar
applied to settings in which actors are assumedapare their outcomes with that of their interacti
partner, but they are not designed for compariseitisin a network of actors who do not directly
interact with each other. In particular, if actar® embedded in a network, they might compare their
outcomes with those of others who occupy similasifpms instead of the outcomes obtained by their
interaction partner. Although these social comparisffects are not the main focus of this chapter,
pay attention to the most obvious effect, envy. E€gall sanction Alter if they feel treated unfair
compared to other Egos. More specifically, Ego wékrease the amount she sends if she sees that
either her Alter or another Alter returns a largesportion of the received amount to another Egmth

the focal Ego obtains herself.
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Hypothesis 5a (envy)The higher the (positive) difference between thepprtion returned by her
Alter to another Ego and the proportion returne&go in previous games, the less Ego sends to

her Alter in the present game.

Hypothesis 5b (envyJhe higher the (positive) difference between ttapprtion returned by another
Alter to another Ego and the proportion returnechby Alter to Ego in previous games, the less

Ego sends to her Alter in the present game.

Control through Network Embeddedness

As for dyadic embeddedness, control effects haea lieeorized for network embeddedness. Buskens
and Weesie (2000; see also Buskens 2002, chaptev@)oped a model for a repeated Trust Game
with a network of Egos. This game-theoretic modekdts control effects via network
embeddedness, but it applies to an infinitely regmbagame. Buskens (2003) applied Kreps and
Wilson’s (1982) finitely repeated Prisoner’s Dilemmmodel to a finitely repeated Trust Game and
extended the original model by including an “extid a “voice” option for Ego. In the voice model,
two Egos can inform each other about the behavioAl®r in previous interactions. This model
assumes incomplete information as in Kreps and avild982) and predicts that Ego’s decision to
place trust increases with the frequency at whehttvo Egos can inform each other.

Looking at the embedded Investment Game and asguthat Egos have incomplete
information — that is, there are some Alters whandbhave an incentive to abuse trust — and that an
abuse of trust is type-revealing, Buskens (200®wshthat Egos’ possibility to inform each other
about the behavior of Alter makes Alter more trustiwy than if Egos play with Alter individually.
Thus, while Alters without incentive to abuse trusti not abuse trust anyway, other Alters will
mimic this behavior for longer than if they playtlwione Ego, in order to maintain a positive
reputation. Therefore, the effect of the expectadation of the game (hypothesis 1la) should be
stronger if Egos can inform each other, becausm@el future implies that Ego has the possibility t

punish her Alter for abusing trust not only by vdhding trust herself in future games, but also by
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informing other Egos and thus further damagingAlegr’'s reputation. This argument is summarized

in the following hypothesis.

Hypothesis 6 (network controlJ:he more Ego is able to inform other Egos, whoadse playing with
her Alter, about her Alter's behavior, the strontes positive effect of the expected duration of

the game is on the amount sent by Ego

Uncertainty

In a trust problem as the one described by thesinwent Game, Ego might be uncertain about the
meaning of the amount that Alter returns. Recomsédmin the example in which Ego asks Alter to
invest her money. Ego might be uncertain aboutattieal profit Alter has made in a certain period.
Even if Alter is a good investor, he might be lwerkat some times than at other times. If, in such a
situation, Ego is not able to observe how succégster was, Alter could simply return a small
amount to Ego and claim that he did not make aelgmfit, while he actually did. In terms of the
Investment Game, this implies that Ego is uncer@@out the multipliem with which the amount sent
by Ego is multiplied. Assuming that Ego is uncertabout how much an Alter received, information
about Alter’'s behavior becomes more difficult faydeto interpret. A low return could be due to a low
return on the investment rather than to an abuseust. Because information is more difficult to
interpret under this kind of uncertainty, all etleof Alter's past behavior on trust are expected t

become weaker.

Hypothesis 7a (dyadic learning under uncertainty)Ego is uncertain about returns on investment
made by her Alter, the effect of her Alter's pashéavior in interactions with Ego on Ego’'s

trusting decision is smaller.

Hypothesis 7b (network learning under uncertaint{)Ego is uncertain about returns on investment
made by any Alter, the effect of this Alter’'s pashavior in interactions witbther Egos on Ego’s

trusting decision is smaller.

12



Hypothesis 7c (envy under uncertaint{f):Ego is uncertain whether or not another Alteho is
interacting with another Ego, has the same retamiis investment as her Alter, the effect of the
difference between the amount returned to anotlgy &nd the amount returned to Ego is

smaller®

Method

Experimental Procedure

The constituent game in the experiment is the tmvest Game (Berg et al. 1995), described in the
previous section. The experiment is designed teedtigate the effects of dyadic and network
embeddedness on Ego’s decision in more or lessrtanteonditions. Three features are therefore
manipulated: the structure of the information netwaohe amount of information carried by network
ties and Ego’s uncertainty about the returns oedtment. Dyadic embeddedness is also implemented
in the experiment since all subjects play threddin repeated Investment Games, each with one
partner. The structure of the information network manipulated in three different ways —
corresponding to the three finitely repeated Inwesit Games, which we refer to aagpergames- as
illustrated in figure ?.1. Each supergame consibib periods. Each network consists of six subject
four Egos and two Alters. Each Alter plays the btweent Game with two Egos. This is indicated with
straight lines in figure ?.1. Egos are variousiymected with each other, and a connection between
two actors, denoted by a dotted line, indicatesxamange of information between them. Information
available to one node is automatically transmitiedall other nodes with whom the focal node is
connected by a dotted line. The software takes chthe transmission of information through the
network, which is provided to the subjects in “bist boxes” displayed on the computer screlens.
History boxes are windows at the lower part ofsheeen and they provide subjects with information
about previous games. Thus, when a game is play@det,, information about all games previously
played fromt; until t,_; is available to the subjects in their history box&lters are not connected and
their history boxes only show outcomes of their quast transactions. We are more specific about the

content of the history boxes when we describe hewnanipulated information.
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FIGURE ?.1 ABOUT HERE

In the first supergame, every Ego receives inforonatrom another Ego who is playing with
the same AlterHereafter, we refer to this other Egokgo 2and to the Alter who is playing with Ego
2 as well as with the focal Ego @dter 1. A tie connecting Ego and Ego 2 provides Ego with
information about interactions involving Alter 1dakgo 2. Thus, Ego can use this tie to learn oremak
inferences about the trustworthiness of Alter 1.the second supergame, every Ego receives
information from another Ego who is playing wihotherAlter. Hereafter, we refer to this Ego as
Ego 3and to the Alter who is playing with Ego 3 Alser 2. Through this tie to Ego 3, Ego can learn
or make inferences about Alter 2 who is interactindh Ego 3, but does not obtain information about
Alter 1 other than from her own interactions. le third supergame, every Ego receives information
from two other Egos, one (Ego 2) playing with her Altertgil1) and the other (Ego 3) playing with
another Alter (Alter 2). Thus, the structure of ithéormation network varies within subjects: every
participant plays three supergames of fifteen gagaes, one for every network type, in a fixed order
in the first supergame she has a tie to Ego 2 amithe second supergame she has a tie to Egoy3 onl
and finally, in the third supergame, she has tws,tone to Ego 2 and one to Ego 3. This design is
used to analyze how subjects process informationirgp from different sources. The order of the
three parts of the experiment is kept constanef@ry subject in order to provide subjects with the
same sequence such that they have similar amouekperiences in each of the supergames.

The amount of information carried by the ties betw&gos is also manipulated: information
can befull or partial. If a tie carries full information, subjects atthe@nds receive information about
both the amount sent by the other Egnd the amount returned by the related Alter for evgayne
previously played. By contrast, if a tie only casripartial information, subjects at both ends rexei
information only about the amount sent by the otbgo, but notabout the amount returned by the
related Alter.

In practice, the manipulation was implanted via thi@rmation subjects obtained in their

history boxes at the screen. For example, assuateEdpo in figure ?.1 has a tie to Ego 2 carrying
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partial information and a tie to Ego 3 carryingl fimformation. In this case her history box disgay
the amount sent by herself to Alter 1 and the arhoeturned by Alter 1 to herself for all games
previously played (this information is always agale for all players in all experimental conditipns
In addition, the history box shows the amount §griEgo 2 to Alter 1 (bubotthe amount returned by
Alter 1 to Ego 2), the amount sent by Ego 3 to Aeand the amount returned by Alter 2 to Egor3 fo
all games previously played. The amount of inforaratarried by ties varies both between and within
subjects. A given tie of any given actor does atnges from full to partial information or vice sar
between supergames, but actors may have one tigingarfull information and one partial
information. Therefore, the tie to Ego 2 in thedisupergame carries the same information aséhe ti
to Ego 2 in the first supergame. Similarly, thetbeEgo 3 in the third supergame carries the same
information as the tie to Ego 3 in the second syg@e. Hence, four information conditions are
possible: full information on both ties (FF), pattinformation on both ties (PP), full informatiam

the tie to Ego 2 and partial on the tie to Ego B)(Fand vice versa (PF). Note that the positionhef
four Egos within one network are symmetrical widspect to the information they receive through
their ties.

Finally, uncertainty is implemented by means of theltiplier m: in the treatment without
uncertaintym = 3 for all Alters (C), while in the treatment Wwituncertaintym = 2 or 4, with
probability 0.50 each, for all Alters (3)Uncertainty varies only between subjects. In thedition
with uncertainty, the value of the multiplier is agden independently for the two Alters at the
beginning of every period and the Alters are infednabout the value oh before the Egos make their
choices’ The value of the multiplier of a given Alter forgiven period applies to the amount of points
sent byboth Egos playing with this particular Alter. The Egids not find out what the value of is
either during or after the game. However, occadipnle choice of Alter may reveal the valuerof
for example if, in a game with uncertainty, Alteturns a valu®, > 2S,, Ego can infer that the value
of m for this period was 4. Combining the four informat conditions with the two possible
conditions for uncertainty (C and U) vyields eightspible experimental conditions. The eight
conditions with the number of subjects that pggtted in each condition are summarized in table ?.1

All information concerning network embeddedness,oam of information transmitted, and
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uncertainty is common knowledge: all players hawe game information and everybody knows that

everybody has the same information.

TABLE ?.1 ABOUT HERE

Each session of the experiment had eighteen ssbjextept for one session in which only
twelve subjects participated. The experiment runfolow: the participants are divided in groups of
six subjects and every participant is randomlygre=il a role, Ego or Alter. Each group consists of
four Egos and two Alters. Subjects keep the sarteettwoughout the experiment. The experiment
consists of three supergames. During each supergamd=gos are anonymously matched with one
Alter, and they play the Investment Game with hifteén times. Therefore, each Ego plays one
Investment Game every period, whereas each Alerspiwo games per period, one with each Ego.
Before the beginning of the first supergame, subjean through a tutorial in which they have to
answer some questions on whether they understanstdlge game. If they give wrong answers they
receive feedback on what the correct answer isndmydthis is the correct answer. They are allowed to
ask questions to the experimenter if they woullll stit understand the instructions. Then, they play
two times an Investment Game against the compirtesrder to learn how the game works. They
know that they play these two periods against tmeputer, that the answers are preprogrammed, and
that this is only to practice without actual paymen

After these practice rounds, all subjects are assigo a group of six; they do not know who
the other subjects in their group are. Then, ttst §upergame starts. At the beginning of everjoder
all players receive an initial endowment of 10 p®i(l point = 0.01 Euro). The Egos then have the
possibility to send all, some, or none of their®ito their Alter. They are instructed that thenpo
they receive are completely at their disposal dm@y tcan freely decide whether they want to send
something to their Alter and if so how much. Theoant of points that they decide to send is then
multiplied by a factom by the experimenter, whena = 3 in the condition without uncertainty and
= 2 or 4 in the condition with uncertainty. The &k receive an amount equalndimes the amount

sent by the Egos. The Alters can decide to senkltoalEgos all, some, or none of the points theyehav
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received. Obviously, the Egos have to decide &red the Alters must wait until all the Egos have
entered their decisions. After a subject has madeaogce, a waiting screen appears on her monitor
instructing him or her to wait until all other sabjs have entered their decisions. When all thesEgo
have completed their task the Alters have to deboale much they want to return to each of their two
Egos separately. The two decisions that Alters haweake in every period appear simultaneously on
their screen, and the game does not proceed watily Alter has entered both decisions. After all
subjects have completed a period, the computedagisgheir earnings and the history boxes are
updated. The history boxes of the Alters contafarmation about: the period number, the amount of
money received from each of the two Egos and theuaimreturned to each of the two Egos. The
history boxes of Egos contain the period numbeg, dmount of money sent and returnadd
information about the other Egos with whom they ted. The information displayed in the history
boxes of both Ego and Alter is reported for allipés previously played and it remains available to
the subject until the end of the supergame.

After all tasks have been completed and the hidboxes have been updated, a new period
starts. After fifteen periods have been playedstygergame finishes and subjects move on to the nex
supergame. The Egos are always matched to a diffékieer in every supergame and they are

(partially) embedded with new EgUs.

Statistical Model
The dependent variable we want to predict in theyses is how much does subjectust his or her
partner at time, operationalized as the amount sent by subjatttimet, sayy;. We assume thaj;
can be described as a linear function of the predix, which have been discussed in the theory
section. However, we take into account the pamatgire of the data, namely, that we have multiple
observations per subjects. Therefore, we estirhatenbdel

Yie =X+ v + &
wherey; is the random effect at the subject level apis the random effect at the observation level.

Both random effects are assumed to be normallyildiged, to be independent from each other, and to
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have a mean equal to zero. The vegiaof predictors includes variables for learning,tation, envy,
and control.

The dependent variable is measured by the amoupbiats, varying between 0 and 10, a
subject sends to the partner. Theoretically, ttentadependent variable trust is a continuous ptppe
of subjects. Therefore, we assume that our measmteof trust can be interpreted as an interval
measurement for the actual trust level. For exampke subject sends one point, this implies that h
or her trust level corresponds with sending someevaetween 0.5 and 1.5 points. Similarly, the
intervals are determined for sending two until ngmnts. Because a subject cannot send more than
ten points, sending 10 points only indicates thaubject wants to send something larger than 9.5.
Therefore, the upper bound of the interval for sgmden points is set to infinity. Defining the
appropriate interval of trust levels related todieg nothing is even more difficult. We assume that
there are many different levels of distrust thatledd to sending nothing, implying that we set the
lower bound of the interval around zero at mindmity. ** Regression models in which the observed
values represent intervals are caliebrval regression modelsye estimated a panel version of this
type of models using thet i nt r eg command in Stata 8.2 (Stata Corporation 2003:11108-

In principle, adding only a random effect at théjsat level is not enough to account for all
interdependencies in the data. Two additional remadfects accounting for the clustering of the
observations that belong to the same triad — iriggmMe one and three — and of the observations that
belong to the same experimental network — in sugeegtwo and three — should be added to the
statistical model because the choices of subjadisei same network are interdependent. However, we
did not have statistical tools in which we couldireate interval regression models with three
additional random effects. Alternatively, we estiathstandard linear multilevel regression models
with multiple random effects. These analyses shothetladding more random effects than only the
subject-level effect led to only very marginal chas. However, when we compared the standard
linear model with the interval regression modekhbaith a random effect at the subject level, some
though not many of the somewhat weaker resultsgdthin the analyses. For this reason, we decided

to present the results obtained with the interggtession model since this model is theoreticalyyan
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appropriate given the distribution of our dependemtiable. Still, we will be carefully interpreting

results that are only just significant at the fparcent level.

Independent Variables

For dyadic learning (hypothesis 1), we looked baththe amount earned in the past and at the
proportion returned by Alter 1 in the past. The antoearned by Ego in previous periods is

operationalized by taking a discounted sum of tiierénce between the amount sent in previous
periods and the amount returned in previous periddgsuming that recent experiences are more
important, experiences are discounted by a weigh® < w; < 1) for each period they are further in

the past. Thus, at time
t-1 .
amounteamned=->wW "', -§+ R ,
i=1

whereS;; andR, are the amounts sent and returned at fin&milarly, the proportion returned by
Alter 1 in the past is operationalized by adding firoportion returned by Alter 1 in all previous

periods, discounted by a weight (0 <w, < 1). Thus, at timé,

proportion returned= tizlvvtz’i’li .
i-1 mS;

Under uncertainty, we also computed proportionrretd assumingy = 3 since in this casais equal

to 2 or 4, both with probability 0.50. Moreover, welude in the analyses one variable for the amoun
sent by Ego in the past. This variable capturesntizvidual propensity to trust and to stick to pas
decisions. This variable is operationalized by agddhe proportion sent by the subject in all prasio

periods discounted by a weigli (0 <ws < 1) Thus, at time,

proportion sent= tilvv;ji*li :
i=1 10

Dyadic control (hypothesis 2a) is operationalizedpdy by taking the number of periods still
to go before the end of the supergame, while feretid-game effect (hypothesis 2b) we use a dummy
variable that has value one in the last period etipergame and zero otherwise. More complicated
operationalizations for end-game effects did noprione the model. The variables for network

learning (hypotheses 3a and 3b) are constructadsimilar way as the variables for dyadic learning.
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We took a discounted sumg O < w,; < 1) of the proportion returned from Alter 1 to Egdor
hypothesis 3a and a discounted suwg 0 < ws < 1) of the proportion returned from Alter 2 to Egjo
for hypothesis 3B° For imitation, assuming that subjects react toepkesd behavior of other Egos
when the behavior observed differs from their owshdvior, we took a discounted sum of the
difference between the amount sent by the subjettize amount sent by Ego 2 in previous games for
hypothesis 4a. Thus at timhe

t—1 . Ego 2 _ gEgo
Difference inproportion sent= 3. WE(HT ,
i=1

where S is the amount sent by Ego 2 at tiimend S/* is the amount sent by the focal subject at

timei. For hypothesis 4b, we took the same differendh véspect to Ego 3, discounted lwy'* For
social comparison (envy, hypothesis 5a), we toattiseounted difference between the proportion
returned from Alter 1 to Ego 2 and the proportieturned from Alter 1 to the subject in previous
periods. Thus, at timig

1 Ego 2 Ry
envy, = zl w, 't max[O,m ' '
i=

fgo 2 m$go i

where the superscript indicates who received ot #en indicated amount, and is equal to 37

Similarly, we looked at the same difference witlspect to Ego 3 in interaction with Alter 2,
discounted byvs for hypothesis 5b° For network control, we constructed an interacti@nm between
the number of periods remaining before the enchefsupergame and a dummy variable taking the
value one when the tie to Ego 2 carries full infation. We operationalized network control in this
way because the effect described in the theory lypbtheses section only applies if Egos can
exchange full information. If Egos receive only irinformation, the advantage of such exchange as
derived by Buskens (2003) disappears. Uncertaintydluded in the analyses as a dummy taking the
value one in the experimental conditions with utaiaty and zero otherwise.

At the end of the experiment, subjects filled inslaort questionnaire concerning some
individual characteristics, such as gender, agdd ©f study, and number of friends participating i
the same session. Moreover, we included a sefgbte®n items on trusting attitude mainly adopted

from Yamagishi and Yamagishi (1994) and Wrightsm&t®i74), and a set of items measuring the
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responsiveness of the subject to third-party infdram, based on Bearden, Netemeyer, and Teel's
(1989) scale of susceptibility to personal influendoth the items measuring trust and those
measuring susceptibility to interpersonal influemere entered in a factor analysis and in bothsase

two factors were found and the standardized sawees used as scales.

Results

Description of the Data

Two hundred eighty-two subjects participated irsthkperiment: each of the eight experimental
conditions was implemented twice, every time wititee networks of six subjects each, except in one
case in which we only had two networks of six satgeSince we focus on the behavior of the Egos,
only two thirds of the subjects are included in #malyses, while all the Alters are excluded. Every
subject participated in three supergames of fiftgemes each. Thus, the total number of observations
is 45 x 188 = 8460 choices made by subjects imdieeof Ego’’

Most trust is placed in the conditions in whichréhes full information between Egos who are
playing with the same Alter. In the first supergamsgbjects sent on average over fifteen period$ 6.4
points if they obtained only partial informationofn Ego 2, while they sent 7.21 points if they
obtained full information (see left part of figuPe2). This difference is significarp € 0.020). In the
third supergame, the average amount sent withgbartd full information between Ego and Ego 2 is
6.42 and 7.35 points, respectively (see the left piafigure ?.3). Also this difference is signdict @
= 0.018). There is hardly any difference betweemaa®y and uncertainty conditions depending on
the amount of information that is carried by tleeldetween Ego and Ego 2. However, in the rightspart
of figures ?.2 and ?.3, we see that, under unogytaubjects sent more points if information frogoE
3 was patrtial than if information from Ego 3 wadl.f0This differences is significant in the second
supergamep(= 0.007), but not in the third supergame=(0.12).

In order to analyse the dynamics and take into wucthe clustering of subjects within
networks, we run also interval regression modeth @wirandom term for subjects, as explained in the
methods section. In these regression models, wadacdummy variables for the main effects of

uncertainty and information conditions concernihg televant ties, as well as interaction effects
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between uncertainty and information conditions. SEhanalyses confirm that information about Ego 2
has a positive effect on trust in the first as vasllithe third supergame, while information about Bg
has a negative effect on trust in the second sapeegunder uncertainty. In the third supergame the
level of trust seems, under uncertainty, to behslijglower for full than for partial information alt
Ego 3 likewise, but this difference is not statially significant. We will pay more attention toigh
unexpected negative effect of information about Bgehen we analyze the dynamics in more detalil

in the following subsection.

FIGURE ?.2 ABOUT HERE

FIGURE ?.3 ABOUT HERE

Figures 7.2 and ?.3 also show that trust declines ttme. Although this reduction seems to
depend on the conditions, we did not find intexacteffects between conditions and the number of
periods to be played, on the amount sent to Altke end-game effect can be observed by the strong
decline in trust in the last period of the second third supergame. It seems that subjects need som
experience to realize that trust can easily be @bus the last period and that they could have been
more cautious in the first supergame. Additionasadiptive information on the results of the
experiment, including separate tables and graphgdoh experimental condition, can be found in

Barrera (2005: chapter 3).

Tests of the Hypotheses

Because different subsets of mechanisms are apf@icaeach supergame and because there might be
spillover effects between supergames, the threergames are analyzed separately. For every
supergame, two models are presented. Model 1 ieslodly main effects and model 2 includes also
the interaction terms with uncertainty. In thetfisspergame, Ego has a tie to Ego 2 but not toEgo
and vice versa in the second supergame. In the shipergame, both ties are present. Therefore, all
variables related to Ego 2 are included in theyaasl of the first and third supergame but not & th

second, while all variables related to Ego 3 acdunted in the analyses of the second and the third
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supergame but not in the first. For all variablefemring to past experience, it seems reasonable to
assume that more recent experiences have a streffiger on current decisions than experiences from
longer ago. Therefore, a discount parameter wasiedpip all past variables as explained in the
operationalizations. The discount parameters westtmated iteratively and the values of the
parameters that gave the best fit, based on thdikieighood of the models, were chosen. Nine
variables referring to past experience are includetthe analyses: three for Ego’'s own past (amount
sent in previous periods, points earned in previpeisods, and proportion returned by Alter 1 in
previous periods), three for Ego 2's past (proportreturned by Alter 1 in previous periods,
difference between the amount sent by Ego 2 andni@int sent by Ego, and difference between the
proportion returned to Ego 2 and the proportiommretd to Ego), and the same three variables for
Ego 3 in games played with Alter 2. We used thrigkerént weights for own past, one for each
variable, but we used only one weight for Ego 2istmnd one for Ego 3's past. Initially, we tridsia
different values for different types of past widspect to the third parties, but whatever comtomnati
we tried, the conclusion was always the same: timifg-party experiences from the last period matter
for Ego’s current decision. Thus, the weights edaib Ego 2 and Ego 3's past are equal to zera Thi
is in line with results by Buskens (2004) in a $émexperiment on the Trust Game.

Also for amount earned by Ego in the past, theadiat parametew, is estimated to be zero.
The proportion returned to Ego seems to loom langasce for that parameter, is estimated at 0.9.
Finally, the estimated discount parameter for arheent by Egavs is 0.5. These discount parameters
were estimated independently for all three supesgaand the estimations proved rather consistent.
Therefore, the same values of the discount parasefere fixed for all analyses. We were not able to
estimate simultaneously the discount parametersrendhndom-effects interval regression model. For
this reason, we do not have confidence intervatherestimations of the discount parameters and the
standard errors in the analyses presented hereoaditioned on the assumption that the discount
parameters indeed equal the estimated Vélue.

Analyses of all three supergame are displayedbtetd.2. The first three variables are two
dummies for whether the information carried by tiego Ego 2 and/or Ego 3 is full and a dummy for

uncertainty. We could have added also interactomte/een these dummies to control even further for
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differences in conditions. We added only these bseahey are used in interaction with other

variables, but we did not want to make the modelentomplex than necessary, given that none of the
controls for conditions are significant after irduxing variables for the substantive mechanisms for
which we developed the hypotheses discussed ith#wy section. Thus, we are able to explain the
differences identified in the previous subsectiothwur theoretical mechanisms.

We added a dummy variable for first period in orttercontrol for how subjects start the
game. This variable is positive and significantaih models, showing that Egos, on average, start
investing relatively much of their initial endowmerhe next variable in the model Eyo’s past
sending behavionvhich accounts for individual propensity to stickdne’s own trust decisions. This
variable is strongly significant in all analysesiplying that subjects’ own past decisions determine
their current choices to a considerable degree.otgses la and 1b adyadic learning are
consistently supported in all models. Amount earinetthe past as well as proportion returned in the
past have a strong positive effect on Ego’s trgstiacision. Hypotheses 2a and 2bdyadic control
are also consistently supported. The end-gametédftast round”) is not significant in the two mdde
referring to the first supergame, but it becomesraasingly significant in the two following
supergames. This can be seen also in figures @.2.8nThis result indicates that subjects expegen
in the first supergame that trust is likely to Hmused in the last round, and therefore they become
more careful in last rounds of subsequent supergaBemmarizing, we find strong and consistent
support for all the hypotheses at the dyadic |eVieése results are also robust for all alternatieelel
specifications.

Now, we turn to the network effects. Only two tinas effect ofnetwork learnings weakly
significant throughout the analyses shown in tah Therefore, hypotheses 3a and 3b are not
supported. Actors do neither learn from the beharidAlter with respect to Ego 2 nor from behavior
of another Alter with Ego 3. It is especially susprg that the behavior of Alter with Ego 2 is not
affecting Ego’s behavior, given that she is playwgh this Alter herself and given that full
information about the behavior of Alter with Egdeads to more trust on average.

Imitation is the effect of the behavior of other Egos in gast on Ego’s decision in the

present. We included this variable twice in ordeicontrol separately for the effects of behavior of
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other Egos when information about the related Ateeturning decisions was available (full
information) and when it was not available (parittdbrmation). This distinction is important becaus
for subjects that receive only partial informatimom other Egos imitation is the only way to adapt
their behavior, while subjects who receive fullamhation can be affected by the behavior of Alier a
well. The variables for imitation are constructethg an interaction term of the imitation variablas
explained in the subsection on the independentibbes — once with a dummy with value one if
information was full, and once with a dummy withlue one if information was partial. Both these
variables are strongly significant, which meang #wors imitate both when information is partiatia
when information is full. Therefore, hypothesisidasupported in both supergames with information
about Ego 2. The combination of the effects of ekawlearning and imitation under full information
gives an indication about the extent to which Egcially learn or just imitate what Ego 2 does. In
both supergames involving Ego 2, imitation is maoadre important than learning. If either learning or
imitation is added as explanatory variable in thalgsis, learning is at best marginally significant
while the imitation effects are always stronglyrsfigant independent of which model specification
we choose. Hypothesis 4b is not supported. In g@oersd supergame, the results show some weak
support for the hypothesis that Egos imitate Egmly when information concerning the behavior of
Alter 2 is not available (partial information), etlwise they ignore it. Apparently, Egos do not lmeeo
more or less trustful toward their own partner frobserving Ego 3 interacting with Alter 2. We do
not have an explanation for the negative imitagffiect related to Ego 3 under full information ret
third supergame. Both effects related to imitatitggp 3 are only significant at the five percent leve
and they depend on the model specification. Theegfwe can only conclude that there is hardly
evidence that Egos take the choices of Ego 3 ittownt in their decisions.

Concerning envy, we find mixed results. Hypothdsasis supported in the first supergame,
but not in the third supergame although this effean the expected direction. The strong negative
effect in the first supergame implies that if Allereturned more to Ego 2 than to Ego in the pzgo,
punishes him by sending significantly less in therent period. Again, the much weaker effect in the
third supergame might be caused by the increaseglegity, which decreases subjects’ concern with

this rather subtle effect. Concerning envy towardego 3 who is playing with Alter 2, we particularl
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expect an effect under certainty, because undertainty returns to Ego 3 are difficult to evalutde
Ego, since the multiplier of Alter 2 can be diffietrdrom the multiplier of her Alter. In the second
supergame we do not find effects of envy toward Bga all. However, in the third supergame, there
is a negative effect for envy toward Ego 3 undetagaty, while the interaction effect with uncersj
shows that this effect does not exist under unicgytaOne problem with testing the hypotheses with
respect to envy is that we can only test themnmeaningful way if Alters provide Egos with a reason
to be envious. We know that Alters tend to behavmsistently toward the two Egos with whom they
are playing and this consistency increases in Isigergames. Therefore, Egos do not often have
reasons to be envious toward Ego 2, especialljhénthird supergame. By contrast, since the two
Alters are not informed about each others’ behawiore could expect more possibilities for envy
between the focal Ego and Ego 3.

Network controlis not significant, thus hypothesis 6 is not supgmh Theoretically, another
effect of network control might be hypothesizedmety that the end-game effect occurs later under
full information than under partial information. ttever, this alternative formulation of network
control is also not supported. This might be duth®ofact that the end-game effect starts alrezdy v
late in all conditions. We do not have a final extion for the lack of evidence for network cohtro
Certainly, network control is not a straightforwaaffiect for Egos, because it requires that Egosepla
themselves in the shoes of Alter and anticipateAltar takes into account that information aboist h
behavior will spread through the network, affectimg reputation and hence his final profit. Althbug
we do not analyze in detail Alters’ behavior instpaper, we observe that the reason for Egos te pla
more trust under full than under partial informaties that Alters return larger amounts in this
experimental condition. Therefore, although Egosndb anticipate this effect on Alters’ behavior,
Alters actually behave as if they care about thepiutation under full information. The positive esft
of information from Ego 2 on Egos’ behavior resuitslirectly, mainly via learning from own
experiences with Alter and via imitation of Ego 2.

Finally, uncertaintydoes not seem to affect dyadic and network legreffects. Uncertainty
has no effect on imitation, because imitation isbased on the returns of an Alter anyway, soritis

affected by whether Ego knows how much an Alter oetmrn. All interactions with dyadic and
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network learning are not significant. Hence, hygsts 7a and 7b are not supported. Only in the third
supergame, we find the clear and well-interpretaiiklraction with envy, which we already discussed

in the paragraph about envy. Thus, we find sompauor hypothesis 7c.

TABLE ?.2 ABOUT HERE

In preliminary analyses, we included variables aotimg for individual attributes in these
models, namely gender, age, number of friendsgyaating in the same experimental session, field of
study, measurements for an intrinsic tendency usttrand of the scale measuring susceptibility to
interpersonal influence. Because of a random assgh of subjects to conditions, it is unlikely that
individual characteristics influence the resultsoaf analyses. Still, in order to exclude evenhert
that these results are codetermined by individbatacteristics, we ran several analyses to in\astig
main and interaction effects of subject charadiesis None of the substantive findings depend on
whether the variables for individual characterst@re included. Moreover, the main effects for
individual characteristics are rather unstable. ®hly consistent finding is that economists tressl
than students from other disciplines (in this camestly sociology and psychology). Even the items
that should measure trust did not affect the exienthich subjects trust others. However, given the
relatively small number of subjects in the expenmand the limited variation in some of these
variables, it is not surprising that we hardly fdusignificant individual differences. Some more

details on the effects of individual charactersitan be found in Barrera (2005: chapter 3).

Conclusion and Discussion

In this chapter, different effects of third-partyarmation on trust are compared. A trust problem i
defined and operationalized by means of the Investrame. Hypotheses are tested in a laboratory
experiment in which subjects play a repeated Imvest Game and simultaneously exchange
information about the games played. Two types ofbendedness are discussed, dyadic
embeddedness, referring to the situation in whietr &ctors play the Investment Game repeatedly

with each other, and network embeddedness, refetarthe situation in which two actors play the
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Investment Game while being part of a network dbescthat exchange experiences about their past
interactions. Existing theories stress the impaamf mechanisms such as learning, control,
imitation, and social comparison. The experimeluvedd us to test hypotheses reflecting all of these
mechanisms in a controlled environment. Moreovieges effects of information are expected to be
particularly important under uncertainty, uncerainvas manipulated together with information
conditions. The analyses focused on actors’ trgdtighavior, while the other actor’s trustworthiness
was used as one of the predictors for trusting eha

The effects of dyadic embeddedness on trust aomgtand consistent in all experimental
conditions. Egos are particularly influenced byithewn past experience with their Alter (dyadic
learning), and by the length of the expected futwidn their Alter (dyadic control). For network
embeddedness, not all predicted effects are sugghoiWe found strong support for imitation of
behavior of other Egos playing with the same Adteithe focal Ego.

The most striking result from this experiment istthhhe Egos adapt their behavior in the
direction of the behavior of another Ego playingmwthe same Alter, while this adaptation does not
seem to be influenced by the amount Alter returteethe other Ego. In other words, Egos imitate
other Egos rather than that they learn whetherr Alb@uld be trusted by observing Alter’s behavior
toward these other Egos. Thus, the increase inetled of trust observed under full information is
caused by a chain of mechanisms: Alters returndnigimounts in this experimental condition,
supposedly because they are concerned about épeitation; consequently, through a mechanism of
dyadic learning, Egos’ trust in Alter increasesally, Egos’ trust in Alter is reinforced by obseny
the behavior of the other Ego through a mechani$nmdgation. By contrast, Egos are hardly
influenced by the behavior of other Egos involvathwnother Alter. This seems to contradict earlier
findings where Egos’ choices were found to be affiédby information about other Alters (see Barrera
and Buskens, forthcoming). However, in the expenimpresented by Barrera and Buskens
(forthcoming), Egos hadither information about their Alteor about another Alter. Our experiment
shows that if Egos have a combination of both typleimformation, information about another Alter

becomes largely irrelevant.
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Another new result in the context of Investment @amns that we found some support for
effects of social comparison. In the network camfégion characterized by only one tie between two
Egos playing with the same Alter, the focal Egoiplied her Alter if Alter treated the other Ego bett
than herself. Conversely, in another network camfigjon in which every Ego had two ties, one to
another Ego playing with the same Alter and onanother Ego playing with another Alter, Egos
reacted punishing their Alter when they saw that ather Alter was being more generous than their
own Alter. Finally, there was neither support fatwork control nor for mitigation of learning and
social comparison effects by uncertainty.

Summarizing, this chapter provides new and compheang evidence for learning and control
mechanisms on trust (see Buskens and Raub 2002 WtBuskens and Raub (2004) evidence for
learning and control effects was provided from avey on IT transactions and two vignette
experiments, here we find similar evidence in aotatory experiment. Moreover, this experiment
provided possibilities to distinguish between |&agn imitation, and social comparison, while the
earlier studies focused on learning only. Espaeciahallenging is the strong support found for
imitation effects, as opposed to the weak suppmrhd for a real learning mechanism. It seems to
indicate that our subjects preferred to opt for enparsimonious heuristics rather than thoroughly
evaluate all the information available to them.haligh this might be due to the complexity of our
experimental design, it induces the theoreticalstiae whether it is possible to predict under which
conditions learning or imitation is the more prevalmechanism.

We chose to use the Investment Game in order trobtmore fine-grained measurement of
trust compared to the standard Trust Game in waéatbrs can only choose between trusting Alter or
not. The disadvantage is that, in the Investmemné&ahe behavior of Alter is more difficult to
interpret. For example, a low return might simpigicate that Alter is untrustworthy, but it migls@
be a sign of Alter’s disappointment due to an dffeely low investment of Ego. In addition, as our
analyses show, multiple mechanisms including indtatand envy might lead Ego to increase or
decrease the amount sent and these mechanismaddepany on Ego’s own interpretation of Alter’s
motives. However, the behavior of Alter remaindl &rgely uninvestigated. Preliminary analysis of

our data show that Alters return a higher propartbthe amount received if the multiplication farct
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is lower and a slightly higher proportion if thasefull information exchange between the two Egos
with whom a given Alter is playing. In addition, tAts are strongly affected by the end-game effect
and return less in the last or even in the lastpeods. More detailed analyses of Alters’ behavio

would require new theory development on how Altadapt their choices depending on their

experiences with the Egos, but this exceeds th@esad this chapter. Furthermore, given the

difficulties related to the complexity of the Integnt Game, a comparison of our results with result

of standard Trust Games played in the same settinlgl be rather informative.

Finally, the results presented here support a ramsigaifferent mechanisms operating
simultaneously, while the predictions are deriviemht different theoretical arguments rather than an
integrated theoretical model. Building such angré¢ed model is a challenge for future research and
the outcomes of this study provide useful informaton the importance of certain assumptions related
to the importance of third-party information sucimadel should include. More specifically, such a
model should include forward-looking arguments teelato control, backward-looking arguments on
learning and imitation, and even sideward-lookimguanents on social comparison and other-

regarding preferences (cf. Macy and Flache 19%xHd 1996).
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Figure 2.1 Experimental networks

‘ supergame 2 and 3 ‘

Alter 1 supergame 1 and 3 supergame 1 and 3 | Alter 2

‘ supergame 2 and 3 ‘
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Figure ?.2 Average amount sent per period in thefirst and second supergame depending on

Average amount sent in first or second treatment
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Figure ?.3 Average amount sent per period in the third supergame depending on uncertainty
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Table ?.1. Experimental conditions (with the number of subject per condition in

brackets)
FFC FFU PPC PPU FPC FPU PFC PFU

(N=36) (N=36) (N=36) (N=36) (N=36) (N=30) (N=36) (N=36)
Tie to Ego with . . : :
her Alter full full partial  partial full full partial  partial
Tie to Ego with . . . .
anotherAlter full full partial  partial partial partial full full
Multiplier m 3 2or4 3 20r4 3 2or4 3 2o0r4

Table ?.2. Random-effects interval regression with a random effect at the level of the subjects

1% supergame (ti¢

22" supergame (ti

3" supergame (tie to

Expected to Ego 2) to Ego 3) Ego 2 and Ego 3)

Hyp. Variables sign | Model 1 Model 2| Model 1 Model 2| Model 1  Model 2
Full information with Ego 2 0.40 0.40 0.41 0.41
Full information with Ego 3 -0.63 -0.65 -0.68 0.68
Uncertainty 0.30 0.03 -0.19 0.09 0.23 0.51
First round 3.70** 3.69* | 5.68* 5.69** | 5.97**  BY**
Ego’s past trustfulness 3.16** 3.15% 3.72** 373 (3.93**  3.85**

1 Dyadic learning 1 (amount earned) + 0.24** 0.24** |0.33** 0.33** |0.43** 0.43*

1 Dyadic learning 2 (proportion + 0.71** 0.64** |2.38** 2.53** |1.62** 1.63**
returned)

2a  Dyadic control + 0.22* (0.22**| 0.51** 0.51**| @i1**  0.42**

2b  Lastround - -0.53 -0.53 -1.48* -1.48% -3.83** -3.80**

3a  Network learning (Ego 2) + 1.30* 1.10 -0.61 0.04

3b  Network learning (Ego 3) + 0.26 0.09 1.24 2.12

4a  Imitation (Ego 2)x full + 1.11%  1.11*% 2.40%*  2.32**
information

4a  Imitation (Ego 2)x partial + 1.33** 1.33* 1.29**  1.30**
information

4b  Imitation (Ego 3)x full + 0.01 -0.01 | -1.12*x  -1.06*
information

4b  Imitation (Ego 3)x partial + 0.74* 0.76* | -0.43 -0.43
information

5a  Envy (Ego 2) - -3.31*  -3.32* -0.75 -0.74

5b  Envy (Ego 3) - -0.03 0.01 -2.06 -3.96*

6 Network control + -0.02 -0.02 0.05 0.04

7a  Dyadic learning Z uncertainty - 0.15 -0.29 0.07

7b  Network learning (Ego 2) - 0.48 -1.26
uncertainty

7b  Network learning (Ego 3) - 0.27 -2.11
uncertainty

7c  Envy (Ego 3)x uncertainty + -0.04 3.97*
Constant 0.31 0.46 -3.56* -3.71* -2.58*  -2.7%2*
Standard deviation of subject level 1.65 1.66 1.78 1.76 2.15 2.18
random effect
Standard deviation of residual 3.60 3.60 458 84.5|4.56 4.55
Log likelihood -4943.4 -4942.D-4369.7 -4369.1 -4080.1 -4077.9
Number of observations 2700 2700 2700 27P0 2700 7002
Number of subjects 180 180 180 180 180 180

** * |ndicate significance levels g < 0.01,p < 0.05, respectively. One-sided significance fteats
for which hypotheses are indicated in the tabletammdsided significance for the other variables.
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! For reader friendliness we will refer to Ego usiemale pronouns and to Alter using male pronouns.

2 Other effects due to the amounts returned by Alterpossible if Ego interprets such returns iiffarént way.
For example, a low return following a low investrheould simply mean an abuse of trust, but it calb be
interpreted as disdain caused by an offensivelyita@stment.

3 Strictly speaking, Kreps et al.’s (1982) sequéreiuilibrium is based on a learning mechanism. elmv, we
discussed this model in the section on control leeat applies forward-looking rationality, wherethe
learning models discussed before apply backwarkifigarationality.

* To prevent confusing between which Alter is meaves,will refer to the Alter playing with the foc&igo as
“her” Alter and the other Alter as “another” or &lother” Alter whenever this seems necessary.

® There is experimental evidence that some actoisdi®d have altruistic preferences. Cox (2004)ioes an
Investment game and a Dictator Game to show thaperation in the one-shot Investment Game can be
attributed partly to a reciprocity norm governitng tbehavior of Alters, on which Egos anticipate] partly to
altruistic preferences observed in a non-triviahier of subjects. Conversely, see Hoffmann etl@P4) for an
experimental study on conditions facilitating theservation of self-regarding preferences.

® As illustrated in the method section, the retuwsnsnvestmentn are always the same for parallel interactions
with the same Alter. Therefore, this hypothesis oaly be tested for envy toward an Ego who is iaedlwith
another Alter. We formulate this hypothesis in teroh amount returned rather than proportion reifpecause
the proportion is unknown this unknown.

" The experiment was programmed and conducted hétlsaoftware z-Tree (Fischbacher 1999).

8 Duwfenberg et al. (2001) manipulate uncertaintyairsimilar way, but in their experiment was private
information held by Ego and not by Alter. In otlvesrds, Duwfenberg et al. (2001) treaias a property of Ego.
° This way of manipulatingn is consistent with the interpretation that the tiplier represents exogenous
circumstances affecting the return of an investnsith as good or bad luck, and is independent tar’Al
goodwill or competence.

' The complete instructions of the experiment canttained from the authors.

1 We compared our analysis with plausible other @nntations such as setting the lower bound rekated
sending zero at zero. Also we compared the analyisis alternatives such as a tobit regression inclviwe
consider only sending ten as a left-censored ohtiervand ordinary random-effects regression cansid the
amount sent as an interval variable. All thesermédtitve analyses substantially led to the same lasions
although significance levels might slightly vary.

12 We also estimated a model with the same discoargnpetenw for all three variables operationalizing own
past, but the model with three different weightieé the data better.

13 Clearly, we could include two parallel effectsves did for dyadic learning, adding a variable retato the
amount earned by the other Ego. However, the tfextsfcan be disentangled for the dyadic effectsilise we
have more observations and the effects are strol¢errun into collinearity problems if we try toséntangle
these effects for third-party information. Therefowe restrict ourselves here to the stronger effe@cause
substantially these two effects represent the samehanism anyway. Moreover, the proportion returbgd
Alter 2 to Ego 3 seems a better operationalizafitometwork, learning because this information isreneasily
accessible to Ego since it requires fewer calaubati

14 We use the same discount parametgrandws for all variables operationalizing information cemning Ego
2 and Ego 3, respectively. A justification for tiesn be found in the results section.

5 For all variables constructed with the proporti@iurned by Alter 1 or Alter 2 in previous periodse
assumedn = 3 in the experimental conditions with uncertaint

'8 The effects of “guilt” could also be tested byRivay at how Egos react when they are tredistterthan other
Egos. However, preliminary analyses showed thairaanly reacted when they were treated worse tliaer
Egos, but did not care if they were treated beltkerefore, we include only envy in the analysapldiyed here.
" Eight times an undergraduate student subject e@aaed by a stand-in, mostly a Ph.D. student. ¥¢kided
the choices of the Ph.D. students from the analyseause some of the Ph.D. students have spegiiel&dge
about the scope of the experiment. Still, excludimgse subjects did not significantly affect theutes of our
analyses.

18 We realize that this is a second aspect that comiges our standard errors. We were able to do the
simultaneous estimation for simpler models. In ¢h@odels, the standard errors became only margilzatier,
but still we will interpret effects that are signdnt only at the five percent level with caution.
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