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Abstract

In this study, we investigate how and why peopgedminate among different groups, including
their own groups and multiple out-groups. In a labary experiment, we use dictator games for
five groups to compare actual transfers to in-gragb out-group agents with the respective beliefs
held by dictators and recipients in these group®e &Wserve both in-group favoritism and
discrimination among multiple out-groups. Indivitkiaxpect others to be in-group biased, as well
as to be treated differently by different out-greupictators’ in-group favoritism is positively
related to the degree of in-group favoritism th&pext other dictators to exhibit. Moreover, we
find that a dictator tends to be relatively morag@us toward a specific out-group when he or she

expects that dictators belonging to that out-gratg@pgenerous toward members of his or her in-

group.
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1. Introduction

Group affiliations play a major role in social irdgetions. Various studies have shown that human
behavior is affected by membership to a groupwhich membership can be based on various
dimensions, such as ethnicity (Bernhard et al.628@uckaert and Dhaene, 2004; Fershtman and
Gneezy, 2001), affiliation to a university (Ockdsfand Werner, 2014), or membership to an army
platoon (Goette et al., 2006). Group identity cko &e based on activities (Eckel and Grossman,
2005) or preferences, e.g., for paintings (Chenlan@009; Tajfel, 1970), or even be randomly
assigned (e.g. Currarini and Mengel, 2013) andl lstite a substantial influence on behavior.
Evidence has shown that group identity affectsrauiion attitudes, such as reciprocity concerns,
altruism, and the willingness to cooperate or puriBernhard et al., 2006; Chen and Li, 2009;
Fershtman and Gneezy, 2001; Goette et al.,, 200@jaGet al., 2013). Beginning with the
pioneering work of Tajfel (1970), it has been estealy documented that individuals favor in-
group members, which suggests that a transfer fo-group member yields higher utility than
does a transfer to an out-group individual. Desflite vast evidence for in-group bias and out-
group discriminatioh the literature remains inconclusive on their esus$n addition, evidence is
lacking regarding whether individuals discriminatgainst out-groups in general or against some
more than others. Several motives might induceviddals to distinguish among different out-
groups and therefore discriminate against thenewdfftially. For instance, individuals might have
preferences for some groups, associate them wite benevolent behavior which they would like
to reciprocate, or may feel closer to some grohpa to others. In this study, we shed light on how
and why people discriminate among different graupduding their own groups and multiple out-

groups) by analyzing their behavior and comparirig beliefs they hold.

In a laboratory experiment, we recruit studentaffive departments at the University of Konstanz
(Germanyj and conduct dictator games in which each dic@éoides on transfers to members of
each of the four other departments (out-groups)antmber of his or her own department (in-
group). We also elicit beliefs of the dictators dahd recipients of the transfers in order to relate

behavior to perceptions about behavior.

1 For an overview see, for instance, Tajfel and €ufa986), Brown (2000), and McDermott (2009).

2 Membership in a department represents an obsereabracteristic that is endogenously chosen. idiaids decide
whether to study a specific subject, and this ctfléheir own attitudes and preferences that natfett their behavior.
Other experiments that have uses this type of gimoelpde Foddy et al. (2009) and Klor and Shayd.(®0
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In line with previous literature, we find that indtiuals tend to be more generous toward in-group
members than toward out-group members. Moreover,praeide evidence that individuals

(correctly) believe that in-group favoritism is anemon phenomenon. A significant share of
dictators discriminates among different out-grodpgarticular, we find that a dictator tends to be
relatively more generous towards a specific outigravhen she expects that dictators belonging
to that out-group were generous towards membehngioin-group. In our conclusion, we discuss

several possible explanations for the observe@patiof behavior and beliefs.

Several authors have used economic experimentséstigate in-group favoritism. Most similar
to our study are Yamagishi and Mifune (2008), Géittal. (2009), and Ockenfels and Werner
(2014). While Yamagishi and Mifune (2008) and Géthal. (2009) create group identity in a
laboratory setting, Ockenfels and Werner (2014) ake natural groups, namely students from the
University of Cologne and the University of Dussefd(both in Germany). All three studies
investigate the relationship between group-basdiéfbeand transfers in dictator game$hey
focus on recipients’ expectations and dictatordieffieabout recipients’ expectations and find that
dictators transfer higher amounts to in-group recits when those recipients are aware of the
shared membershipGiith et al. (2009) also show that recipients exfzger transfers from in-
group dictators than from out-group dictators, d@inel authors observe a positive relationship
between dictators’ transfers and their beliefs aledipients’ expectations providing “evidence
for the crucial role played by beliefs in mediatisigtators’ preferences” (p. 824). Ockenfels and
Werner (2014) show that dictators are reluctametinformed about the recipient’s affiliation if it

would require revealing their own affiliation.

Our study extends the analysis of group-basedidistion to a setup with multiple out-groups
and focuses not only on thecipients beliefs, but also on thaictators beliefs and relationship to
their behavior. This enables us to investigate idratictators expect other dictators to be in-group
biased and whether there exists a positive relslipgrbetween behavior and beliefs. Dictators may

base their decisions on not only their beliefs alvecipients’ expectations (as previously shown)

3 Various studies have focused on the importancbetiefs for pro-social behavior: (Bicchieri and ¥ja2009;
Grossman, 2010; Kagel et al., 1996; Ockenfels aednéf, 2012; Sapienza et al., 2013).

41n a related experiment, Guala et al. (2013) firat individuals cooperate less when their courtetiis not informed
about their relative group identities than whenrtheunterpart is fully informed.
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but also their expectations about the behavioheif fpeers. Previous evidence has suggested that
in-group favoritism is not only driven by shareagp identityper sebut may also be reinforced
by beliefs that others are in-group biased as wiglvever, the relationship between beliefs and
behavior must be interpreted with caution, sinceeliterature on social projection and the false
consensus effect suggests that individuals teeggect similarities between themselves and others
(Robbins and Krueger, 2005; Ross et al., 1977)adaount for this possibility, we elicit beliefs

from both dictators and recipients and are thus @btontrol for projection to a certain extent.

The remainder of this paper is organized as folldwsSection 2, we present the design and the
experimental procedures. In Section 3, we analygekxperimental data. Section 4 concludes.

. Experimental design and procedure
2.1 Design

2.1.1 Groups

In our experiment, we conducted dictator games wnatfural groups to study transfers to different
groups and individuals’ belief about these trarsféfhe participants were students in the
departments of Economics, Humanities, Law, Nat8caénces, and Psychology at the University
of Konstanz, all situated on the same campus, thighfive departments serving as the groups in

the experiment. Each group, and therefore eaclcipamt, faces one in-group and four out-groups.

The experiment consisted of two phases. Firstyiddals played the dictator game with in-group

and out-group counterparts. Second, all individaakessed the transfers made by other dictators.

5 Another study that analyzes the relationship betwdictators’ transfers and their beliefs concegithe behavior of
other dictators is by Bicchieri and Xiao (2009)t bleir focus is on fairness preferences rathen gp@up-based
behavior.



2.1.2 Phase 1: Dictator games

How many points would you like to transfer to a paricipant in the department of Economics 7 ¢ 0 points
" 25 points
" 50 points
" 75 points
100 points

Figure 1 — Decision about making a transfer to an éonomics recipient.Note: Dictators made the same decision
about transfers to recipients belonging to eadhefive groups.

In the first phase, individuals played dictator g@smwith counterparts from all five groups. Roles
were assigned such that half of the group memhsesi as dictators and the other half acted as
recipients. Dictators were endowed with 100 poamd asked to decide whether to transfer 0, 25,
50, 75, or 100 points to the specified recipiemjuFe 1 is a screenshot showing one of the five
decisions to be made by each dictator. In orddititate the assessment phase (see Section,2.1.3)
which is crucial for our study, we did not allowntmuous choice. Dictators made a decision for
one recipient from each group. The order of theigsb choices was random. All decisions were
payoff relevant. Recipients could receive transfieosn five different dictators, each from a
different group. They were informed about the rdethe game but received feedback about their
payoffs only after the assessment phase (see 8&:tia3) so that the payoffs would not affect
their assessments. The game was played only drerefdre each participant acted exclusively in

the role of a dictatoor recipient.
2.1.3 Phase 2: Assessments

In the second phase, all individuals (dictators eeupients) were asked to assess the previous
transfer decisions of the dictators. More precistlgy were asked to assess the transfers of 10
randomly selected dictators from each of the fikaugs. The order in which individuals provided
assessments was randomly determined and thendwegibiot across the two stages (for individuals

who previously acted as a dictator, the order Wwassame as in the first phase).

In the first stage of the assessment phase, ingilsdwere asked to guess how many out of 10
randomly selected dictators from each group haastesred 0, 25, 50, 75, or 100 points to a
member of the assessor’s group. Thus, each assassonsisted of five answers. For example, as

shown in Figure 2, an assessor from the Econongpsrtinent was asked how many of the 10
5



randomly selected dictators from the Law departnfentd the Humanities, Natural Sciences,
Psychology, and Economics departments) had tramsfexach point amount to an Economics

recipient.

How many of the 10 students of Law transferred to a participant of your department, i.e. of the department of Economics, each of the following amount of points?

0 points
25 points
50 points
75 points

100 points

1

Figure 2 - Assessment of dictators’ allocations trecipients of the assessor’s group (Stage Note: The figure
considers the point of view of an individual belowgto the Economics department and shows the sresgs about
dictators from the Law department. Assessors paddrthis same Stage 1 assessment about dictatarsefich of
the five departments (Law, Humanities, Natural SBc#s, Psychology, and Economics).

In the second stage of the assessment, the asse&serasked to guess how many out of the same
10 randomly selected dictators from each groupthasferred 0, 25, 50, 75, or 100 points to a
member of the dictator's own group. Thus, as ferftst stage, each assessment consisted of five
answers. For example, the assessor from the Ecoaaapartment was asked to guess how many
of the 10 dictators from the Law department haddfared each point amount to a Law recipient,
how many Humanities dictators had transferred @aaht amount to a Humanities recipient, and

SO on.

The assessment was incentivized. One group wasmapdelected and the answers of the two
assessments concerning this group were payoffaetevone from Stage 1 and one from Stage 2.
The payoff was calculated according to the accutd@ach of the five answers provided in the
assessment (note that for each assessment fiveeisad to be entered). If an answer was correct,
the participant received 10 points; if the parteips answer was within one point of the true value

he or she received 1 point; otherwise, he or steived zero.

10 points if error =0
answer payof f = 1pointif 0 <error <1
else 0

in whicherror = |answer — actual value)|



Therefore, participants could obtain at most 5sin each assessment (i.e., 5 answers x 10
points). From the assessor’'s answers concernipgaf& group, we calculate the corresponding
average values, which measure the beliefs of aifgpparticipant® We did not elicit average
beliefs directly, because comprehension of the gpnaf average might differ across groups—for
instance, Natural Sciences or Economics studenilsl ¢@mve a much more precise knowledge of
averages than Humanities or Law students. Therefattger than asking for averages directly, our
assessment procedure calculates them from thedndivassessment responses. Table 1 provides

an overview of the beliefs elicited from an indival belonging to the Economics department.

Recipient
ECO HUM LAW NAT PSY
ECO| *
5 |HUM| X | X
S lLaw | X X
O | NAT | X X
PSY | X X

Table 1 — Beliefs elicited in the assessment phafsem an Economics participant. Note: Each X indicates the
beliefs that were elicited from individuals affiiéal with the Economics department. The X entrighénfirst column
indicate the beliefs elicited in Stage 1, regardimmgv much each out-group dictator transferred tdEaanomics
recipient. The diagonal represents the beliefsiteticin Stage 2, regarding how much each out-grdigpator
transferred to a recipient from his or her own grolhe asterisk indicates that, although we eliciieliefs regarding
the generosity of the assessors’ in-group dictatawsrd the in-group, this paper focuses mainlpeliefs about out-

groups.

We did not elicit beliefs concerning in-group dicis’ transfers to out-group recipients, because
they would have corresponded directly to the densimade in the dictator game (Phase 1) and,
therefore, could be highly influenced by those siecis! Indeed, as we show in Section 3.5,
recipients and dictators state different beliefsicl indicates that behavior may influence beliefs.
For completeness and to avoid possible experimetgerand effects, we asked individuals for
their beliefs regarding in-group dictators’ transféo in-group recipients (the asterisk shown in

Table 1). Table 2 summarizes the experiment.

5 For example, if an individual assesses that otih@ten randomly selected dictators in the Lawadepent five
gave zero points, three 25 points and two 50 polmsor her belief for the Law department is cidted ag5 * 0 +
3%x254+2%504+0x754+0%100)*1/10=17.5
7 Bicchieri and Xiao (2009) raise this point butrlui provide evidence supporting it.
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Phase 2, Stage 1: Phase 2, Stage 2:

Phase 1:

- - dictators and - dictators and

Only dictators L .
recipients recipients
Elicitation of beliefs Elicitation of beliefs

Dictator game about dictators’ about dictators’

9 transfers to the transfers within their

individual's in-group own groups
Each assessor makes Each assessor makes

Dictators decide on

one transfer to each an assessment about an assessment about
rou dictators from each dictators from each
group of the five groups of the five groups

Table 2 — Phases of the experiment

2.2 Procedure

Participants in the experiment consisted of 36@viddals, with 72 individuals in each of the five
groups. The sessions were conducted between Jaandmiovember 2013 at the Lakelab at the
University of Konstanz, and each lasted about 3@uies. Individuals could leave the laboratory
after they had completed a questionn&ivéthout needing to wait for other individuals faigh.
The exchange rate was set to 100 points= € 1 (ékiW®). Individuals earned on average € 8.1
including a € 5 participation fee. Individuals reeal the participation fee immediately after the
experiment, and additional payments were made miitne weeR. The experiment was
computerized by use of z-Tree (Fischbacher, 2087),participants were recruited by use of the

Online Recruitment System for Economic Experimé®RSEE) (Greiner, 2004).
. Results

Before we present our results, we introduce soratilisotation in Section 3.1. In Section 3.2, we
provide an overview of the data. In Sections 3.8 8%, we address our two main research
guestions regarding in-group favoritism and outugrdiscrimination. Section 3.5 contains some

discussion of the causal relationship between hehand beliefs.

8 At the end of each session, the individual wagdgsk respond to a questionnaire about demographic
characteristics and the number of acquaintanceshig in each group.

9 Full payments could not be made immediately dfterexperiment, because we had to run more sedsiamdlect
the decisions of all dictators before we could drire the accuracy of participants’ answers andéhealting payoffs.
Participants were allowed to ask to another petsaollect payment on their behalf.
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3.1 Notation

Each individual, regardless of his or her role—aliot or recipient—faces an in-group and four
out-groups. In Table 3, we specify the notationdibipossible transfers made by dictators and all
possible beliefs stated by participants (dictasor recipients).

Variable name Description

Transfer(l = I) Transfer from a dictator in grodgdo a recipient from the same grolup

Transfer(l = ]) Transfer from a dictator in grodgo a recipient from a different group,
J

Transfer(I - OUT) = %Zm Transfer(l - J), the mean transfer made by a dictator from
groupl to all out-groups

Transfer(] = I) Transfer received by a recipient in grdupom a dictator in a different
group,J

Transfer(OUT = 1) = %ZH, Transfer(] - I), the mean transfer received by a recipient in
groupl from dictators in the four out-groups

Belief(I = I) Belief of an assessor in groupegarding the average transfer made by
dictators in group to recipients in group

Belief(J - I) Belief of an assessor in groupegarding the average transfer made by
dictators in groug to recipients in group

Belief(J = ]) Belief of an assessor in groupegarding the average transfer made by
dictators in grougd to recipients in group.

Belief (OUT - I) = %Z,i,Belief(] — I), the mean belief of an assessor in gréup
regarding the average transfer made by out-grattptdrs to recipients
in groupl

Belief (OUT — OUT) =%Z,¢,Belief(] - J), the mean belief of an assessor in group

regarding the average transfer made by out-grautptdrs to recipients
in their respective in-groups

Table 3 —Notation for transfer decisions and statetieliefs



Transfers

Consider a dictatowho belongs to group She decides on five transfers to recipients betangi
to groupsd, in whichJ e{Economics, Humanities, Law, Natural Sciences, Bei@gy}. In the
experiment we collect information abdutansfer(I — I), the transfer from this dictator in group
| to a recipient in her own group, andTransfer(l = J), the transfers from this dictator to
recipients in each of the other groufxsi-or our analysis, we aggregate these transfensttgroup
recipients and compuf@ansfer(l - OUT), the mean transfer made by a dictator in grotapa

recipient in an out-group.

Now consider a recipient who belongs to grouphe receives five transfers, namely from dictator
in groupsJ, in which J € {Economics, Humanities, Law, Natural Sciences,dRsjogy}. We
defineTransfer(J] — I) as the transfer received by a recipient in grb@imm a dictator in a
different groupJ andTransfer(OUT — I) as thenean transfer received by the recipient in group

| from dictators in each of the four out-groups.
Beliefs

Consider an assessor who belongs to gioupthe assessment phase, she states differentsbelie
regarding transfers. We elidielief (I — I), the belief of an assessor in groupegarding the
average transfer made by dictators in grou@ recipients in that same group,We also elicit
Belief (J = 1), the belief of an assessor in grdupgarding the average transfer made by dictators
in groupJ to recipients in group, andBelief (] — J), the belief of an assessor from grdup
regarding the average transfer made by dictatagsanpJ to recipients in that same groupFor
further analysis, we compile these beliefs and agmpvo new measureBelief (OUT — I), the
mean of the beliefs of an assessor in grouggarding the average transfer made by out-group
dictators to recipients in the assessor’s grouamdBelief (OUT — OUT), the mean of the beliefs

of an assessor in grolpegarding the average transfer made by out-graetptdrs to recipients

in their own respective in-groups.
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3.2 Data overview

Table 4 summarizes the behavioral patterns obsénvear data. We also show the distribution of
the population by various categories of favoritema discrimination. Of the 180 dictators, 81 were
selfish, in the sense that they maximized theioffaypy transferring zero points to all five potant
recipients. The remaining 99 dictators each transfiea positive amount at least once. Among
them, 48 practiced in-group favoritism, transfegrimore to recipients in the in-group than to
recipients in the out-groups, on average. In ceitd? dictators practiced in-group disfavoritism,
behaving in the opposite way. An analysis of trarssto out-group recipients reveals that, of the
total 180 dictators, 52 dictators discriminated amout-groups. The remaining 128 dictators did
not discriminate among out-groups. Among them, 80 ribt make any transfer to potential
recipients in out-groups and 38 made the samef@aamount to all potential recipients in out-

groups.

Number of dictators Share of total
Total dictators 180 100%

All transfers

Selfish 81 45.0%
Non-selfish 99 55.0%
In-group favoring 48 26.7%
In-group disfavoring 12 6.7%
Non-favoring 39 21.7%

Transfers to out-group recipients

Discriminator among out-groups 52 28.9%

Non-discriminator among out-groups 128 71.1%
Non-discriminator among out-groups, selfish 90 %0.0
Non-discriminator among out-groups, non-selfish 38 21.1%

Table 4 — Classification of dictators by behaviorapattern in the dictator game.Note: Aselfishdictator transferred
zero points to all five potential recipients.nén-discriminator among out-grougid not transfer a different amount
to recipients in different out-groups.ndn-discriminator among out-groups, selftsainsferred zero points to potential
recipients in all four out-groups.

Figure 3 illustrates the relationship between etguband realized transfers. The white dots show
the relationship between participants beliefs reigar the transfers expected to be made by out-
group dictators to in-group recipiente{ief (] — I)) on the x-axis and the corresponding actual

transfers madeT¢ransfer (I — J)) on the y-axis. The black dot indicates the retathip between
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participants beliefs regarding in-group transfeBelief(I — 1)) on the x-axis and the

corresponding actual in-group transfefednsfer(I — 1)) on the y-axis.

...100
20
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D
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=
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z 1 | o NAT
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P4 o PSY
S -
121
O ECO
| oLAW
101

! T T ! T I

10 12 14 16 18 20 ..100
~Average:
Belief(J—l), Belief(l-1)

Figure 3 - Relationship between expected and reaéid transfers. Belief is defined as the transfer amount a
participants in group expected, on average, a dictator in a given gdoupin groupl to make Transferis defined as
the actual amount dictators, on average, actuahsferred to recipients in the respective groups.

We can observe two patterns from Figure 3.

First, dictators tend to be in-group biased anceekpther dictators to be as well, as shown by the
black dot’s location above and to the right of Wtate dots. That is, it seems to be a “custom” to
be particularly generous to one’s own in-group. Note that dictatgave about 18 points, on

average, to recipients in their in-group and exgecthat other dictators had also given about 18
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points, on average, to recipients of their own in-grotiphis suggests that there is a strong

relationship between transfers and beliefs.

Second, dictators seem to discriminate among theusout-groups. Recipients who belonged to
the Economics and Law departments received smath@unts than those in other groups. At the
same time, beliefs regarding the transfers expdaotd@® made by dictators in those groups were
lower (see the white dots in Figure 3). Thus, dartain the Law and Economics departments were
not only expected to have transferred relativelplsmmounts as compared to dictators in other
groups, but recipients in those departments alseived relatively less, on average, from dictators

in other groups.

Based on these two results, we analyze two mairessg-irst, in Section 3.3, we investigéde
whether individuals tend to favor in-group membarsl (i) whetherthey expect that this is
common behavior. In addition, we examine whefifii@r in-group favoritism increases with the
belief that others are in-group biased. Secon&eiction 3.4, we analydev) whether individuals
also discriminate among multiple out-groups &rdvhether this discriminatory behavior depends
on the transfer that a participant in one groupeetgpan out-group dictator to make to a recipient

in his or her own in-group.

Note that, when analyzing the relationship betwteamsfers and beliefs, we cannot control for the
phenomenon of dictators adapting their beliefsstaalyior. Consequently, including elicited beliefs
as independent variables to explain actual tragsfeuld lead to a reverse causality problem.
Consequently, we will cautiously interpret our feswas indications of statistically significant
associations? In Section 3.5, we compare dictators’ and recigidneliefs to further explore this

issue.

10 Belief (I-21) is calculated as the average of the answer inshessment of the own group in Stage 1 of Phase 2.
However, if we consider the assessment of the awuagyin Stage 2 of Phase 2, the average valueais agpout 18
points.

1 This relationship is also demonstrated by thenstrpositive correlation between these two varigbhesnely
Spearman's rank correlation coefficient is 0.75€0.91, suggesting that individuals anchor theiidglto their
transfer decisions. Our experiment design allowsousirther analyze this relationship by comparihg beliefs of
dictators with those of recipients. This allowsaisdentify a possible effect of transfer decisiamsbeliefs.

12 Giith et al. (2009) make a similar clarification.
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3.3 In-group favoritism

Results 1

) Dictators practice in-group favoritism.

(i) Both dictators and recipients correctly expectiougp favoritism.

(i) Dictators’ in-group favoritism is positively assated with their belief in in-group
favoritism.

In the following, we summarize the data that suppdhese conclusions regarding in-group

favoritism.

Item (i): In-group favoritism. As reported in Table 4, of the 99 non-selfish atots, 48 favored
their in-group by transferring a larger amountaverage, to in-group recipients than to out-group
recipients. Of the remaining 51 non-selfish diatstd 2 disfavored the in-group, and 39 transferred
equal positive amounts to in-group and out-growgpients. At the aggregate level, in line with
previous literature (see Section 1), dictatorsdfamed significantly larger amounts to in-group

recipients than to out-group recipients.

Figure 4 shows that dictators transferred, on aesra8.750 points to recipients in their in-groups
but only 13.299 points to recipients in out-grotpThe difference is statistically significant
(Wilcoxon signed-rank test: z =4.817, p<0.01). g6 shows that this behavior is common to
dictators in all groups: dictators in all groupansferred more points, on average, to recipients in

their in-groups than to recipients in other grotfps.

13 The results for in-group recipients are similatitose from previous dictator games: dictators shboeit 20% of
their endowments. See the meta study of dictatorega(Engel, 2011).

4 The differences are significant for dictators fre tHumanities (Wilcoxon signed-ranks test: z=3.4840.01),
Psychology (Wilcoxon signed-ranks test: z=3.5000.p%), and Law departments (though weakly, withcdéibn
signed-ranks test: z=1.655 p=0.0980) but not foradiors in the Economics and Natural Sciences tiepats.
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Item (ii): Belief in in-group favoritism. In Figure 4, we compare the beliefs of dictatord an
recipients with the actual amounts transfeffe@enerally, for most individualBelief (OUT —

I) was less thaBelief (OUT — OUT). That is, individuals expected out-group dictatar®é in-
group biased® On average, for both dictators and recipients, tiglief relationship holds: both
types of assessors expected that out-group distatmsfer higher amounts to recipients in their
own groups than to recipients in the assessor'siy(@ilcoxon signed-ranks test: dictators,
z=9.207, p<0.01; recipients, z=10.065, p<0.01).

Moreover, dictators’ beliefs are more accurate gua@recipients’ beliefs. Namely, the confidence
intervals of recipientsBelief (OUT — I) and Belief (OUT — OUT) are higher than the actual
amounts transferred. The confidence intervals ofatbrs’ beliefs, however, overlap with the

actual amounts transferred.

Item (iii): Relationship between in-group favoritism and beliefs. We now explore the link between
the extent of in-group favoritism shown by dictatand those dictators’ beliefs regarding in-group
favoritism shown by other groups’ dictators. Fig@r#lustrates the relationship between expected
in-group favoritism (i.e., the pattern thBelief (OUT — OUT) > Belief (OUT — I)) and the
respective dictators’ transfers to their in-grongdividuals {'ransfer (I = I)) and to out-group
individuals ('ransfer (I - OUT)). Of the 180 dictators, 126 expected other dictaio other
groups to exhibit in-group favoritism. Moreover |ydictators who expected in-group favoritism
from other groups’ dictators transferred signifitariarger amounts to recipients in their own
groups than to recipients in out-groups (Wilcox@gned-ranks test z=4.653, p<0.01; for those
dictators who did not expect in-group favoritismil&xon signed-ranks test z=1.593, p=0.111),

as shown in Figure 6.

15 Notice that the beliefs are those of out-groupadars, i.e., they do not include the beliefs dfestin-group
dictators, which are excluded for the reasons éxgdhat the beginning of Section 2.1.3.
16 Of the 360 individuals, 269 (126 dictators and i&dpients) expected out-group dictators to bgrimup biased.
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Dictator expecting in-group favoritism yes/no

yes: Belief(OUT - OUT) >Belief(OUT -1)

Transfer(l - 1) Transfer(l - OUT)
100- B — 100-
80— 80—
2 60- 60-
% _—
= 40- 40-
20— © 20~ o
0- 0-

no: Belief(OUT - OUT) < Belief(OUT -1)

Transfer(l - 1) Transfer(l - OUT)
100- 100-
80— 80—
g 60~ 60- o
g 40- 40-
20- 20- S R
0 —— - 0 -— -

Figure 6 — In-group and out-group transfer amountsor dictators who do and do not expect out-group ditators
to exhibit in-group favoritism. Note: The internal diamond markers and the extdime$ correspond, respectively,
to the median and mean of each distribution.

To gain a deeper understanding of the relationséiween in-group favoritism and related beliefs,
we employ a regression analysis. We measure tgeoup favoritism that a dictators expects to be
exhibited by dictators in other groups as

Belief (in- group- favoritism OUT) = Belief (OUT — OUT) — Belief (OUT — I) and use the

dictator’s actual transfers to form the dependeniable.

In the regression, we include an in-group dummyalde equal to 1 if the dependent variable refers
to the dictator’s transfer to an in-group recipi@tansfer (I = 1)) and equal to O if it refers to

the average transfer to out-group recipiefitatisfer (I - OUT)). We also include an interaction
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term between the in-group dummy variable &atief (in- group- favoritism OUT). Given the

panel structure of our data set, we can controlifdividual invariant characteristics, such as

gender, age, and field of study.

Table 5 shows that the coefficient on the in-grdupnmy variable is positive and significant (at

significance level 5%), confirming that dictatomnd to favor recipients in their in-groups.

Moreover, the coefficient on interaction term betwehe in-group dummy variable and the belief

that internal favoritism is exhibited by dictatoirs other groups is positive and statistically

significant (at significance level 1%). This suggethat dictators who expect that out-group

dictators are in-group biased exhibit even strorigegroup favoritism, than those who do not

expect them to be in-group biased.

Independent Variables and Statistics

Dependent variable:

Transfer (I = 1),
Transfer(l - OUT)

Transfer to an in-group recipient=1; 0 else

Transfer to an in-group recipientBelief (in- group- favoritism OUT)

Constant

Number of observations
Number of individuals
R-squared

F(2,179)

P>F

2.479%
(1.156)
0.472%%
(0.152)

13.30%**
(0.513)

360
180
0.216
15.26
0.000

Robust standard errors are shown in parentheses.
**+ n<0.01, ** p<0.05, * p<0.1

Table 5 - Fixed effects regression of dictators’ ainsfers to in-group recipients and out-group recig@nts. Note:
For each individual the dependent variable repisactual in-group transfeFransfer(I — I), and the average
amount transferred to out-group recipierftsansfer(I — OUT). Belief(in- group- favoritism OUT) is an
invariant variable and it is deleted via fixed etfe Cluster robust standard errors at individeagl are included. The
Hausman test for fixed vs. random effects doegejett the null hypothesis that the differenceadef@icients is not
systematic, p>0.1. The same results are obtainecsiog the square-root transformation to incregemsetry of the

distribution of the dependent variable.
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3.4  Discrimination among multiple out-groups

Results 2

(iv)  On average, dictators discriminate among the varau-groups. This effect is caused
by 29% of dictators discriminating among out-graug®% of dictators behave selfish
with regard to all out-groups, and only 21% exhibitselfish, nondiscriminatory
behavior.

(V) Both dictators and recipients correctly expectpietits to be treated differently, on
average, by dictators in different out-groups.

(vi) A dictator tends to be relatively more generousettipients in a specific out-group
when he or she expects that dictators in that outfgare generous to members of his

or her in-group.

...100~

16— 15.278

Average
Transfer(OUT - 1)

ECO HUM LAW NAT PSY

Figure 7 — Average transfer amount received by eacbut-group (Transfer(OUT 21)).

Item (iv): Dictators discriminate among out-groups. We first focus on transfers to recipients in
out-groups and thus exclude in-group transfers ftbm analysis. Of the 180 dictators, 52
discriminated among the various out-groups (sedel@} transferring to recipients in at least one

out-group a smaller or larger amount than to recifs in other out-groups. Figure 7 shows the
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average transfer that recipients received fromgoatyp dictators, illustrating that out-groups are
treated differently by dictators. A repeated measamalysis of variance (ANOVA, F(4, 179)=
6.57, p<0.01Y rejects the hypothesis that recipients from déferout-groups are treated in the

same way.

Item (v): Bdliefs about transfers made by dictators in various out-groups. We now focus on
individuals’ beliefs aboutransfers made by dictators in the various outqgso able Geports
repeated measure analyses of variance (ANOVAjadtef (] — I) by dictators and recipients.
This variable is statistically different acrossgps for both dictators and recipients. Thus, wd fin
that assessors generally expect that each out-gtotgtor will not exhibit the same generosity
toward the assessors’ in-group. To shed some ngiredn the details behind these beliefs, Table
6 distinguishes among the following types of diotat those who discriminated among out-groups,
transferring at least one smaller or larger ameéanécipients in at least one out-group, those who
did not discriminate and were selfish, transfeloz@mounts to recipients in all out-groups, and
those who did not discriminate and were non-selfieinsferring the same positive amount to
recipients in each out-group. All of these sub-goaxpected different amounts to be transferred
by dictators in different out-groups.

F P-value
Recipients 23.19 <0.01
Dictators 12.61 <0.01
Out-group discriminator 573 <0.01
Out-group non-discriminator, selfish 3.16 0.015

Out-group non-discriminator, non-selfish 5.50 <0.01

Table 6 - Repeated measure analysis of variance (AN'A) of Belief(J - I) by role and behavior in the
dictator game.

Item (vi): Relationship between belief and behavior. In Section 3.2, we outline a positive
relationship between transfers and beliefs (see/kiie dots in Figure 3). Here we analyze whether
a dictator is more generous toward recipients ougs whose dictators are expected to be more

generous toward recipients in his or her group.

17 Despite the large sample size, which supportsealability of our results, as a robustness cheekrerun ANOVA
by using the square-root transformation of the ddpat variable to increase the symmetry of itgithistion. Results
are unchanged.
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To begin, we report a positive and significant etation between a dictator’s transfer to a specific
out-groupd (Transfe(l — J)) and that same dictatorBelief (] —» I). The Spearman correlation
coefficient is 0.653 (p<0.01). We further explohestrelationship via regression analysis. As
mentioned in Section 3.2, we cannot exclude traatbrs shape their behavior on the basis of their
beliefs. Therefore, using elicited beliefs as iretggent variables to explain transfers could suffer
from endogenity bias. We provide valuable insighdsn a more detailed comparison of dictators’
and recipients’ beliefs (see Section 3.5). Herlpiong Bicchieri and Xiao (2009), we exploit the
variation induced by various out-groups, takingoir@ccount that each individual submitted
decisions and beliefs in random order. Becauseitier was exogenous, the treatment variables
should not correlate with the error term. We usedhbt-groups as instruments for the variables
Belief (J —» I) and Belief (J] — ]).'® Therefore, in addition to the fixed effects estiima, we
provide fixed effects regressions with instrumemnatiables (IV) with cluster-robust standard
errors at the individual level. Table 7 reports tegression of the transfer conditional to the
Belief (J — I). The related coefficient is positive and significéor both fixed effects (column 1,
p<0.01) and IV regressions (column 3, p=0.017). ddefficient ofBelief (] — J) is smaller than
the coefficient ofBelief (] — I) and not significant in the IV regression (p=0.9ZB)is means
that a dictator tends to be more generous towardbees of groups whose dictators are expected
to be more generous toward recipients of his oirligroup. However, we must also consider that
a dictator might be partially motivated to be mgemerous toward recipients in out-groups that
include more acquaintances. We disentangle thes@hly including a variablé-amiliar) reporting

an individual's number of acquaintances in a spegfoup (columns 2 and 4); this information
was gathered in the questionnaire. The associagftiaent is not significant in any specification,
which indicates that the number of acquaintancea specific out-group does not affect the
dictators’ decision regarding how much to transfethe out-group. Thus, a dictator tends to be
relatively more generous toward a specific out-gravhen he or she expects that dictators
belonging to that out-group are generous toward begsnof his or her in-group, regardless of the

relative number of acquaintances the dictatorsrh#se out-group.

8 We control forBelief (J — J) in order to disentangle the belief about generagigcifically directed to the in-group
from a general generosity independent of groupekample, a dictator belonging to the Economicsadement might
expect that a dictator in the Psychology departrisegenerous toward a recipient in the Economipadenent simply
because he or she is expected to be generous tawgagroup.
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(1) (2) (3) (4)

FE IV/GMM FE
Independent Variables and Statistics Dependent variabl&ransfer(l = ])
Belief (J - I) 0.303*** (0.303*** 1.227** 1.245**
(0.108) (0.108) (0.514) (0.522)
Belief(J - J) 0.260*** 0.260*** 0.0269 0.0186
(0.0696) (0.0699) (0.288) (0.289)
Familiar 0.200 -0.721
(2.878) (3.435)
Constant 5.051*** 5.027***
(1.724)  (1.783)
Observations 720 720 720 720
Number of individuals 180 180 180 180
R-squared 0.073 0.073
F 11.65 7.79 10.70 7.53
P>F p<0.01 p<0.01 p<0.01 p<0.01

Robust standard errors are shown in parentheses.
*** n<0.01, ** p<0.05, * p<0.1

Table 7 — Fixed effects and instrumental variablel{)/generalized method of moments (GMM) regressionsf
Transfer(l — J) onBelief(J — I) and Belief(J — J). Notes: Columns 1 and 2 report the individual fiedfécts
(FE) regression results; cluster-robust standamr®(shown in parentheses) at individual leveliaotuded in all
specifications. Columns 3 and 4 report the IV/GMadnessions with individual fixed effects; clustebust standard
errors (shown in parentheses) at individual leveliacluded in all specifications. The variable Heamis defined as
the number of acquaintances the dictator has jpeeific out-group. The Hausman test for fixed wsidom effects
rejects the null hypothesis that the differencedefficients is not systematic, p<0.01. Instrumdntariables are
Belief (] » I) and Belief(J — J). Instrumental variables are the treatment dummyatées for the assessed
departmental groups: Economics, Humanities, Lawtutdh Sciences and Psychology. The Hansen J #tatist
overidentification test for all instruments does rgject the null hypothesis (p>0.1). We arrivéhatsame conclusions
by using the square-root transformation as a rolesst check to increase the symmetry of the depéendenble’s

distribution.

35 Do transfer decisions affect beliefs?

Results 3
(vii)  Decision making prior to belief elicitation affe¢tse expected level of transfers but not the

expected relative transfer amounts to the varioasgs.

Item (vii): Effect of transfer decisions on beliefs. Our experiment design allows the comparison
of dictators’ beliefs and recipients’ beliefs. Basa recipients were informed about the dictators’

decisions only after the belief elicitation stagre, can explore whether and, if so, how beliefs are
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systematically affected by prior decision makifidf behavior does not influence beliefs, we
should observe no difference in beliefs betweetathes and recipients. Howevéelief (J — I)

for recipientsis significantly higher than for dictators (averagelues 19.708 and 13.061,
respectively; Wilcoxon sum-rank test: z=9.186, [040. Similarly,Belief (J — J) for recipients is
significantly higher than for dictators (averagéues 24.955 and 18.031, respectively; Wilcoxon
sum-rank test: z=9.266, p<0.01). These resultsesighat recipients systematically overestimate

transfers, probably because they lack a refereoicg. p

We also explore whether beliefs regarding partiogtaups differ between dictators and recipients.
An ANOVA with one between-subject factor, the rofedictator, and one within-subject factor,
the assessed group, rejects the null hypothedishiéee is no interaction between the two factors
for both types of beliefBelief (] = I) (F(4, 359)=3.42, p<0.01) arRelief (J = ]) (F(4, 359) =
3.07, p=0.01573° However, the pattern seems to be similar betwésatdrs and recipients: for
example, both dictators and recipients expect tatigamsfers from dictators in the Psychology,
Humanities, and Natural Sciences departments anallesntransfers from dictators in the
Economics and Law departments. This can be seBigure 8 (A), which shows8elief (] = I)

for both dictators and recipients and compares theliefs with the actual amount transferred,
Transfer(l — OUT). Pairwise comparisons between the various groapfrm that this belief
pattern is common to both dictators and recipiésee Table 8). Therefore, the rejection of the null
hypothesis in the ANOVA is probably due to morermonced differences in recipients’ beliefs
than in dictators’ beliefs, which, however, reflebe same pattern. Hence, the decision in the
dictator game seems to affect beliefs in the sameettbn for all groups. Figure 8 (B) provides
further support for this hypothesis. Like FiguréA, it displays average beliefs on transfers, but
it distinguishes among various types of dictatalisgriminating, nondiscriminating selfish, and

nondiscriminating non-selfish, as in Table 6). Wserve the same relative patterns among out-

19 The results described in this paragraph contribwterecent strand of literature aimed at undedita how belief
elicitation interacts with decision making (see I8ghet al. (2014) for a survey). Belief elicitatibas been shown to
affect decision making, for instance in prisonelilemmas or public good games (Croson, 2000; Géelnig: Renner,
2010; Hoffmann, 2013% Evidence exploring the other direction—the effefotiecision making on belief—is scarce.
The only exception we have found is Offerman et{#96), who does not find any effect of decisiomsbelief
elicitation in public good games. This issue haently been addressed by Bicchieri and Xiao (2009%ictator
games; however, they cannot provide evidence sragpect. Although this issue has been often niegleesearchers
should consider it when designing their experiments

20 These tests are conducted omitting observatiaradang the in-group. However, we also reject thiémypothesis,
with p<0.05, when we include them.
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groups as in Figure @), suggesting that the behavior in the dictatamg does not substantially
affect expectations regarding relative transfessiimmarize, the decisions in the dictator game
seem to affect the level but not the relative eigteans regarding transfers.
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Figure 8 — Actual transfers to out-groups (averag€ransfer(I - OUT)) and corresponding beliefs about those
transfer by dictators in the out-groups to the assgsor’s in-group (averageBelief(J — I), average of beliefs by
assessors in group). Note: the error bars display the 95% confidencerirls.

24



ECO | ECO | ECO | ECO | HUM | HUM | HUM | LAW | LAW | NAT

HUM | LAW | NAT | PSY | LAW | NAT | PSY | NAT | PSY | PSY
, Dict. n.s. - +++ n.s. n.s.
Belief(J - D) Recip. | -- n.s. +++ n.s. +++
, Dict. --- n.s. --—- --- +++ +++ n.s. -- --- --
Belief(J ~J) Recip. | --- n.s. e+ |+t n.s.

Table 8 - Pairwise comparisons via Wilcoxon signethnks tests forBelief(J — I) and Belief(J — J) by role

in the dictator game (dictator vs. recipient).Note: The sign of the z statistic is indicated bgr+, with significance
levels as follows: +++ / --- for p<0.01, ++ / --rfp<0.05, + / - for p<0.1, and n.s. (not signifiaior p>0.1. All p-
values<0.05 are confirmed by false discovery rate.

. Conclusions

In this study, we analyze transfer decisions irtadax games, from dictators to recipients in a
dictator’s own in-group and to recipients in vagoout-groups, and explore the corresponding
beliefs of both dictators and recipients. We idgnitioth in-group favoritism and discrimination
among out-groups as important behavioral patténrigie with the observed behavior, individuals
believe that in-group favoritism is widespread argect that not every out-group dictator exhibits
the same generosity toward recipients in the agsssa-group. In-group favoritism behavior is
more pronounced for dictators who expect in-groayofitism of other dictators. Moreover, a
dictator tends to be relatively more generous tadveaspecific out-group when he or she expects

that dictators belonging to that out-group are geuetoward members of his or her in-group.

Our results are, thus, in line with a situatiorwihich dictators conform to a behavioral rule that
suggests in-group favoritism and form their beliatsordingly. Following Bicchieri (2006), a
behavioral rule can be associated with a sociahnbthere exists a sufficiently large subset & th
population whose individuals are aware of the rale] people conform to it if they believe in turn
that a sufficiently large subset of the populattmmforms to the rule (empirical expectations) or
expect other individuals to conform to it (hormati@xpectation). Therefore, having a preference
for a behavioral rule is different from saying tbae has a preference to follow the norm associated
with the behavioral rule. In the first case, indivals behave according to the behavioral rule
regardless of their belief concerning other peapleéhavior or beliefs. In the second case,

individuals behave according to the behavioral fubertain belief conditions are met.

Our results are also in line with preferences fmome equality at the group level (Bolton and
Ockenfels, 2000; Fehr and Schmidt, 1999). Our ohali@ate that dictators are especially in-group
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biased if they perceive out-group dictators to fiogrioup biased. In-group favoritism by only a
single group’s dictators leads to inequality acgrssips. From the point of view of a dictator who
believes that an out-group dictator is in-groupsed the disadvantage of his or her own in-group
can only be corrected by him or her also beingroug biased. Though we cannot show direct
causality, dictators may try to restore equalityoas groups by being in-group biased. Similar
fairness motives can also explain discriminatiomagiout-groups. If aversion to inequality drives
behavior, we should see larger transfers to thosgpg whose dictators are perceived to transfer
more to out-groups. This is exactly what we finé&s®ring equality across groups is a possible

explanation for dictators’ discrimination among-gubups.

Another plausible driver of dictators’ discriminati among out-groups could be indirect group-
based reciprocity, i.e., the situation in whichieator in group A is generous toward recipients in
group B, because she expects dictators in groupli tgenerous toward recipients group A (see,
for example, Nowak and Sigmund (2005) for a disumssn indirect reciprocity). Although in
previous experiments on indirect reciprocity (Emg@hn and Fischbacher, 2009; Seinen and
Schram, 2006) the third party is generally a randmiknown individual, in our experiment there

is a connection between the out-group decision make the recipient.

The insight that dictators react to expected beadradfi out-group dictators complements the work
of Ockenfels and Werner (2014), Guth et al. (206§ Yamagishi and Mifune (2008). We show
that dictators might not only condition their deéoms on their perception of recipients’

expectations but also on the behavior they expent but-group dictators. This confirms an insight
stated by Ockenfels and Werner (2014), who argae dbhtcome-based group identity models,
which do not include belief-dependent preferenees.(Chen and Li (2009)), do not fully capture

in-group favoritism.
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Appendix — Instructions for experiment participants (on-screen instructions)

WELCOME

Today you will take part in an experiment in theldi of economics.

During the experiment you are not allowed to talthwhe other participants.

If do you not understand any part of the experimeletase ask the experimenter.

At the end of the experiment, you will receive awkup fee of 5 euros.

Moreover, during the next few days you will receareamount that you will earn today based on
your decisions.

You will learn how and where you can obtain thisoamt at the end of the experiment.

All points that you obtain will be converted in ear

The exchange rate is 100 points=1 euro.

Click on OK, and then we will explain to you thepedure for the experiment.

(Next screen)

GENERAL INSTRUCTIONS

This experiment consists of two stages: a taskaanalssessment.

Task: you complete a task.

Assessment: you assess the decisions of 10 otherments in the task.

The participants are students in the following depants: Economics, Law, Psychology,
Humanities, and Natural Sciences.

Only the assessment of one randomly selected ae@atrtwvill be relevant for your payoff.

(Next screen)

TASK — INSTRUCTIONS

This task has 5 parts.

In each part you are matched with a participannfeospecific department.

You have an endowment of 100 points, and you caiddéow many of your points you want to
transfer to the other participant.

You can transfer 0, 25, 50, 75, or 100 points.

Your profit is 100 points minus the amount you #fan to the other participant.
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Example: You decide to transfer 25 points to thepparticipant. Then, the other participant earns
25 points, and you earn 75 points (since 100-250ibts).

Please click on OK to start the task.

(Next screen)
How many points would you like to transfer to atjggpant in the department of Econonfits

0 points, 25 points, 50 points, 75 points, or 163

(Next screen)

ASSESSMENT — INSTRUCTIONS

Other participants made their decisions on howatdfer from their 100 point endowments. They
belong to the departments of Economics, Law, PdgdypHumanities, and Natural Sciences.
Please now assess the decisions of the otheripartis. For each question you will be asked to
assess how many of the 10 participants have tnaadfegespectively, 0, 25, 50, 75, and 100 points.
You provide an assessment for each of the 5 depattimThe department which will be relevant
for your payoff will be randomly chosen.

You will make 10 assessments.

First, you will assess how the participants behawvbdn they were matched with a participant
belonging to your department.

Second, you will assess how the participants behaseen they were matched with a participant
belonging to their own department.

Only the assessments of one randomly selectedtdegarwill be relevant for your payoff.

The figure above explains how you can earn money.

If you guess the exact correct value, you will bt points.

If your guess is within 1 unit of the correct valyeu will obtain 1 point. If your guess is more
than 1 unit above or below the correct value, ydunet obtain any points.

Thus, you can obtain at most 50+50 points.

Consider the following example: Suppose that thesdciumber of Economics students out of 10
that reported 4 correct answers is 3.

Then:

21 Dictators made the same decision about transfeetpients belonging to each of the five groups.
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If you report 3 participants, the exact correctealyou obtain 10 points.
If you report 2 participants, within 1 unit of therrect value, you obtain 1 point.
If you report 1 participant, more than 1 unit belth& correct value, you do not obtain any points.

Now, please click OK to start the assessment phase.

(Next screen)
Now you must assess participants’ decisions when Were matched with a participant in your

department, i.e., the department of Econorfics.

(Next screen)

How many of the 10 La# students transferred to a participant of your depent, i.e., of the
department of Economics, each of the following nandf points?

0 points, 25 points, 50 points, 75 points, and A@idts

(Next screen)
Now you must assess the decisions of the othecipamts toward participants belonging to their

own departments.

(Next screen)

How many of the 10 Law students transferred eaclhheffollowing number of points to a
participant in the La# department?

0 points, 25 points, 50 points, 75 points, and A@@ts

(Next screen)

Thank you.

This is the end of the experiment.

Now you can approach the experimenter.

Please take all of your belongings and your seatau.

22 A participant affiliated to another department @ranities, Law etc.) assessed dictators’ decisidmswvihey were
matched with a participant of his or her departnfelumanities, Law etc.).

23 Participants performed this assessment abouttdistirom the other departments.

24 participants performed this assessment aboutdlistirom the other departments.
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You will receive 5 euros and information about playment of the additional amount earned from

this experiment.
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