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1. Introduction

Other-regarding preferences are a fundamental siome in the human ability to cooperate
in large groups of genetic strangers (Bowles, 2@3yd and Richerson, 2005). This raises
the important question how other-regarding prefeesndevelop in human life, in particular
examining the age at which other-regarding behaséts in. Recent research has focused on
the development of the upside of other-regardiredgpences by showing that egalitarianism
(Fehr, Bernhard and Rockenbach, 2008) and effigienacerns (Almas et al., 2010) become
more prominent as children and teenagers get oldewever, theory suggests that other-
regarding behavior in groups may co-evolve withophralism, a potentially harmful
downside of other-regarding preferences (Choi awavliBs, 2007). The development of
parochialism — implying in-group favoritism and aroup hostility — has received little
attention so far (see Bernhard, Fischbacher and, R€06; Goette, Huffman and Meier,
2006, for studies with adults). The same holds farethe development of spitefulness, a
human trait that leads to punishment against caipergroup members. While spitefulness
seems to be a robust phenomenon of a non-negligilvierity of adult subjects (Falk, Fehr
and Fischbacher, 2005; Herrmann, Thoni and Gack@88), nothing is known so far about
the relative frequency of spiteful behavior in dhibod and adolescence and how it might
change with age.

In this paper, we study in a unified framework hbath benevolent and malevolent
other-regarding preferences develop in a sampld dfsubjects aged 8 to 17 years. We allow
each subject to make three simple allocation clsdicen which we can infer her preference
type as either egalitarian, altruistic, or spitetagjalitarian types prefer allocations that yield
equal payoffs for both parties over those with wakgayoffs. Altruistic types value the other
person’s payoff positively, and spiteful types @uinegative value on the other person’s
payoff. We also vary whether the recipient of tllecation is an in-group or an out-group
member, in order to study parochialism and howeitedops with age. We find a strong
decrease of spitefulness with increasing age. tagalnism becomes less frequent and
altruism much more prominent with age, implyingttilae choice of the pie-maximizing
allocation increases with age. Women are more &etiy classified as an egalitarian type
than men are, and less often as altruistic. Intiegdy, parochialism in the form of a worse
treatment of out-group members, compared to infgrmembers, emerges and first becomes
significant in the teenage years. Hence, whileusitn becomes more important in

adolescence, we observe more discrimination agautisjroup members at the same time.
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Studying the benevolent and malevolent aspectstloérgegarding preferences is
important because knowledge about other-regardingfences is key in designing
institutions and their associated incentives. Intipalar, egalitarianism (i.e., inequality
aversion) and reciprocity are likely to be impottam employer-employee relationships in
labor markets (Bewley, 1998). Negative other-regaygreferences — like spite — have been
found to be influential on behavior as well, fostance by inducing sabotage in tournaments
(Harbring and Irlenbusch, 2010). Beyond influencbehavior in small-scale groups, other-
regarding preferences may also shape a societgidelgi by affecting decisions on social
welfare, tax evasion (Fortin, Lacroix and VillevaQ07), or charity (Vesterlund, 2003).

While many studies have examined other-regardingfepences in adults (see
Camerer, 2003, for a survey), much less is yet knatbout how these preferences develop
with age, in particular before humans enter workifeg Studying the development of other-
regarding preferences is interesting for severdaas. First, from a theoretical perspective, it
can illuminate how models of economic behavior.(d=ghr and Schmidt, 1999; Bolton and
Ockenfels, 2000; Charness and Rabin, 2002) canuatdor the behavior of children and
teenagers. These models were developed on the dfasigperimental evidence from adult
subjects, but it is unclear whether adult behavsothe consequence of any directional
development in the prevalence of other-regardingfepences. The fact that economic
decision making “may well change over the long temith changes in age, education,
political and religious beliefs, and other charastes” (Bolton and Ockenfels, 2000, p. 171)
has been well acknowledged. In our paper, we hapeontribute to a more detailed
understanding of how age influences distributiopedferences. Second, from an applied
perspective, knowing more about the different typeesther-regarding preferences and their
intensity in childhood and adolescence can progittenchmark against which adult behavior
can be measured. A comparison of the intensityesfelolent other-regarding preferences
observed in adulthood compared to childhood andeadence is of great interest. If it is
stronger in adulthood, this would imply that soalion in the teenage years should be
considered as helpful for promoting efficient iateifons in the workplace; if it is weaker,
humans would seem to “lose” efficiency-promotinghetregarding preferences in the
transition from childhood to adult age. Finallyorn a policy perspective, if other-regarding
preferences were to be found to be susceptibleotwypinterventions in education — a
question that is still open to thorough investigat— knowing the distribution and the
developmental changes of other-regarding prefeeemtging childhood and adolescence

would be a prerequisite for any kind of interventio



The economic decision making of children and adaets has received increasing
attention in recent years. William Harbaugh andeK&trause pioneered the systematic
investigation of how children make economic decisiin a wide array of domains, such as
rationality in revealed preferences (Harbaugh, Keawand Berry, 2001), risk taking
(Harbaugh, Krause and Vesterlund, 2002), or trust &ustworthiness (Harbaugh et al.,
2003b). As far as other-regarding preferences ildrem and teenagers are concerned, the
overall evidence seems to suggest that humans leelzss selfish as they age (Murnighan
and Saxon, 1998; Harbaugh, Krause and Liday, 20B&agnson, Pascoe and Radmore,
2007; Sutter and Kocher, 2007; Gummerum et al.820010). These studies, however, have
concentrated on a binary classification of moreless selfish behavior, preventing the
classification of subjects into different types ather-regarding preferences and, hence,
leaving the investigation of how the distributidntygpes changes with age open.

Fehr et al. (2008) took a first step in classifymifferent types of children’s other-
regarding preferences by devising three simplecation tasks from which they can infer a
subject’s type as egalitarian, altruistic, or dpiteTheir experiment with 229 children aged 3
to 8 shows that egalitarianism (i.e., inequalitgr®ion) develops strongly between the ages of
3 and 8. While selfishness clearly dominates ine8rolds, many 7 to 8-year-olds prefer
egalitarian allocations. More precisely, about 60P6hildren aged 7 to 8 can be classified as
having egalitarian preferences, while the corredpanshare for 3 to 4-year-olds is only
20%. We use the experimental design of Fehr e{28l08) and extend their analysis to
adolescence in order to study how the transitiocadidthood shapes subjects’ other-regarding
preferences. This will allow us to bridge the gapween children (as in Fehr et al., 2008) and
adults.

The age span considered in our paper is similéindbinvestigated in a recent paper
by Almas et al. (2010) on the development of indiuacceptance. They ran experiments
with 486 subjects, aged 10 to 18, who had to madteilalitional choices in modified dictator
games where the pie to be distributed could depemdaddition to own productivity — on
luck and the efficiency of giving away money to teeipient. They found that older children
are more willing to accept inequalities when theelaare the consequence of individual
achievements; furthermore, they care more abodutieity than younger children do.
Overall, their findings imply that children’s fagas norms evolve from favoring equality in
their youngest cohort of 10-year-olds (similar tger-olds in Fehr et al., 2008) to favoring
equity in the older age groups. Compared to Alntéd.€2010), our design also allows us to
study the development of spitefulness and, in @algr, the influence of parochialism.
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Studying both spite and parochialism will shed tigh the malevolent side of other-regarding
preferences. This is also important from a thecagtpoint of view, since recent evolutionary
theories suggest that prosocial behavior (i.e. béevolent side) and parochialism (i.e., the
malevolent side of other-regarding preferences)vevintly (Choi and Bowles, 2007). An
examination of common developmental origins of le@evolent and malevolent aspects of
other-regarding preferences is therefore of graatest.

The rest of the paper is organized as follows. Weoduce the experimental design

and procedure in section 2. Section 3 presentsethdts, and section 4 concludes the paper.

2. Experimental design and procedure

2.1. Design

Participants in our study had to make decisionthiae simple allocation tasks that we will
refer to as games beldvEach participant was matched with one anonymortsgrafrom the
same age cohort, and had to choose between twratdins that assigned money between the
two players.

The prosocial game offered a choice between the allocation @ that is, 1 point for
the decision maker, 1 point for the recipient — #m&allocation (1,0). This game serves as a
measure of the most basic form of prosociality, elgnthe willingness to avoid advantageous
inequality for the benefit of the partner. Impottgnprosociality in this game has no costs for
the decision maker, enabling various different regtito drive the choice (1,1): an egalitarian
preference that avoids inequalities (Fehr and SdhmR99; Bolton and Ockenfels, 2000),
efficiency-seeking (Charness and Rabin, 2002),sarel¢o maximize the payoff of the worst-
off subject (maximin; Rawls, 1974), or even setknested behavior because a purely self-
interested individual would randomly choose betwgmntwo allocations as she receives one
point regardless of her decision.

In the envy game, the decision maker had to choose betweeoatihns (1,1) and
(1,2). As in the prosocial game, the decision makerincrease the partner’'s payoff at no cost
to herself, but now this choice results in disad&geous inequality. Looking at a subject’s

pattern of choices in both the prosocial and theyegames allows distinguishing inequality

! Of course, the allocation tasks are not interacgjames, but rather individual decision makinggsastowever,
for notational convenience, we prefer the term “gafor the three different tasks.
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aversion from a motive to be altruistic towards plagtner by increasing his payoff, or from a
motive of spite that minimizes the partner’'s pagoftf an individual wants to avoid
inequality, she chooses (1,1) in both games. Aruiatic individual who cares for the
partner's payoff, however, would choose (1,1) ia firosocial game and (1,2) in the envy
game. A spiteful individual, finally, would pick (@) in the prosocial game and (1,1) in the
envy game.

The sharing game let subjects choose between allocations &hd )2,0). Contrary to
the previous games, the egalitarian choice of (i, Xpstly for the decision maker and thus
indicates a strong form of inequality aversion. &lttat the prediction for a selfish decision
maker implies unambiguously the choice of (2,03his game, while picking the egalitarian
option clearly indicates prosocial behavior.

Considering a subject’'s pattern of choices acrdésthmee games allows the
classification of different types of other-regaglipreferences. In particular, we will classify
subjects into five behavioral typestrongly egalitarian subjects pick the egalitarian
allocation (1,1) in all three game®Veakly egalitariansubjects choose the egalitarian
allocation in all games except the sharing gamerevlegalitarian behavior is costBtrongly
altruistic subjects always select the allocation that mavemsithe partner's payofiVeakly
altruistic subjects opt for the allocation that maximizes pagtner's payoff in all games
except the sharing game. Finalbpiteful subjects always prefer the allocation that minasiz

the partner’s payoff. Table 1 summarizes the diassion of subjects.

Table 1 about here

In order to study the development of parochialigsra,implemented am-group and
an out-group condition across subjects. While the recipienthia in-group condition was
known to be from the same class (his or her identitnained secret, of course), the recipient
in the out-group condition attended another schbat, was in the same grade. This was
common knowledge to students (see the instructiotisee Appendix). The in-group condition
was implemented in two different ways. In tha-group all’ condition, all students from a
respective class participated once as sender themin-group member and once as recipient
of a transfer from another in-group member in thkpeeiment. In contrast, only half of the
students from a respective class participated enetkperiment as sender tha-group half

condition, while the remaining students acted agrents of the senders’ transfers and thus



did not make any decisions. We chose the in-grdugoadition as a method to collect more

data from our subject podl.

2.2. Subject pool and procedure

This experiment was part of a 2-year project rusamen schools in Tyrol, which is a federal
state in western Austria. The project was apprdwethe State Board of Education in Tyrol,
and the headmasters of participating schools gavaipsion to conduct several experiments
in intervals of two to three months. These expenitm&vere run in class during regular school
hours. We randomly selected several classes i8th&", 7", 9" and 11 grades at the
beginning of the project, and followed them for twchool years. Parents were informed
about the project, which was described as a stieptioject that studies decision making in
children and teenagers, but without revealing aetaits on any of the experiments. All
students except five received their parent’s pesimisto participate in the project. Besides
asking parents for consent, we also solicited esctient’s willingness to participate in the
experiments. No single student dissented. This evippbcedure constitutes a particularly
noteworthy feature of our experiment, as it ava@dyg kind of problems due to self-selection
into an experiment. Self-selection is absent insiudy, thus distinguishing it from previous
experiments with children and teenagers.

This experiment was run in June 2008. It was céyetkplained in class, and all
participants had to answer two control questionshieck their understanding before starting
the experiment (see Appendix). We proceed in oatyais with those 717 participants in the
role of a decision maker who answered both questicorrectly, and exclude 35 other
decision makers with incorrect answers from thiofaing analysis (see Table 2).

Table 2 about here

The points earned in the experiment were converied Euros for payment. The

exchange rate was made proportional to the avevag&ly pocket money within each grade

2 Separate’-tests for each age group and game reveal thaigndisant differences between the two in-group
conditions could be observed (see Table Al in thpehdix), allowing us to pool the data from botinditions.

% It is important to note that none of the resultesented below would change in substance (andfis@mie
levels) if the 35 excluded subjects were includethe analysis. It is also noteworthy that in addito the 752
decision makers, we had 443 subjects as passiveiamts of the decision makers’ choices. Recalt @9
subjects (out of the 752 decision makers) partteipan the in-group all condition where they werghbactive
decision makers and passive receivers.
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(see Table 3). This approach was taken to ensuat ttie marginal incentives were

comparable across grades.
Table 3 about here

Finally, we would like to mention that the use okeshot games under anonymity, as
in this study, is a key factor in distinguishingppocial behavior from purely selfish motives.
Selfish motives may also play a role in repeateeraction or face-to-face contacts, meaning
that subjects behave prosocially just to benefiubare interactions. This is ruled out in our

study.

3. Experimental results

Below we will first analyze behavior in single gasndollowed by the pattern of other-
regarding preferences that emerges when all theetsidns of a subject are considered.
Within each subsection, we proceed with an analyss addresses the influence of (i) age,

(ii) parochialism, and (iii) gender.

3.1. Behavior in single games

(i) Age. Figure 1 shows the relative frequency of choosivgegalitarian allocation (1,1) in
each game across our five different age cohorts.fiure pools data from the in-group and
out-group conditions as well as from girls and hogsorder to present the overall pattern of
results. Figure 1 reveals important and systemiagicavioral changes across age. In the
prosocial game, the relative frequency of choogihd) over (1,0) increases monotonically
with age. Almost 90% of 16- to 17-year-olds chotise egalitarian allocation, while only
54% of 8- to 9-year-olds do so. An inverse patteriound for the envy game. Here we note a
marked decline of the egalitarian choice from 8@¥&- to 9-year-olds to 40% for 16- to 17-
year-olds. Hence, the altruistic allocation of jli£ much more frequently chosen at older
ages, indicating that tolerance towards disadvauotag) inequality increases in older subjects
(which is similar to the main finding in Almas dt,2010). We do not find a monotonic age
effect in the sharing game. On average, only ard®4d of subjects in each age group choose

the (costly) egalitarian allocation (1,1) over (2 dence, when it costs money, the egalitarian
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choice is selected much less frequently than whennot costly. Table 4 presents the results
of probit regressions for the three games in whlod decision to choose the egalitarian
allocation (1,1) is the dependent variable. As padelent variables, we consider a dummy for
femaleandin-group as well as the ordinal variabégegroupfor our five age cohorts (with
agegroup= 0, 1, 2, 3, 4 for grades 3, 5, 7, 9, 11). Tiwilts in Table 4 reveal a significantly
positive age effect for the prosocial game andgatiee one for the envy game.

Figures 1 — 3 and Table 4 about here

(i) Parochialism Figure 2 illustrates the effects of parochialigfanel (a) shows that the
egalitarian allocation of (1,1) is chosen more @rextly in the in-group than in the out-group
from the age of 12 to 13 years onward in the prasagame. While Table 4 presents a
significant main effect oin-group, adding an interaction ternm-group*agegroupto the
specification in Table 4 reveals that the in-grediect is significant only from the age of 12
years on§ < 0.05). This additional specification is includiedTable A2 in the Appendik.
Panel (b) reveals that the decline in the relatigquency of choosing (1,1) is much steeper
for the in-group than the out-group condition ie #mvy game. This indicates that as subjects
get older, they are relatively more willing to apgtdisadvantageous inequality in the in-group
than in the out-group condition. The in-group effecwhile non-significant in the main
specification of Table 4 — is weakly significant tbe oldest two age groups of 14- to 15- and
16- to 17-year-oldsp(< 0.1; see Table A2 in the Appendix). In the sigugame in panel (c),
we note that sharing is, in general, more freqyeoiblserved in the in-group than in the out-
group condition. This difference is significant inahe age of 10 to 11 years onwargs<(
0.05; see Table A?).

(iif) Gender.Figure 3 presents the behavior of girls and baythé three games. While there
iIs no clear cut pattern of gender differences atafgregate level in the prosocial game in
panel (a), girls are always more likely to chodse ¢galitarian allocation (1,1) in the envy
game in panel (b). Table 4 illustrates that thedgereffect is significant, and an extended

model that includes an interaction termfefale*agegroupshows that the gender effect is

* We do not present the extended models with intieraderms in the main body of the text for reasofis
succinctness. It is noteworthy that the extendedeatsoshown in the appendix have a worse fit — alingrto

AIC (Akaike information criterion) and BIC (Bayesianformation criterion) — than the models showrTable

4,

®> Note that panel (c) of Figure 2 cannot perfectiywey this significant in-group effect in the shmarigame,
especially for 14- to 15-year-old teenagers, siheemultiple regression model can control more appately

for the variation in the data than the figure can.
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present and significant in each single age grqug Q.05; see Table A3 in the appendix).
Girls are also more likely to choose (1,1) in tharsng game in each age group, except in the
oldest one, as can be seen in panel (c) of FiguWe3note from Table A3 that the gender

difference is significant for the three youngest ggoups, i.e., up to the age of 12 to 13 years.

3.2. Distribution of other-regarding preference types —Behavior across
all three games

Recall from Table 1 the classification of otheramting preference types from a subject’s
pattern of choices across all three games. Whéehibee games allow for 8 different choice

patterns, it is reassuring to note that the fiyeesylisted in Table 1 cover the vast majority of
subjects. In the data presented in figures 4 teeyeen 91% and 100% of subjects belong to
one of these 5 types. Note also that strongly &geln and strongly altruistic types are rare,
meaning that three types (spiteful, weakly altrajsatnd weakly egalitarian) characterize the
large majority (of at least 76%) of subjects. Th&daquency of strong types (versus weak
types) leads us to pool strongly and weakly egaditatypes, or strongly and weakly altruistic

types, in the regressions reported in Table 5.

Figures 4 — 6 and Table 5 about here

(i) Age. Figure 4 shows that the relative frequency of ieeygn and spiteful types decreases
typically with age, while altruistic types becomenma frequent with age. The modal type is
the spiteful one for 8- to 9-year-olds, while ittiee weakly altruistic type for the 16- to 17-
year-olds. Table 5 presents probit regressionsefeh type, confirming a significantly
positive effect of age on altruism, and a signifitta negative effect on spitefulness and
egalitarianism§ < 0.01 in each case).

(i) Parochialism Comparing the upper and lower panels in Figunegals that spiteful
types are always more frequent in the out-grougitimm than in the in-group condition. An
extended probit regression (shown in Table A4 ia #ppendix) shows that parochialism
becomes significant from the age of 10 to 11 yearsards p < 0.051 for each age group in
this range). For altruistic types, we find sigrafit parochialism in 14- to 15- and 16- to 17-
year-olds pp < 0.055 for both age groups; see Table A4). Eayadib types are the only group
for which we do not observe any significant diffeze between the in-group and out-group

conditions.
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(i) Gender. Figure 6 shows marked gender differences. We motarger fraction of
egalitarian types and a smaller fraction of altraigypes in girls than in boys for each single
age group. These main effects of gender are dodeshen Table 5 and also in Table A5,
with the latter showing that these gender diffeesnio altruism and egalitarianism prevail in
all age groups except the 8- to 9-year olus (0.05). The only group that fails to show any
significant gender differences is that of spitefydes.

4. Conclusion

We studied how egalitarianism, altruism, spitefskeand parochialism change in late
childhood and adolescence. Using a sample of Aidests, and avoiding any kind of self-
selection into the experiment, we find significacttanges in the distribution of other-
regarding preferences from the age of 8 to 9 yeat# the age of 16 to 17 years. While
previous studies have found that egalitarianismeia®es sharply in 3- to 8-year-old children
(Fehr et al., 2008), this motive loses its domimairt adolescence when the altruistic type
becomes prevalent. This strong development of isitrun adolescence contributes to an
increase in overall efficiency, which is an impaoittarerequisite for smooth interactions later
on as adults in the workplace. The tendency toatieadvantageous inequality more often
later on in adolescence is a mirror finding andficoration of the recently published work of
Almas et al. (2010). The relatively strong declineegalitarian motives is an important
qualification of the earlier results by Fehr et @008) for 3- to 8-year-old children, where
egalitarianism is the overarching motive for 8-yells. Our study shows that egalitarianism
peaks around the age of 8-11 years. Inequalitysevein dictator games may thus be a more
influential motive relatively early on in life, i.ein late childhood, while altruistic motives
become more important in adolescence. In our desiyuism is associated with the motive
of maximizing the sum of payoffs, a concern tha theory of Charness and Rabin (2002)
stresses. Our evidence suggests that their thescgntes relatively more suitable as an
explanation for human behavior when subjects réfaein later teenage years.

We find that the frequency of spiteful behavior ®@ses strongly with age. The
incidence of spiteful behavior among the oldestlest®nts in our study is fairly similar to
that observed in adults (Falk et al.,, 2005; Hermmat al., 2008), indicating that the
significant changes in the prevalence of spite patadolescence and have been captured in

our study.
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With respect to gender differences, we found tldd gre significantly more likely to
have egalitarian preferences than boys. In thegaggp of 16- to 17-year-olds, roughly one-
third of women can be classified as egalitarianilevthis is true for less than 20% of men.
This gender difference with respect to egalitaganfits with the data of Almas et al. (2010)
for teenagers, but also with Gith, Schmidt ande8{#007) who have shown in a large-scale
newspaper experiment with several thousand aduticgeants that women care more for
egalitarian distributions of a pie than men. In experiment, it is important to note, however,
that the preference for egalitarian allocationsobees weaker in both men and women as they
get older. The share of altruistic types increasdls age, and it is always significantly higher
for men than women. No gender differences have bmamd with respect to the fraction of
spiteful types.

A particularly noteworthy finding of our study ikd fact that parochialism — i.e., the
differential treatment of in-group and out-groupmieers — emerges in adolescence. While
the age in which parochialism becomes significaaries slightly across single games (see
Table A2), the general pattern emerging from oyseexnent suggests that the distinction
between in-group and out-group members becomesvioeally relevant in the course of
socialization in adolescence. Concerning the difieitypes of other-regarding preferences,
we observe significant in-group favoritism of alstic types starting at the age of 14 years,
and spitefulness is significantly stronger towasdsgroup members from the age of 10 years
onwards (see Table A4). One explanation could fz the increasing exposure to and
membership in new social groups (e.g., in schdohs; or peer groups) makes the difference
between in-group and out-group members salienhé later teenage years, thus causing
different behaviors across in-groups and out-groups

Perhaps the most important finding in our studyoatfan evolutionary perspective —
is the joint development of altruism and parocbkiali The evolutionary model developed by
Choi and Bowles (2007) postulates that altruism aimls fellow group members and
parochialism in the form of hostile acts againsgtgnoup members may have evolved jointly
in the history of humankind. This evolutionary theds attractive for explaining why
altruistic behavior and spiteful behavior can cesexsimultaneously within the same
individual. The theory is generally hard to testhaield data from the historic development
of societies, however, because it is practicallgassible to quantify the level of generosity or
parochialism in ancient societies. Our experimamt ghed light on how the levels of altruistic

behavior and parochialism change in childhood aladescence. While our results should not
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be viewed as a literal test of the evolutionaryotlgeof parochial altruism, it is telling that
altruism and parochialism develop during the same period, namely adolescence.
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Tables and Figures

Table 1. Definition of other-regarding preference ypes

Type Prosocial game Envy game Sharing game
Strongly egalitarian (1/2) (2/1) (1/2)
Weakly egalitarian (/1) (/1) (2/0)
Strongly altruistic (1/1) (1/2) (1/1)
Weakly altruistic (1/2) (2/2) (2/0)
Spiteful (1/0) (/1) (2/0)
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Table 2. Sample size

Age group
8/9 years
10/11 years
12/13 years
14/15 years
16/17 years

Control question correct
71
207
172
135
132
717

Control questiwang
17
13

35

Total
88
220
175
137
132

752
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Table 3. Exchange rate and weekly average pocket mey

Age group Exchange rate of Increase* Weekly pocket money  Increase

1 point (average)
8/9 years 05€ 29€
10/11 years 0.75 € + 50% 4.7 € + 62%
12/13 years 1€ + 33% 6.5€ + 38%
14/15 years 2€ + 100% 134 € + 106%
16/17 years 3€ + 50% 23.7 € +77%

*

measures the relative increase in pocket moiyeage group in row over age group in row-1.
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Table 4. Probit regressions with egalitarian choicas dependent variable

Independent variables Prosocial game  Envy game irfghgame
female 0.027 0.173%** 0.053**

age group 0.073%** -0.117**  -0.007
in-group 0.096*** -0.055 0.071***
BIC® 812.7 920.8 449.6

# observations 717 717 717

The table shows marginal effects.
*xx (%%) [¥] denotes significance at the 1% (5%) (P6] level.
# ordinal variable for the five different age groysade 3 = 0, Grade 5 = 1, Grade 7 = 2, Grad®9Grade 11 = 4)

8 Bayesian information criterion
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Table 5. Probit regressions with other-regarding peference type as dependent variable

Independent variables  Egalitarian type Altruisyiod Spiteful type

female 0.173%** -0.152*** -0.023

age group -0.047*** 0.122*** -0.058***
in-group 0.048 0.046 -0.117%**
BIC® 916.8 906.0 762.5

# observations 717 717 717

The table shows marginal effects.
*xx (%%) [¥] denotes significance at the 1% (5%) (P6] level.

# ordinal variable for the five different age groysade 3 = 0, Grade 5 = 1, Grade 7 = 2, Grad®9Grade 11 = 4)

8 Bayesian information criterion
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Figure 1. The relative frequency of egalitarian chiwes across games and age groups
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Figure 2. The relative frequency of egalitarian chwes in in-group and out-group
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Figure 3. The relative frequency of egalitarian chires of men and women

egalitarian choice

egalitarian choice

egalitarian choice

0.20 0.40 0.60 0.80 1.00

0.00

0.20 0.40 0.60 0.80 1.00

0.00

0.20 0.40 0.60 0.80 1.00

0.00

(a) prosocial game: (1,1) vs (1,0)

0.87
0.84
] .86
0.78
0.4
) T T T T T
8/9 10/11 12/13 14/15 16/17

—8— male —&— female

(b) envy game: (1,1) vs (1,2)

T T T T T
8/9 10/11 12/13 14/15 16/17

’—l— male —— female‘

(c) sharing game: (1,1) vs (2,0)

0.10

0.11 0.10
0.04 0.05
T

.00 T T T
8/9 10/11 12/13 14/15 16/17

—8— male —&— female

23



Figure 4. Behavioral types across age groups
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Figure 5. Behavioral types and parochialism

100
|

80
!

percent

40
!

60
!

80 100
! !

60
!

percent

40

behavioral types - ingroup

12

26

21

i 3 2
8/9 10/11 12/13 14/15 16/17
I stongly egalitarian [ weakly egalitarian
I strongly altruistic weakly altruistic
spiteful

behavioral types - outgroup

29

_ 2 3 2
8/9 10/11 12/13 14/15 16/17
I stongly egalitarian [ weakly egalitarian
[N strongly altruistic weakly altruistic
spiteful

25



Figure 6. Behavioral types and gender
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Appendix

Tables

Table Al.y*tests for behavioral differences in “in-group all” and “in-group half”

Age group Prosocial game Envy game Sharing game
8/9 years p=0.157 p=0.979 p=0.791
10/11 years p=0.856 p=0.382 p=0.913
12/13 years p=0.678 p=0.083 p=0.923
14/15 years p=0.923 p=0.342 p=0.925
16/17 years p=0.902 p=0.532 p=0.536

The table shows that there is no significant déffere between thie-group halfand thein-group all
condition at the 5%-level in any of the comparisortse one weakly significant difference (in the gnv
game for 12- to 13-year-olds) is well within theniis of chance.



Table A2. Probit regressions with egalitarian choie as dependent variable — Interaction
of in-group condition and age group

Independent variables Prosocial game  Envy game irf§hgame
female 0.034 0.170*** 0.053**
agegroup 0.040** -0.094*** -0.010
in-groug’ -0.025 0.030 0.064
in-group*agegroup 0.063** -0.040 0.004

BIC® 813.6 925.7 456.2

# observations 717 717 717

A'Note that the in-group dummy measures parochidlisga to 9-year-olds. The significance of parodiial for the
remaining four age groups is tested with separal\ésts.

8 Bayesian information criterion

Wald-tests on the significance of parochialismaotesingle age group.

Prosocial game

Ho: Bingroup* Brgroupagegrou=0 p=0.348
Ho: Brgroup*2* Brgroupagegrou=0 p =0.008
Ho: Brgroupt3* Brgroupagegrou=0 p=0.008
Ho' Bigroup™4* Brgroupagegrou=0 p = 0.00%
Envy game

Ho: :Bingroup“‘ \ngroupagegrou=0 p=0.85%
Ho: Brgroup*2* Brgroupagegrou=0 p = 0.204
Ho: Bingroupt3* Bagroupagegrou=0 p = 0.062
Ho: Bigroupt4* Bogroupagegrou=0 p = 0.066

Sharing game

Ho: :Bingroup“‘ \ngroupagegrou=0 p=0.013
Ho: Bigroupt2* Bagroupagegrou=0 p = 0.00%
Ho: Brgroup*3* Brgroupagegrou=0 p =0.008
Ho: Brgroupt4* Brgroupagegrou=0 p = 0.048

B significance test of parochialism for 10/11 (12/[34/15] {16/17} year olds.
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Table A3. Probit regressions with egalitarian choie as dependent variable — Interaction

of gender and age group

Independent variables Prosocial game Envy game irf§hgame
female 0.049 0.153** 0.097**
agegroup 0.079*** -0.121%** 0.001
in-group 0.095*** -0.054 0.069***
female*agegroup -0.011 0.009 -0.023

BIC® 819.1 927.2 454.3

# observations 717 717 717

8 Bayesian information criterion

Wald-tests on the significance of parochialismaotesingle age group.

Prosocial game

Ho: Bremaict :Bfemamagegrouzo p=0.367
Ho' Biemaiet2* Bremateagegrou=0 p=0.446
Ho' Biemaiet3* Bremateagegrou=0 p=0.752
Ho: Bremaet4* :Bfemamagegrouzo p =0.965
Envy game

Ho: Bremaie Bremareagegrou=0 p=0.001
Ho' Biemaiet2* Bremateagegrou=0 p =0.000
Ho' Biemaiet3* Bremateagegrou=0 p=0.000
Ho' Biemaiet4* Bremateagegrou=0 p =0.007

Sharing game

Ho: Bremaie Bremareagegrou=0 p = 0.006
Ho: Bremaiet2* :Bfemamagegrouzo p=0.012
Ho: Bremaiet3* :Bfemamagegrouzo p=0.245
Ho: Bremaiet4* Bremateagegron=0 p =0.833
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Table A4. Probit regressions with other-regarding peference type as dependent
variable — Interaction of in-group condition and age group

Independent variables  Egalitarian type  Altruisyipd  Spiteful type

female 0.173*** -0.147*** -0.028
agegroup -0.045** 0.093*** -0.035**
in-group 0.054 -0.066 -0.030
in-group*agegroup -0.003 0.052* -0.045*
BIC® 923.4 909.7 765.9
# observations 717 717 717

8 Bayesian information criterion

Wald-tests on the significance of parochialismgmeference types in each single age group.
Egalitarian type

Ho: Brgroup* Brgroupagegrou=0 p=0.273
Ho: Bingroup*2* Bngroupagegrou=0 p = 0.187
Ho: Bingroupt3* Bagroupagegrou=0 p=0.334
Ho: Bigroupt4* Bngroupagegrou=0 p=0.538
Altruistic type

Ho: Bigroupt Brgroupagegrou=0 p=0.786
Ho' Bigroup2* Brgroupagegrou=0 p =0.326
Ho: Brgroup*3* Brgroupagegrou=0 p =0.055
Ho: Bigroupt4* Bngroupagegrou=0 p = 0.039

Spiteful type

Ho: Brgroupt Brgroupagegrou=0 p =0.051
Ho: Brgroup*2* Brgroupagegrou=0 p =0.000
Ho: Brgroup*3* Brgroupagegrou=0 p =0.000
Ho: Brgroupt4* Brgroupagegrou=0 p = 0.001
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Table A5. Probit regressions with other-regarding peference type as dependent
variable — Interaction of gender and age group

Independent variables  Egalitarian type  Altruisyioed  Spiteful type

female 0.141** -0.128* -0.059
agegroup -0.057** 0.128*** -0.068***
in-group 0.050 0.045 -0.115***
in-group*agegroup 0.017 -0.011 0.019
BIC® 923.0 912.4 768.6

# observations 717 717 717

8 Bayesian information criterion

Wald-tests on the significance of parochialismgmeference types in each single age group.

Egalitarian type

Ho: Bremaict :Bfemamagegrouzo p=0.001
Ho: Bremaict2* Bremateagegros=0 p = 0.000
Ho: Bremaict3* Bremateagegros=0 p = 0.000
Ho: Bremaet4* :Bfemamagegrouzo p =0.000
Altruistic type

Ho: Bremaie Bremareagegrou=0 p = 0.006
Ho: Bremaict2* Bremateagegros=0 p = 0.000
Ho: Bremaiet3* :Bfemamagegrouzo p=0.001
Ho: Bremaist4* Bremateagegros=0 p=0.013

Spiteful type

Ho: Bremaie Bremareagegrou=0 p=0.310
Ho: Bremaiet2* :Bfemamagegrouzo p=0.526
Ho: Bremaiet3* :Bfemamagegrouzo p=0.979
Ho: Bremaiet4* Bremateagegron=0 p=0.776
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Experimental material

Procedures:

The experiment was run in June 2008. Each sessisted approximately 50 minutes,
including the completion of a post-experimental sjiegnaire and the distribution of the
earned money. All subjects received their mongyiirate at the very end of the session.
Note that all sessions within a particular schootres run on the same day. In order to
guarantee anonymity, we used partition walls armtbdde any kind of conversation between
students. The experimenter memorized the instng@md presented them orally in class at
the beginning of each session. The instructor péymsiodically and let the subjects raise
their hands for questions which were then answeredtely. An English translation of oral
instructions and of the decision sheets is presebétow.

Experimental instructions

Welcome to our game. Before we start, we will expthe rules of our game to you. From
now on, please don't speak to your neighbors astdricarefully. You can earn money in this
game. We will give you the money in cash at the ehthe game. It is important that you
listen carefully now, to make sure that you underdtthe rules of our game. We will stop
frequently during our explanation and allow yowatk questions. Therefore, please raise your

hand and one of us will come to you to answer yuastion.

Everybody ok so farReave time for questions and answer them privately.

We will play a game in which you have to decide howdivide money between two
people. Each of you will get three different demmsisheets. We have brought an example
along. Let’s look at the example togetieut the slide on the overhead projector).

(From here on instructions between treatments -growip, ingroup all, and ingroup
half — differ. We first give the instructions féwetoutgroup and for the ingroup-all treatment,

secondly for the ingroup-half treatment.)

Outgroup/(Ingroup all) ®:

You will need to decide how to divide money betwgeunrself and a student from this
class(point at the picture on the overhead project@d you know the students in this class?
No? (Yes?) This photo shows people from anothessala the same grade as you (from your

® Instructions for the in-group all condition arederlined and in brackets. Instructions for the iotp half
condition follow below.

32



class). Each student from your class will be rangomatched with one student from this
other class that is in the same grade. (anothdestdrom your class).

Everybody ok so farReave time for questions and answer them privately.

There are two possible ways to allocate the motiey:option on the left-hand side
and the option on the right-hand side.

With option “left” you get one point and the stutlérom another class in the same
grade_(your class) with whom you are randomly medichets no points. One point equals 50
cents(€0.75, € 1, €2, €3, depending on the age grofidh option “right” you get two points

and the student from another class in the samesdsadir class) gets one point.

Everybody ok so farReave time for questions and answer them privately.

Depending on which option you want to choose, yloeck the box at the left- or the
right-hand side(Ask a student for his namd.¢t's assume that Markus would like to divide
the money according to option “right”. Which box wid he have to check? Right, the box at
the “right” side. How much would Markus earn andwvhouch would the student from
another class in the same grade (your class) whtbhnwMarkus is randomly matched earn in
this case? Right, Markus would get €1..50, € 2, €4, €6, depending on the age graunm)
the student from another class in the same graoig (§lass) 50 cent&€0.75, € 1, €2, €3,
depending on the age grougyVrite the exchange rate at the blackboard. 0 momt€0, 1
point = 50 cents, 2 points = €1.)

Everybody ok so farReave time for questions and answer them privately.

As we mentioned earlier, you will get three decisgheets. The three decision sheets
differ from each other in the amounts of money ttaat be divided. At the end of the game
you will get the money based on your decisionsalbdecision sheets. We will add up the
money from all three decision sheets. The studem fanother class in the same grade (your
class) with whom you share your money also receiiesmoney from all decision sheets.
How much money you and the student from anothesscia the same grade (your class)

receive depends on your decisions. (Furthermorne,witl receive the money which another
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student from your class decided to give to you. Houch you receive in this case depends on

the other student’s decisions.)

Ingroup half:

You will need to decide how to divide money betwgeunrself and a student from this
class(point at the picture on the overhead projectddo you know the people from this
class? Yes? This photo shows people from your claghis game we will randomly match
groups of two people. In each group we have onestpel” and one “person 2”. Person 1
gets to decide how to divide the money betweenopetsand person 2.

Could you please draw a card from this bag? Thank What's your name? Markus,
in this example you have drawn the role of persoiydu may therefore decide about the
division of the money in your group. You will netalshare the money with one person from
your class who has drawn the role of perso(A2k a student for her name.gt’'s assume
Julia has drawn that role. You, therefore, do rasehto make any decisions in this game.

Everybody ok so farReave time for questions and answer them privately.

There are two possible ways to allocate the motiey:option on the left-hand side
and the option on the right-hand side.

With option “left”, Markus as person 1 gets onemcand person 2 (Julia) gets no
points. One point equals 50 cer(€).75, € 1, €2, €3, depending on the age groW}h
option “right” Markus gets two points and Juliagene point.

Everybody ok so farReave time for questions and answer them privately.

Depending on which option Markus would want to cdeyche would check the box at
the left or the right-hand side. Let's assume tHarkus would like to divide the money
according to option “right”. Which box does he hawecheck? Right, the box at the “right”
side. How much would Markus earn and how much Jaolihis case? Right, Markus gets €1
(€1.50, € 2, €4, €6, depending on the age graunm) Julia gets 50 cent€0.75, € 1, €2, €3,
depending on the age grougyVrite the exchange rate at the blackboard. 0 momt€0, 1
point = 50 cents, 2 points = €1.)

Everybody ok so farReave time for questions and answer them privately.
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As already mentioned, you will get three decisibaets. However, only students who
have drawn the role of the person 1 receive thiesets. The three decision sheets differ from
each other in the amounts of money that can beleliviAt the end of the game, person 1 will
get the money based on his/her decisions for alistten sheets. We will add up the money
from all three decision sheets. Person 2 alsovesdhe money from all decision sheets. How

much money person 1 and person 2 receive depengsrson 1's decisions.
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Example (overhead projector)

Real photo

0 Points

for me

Real photo

1 Point

2 Points

for me

36



Decision sheet (for envy game)

Real photo

1 Point

e (

for me

[analogously for the other games]

Real photo

2 Points
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for me





