View metadata, citation and similar papers at core.ac.uk brought to you by I\K CORE

provided by Research Papers in Economics

IZA DP No. 6187

Costless Discrimination and Unequal Achievements
in a Labour Market Experiment

Antonio Filippin
Francesco Guala

December 2011

DISCUSSION PAPER SERIES



https://core.ac.uk/display/6633545?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Costless Discrimination and
Unequal Achievements
In a Labour Market Experiment

Antonio Filippin
University of Milan
and I1ZA

Francesco Guala
University of Milan

Discussion Paper No. 6187
December 2011

IZA

P.O. Box 7240
53072 Bonn
Germany

Phone: +49-228-3894-0
Fax: +49-228-3894-180
E-mail: iza@iza.org

Any opinions expressed here are those of the author(s) and not those of IZA. Research published in
this series may include views on policy, but the institute itself takes no institutional policy positions.

The Institute for the Study of Labor (IZA) in Bonn is a local and virtual international research center
and a place of communication between science, politics and business. IZA is an independent nonprofit
organization supported by Deutsche Post Foundation. The center is associated with the University of
Bonn and offers a stimulating research environment through its international network, workshops and
conferences, data service, project support, research visits and doctoral program. IZA engages in (i)
original and internationally competitive research in all fields of labor economics, (ii) development of
policy concepts, and (iii) dissemination of research results and concepts to the interested public.

IZA Discussion Papers often represent preliminary work and are circulated to encourage discussion.
Citation of such a paper should account for its provisional character. A revised version may be
available directly from the author.


mailto:iza@iza.org

IZA Discussion Paper No. 6187
December 2011

ABSTRACT

Costless Discrimination and Unequal Achievements
in a Labour Market Experiment

We investigate the emergence of discrimination in an experiment where individuals affiliated
to different groups compete for a monetary prize, submitting independent bids to an
auctioneer. The auctioneer receives perfect information about the bids (i.e. there is no
statistical discrimination), and she has no monetary incentive to favour the members of her
own group (the bidders are symmetric). We observe nonetheless some discrimination by
auctioneers, who tend to assign the prize more frequently to a member of their own group
when two or more players put forward the highest bid. Out-group bidders react to this bias
and reduce significantly their bids, causing an average decay of their earnings throughout the
game, with cumulative effects that generate strongly unequal outcomes. Because the initial
bias is costless, such mechanism can survive even in competitive market, providing a
rationale for a well-known puzzle in the literature, i.e. the long-run persistence of
discrimination.
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1. Introduction

Discrimination is a despicable phenomenon thatctdfen different forms various
aspects of social life. It may concern gender, raoeial class, geographic origins,
ethnicity, age, and several other social categofes this reason, discrimination has
been studied by different disciplines using diffarenethods, and different theories
have been proposed to explain its emergence aséiggrce through time. A prominent
explanation, popular among psychologists and bistsgis that discrimination reflects
a natural tendency of human beings to favour thenbegs of one’s group. This
tendency — and the related propensity to pendiisartembers of other groups — may
have been adaptive in our ancestral past, whenl gmalips competed for limited
resources, but is maladaptive in the context @fdand diverse societies such as those
we presently live in.

Explanations based on innate psychological profieasnay be translated in the
language of economics by introducing an exogenqusférence for discrimination”
that influences our decisions in some economicaligvant circumstance. One example
that has attracted the attention of economistdhés labour market, where minority
workers may be assigned more menial jobs and/oedavages even though they have
the same skills and productivity as other work@aditionally, however, economists
have found preference-based explanations unsdbsfadecause discriminatory tastes
impose costs on employers that in the long run Ishde eliminated by market
competition. For this reason economists have eggloalternative models where
discrimination emerges from the interaction of dgewho do not have strong
discriminatory tastes, but form discriminatory leéiabout workers.

To achieve this result, some theoretical modelse hiaroduced uncertainty
about the quality of individual workers, while othénave focused on cost asymmetries
that affect investment in human capital. Some es¢éhmodels have been tested in the
laboratory, where the worker-employer interactiakes the form of a tournament
awarding a known prize to the highest bidder iralipay auction. A common feature
of these experiments is that discrimination is el exogenously that is, by
manipulating the quality of bidders or introducimpise in the information that

auctioneers use to discriminate high- from low-guabidders. However, as we shall



see, the experiments have provided mixed resuttoaly limited support to the models
they were meant to test.

In this paper we follow a different route. We ddéserthe emergence of
discrimination in an experimental setting witlymmetric biddersand perfect
informationabout the quality of their bids. Following an ddighed tradition in social
psychology, we induce discriminatory behaviour isipg an arbitrarygroup identity
on bidders and auctioneers. The mechanism thatisssdiscrimination in this
environment is bidders’expectations which are constantly updated following
auctioneers’ decisions to award the prize in aeseof independent tournaments.
Expectations are mainly driven by a bias in aueenr’ decisions which ostlessand
thus cannot be exploited by competitors in a markeis mechanism is intriguing and
corrects some flaws of existing models and experimeon the emergence of
discrimination. It also bridges the gap between literature on discrimination in
economics, and research on social categorizatidrgeoup identity in psychology.

The paper is organized as follows: in section 2rewéew the existing literature
and lay out the problem to be investigated. Se@iaescribes the experimental set up
and provides a thorough analysis of the data. @edticoncludes summarizing the main
results and articulating their significance for #tedy of discrimination.

2. Social groups and discrimination

Categorization is a pervasive aspect of human ksdm@aaviour, which facilitates
information transmission and economizes on ourtéichcognitive abilities. However, it
is generally acknowledged that categorization miap &oster discrimination, if our
perceptions of the true characteristics of an iildial are distorted by stereotypes about
the group she belongs to (Campbell 1967, Tajfel21¥cGarty et al. 2002). This
phenomenon is amply documented in the case of tigmsuch as African-Americans
in the United States or Southerners in Italy, whwehbeen and still are burdened with
negative stereotypes like idleness, shirking, digisty, or lying. Another case in point
is gender discrimination, which prevents talentesin@n from gaining positions of
leadership in politics, business, and even theanalbecause of alleged differences in
cognitive skills, physical strength, or competitiess.
The possible causes of discrimination are mulbias] but for theoretical

purposes it may be useful to divide them in twoadr@ategories. On the one hand,



discrimination may reflect an underlyingreferenceto treat more favourably the
members of one’s own group than the members obapgwhich is perceived to differ
along some dimension. On the other hand, discritmnamay be a consequence of
people’sbeliefswhich associate (rightly or wrongly) a certain getharacteristics with
membership in a certain group. These two mechan(pneserence-based and belief-
based discrimination) are not mutually exclusiiesaurse, and may play different roles
in different contexts. In this paper we use thenorganize our survey of the literature

in separate sub-sections.

2.1. Preference-based explanations of discrimimatio

The simplest explanation of discrimination is thpople like it. Since the 1960s
psychologists have gathered abundant evidencehtiratin beings of all cultures and
faiths have a strong tendency to treat preferéptthe members of their own group
compared to the members of other groups. In a fanfield experiment with middle-
class teenagers, Muzafer Sherif showed that the oreation of group identities in the
context of a peaceful summer camp increased sigmitiy the level of competition and
aggressiveness (to the point that the experimahtd®e suspended — see Sherif et al.
1961). Henri Tajfel and his collaborators (e.g.f@lagt al. 1971, Tajfel 1982) pursued a
similar line of research using the so-called “mialrgroup paradigm”, an experimental
setting where subjects’ behaviour is manipulateshting artificial groups based on
arbitrary criteria and meaningless labels. Agairnturns out that individuals become
more cooperative, altruistic and caring towardsrttenbers of their own group than the
members of other groups. From an economic poime, it is noteworthy that group
members are willing to pay a cost to increase igteup differences in earnings or
achievements (they are inefficiently spiteful todsrout-group members, in other
words).

In-group favouritism is not entirely mysterious rffioan evolutionary point of
view (Richerson and Boyd 2001). In the ancestrat paoperation must have provided
homo sapiensvith a comparative advantage in fitness terms. ddsts of altruism and
cooperation were probably recouped in the courseepkated encounters with the
members of one’s own family or tribe, while compenh for territory and resources
made suspicion and hostility advantageous in timeso of inter-group behaviour (e.g.
Choi and Bowles 2007). The same logic however iesplihat the suppression of

discriminationwithin the group should be advantageous, for a larggpezative group



should be more efficient and hence out-compete lemgloups. In larger, diverse
societies like ours then there may be considerifildency losses caused by our innate
tendency to favour individuals that we perceivenagre similar in terms of race,
ethnicity, etc.

This “paradox of discrimination” (discrimination isis even though it is
inefficient) emerges in a similar guise in econorthieories that posit an exogenous
preference for discrimination. In a seminal seradspapers Gary Becker (1957)
proposed an explanation of discrimination in tHeolar market that is driven entirely by
the preferences of employers, customers or co-werk&hile the generality of this
model makes it applicable to a number of real-waddes (sex, religion, race, etc.) it
also raises the puzzle of the persistence of disgation in a competitive environment.
If discrimination is costly, it should be wiped ayy market competition in the long
run, in spite of abundant evidence to the contr8xy partly out of dissatisfaction with
preference-based models, economists started tesal@vithe 1970s models that can
explain the existence of discrimination equilibnacompetitive markets. These models
typically posit an invisible-hand mechanism thatemtes discrimination independently

of peoples’ tastes for discrimination, and areflyieeviewed in the next sectidn.

2.2. Belief-based explanations of discrimination
If not by their preferences, discriminatory behavionay be generated by employers’
beliefsin the inferior quality of workers belonging taartain group. For discrimination
to persist over time, however, it is necessary thath beliefs reflect a genuine
difference between workers’ productivity — or, tot it differently, that employers do
not have the opportunity to learn the true quabtydiscriminated workers. Since the
1950s social scientists have been aware that iappyhcircumstances discriminatory
beliefs may become aelf-fulfilling prophecy(Merton 1957), if workers have an
incentive to conform to employers’ expectationsisToutcome is not only unfair but
also socially inefficient, of course, because lowarels of effort or investment in
human capital by a sizeable minority cause losépsodluctivity at the aggregate level.
Arrow (1973) modelled discrimination as a self-filiig prophecy in a seminal
paper devoted to discrimination in the labour mark&rrow’s model assumed

! For more comprehensive surveys, see also Rodeger&006), and in particular the chapter on

experiments by Anderson et al. (2006).



incomplete information regarding the quality of wexrs, who must decide how much to
invest in training before they enter the job markatd condition their investment
decision on employers’ earlier behaviour. Arrowumsed that employers enter the
market with asymmetric prior beliefs concerning filistribution of human capital
across two classes (A and B) of workers. Givenstrae signal, therefore, an employer
will prefer to hire more skilled A-workers rathdran inferior B-workers. This will
provide an incentive for B-workers to invest lesstriaining, which will be taken by
employers as further confirmation of their infergprality. And so forth: the prior belief
has become self-fulfilling.

Arrow started the branch of so-called theoriesstétistical discrimination” (for
a thorough survey see Fang and Moro 2010). In tusbries, typically, ex-ante equal
groups achieve unequal outcomes ex-post. Althoughnot individually costly in the
sense of taste-based models, statistical discrinmdas been challenged for relying
on the assumption that employers cannot discovekess true skills by means of trial
work periods (see Aigner and Cain 1977, Cain 19B6a tournament for example the
period before the promotion decision can be comsdla trial period in which workers’
characteristics can be observed rather than infetd®wever, as shown by Filippin
(2009), minority workers who expect to be discriated against face a lower expected
return on their effort and may behave differentier in the trial work period. As a
result, even though in equilibrium there may befiprpportunities for firms that are
willing to pay B-workers more, no firm would be alib see them.

This explanatory advantage of Arrow’s model howegemes at a price. An
obvious question concerns the origins of the poigrefs that trigger the self-fulfilling
prophecy. In an early experiment, Davis (1987) ectjred that biased prior beliefs
may result from a simple statistical-cognitive ditbn: the sample of candidates from
the minority group, being smaller, is likely to ¢am fewer top-quality candidates. If
employers remember top quality candidates morealljivthey will form the impression
that on average the quality of minority workerdawer. Another possibility is that the
priors reflect previous experience. Fryer, Goenmee ldolt (2005) describe a classroom
experiment where employers observe a noisy invegtrsignal and discover the real
quality of workers only after they have made therng decision. For a few rounds,
employers sample from two groups of workers (Graed Purple) with asymmetric
quality. When the asymmetry is removed, employkirghg decisions are still based on

the (wrong) expectations that Green workers areb#tan Purple ones.



As it turns out, however, neither mechanism seemgepgul enough to generate
robust discrimination. In Davis’ (1987) experimetite sampling bias generates only
mild discrimination, unless it is implemented wélparticularly heavy hand. Similarly,
in Fryer et al. (2005) the self-fulfilling prophets/quite fragile: when the asymmetry is
removed, the Purple (previously disadvantaged)gutagee new opportunities and raise
their bids substantially, causing a surge in thering rate. Employers thus learn
quickly about the new (symmetric) distribution afadjty, and discrimination disappears.

A similar phenomenon has been observed by Filigpd08) in an experiment
with human bidders (workers) facing an artificiationeer (employer). The auctioneer
is programmed to hold discriminatory preferencesiregj one group of bidders during
the early rounds (“crazy” auctioneer condition)ddn become a “fair auctioneer” at a
later stage of the game. Contrary to the Fryer let(2005) setting, in Filippin’s
experiment the bidders are not informed of the gkahat occurs in the parameters of
the game — which intuitively should make the péesise of statistical discrimination
more likely. Nevertheless, in most sessions mipdnitders learn about the new (more
favourable) environment by occasionally submittinigh bids that turn out to be
successful. So discrimination seems to be lessamsin this laboratory environment
than one would expect from statistical discrimioattheory.

Another anomalous finding that may interfere withtistical discrimination is
the propensity of disadvantaged players to ovarbasymmetric tournaments, reported
by Bull, Schotter and Weigelt (1987). This behavimay be motivated by a desire to
compensate what subjects perceive as an “unfasad¥antage. However, it may
prevent statistical discrimination from occurringy effectively “levelling up” the
exogenous inequalities introduced by experimeriters.

So far, to conclude, there has been only limitedeeixnental research on the
emergence of discrimination in tournaments. Thate)g evidence is mixed, and does
not indicate strongly one mechanism that is resptesfor the emergence and
persistence of discrimination. Belief-based mecérasi such as Arrow-style statistical

discrimination are empirically fragile, while preémce-based explanations should be

2 It is also possible to level the field by poliayérvention, for example introducing affirmativetian or
equal opportunity programmes. The effects of suglltigs in experimental tournaments have been
studied by Schotter and Weigelt (1992).



vulnerable to competition in markets. Jointly, #he®nsiderations suggest that there
may be alternative ways to explain the emergendaesilience of discrimination.

In the rest of the paper we describe an experirti@itpoints in an interesting
new direction. The experiment lies at the crossrbativeen the literature on group
behaviour and the literature on tournaments. Aslassic group identity experiments,
subjects are divided in two arbitrary groups. Expental subjects then participate in a
series of tournaments with feedback at every rodrte tournaments are perfectly
symmetric — that is, we do not impose differentestynent costs on bidders. Whatever
discrimination will emerge then is certainly duethe well-documented effect of group
identity on players’ preferences. Bidders obseruetianeers’ decisions, and update
their discrimination beliefs. We should then expesxime equilibrium between
auctioneers’ preferences and bidders’ expectatiorsmerge with repetition, and the
nature of such equilibrium may provide valuableights in the mechanics of
discrimination. In the next section we describe thetting in more detail, describe the

results, and outline an explanation based on afayenodel of learning.

3. The experiment

In atournamenthe payoff of every agent depends on her relgarformance, i.e. how
well she has done compared to other participantsorAmon way to determine payoffs
in a tournament, for example, is to rank partictpdrased on performance and to assign
prizesin a descending order (the highest prize to tis performing agent, the second-
highest prize to the second agent, and so on).nBouents can be used to model a
number of familiar situations in real life, suchpditical elections, promotions within a
firm, or competition for a new job. In the lattesise, the prize is the job’s salary and
applicants compete submitting their CVs and perfognduring interviews. Their
chances of being hired, however, typically depemghi@vious investments in education,
training, etc. Because these investments are ex@ernbke costs may be represented as
bids that are deducted from the prize. In otherdspthe total payoff is given by the
prize minus the cost of the bid. It is generallguased that a higher bid buys a higher
chance to win the prize, because the employer ggrédehire more qualified applicants
with higher human capital. The employer then astam auctioneer who observes the
bids (investments) of the various applicants, cheas bid that maximizes her utility,

and assigns the prize to the respective bidder.otlner applicants, who do not receive



the prize, suffer a cost that is equal to the ihmest they have made: the tournament
takes the form of all-pay auction in which all béddgl pay their bids regardless of

whether they have won the prize or not.

3.1. Experimental setting

We implemented this setting experimentally lette@ch subject play a series of ten
tournaments with identical parameters, in group$iva players (four bidders and an
auctioneer). To eliminate the potentially confoumgdieffect of reputation, we used a
“stranger” design where every subject was randaatfibcated in a new group at every
round. The role of each subject (bidder or auceohwas randomly determined at the
start and remained the same throughout the expetime

At each round, each bidder received an endowme®® aents of a euro that she
could invest to win a prize of 400 cents awardedH®yauctioneer to a single bidder.
Bidders were perfectly symmetric — we did not imgpdsferent investment costs — and
their payoffs in each round were equal to theiroevident minus their bid plus the prize
(if they won). The endowment could not be accunadatver a series of rounds: after
each round, whatever fraction of the endowmentr@doeen spent was automatically
paid and a new endowment of 60 cents was providedtife next round. The
auctioneer’s payoff in contrast amounted to thenivig bid she had chosen, multiplied
by a factor of three (to increase the differendsvben bids, in case it was small).

The monetary payoffs were designed in such a wap aiminate any rational
incentive to underbid. Suppose in fact that thetianeer is unbiased (i.e. she chooses
one of the highest bids that have been submittddsamdifferent between equal bids).
If every bidder invests 60 cents (their whole end@nt), the expected monetary value
of her bid is

EV(bid60) = (0 x .75) + (400 x .25) = 100.

Since the expected monetary value of keeping hdowement is 60 cents, a rational
risk-neutral player should always bid her whole amchent, assuming that all the
opponents are doing the same. An unbiased auctiti@seno incentive to deviate from
a random decision and this strategy profile isafege part of an equilibrium. Assuming
a profit-maximizing (i.e. unbiased) auctioneer whndomizes to break the ties, such an
equilibrium is also unique, since bidders are abvayrictly better off if they bid 60

(either they outbid the opponents, or they mateir ghroposal).



This reasoning depends crucially on the assummti@uctioneer neutrality: the
probability of winning the prize clearly declindsthe auctioneer discriminates against
some bidders. To introduce this possibility we ablde preliminary phase to the
experiment in which an arbitrary “group identityas/primed using standard techniques
borrowed from the experimental literature in sopsychology.

Social psychologists have identified several facttinat contribute to the
creation of “group identity”, including physical gqimity, face-to-face contact,
perceptual similarity, interdependence, and comfats (Hogg and Abrams 2003). As
they entered the laboratory — and before they @patied in the tournament — twenty
subjects were randomly assigned to two groups (ddiiRed” or “Blue”) and asked to
wear a bracelet of the corresponding colour. Eadupm then performed a simple
cooperative task aimed at reinforcing their grodentity: the goal was to memorize at
least ten verses of a short poem in no more thannfiinutes, with another five minutes
to write them down. The two groups performed thekten separate areas of the
laboratory, under the supervision of an experimeasgsistant who did not interfere with
their work but simply watched the time and monitbtige results.

The task was designed to suggest a natural divigidabour among the group
members (each member could memorize one verse),t@ralmost guarantee the
success of every group. Successful completion exanded with a prize of 30 euro, to
be equally divided among the ten members of theumrbThese two factors
(interdependence and common fate) magnify the inidisced by coloured bracelets,
physical proximity, and face-to-face contact.

At the end of this preliminary phase all playersrevasked to sit at their
randomly assigned computer terminals, divided bgtitpans. An assistant read the
instructions aloud, while the subjects followed maper. Questions from the audience
were elicited, until all misunderstandings had beesolved. At this point the second
phase of the experiment (the tournaments) begame. fiflst screenshot provided
information concerning the role of each subjecthi@ experiment: sixteen participants
played as bidders (eight Blue, eight Red), and fdayed as auctioneers (two Blue, two
Red).

3 All fourteen groups who participated in the expent successfully completed the task, which they

seemed to enjoy.
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Two Blue and two Red bidders participated in eachrtament together with a
Red or Blue auctioneer, with reshuffling at evesynd. The colour of each bidder was
either the same or different from the auctioneedsour. Following an established
terminology in the experimental literature, we ¢atgroup members those bidders who
shared the same colour with the auctioneer,anegroupmembers those who did not.
The in-group/out-group allocation remained fixedotilghout the experiment. In other
words: even though the auctioneer could changeeay @ound, her colour remained the
same. Each bidder was either always in-group, waysd out-group. Auctioneers faced
two in-group bidders and two out-group biddersvarg round.

At all stages of the experiment the identity ofyglies was kept secret, while their
group affiliation was common knowledge. The divisio Red/Blue groups was meant
to elicit group identity and, possibly, group favitism in the tournaments. Of course
there was no a priori guarantee that group prinmogld have a significant effect on
subjects’ behaviour, but as we shall see the dedagly confirm this hypothesis. Our
design then differs from all previous experimentsere discrimination was induced
imposing different investment costs on bidders.cémtrast we manipulated directly
auctioneers’ attitude towards discrimination, aad svhether this manipulation had an
effect on their behaviour and the behaviour of brddTo make this setting particularly
inhospitable to discrimination we also eliminatdt smurces of uncertainty, such as
noisy signals or asymmetric knowledge of payoffs.our experiment all monetary
payoffs were common knowledge, and there couldrattatistical discrimination — i.e.
the investments (bids) were perfectly observed bgtianeers. Complete feedback
about submitted bids, as well as the choice ofatineioneer, was provided after every
round. So the only source of incomplete informatieas the possible discriminatory
bias of the auctioneers, about which bidders hddrta (and update) beliefs.

Notice that expectations of discrimination chanlge expected value of bids,
and may deter competition in the tournaments. Ssppar example that a fractiahof
auctioneers discriminates against out-group playdnte expected value of bidding the
full endowment, given that one is an out-group brdthen becomes

EV(bid60put) =d x 0 + (1 —d) [(O x .75) + (400 x .25)] = 100 — 1@D
Given thatEV(bid0) = 60, a risk-neutral out-group player should hmwmthing if she
believes that > 0.4. Assuming that the auctioneer actually disgrates against out-
groups, such a behaviour is also part of an egqiuihin. Notice that auctioneers can

discriminate against out-group bidders without dédanig any profits, because they can
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do it at no cost. The reason is that in-group hisléh@ve an incentive to compete among
themselves anyway, even if they think that out-grplayers have no chance of being
awarded the prize. In equilibrium in-group playsh®uld always bid 60, because lower
bids would grant the same-colour opponent a piaétapportunity to win by bidding
the maximum amount (assuming that the auctionges@bout monetary payoffs).

Consider, moreover, that bids in the interval [1-&8n never be rationalized for
either type of player. Assuming that bidders ared(they believe that their opponents
are) sufficiently sophisticated iterative reasonensd that the auctioneer cares about
monetary payoffs, the optimal bid is either zero @fr. Even relaxing the strong
assumption that players play the equilibrium sg@® via introspection, they should
learn that bids in the interval [1-59] cannot besguilibrium by means of trial and error
(evolutionary) learning. Therefore, we expect bidghe interval [1-59] to disappear
with the repetition of the game.

To sum up, our experimental setting is charactdrizg multiple equilibria that
depend on out-group bidders’ and auctioneers’ kbehav In principle, we could
observe:

1. symmetric bids and unbiased auctioneers;

2. asymmetric bids and discriminatory auctioneers.

In these two cases out-group beliefs would be colyeth at the beginning of the game,
and in equilibrium. However, there may also be-setifirming equilibria driven by
false prior beliefs, such as

3. asymmetric bids driven byrong prior expectations of discrimination (because

the auctioneers are unbiased).

Case 3 may trigger an Arrow-style self-fulfillingechanism, where incorrect priors
lead to underinvestment, and this in turn genenmatesjual outcomes. Case 2 is similar,
except that bidders’ prior beliefs are not wrongt baflect a genuine bias on

auctioneers’ part. Case 1 is in a sense the lagstesting for it would mean that we

have failed to implement discrimination in the ledttory.

Which one of these equilibria is instantiated mapehd of course on the
dynamic of the game. Because beliefs may evolvenguhe experimental game, we
shall focus both on bidders’ “naive” strategiethatbeginning of the game, and on their
behaviour at the end of the experiment, after thaye received feedback concerning

the decisions of auctioneers. To summarize, we abkklthe following questions:
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QUESTION 1: Do out-group players bid more/less thargroup players at the
beginning of the game?

QUESTION 2: Does the behaviour of in-group or ordegp players change
significantly during the experiment?

QUESTION 3: Do out-group players bid more/less tivagroup players at the end of

the game (in equilibrium)?

Another set of questions concerns the factors teermine behaviour in

equilibrium. In particular:

QUESTION 4: Are auctioneers biased in favour ofjioup members, and are they
willing to pay a cost to discriminate against outgp bidders?

QUESTION 5: Is the behaviour of bidders influenagnificantly by auctioneers’
decisions, or do prior beliefs largely determine thynamics of the game?

We try to answer these questions in the next sectsere we describe the

experimental data and provide a statistical ansigsthe main findings.

3.2. Experimental results

We report the data of seven sessions with 140 sisbja total which we ran at the
University of Parma, Italy, over two days in Apaihd May 2011. Group allocation was
designed in such a way as to obtain two independbservations per session, or
fourteen overall. Most subjects were in their lomenties, and studied business and
economics. Average earnings were approximately W®,efor about one hour of
experimentation. Auctioneers earned on average tharebidders (20 vs. 15 euro) but
the greatest achievers in absolute terms were # soi#set successful bidders, who
took home as much as 28 euro. The experiment wsigresl according to the usual
conventions of experimental economics.

We begin our analysis with a general survey of ianeers’ and bidders’
behaviour. Figure 1 includes the average biddinepss of in-group and out-group
bidders for each session of the experimeith)las well as aggregate data from all
sessions @). It is immediately apparent that in most sessiorgroup players tended
to bid more than out-group players (session 7 Waskception). It is also apparent that

this difference emerged early, but not immediatelthe experiment: in the first round
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there was a prevalence of out-group bids. Oncélkesttad, however, the in-group out-
group difference was fairly robust throughout themg: in equilibrium, in-group

players bade more.

[Figure Ja-h about here]

We test these propositions using data from allisessAt the beginning of the
game in-group players bade on average 33.1 certseiffirst round, compared with
41.0 cents offered by out-group players. Sinceethers been no strategic interaction
among players before the first bid, we regard aik t112 bids as independent

observations. The difference is statistically digant (P > |z| = .046).

RESULT 1:0ut-group players bid more than in-group playershe first round of the

game.

This asymmetry however was reversed already ins#wnd round, and the
opposite trend persisted until the end of the erpet. The average bid throughout the
ten periods was 43.1 cents for in-group players &h@ cents for out-group players, a

statistically significant difference at P > |z|085.

RESULT 2:In-group players bid more than out-group playenotighout the game.

These two results are interesting because theyestiggat the group identity
manipulation administered in the first phase of éperiment did not discourage out-
group bidders at the start. Strictly speakings iinmpossible to rule out the existence of
expectations of discrimination in round one. Oudtgy players’ rather bullish bidding
in fact may be interpreted as an attempt to congiens perceived disadvantage — a
phenomenon observed by Bull, Schotter and Weidgdd87) in a different context.
Behaviour in the first round however should be takeith a pinch of salt, for it
certainly reflects a certain amount of confusiord anistaken beliefs. One sign of
confusion are intermediate bids (bids between aab sixty cents), which should not
be observed if players are sufficiently sophisgédatiterative reasoners. Table 1
summarizes the percentage of maximum (60), minif@nand intermediate bids (0 >

bid > 60) submitted by in-group and out-group pfayacross the ten rounds of the
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experiment. We observe in both groups a declinetefmediate bids, from 60-70% in

period 1 to about 20% in period 10, which suggdsis a process of learning has taken
place during the course of the experiment. (Itaeworthy that the sharpest reduction
in intermediate bids occurred after the first périand that learning was probably over

by period six.)

[Table 1 about here]

In light of these data, and following a useful centton in experimental
economics, we consider behaviour at the end of#mee as most indicative of players’
preferences and beliefs in equilibrium. We takeadedm the last two rounds. Here the
average bids amount to 42.4 for in-group players a8.3 for out-group players, a

difference that is statistically significant at Rzb= .08.

RESULT 3:In-group players bid more than out-group playetste end of the game

(in equilibrium).

Table 1 shows that at the end of the game 64% -gfonp players bade the
maximum amount (60 cents), compared with only 46R@ut-group players. This
difference however was already manifest in periogkd, and persisted with minor
variations thereafter. So it is not surprising timagjroup players were on average more
successful than out-group players. At the end efekperiment, in-group bidders took
home on average 17.5 euro, compared with 12.7 earoed by out-group bidders.
Figure 2 summarizes the proportion of winning tbgisn- and out-group players during
the course of the experiment, aggregating acrdsseakions. Notice that in-group
players won the majority of tournaments in everynw except one (round nine).
Overall, they won the prize 64.3% of the time. Whas to be explained is whether the
behaviour of auctioneers was overall rationalhim $ense that they tended to maximize

their profits by choosing the highest bids, or westead driven by discriminatory tastes.

[Figure 2 about here]

In order to test this proposition we have to lookrencarefully at auctioneers’

decisions. Table 2 reports the decisions made bycmeers, given the distribution of
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high bids in the tournamenits here are eight logically possible cases, depenadinthe
number of high bids (one, two, three, or four), dimeir type (in- or out-group). In the
first two columns (“Highest bids made by”) we fitlie possible combinations of high
bids; the third and fourth columns (“Number of wems’) report the decisions of
auctioneers for each combination of high bids. &ample: the first line includes data
from all tournaments where two in-group playersmsitited the highest bids. This
happened 27 times in the experiment (last coluimd, in 23 cases (third column) the
auctioneer awarded the prize to an in-group pléyeother words, she maximized her
profits 85% of the time).

[Table 2 about here]

It is instructive to compare the top two lines witle bottom two lines of Table 2.
These include data about the tournaments in winiethigh bids were submitted either
all by in-group or all by out-group players. Notittet in-group bids were unmatched
by out-group bids 81 times, whereas the oppositatsbon occurred only 39 times. In
either circumstance, the auctioneer chose in tieewdwelming majority of cases to give
the prize to one of the high bids. Only nine tint$%.1%) a lower out-group bid was
preferred to a higher in-group bid; the oppositpdemed four times (10.2%). Notice
that while choosing a lower in-group bid may be sidared a case otostly
discrimination, choosing a lower out-group bid is case of feversé costly
discrimination. Given the low frequency and symiypetf these anomalous data,
however, they should be considered random varigtioran otherwise systematically
rational pattern of auctioneer behaviour.

Lines 3 to 6 in Table 2 (shaded) include data abmwihaments where high bids
were submitted by in-grougnd out-group players at the same time. We shall refer
these cases dg-breaks Tie-breaks are an important element of our expent, for
they provide auctioneers with an opportunity to aage incostlessdiscrimination In
tie-breaks auctioneers may send a discriminatagpasi while still maximizing their

profit. This is not an unrealistic event, given ttha many real circumstances an

* “High bid” from now on means the highest submittéd in a given round. Since the bidders are
symmetric (they have the same endowment), ther¢ Ineuat least one and there cannot be more than

four high bids per tournament.
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employer is likely to face several equally quatifigoplicants. Notice that in such a case
it would be inappropriate to speak of @meferencefor discrimination, because
auctioneers would not be willing to pay a monetemgt to engage in favouritism. To
distinguish, we shall speak of a discriminattgs in tie-breaks, and leave open the
question whether the bias is rooted in a cognttiemeristic (in-group bids might be more
salient, for example) or reflects an asymmetry ucti@neers’ motives (a desire to
benefit in-group players).

In tie-breaks there was an obvious asymmetry ircliméces of auctioneers, with
65% of the prizes going to in-group members. Thd hypothesis that such a
distribution of outcomes derives from a binomiatdbution that mimics an unbiased
auctioneer can safely be rejected (P > |z| <.00019.number of high bids submitted by
each type of player does not affect the resultisagmtly: when auctioneers were
choosing between aaqual numberof in-group and out-group high bids, in-group
players won the tournament 66% of the time. Whea ligh bids out of three were
submitted by in-group members, their probabilitywohning was 68%. When two out
of three high bids were submitted by out-group etayin-group players won 52% of

the tournaments

RESULT 4:Auctioneers favour in-group members when discritmmais costless (in

tie-breaks).

Given this result, it is natural to ask whetherltieak discrimination was the
main determinant of the decline of out-group cdmitions. Consider that in- and out-
group bids began to diverge already in round twad, \&@ere more or less stable by round
five. In the first round in-group bidders won almh@)% of the tournaments, even
though they submitted on averalpsver bids. Consider however that aggregate data
were not available to individual bidders during tgame. Each player could only
observe the distribution of bids and the outcomehef auctions in which she was
directly involved. The relevant question then isvhihis feedback was processed, and
how it influenced bidders’ strategies as they abtéld more evidence of discrimination.

At the beginning of the game bidders did not knohether auctioneers were
going to favour in-group members and discriminagaim@st out-group players. They
could make conjectures, of course, but given thé&gooup bidders did not bid less than

in-group players in the first round it is reasomatd assume that bidders entered the
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game with a prior probability estimate of 0.5, whis equivalent to assuming that there
was no initial expectation of discrimination, orripgps with a mild expectation of
discrimination against out-group players, which dwt deter their bids significantly.
Starting from the first round, bidders received nalg regarding auctioneers’
discriminatory tastes. Learning can be represelfedan updating process of each
individual’s (estimated) likelihood that the prieél be assigned to a bid submitted by a
member of her group, given the meaningful signhlt tshe received as the game
proceeded.

A signal ismeaningfulif it provides useful information regarding aucteans’
propensity to discriminate. If all high bids haveeb submitted by in-group bidders, for
example, and the auctioneer assigns the prizehighabid, the signal is not meaningful
according to our definition, since the choices dfiased and of an unbiased auctioneer
would coincide. If there is a tie, in contrast, ahe auctioneer chooses an in-group
bidder, the signal may be interpreted as evidefdgsorimination. Similarly, we define
the signal as meaningful if the auctioneer awdndsprize to a colour that did not make
the highest bid, i.e. in case of costly discrimimat In the next section we explain
bidders’ behaviour using a Bayesian updating mathat exploits the objective

informative content of each signal.

3.2.1 A Bayesian model of learning

We model the situation that bidders face as a samplroblem from an urn with an

unknown proportion of “in” and “out” balls, with péacing at every round. If the

fraction of “in” and “out” balls is not the samehet urn represents auctioneers’
stochastic propensity to discriminate. Bidders toy learn the true value of that
propensity observing a sequence of draws from thgauctioneers’ decisions). At each
round a bidder observes one ball (decision) anctgsdher probability estimate of the
infout ratio of balls in the urn.

Bidders’ beliefs about the composition of the urancconveniently be
represented using a Beta distribution, the shapevtoth is characterized by two
parametersq(, ) that in our case represent the number of pos#the negative signals
received by a player in during the game. At theili@gg of the game, when no signal
has been observed yet, we can interpret the pagesnef the Beta distribution as
already incorporating a number of hypothetical aslgnequal toa-1 and (-1,

respectively. For instance, prior expectations ftiake the form of aBetgl,1) are
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equivalent to assuming an entirely open-minded driddsho assigns a uniform
probability over the whole [0, 1] spectrum, asafmypothetical signal has been already
incorporated. The uniform distribution is in fackpecial case of the Beta distribution,
when both parameters are equal to one (see Figire 3

There are of course other possibilities, but ag las the symmetry is preserved
(a =B) higher values correspond to steeper bell-shaptdhiitions with a mean of 0.5,
l.e. they correspond to the beliefs of a bidder wexpects to meet an unbiased
auctioneer. For instance,Betg2,2) is represented in Figure 3b. It correspomdthé
beliefs of a bidder who expects to face a fair ianeter, as if she had already observed
one positive and one negative signals. Intuitivéhg higher the prior value of the two
parameters, the stronger her initial confidence sha is facing a fair auctioneer, and
the slower the convergence of her beliefs towah@sttue composition of the urn, as
new evidence accumulates. The convergence propatiboth theBetg1,1) and the

Betg2,2) are depicted in Figure 3c, assuming a seguehconsistent positive signals.

[Figure 3 about here]

The values ofi and3 do not need to coincide. Different values represiea
beliefs of a bidder who expects to face a biaseti@uweer. The highds is relative toa,
the more skewed to the right the distribution ] #he higher the expectation of being
discriminated against. We initially assume thathbiotgroup and out-group bidders are
characterized by 8etg1, 1), i.e. that both populations are characteribg prior
expectations of facing an unbiased auctioneer. aksumption is consistent with the
data of the first period, but robustness checks lvgl performed to take into account
alternative specifications.

In subsequent rounds, beliefs are updated in a ddmyemanner, given the
signals that are actually observed. The charattsi®f a Beta combined with a
binomial distribution imply that posterior beliedse also distributed as a Beta with the
parametera () increasing one unit at a time as each positivgdinee) signal is
observed. As explained earlier, we assume thaipldating process is triggered only by
meaningful signals, i.e. either by choices thatlyngostly discrimination or by tie-
break decisions.
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The next step is to estimate theaction functionof each type of player (in-
group and out-group), defined as the relation betwibe likelihood that one’s colour is
going to win and the submitted bid. The goal ist¢oount for players’ behaviour given
their expectations throughout the whole game, bpeeially in the early rounds of the
experiment where the most drastic adjustment inldyigl behaviour takes place. We

estimate the reaction function using the followargpirical specification:
Bit= o+ iLict JoL %+ pali*OUT+ L% *OUT + &

whereB;; is the bid submitted by playeat timet, L is the likelihood that the prize will
be assigned to a bidder of one’s own type, andyshare parameters. The dummy
variable OUT is introduced to account for the ploiisy that the reaction functions of
in- and out-group players differ, or in other wortiat bidders from different groups
react differently to the same signals. This is Beagy to account for the possible effect
of the group identity manipulation we introduced phase one of the experiment.
Moreover, the model accounts for possible non-litiea. Given the nature of dynamic
panel of the data, in which the bid in every peregpends on the whole history of what
happened before, an OLS estimate would return ¢hiasel inconsistent estimates.
Hence, we estimate it using GMM-type instruments tfee difference equation and
computing the standard errors with the Arellano-@8oobust VCE estimators.

[Table 3 about here]

Results are presented in the first column of T8ued show that the hypothesis
of different reaction functions isot supported by the data. In fact, the interactiomse
are not significant. This suggests that the uneqdiievements observed in our
experiment are driven by auctioneers’ decisiontherathan by prior expectations of
discrimination, or by a difference in the reactimmctions of in-group and out-group

players.
[Figure 4 about here]
The shape of the reaction function implied by tlstineated coefficients is

represented in Figure 4. The vertical line marles 56% likelihood (the belief that the

auctioneer is unbiased). A second interesting featfithe estimated reaction function
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is that both in-group and out-group players reaasgmmetrically to positive and
negative information: if they believed that the ameer was discriminating against
them, they reduced their bids more than they wetkng to increase them if they
believed that she was biased in their favour.

From a theoretical point of view, the bid of a risutral bidder who expects the
opponents to bid the whole endowment jumps fronto60 around a probability equal
to .40, as we have seen. However, no such diseotytioan be detected in our data. If
we estimate a specification including a cubic tetonallow the model to fit a possible
inflection point around the .40 likelihood, all d¢beients lose significance. As a
robustness check, we also test models with diffepeior beliefs. Our results do not
change qualitatively if we assume that out-grougdérs have mild prior expectations
of being discriminated against (about 1/3 probghilsummarized by a Beta(1,2)),
while in-group players believe that the auctionsarnbiased. Coefficients are reported
in the second column of Table 3. More generallg, shecification and the results are
robust to small perturbations of prior beliefs tgatin the right direction (i.e. in-group
players are more likely to win), provided the psiare flexible enough to quickly adapt
to the evidence that accumulates in each peYiad. alternative specification with
stickier prior beliefs, for instance as reflectgdeébBeta(2,2), would be unable to fit the

data.

RESULT 5:Assuming Bayesian updating of flexible priors, @#lyers (in-groupand
out-group) react in the same way to signals, b suore sensitive to negative than to

positive signals.

This suggests that the group identity manipulat@hnot have an effect on the
way in which bidders “read” or reacted to the slgngent by auctioneers. The main
difference — which explains the decay of their bids that out-group players received a
greater amount of negative signals early in theegamompared to their in-group fellows.
This created negative expectations of discrimimatishich led to a reduction in out-

group bids. In equilibrium, auctioneers engageaastless discrimination, out-group

®> Of course, this does not hold if beliefs are wjdmistaken. For instance, assuming prior belieds th
out-group players are more likely to win would ldadignificantly different reaction functions asso

groups.
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players bade less, and as a consequanbivedless in spite of perfectly symmetric
costs and the absence of statistical discrimination

4. Conclusion

Discrimination is a familiar and yet elusive phersmn. Models that postulate
preferences for discrimination are vulnerable tsiraple objection: such preferences
create arbitrage opportunities that should be étgquidy non-discriminating firms in a
competitive market. Models that postulate incornqecor beliefs face the problem of
justifying the origins of these beliefs, and musplain why workers cannot send
signals that correct employers’ prior estimateschSsignaling has been observed in
laboratory experiments, where statistical discration has turned out to be fragile to
repetition.

In this paper we have reported data from an expariwith artificially created
group identities, where discrimination emerged klyiand persisted through time. The
basic setting is a tournament (all-pay auction) ieheur bidders submit offers to an
auctioneer, who has an incentive to assign a mpnptae to the highest bid. Bidders
are completely symmetric, and in equilibrium showlgbmit identical bids if the
auctioneer is unbiased. Using a classic device fsogial psychology, we induced a
slight bias in auctioneers’ decisions. This bianéd out to be strong enough to deter
high bids from out-group players, but not enoughcteate a costly preference for
discrimination. The discrimination pattern that wéserved, therefore, cannot be
eliminated by market competition in the long run.

Further analysis reveals that discrimination is mtyaidriven by auctioneers’
behaviour. There is no evidence that out-groupesiibjhad pessimistic expectations of
discrimination at the beginning of the experimewevertheless, large and significant
differences between the bids (and outcomes) otwimegroups emerged quickly with
repetition. This is the effect of two mechanismae: tbe one hand, bidders received
signals that indicated a mild discriminatory biasauctioneers’ decisions, and updated
their expectations accordingly. On the other, bigdd#rongly reacted to negative signals,
and drastically revised their bids downwards. Disgration, thus, was sustained by
players’ different reactions to positive/negativgnals, combined with the fact that out-
group players received more negative signals, rdtte by an anomalous reaction of

the out-group bidders.
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FIGURE 3a, b, c
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vertical axis. Dashed line for values of probabilg never observed in the sample.
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IN OouT
Round 0 0<bid<60 60 0 0<bid<60 60
1 0.05 0.70 0.25 0.02 0.59 0.39
2 0.09 0.46 0.45 0.16 0.44 0.41
3 0.10 0.30 0.60 0.20 0.34 0.46
4 0.12 0.33 0.55 0.20 0.42 0.38
5 0.14 0.27 0.59 0.32 0.34 0.34
6 0.11 0.14 0.75 0.34 0.20 0.46
7 0.18 0.18 0.64 0.28 0.27 0.4%
8 0.14 0.15 0.71 0.32 0.22 0.46
9 0.25 0.18 0.57 0.34 0.18 0.48
10 0.13 0.23 0.64 0.36 0.18 0.46
Table 1: Polarization of bids in the course of thexperiment
Highest bids made by Number of winners
IN ouT IN ouT Total
2 0 23 4 27
1 0 49* 5* 54
2 1 35 16* 51
2 2 15 4 19
1 1 41* 24* 65
1 2 13* 12 25
0 1 2* 27* 29
0 2 2 8 10
64.3% 35.7% 280

Table 2: Highest bids and auctioneers’ decisionsgp type of player.

Dependent variable: Bidf) (1) unbiased prior  (2) biased prior

Bid{-1) .0175 (0.3) .0288 (0.5)
Likelihood 8728 (2.5)** .8160 (2.3) **
Likelihood"2 -.0062 (1.9)* -.0058 (1.8) *
Likelihood*out -.3367 (1.5) -.3219 (1.1)
Likelihood"2*out .0037 (1.0) .0049 (0.9)
Fixed effects yes yes

N 896 896

order 1: 0.0000*** order 1: 0.0000***
order 2: 0.6795 order 2: 0.6091

Notes: Absolute value t in parenthesis. * significh0%; ** significant 5%

Test Hy=zero autocorrelation (Prob >|z|)

Table 3: Players’ reaction function.
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Appendix: Experimental instructions

You are about to take part in an experiment furtmiedeveral foundations for research purposes.
During the experiment you will have the opporturidymake choices that will affect your earnings.
The exact amount of your earnings will depend aur ysehavior and on the behaviour of other
participants. All the money you earn will be paitem the experiment is finished. The experiment
is divided in two stages. At the beginning of eatdge you will receive instructions that will
explain the task to be performed.

STAGE 1

In the first stage you will have to perform a cotlee task. At the beginning of the experiment each
subject has been assigned a colored bracelet.@silyéh the red bracelet belong to the Red group,
while those with blue bracelet belong to the Bluaug.

In the first stage of the experiment each group hél’e the opportunity to earn 30 euro by solving
a simple problem. If the group is successful theam earned will be distributed among all group
members equally, otherwise nobody will gain anyghin

To earn the prize, the group must be able to mermaat least 10 verses of a poem and to write
them correctly on a sheet of paper that will bevjgled by the experimenters. You can keep the text
of the poem for five minutes, during which you wily to memorize a sufficient number of verses.
At the end of this period, the assistant will callthe text of the poem, and will give you a blank
sheet of paper and a pen that you can keep fohanfite minutes, during which you will write the
memorized verses. At the end of this period thestsd will collect the paper and check the
correspondence with the text of the poem.

Note that:

* You can report on paper more than ten lines @aimize the probability of success).

» Only verses that are reported correctly will cofior example verses with a wrong word are not
valid, while minor misspelling do not count).

* If less than ten verses are correct the gaih@fQroup is zero.

« lif the correct verses are eleven or more, the gathe group is still 30 euro.

The amount earned by the group will be divided agralhmembers in equal shares and paid at the
end of the experiment, along with the money eainéle other phases of the experiment.

Are there any questions?
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STAGE 2

From this moment the second stage of the experibvagihs. The instructions we have distributed
are only for your personal use. Unlike in the fgtdge, it is forbidden to communicate with other
participants. If you have any doubts or questipiease ask the assistants. If you do not stickito t
rule, we will have to exclude you from the expennhand from additional money rewards.

During the second stage of the experiment youhaille the opportunity to make choices that will
affect your earnings. The exact amount of youriegswill depend on your decisions and the
decisions of other participants. The choices madeach subject, however, will be completely
anonymous. The anonymity will be maintained bothrdpand after the experiment: all the money
you earn will be paid privately at the end of tkperiment.

Description of the task

We introduce now the situation you will face asthtage. Twenty subjects will participate in each
experimental session. During the experiment eabjesuwill play with other subjects randomly
selected among the participants, and identifiegt bgila role (auctioneer or competitor) and a color
(Red or Blue, depending on the bracelet that yoariwhat represents the group affiliation of each
experimental subject.

Each subject will participate in a series of tealse bid auctions. Four competitors (two Red and
two Blue) and an auctioneer (Red or Blue) partigpa every auction. In each of the ten rounds the
players will be grouped randomly, so each time wdlplay with potentially different opponents.
The latter will be identified only by their role @their color, while their personal identity will

remain strictly confidential. The role of each mayand her colour will remain fixed throughout this
stage of the experiment.

At the beginning of each auction each competitdirtveive a budget of 60 cents to invest to win a

prize worth 400 cents. The auctioneer will decmadsign the prize to one of the bidders.

In order to win the prize, each of the four biddesy offer a sum of money that does not exceed

her budget (up to 60 cents). Bids will be madeypyng a number from 0 to 60 in a screen like the
one found on the next page.

Bids will be made “in a sealed envelope”, i.e. diameously, without communicating with other
players, and without the ability to operate subsetjgorrections. Bids will not be reimburséide
amount of money offered will be subtracted from blielget of any bidder regardless of whether
she has won the auction or not. In other words:

» Gain of the winner = 60 — bid + 400
» Gain of the other bidders = 60 — offer + 0
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! ’ La tua offerta {da 1 a 30 centesimi): lIl

Tempo a disposizione per scegliere [secl: 9

The auctioneer may award the prize to any biddachibidder will be identified on her screen only
by a number and by the colour of her group (RetliéB (Note: Because the identity of competitors
changes at every round, the subject identifiedlagelP 1 in the first round will very likely not be

the same person identified by the number 1 in theraounds.)

The auctioneer will make his choice by typing tigdier's number in a screen like this:

Le offerte pervenute sono

€y

e o

Offerta giocatore 1: 3 Offerta giocatore 3: i
Offerta giocatore 4: 4 Offerta giocatore 2: 1
(& (S

58 | %

Decidi di assegnare il premio al giocatore: |

Tempo a disposizione per &
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The auctioneer will earn a sum of money equal éoatfier of the bidder who was awarded the prize
(i.e. the winning bid) multiplied by three. In oth&ords:

*» Gain of the auctioneer = (winning bid x 3)

As mentioned, each subject will participate in $ebsequent auctions. At each round players will
be grouped randomly, so that every subject migiy plith potentially different opponents in
different rounds. At the end of each auction thewoof the winner will be communicated. Each
participant will also be notified the amount of negrearned in that auction.

At the end of the experiment we will ask you tbdilshort questionnaire. Then the experimenters
will pay privately the money that you have earnadrdy the experiment. You will be asked to sign
a receipt, and then to leave the room quietly. Vdald/be grateful if you will not discuss the
experiment with other students after leaving ti®tatory.
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