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The Lifecycle of Affirmative Action Policies and Its
Effect on Effort and Sabotage Behavior

Abstract

A main goal of affirmative action (AA) policies is to enable disadvantaged groups to compete
with their privileged counterparts. Existing theoretical and empirical research documents that
incorporating AA can result in both more egalitarian outcomes and higher exerted efforts.
However, the direct behavioral effects of the introduction and removal of such policies are still
under-researched. It is also unclear how specific AA policy instruments, for instance, head-start
for a disadvantaged group or handicap for the privileged group, affect behavior. We examine these
questions in a laboratory experiment in which individuals participate in a real-effort tournament
and can sabotage each other. We find that AA does not necessarily result in higher effort. High
performers that already experienced an existing AA-free tournament reduce their effort levels
after the introduction of the AA policy. Additionally, we observe less sabotage under AA when
the tournament started directly with the AA regime. The removal of AA policies, however,
significantly intensifies sabotage. Finally, there are no overall systematic differences between
handicap and head-start in terms of effort provision or sabotaging behavior.

JEL-Codes: C720, C910, D630, D720.
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1. Introduction

Tournaments and contests are used widely in varawganizational, political, and social
domains. People participate in several contests asciring decisions, promotions, college
admissions, grant applications, sport tournamamis procurement auctions (Balafoutas et al.,
2019; Konrad, 2009). In these situations, the wigireé a contest are selected based on their
relative performance, which is determined by a comatiion of costly efforts exerted by the
contestants, their ability levels and, potentiallyluck or random component. The standard
theoretical predictions suggest that relative relwauch as in tournaments often offer high-
powered incentives and lead to high overall effevels being provided. In line with these
predictions, the designers of such (promotionabrtsp or funding) tournaments are often

interested in achieving higher overall effort pon.

In many tournaments, however, the contestants gxwgry different ability levels. This
implies that one (or a group) of the contestants d@riori higher chances of receiving the
tournament prize than others (in the following atsomed ‘favorites’ and ‘underdogs’).
Examples include higher ranked players in sportpetitions, researchers with better records
of publications in grant applications, privilegeddents in college applications, more qualified
job seekers in the job market, etc. (Fu, 2006; keaB012). Such heterogeneous competitions
fail to provide an even-level playing field for tHeft-behind groups and may result in
undesirable outcomes, such as low effort, reduoatkest participation, exacerbating income
inequality, and lack of diversity, to name a fewh@@dhury et al., 2023). A designer that is
either concerned about maximizing effort or aimiagdiversity in the tournaments (e.g., in
sports or in the workplace) often employs variostruments to level the playing field, known
as ‘competitive balance’ (Fort and Maxcy, 20033ports. When introduced due to observable
characteristics that cannot be changed by the ishai such as gender, racial, ethnical, or
socio-economic background, such policies are refeto asaffirmative action(Holzer and
Neumark, 2000).

There are a variety of affirmative action (AA) ingshents in practice. The three most common
instruments are (i) handicap, in which favorites @weakened a priori; (i) head-start, in which
underdogs are strengthened a priori; and (iii) guotwhich some winning prizes are reserved

for the underdogs.



Politically, the idea of AA has always been conamial. Advocates of AA claim that it, among
others, reverses historical injustice, counterbadarihe difference in abilities, helps to achieve
a more egalitarian outcome, as well as inducesehigiffort levels (Schotter and Weigelt,
1992). Reflecting this, US President Lyndon B. Jamfamously argued in 1965 thatdu do
not take a person who for years has been hobblethaiyns and liberate him, bring him up to
the starting point of a race and then say you’'eefto compete with all the oth&r®pposition

to AA raises the issue that it is a type of (reegrdiscrimination for those that are not
supported, it might lead to inefficiencies, andah reduce total effort provided.

Furthermore, in many tournaments in which relagiggformance determines the final outcome
players cannot only exert effort to improve theiwnoperformance, but they can also exert
effort to reduce the performance of the rivals (kah 2000; Chowdhury and Gdurtler, 2015).
Such acts o$abotagenclude spreading rumors, withholding informatidamaging outputs,
etc. Sabotage is undesirable for most contest esigbut it is especially harmful in the
settings of workplace and organizations. Any cortigetbalance policy that can affect effort
provision can potentially also affect sabotage b&ina Hence, when it is possible for
contestants to sabotage their competitors, thesgfbsct of AA as a combination of productive

effort and destructive effort becomes relevant.

FIGURE 1. THE LIFECYCLE OF AN AFFIRMATIVE ACTION PoLicy

Affirmative actionintroduce Affirmative action remove
No affirmative Affirmative action regime No affirmative
action regime <« > action regime
A B C D

Notably, a possible ‘lifecycle’ of AA, with AA paties being introduced or removed along the
way, may induce additional behavioral responseshige not been studied well in controlled
experiments so far (see Chowdhury et al., 2023)ogsible lifecycle starts with a tournament
without an AA policy in place. Then, the designeigim introduce an AA policy, and the

contestants could change their behavior to adugt tAfter some time, the designer might
want to remove the AA policy, and contestants agaight adjust to the new regime. Such



dynamic effects depicted conceptually in Figureatehnot been investigated in a rigorous

economic experiment, yet.

The longer horizontal arrow illustrates a potentialeline, and the lifecycle of AA can be
divided analytically into four phases, following averlapping generation logic. Initially, there
is no AA policy in phase A. Then, the AA policyirgroduced, and the time the AA regime is
in place can be broken down analytically into twages: B and C. In phase B, contestants
were ‘born’ in phase A and will now have to adjissthe new regime with AA. However, after
some time, other contestants are ‘born into’ therAdime in phase C who did not previously
experience a regime without AA. Phase D depictssth&tion after the removal of the AA
policy. Note that contestants in phase D that wigoen’ in an earlier phase with AA will
potentially have to adjust to the change in policy.

To investigate the immediate effects of the intichn of AA policies in terms of effort
provision and sabotaging one must compare behaviphase A and phase B. Comparing
behavior in phase C and phase D will show the tffe€ the removal of such a policy.
Moreover, both phases A and D are regimes with@dutiAowever, contestants in phase A do
not have any prior experience of an AA policy, wda their counterparts in phase D do.
Similarly, both phases B and C are regimes with HAwever, contestants in phase C do not

have any prior experience of a tournament regintkeout AA, whereas people in phase B do.

It is extremely hard to rigorously identify beharabresponses in such dynamics in the field,
outside the experimental laboratory (Schotter arelgalt, 1992). Therefore, we investigate
effort exertion and sabotaging behavior in reabfflaboratory tournaments in which
contestants of heterogeneous abilities competadmetary rewards repeatedly. Subjects have
a tangible option to sabotage each other. We ghalgffects of the introduction and removal
of two specific ability-based AA instruments: hestdrt (underdogs are strengthened a priori),
and handicap (favorites are weakened a priori) hymthesize based on a theoretical model
laid out in Section 3 that the introduction of apye of AA policy should result in higher effort
levels, but also in more sabotage. Furthermorehypothesize that the removal of the AA
instrument will bring back the status quo anteanms of effort provided and sabotaging —

independent of the policy or the decision-makeetyp

Our empirical results indicate that neither fawesitnor underdogs increase their effort

significantly after the introduction of any AA poli. Furthermore, the increase in sabotage



under the AA policy turns out to be less pronounttesh expected; for head-start, sabotaging
behavior even is reduced. On the other hand, theval of AA policies results in higher efforts
of favorites and more sabotage from both typesitiWga identify the conditions under which
AA policies work as an effective instrument to pebpgalitarian outcomes and increase effort
exerted by underdogs. This occurs when contestéaatborn into’ an AA regime, i.e., they do
not have any previous experience of a competithxerenment without AA. Notably, we do
not observe any significant differences in the @feof head-start and handicap on effort
provision and sabotage. Therefore, we conclude(ihtite contestants’ previous experiences
with the competitive environment plays an importesie in shaping their reactions towards
AA policies; and (ii) AA does not induce more samhg when it is introduced, but
interestingly, we find some evidence that sabotagmmore prevalent after AA policies have

been removed.

This study contributes to the literature on AAwotrelevant aspects. It is the first experiment
to test and compare the effects of different typ€sAA instruments within a coherent
experimental framework. It is also the first expent to systematically investigate the policy
dynamics (introduction and removal) of AA policieproviding insights to scholars in contest
research and policy makers alike. Moreover, theeairstudy delivers new insights in the
context of the literature on sabotage behavior irea effort setting by interacting such

behavior with (AA) policy instruments.

The rest of the paper is structured as followsti&e@ discusses the existing literature. In
Section 3, we provide the theoretical backgrourdl leypotheses. The experimental design is
described in Section 4, and the structure of tha aad the identification strategy are presented
in Section 5. Sections 6 and 7 report our resulteftort and on sabotage. Finally, Section 8

concludes.

2. Literature Review

As discussed, the research scope of the curredy,sbuoadly speaking, covers three related
areas of the literature: contests, AA, and saboi@getests are games in which players expend
costly resources (effort) to win a prize. Some grent examples — as provided in the
introduction — are promotional tournaments, gragliaations, sports tournaments, etc. An

excellent overview of the contest literature caridaand in the book by Konrad (2009) or in a



recent survey by Corchon and Serena (2018). Manth@fcontests (e.g., job interviews,

promotions, or sport competitions) are created bgraest designer with specific objectives.
It is noted in the literature (Konrad, 2009; Chowdhet al., 2023) that in organizational

contests — the contests that we are focusing onristudy — the designer is often interested in
maximizing the total effort exerted. Various stigdfe.g., Che and Gale, 2003; Moldovanu and
Sela, 2001, 2006; Fu and Lu, 2009; Chowdhury amd, R017, among many others) analyze
how various contest rules, cost structure of effiestel of randomness in the effort-outcome
relationship, etc. contribute to such a goal. lRerihterested reader, Chowdhury et al. (2023)
provide a comprehensive survey of heterogeneity/fdn contests. We contribute to this

area of literature experimentally by showing howiamas AA policy instruments and a sabotage

option can affect overall effort and performance.

Out of the various policy measures in contestsfages on the instruments of AA that are
usually introduced to level the playing field whtie contestants exhibit heterogeneous ability
levels ex ante, either due to innate differenceduerto historical injustice. The impact of these
instruments has been broadly analyzed in sevesaiptines. In the following, we concentrate
on the AA literature in the context of contest ttyedcarly theoretical studies point out the
positive effects of AA. Fryer and Loury (2005) fitttht profile-specific AA can increase effort
and reduce inequality. Fu (2006) shows that sudicipe may improve academic test scores
when admitting new students. Similar results ar&iokd when employing various contest
structures, number of players, and information irsgdt in the models (Franke, 2012;
Franke et al., 2013; Lee, 2013; Calsamiglia et2813). Another set of studies (Fain, 2009;
Kirkegaard, 2012; Krishna and Tarasov, 2016; Dahthiesteve-Gonzalez, 2018) lay down a
variety of mechanisms for which an AA policy carhance effort by considering issues such
as inequality and contest participation. Testinghstheories, Schotter and Weigelt (1992)
show experimentally that these policies benefitdisadvantaged group and increase the effort
levels of all contestants. Balafoutas and Sutt@t?? provide experimental evidence that
employing AA to level the playing field for fematentestants improves female participation,
but exerted effort levels remain the same. Cziloor Martinez (2019) find a positive effect of
AA on women’s willingness to compete. We contribiatehis literature by introducing a new
experimental paradigm that compares two AA poligrethe laboratory and by investigating

the introduction and removal of such policies ia lboratory for the first time.



Finally, we also contribute to the literature om@&age as a deliberate act of damaging an
opponent’s effort or output to improve one’s owratige performance. The idea was first
introduced in the contest literature by Lazear @98he theoretical literature was developed
later by many scholars (Konrad, 2000; Chen, 20034k#&l, 2005; Amegashie and
Runkel, 2007; Munster, 2007; Gdurtler, 2008; SouaryP009; Gdurtler and Minster, 2010,
2013, among others). There is also a growing nunobexxperimental research from the
laboratory on sabotage behavior in the contexbaotests (Harbring et al., 2007; Harbring and
Irlenbusch, 2005, 2008, 2011; Carpenter et al.020Danilov et al., 2019; Dato and
Nieken, 2019). In addition, several field studidsl Corral et al., 2010; Deutscher et al., 2013;
Garicano and Palacios-Huerta, 2014) identify sajsotiaehavior in contests. Closer to our
specific interest, Brown and Chowdhury (2017) shatk horse-racing data that handicapping
increases sabotage behavior among jockeys. Steirehaly (2018) document more egalitarian
outcomes in balanced swimming relays with approgifachosen handicap and head-start.
Leibbrandt et al. (2018) find experimentally thatroducing gender quotas may increase
distorted peer reviewing against women, mostly dopneomen. Fallucchi and Quercia (2018)
provide evidence that introducing an AA policy ieases retaliation against the designer.
Petters and Schroder (2020) report that quotassifjesabotage that targets the advantaged
types by the disadvantaged types. The surveys bw@iury and Gurtler (2015) and Piest and

Schreck (2020) give comprehensive reviews on tfeetsf of sabotage in contests.

As already mentioned, the literature so far, howeigesilent on the interaction of different
types of AA policies with sabotage. Testing thedtgmtial effects empirically is important
because there might be behavioral effects that@raccounted for in theoretical models using
standard assumptions. For instance, whereas adt@dda priori may not trigger negative
emotions due to its positive frame among those areaot supported, a handicap may do so.
Moreover, the existing literature on the effectsttué lifecycle of AA policies is very rare:
whether an introduction or removal of such polidias effects on subsequent effort levels and
sabotage behavior through behavioral spilloveth®previous experience, is a relevant aspect
for a contest designer. Our study focuses on ttves@spects.

3. Theoretical Benchmark and Hypotheses

We consider a two-player tournament with sabotagedar and Rosen, 1982; Lazear, 1989)

in which playeri € {1,2} can exert costly effod; € R, to enhance own performance, or costly



sabotage; € R, to impede the effort of the oppongr(ivherei # j). Following the standard

structure in the literature (e.g., Gill and Sto2@10; Brown and Chowdhury, 2017) we denote

the ‘output’ of playetr as:
yi=c_li+ai+el-—asi+£l-

wherea; € R, is the ex-ante efficiency or ability leved; € R is the AA policy introduced by
the contest designer towards plajer € (0,1) is a parametes, is the sabotage inflicted on

playeri by playerj, ande; € R is a noise term with known distribution.

The players simultaneously and independently esfarts and commit sabotage, and the
player with the highest output wins a prize of coomnvaluev > 0. In the case of a tie, the

prize is given to either player with the same likebd. Hence, the Contest Success Function

is:
1 ifyi>y;
pi =31/2 if yi=y;.
0 ifyi<y;

Then, the probability that playémwins is:
pi = Prob(yi > yj) = Prob ((c‘zi +a;+e —as;+¢g)> (dj +aj+e —as;+ sj))
= Prob ((di +a;,+e —as;) — (c_zj +a;j+e — asj) > (g5 — sl-))
= G(Aai +(e; —¢) —a(s; — s]-))
whereAq; = (a; + a; — @; — a;), andG(.) is the CDF ofg; — &;) with unimodal PDFy(.).

Players face the common cost functipr= c(e;, s;) with the standard propertias(0,0) = 0,

0

€50, 2
i

c d%c d%c
>0,28>0,25>0
j aSj

d%c
> 0.
ds ' de?

! 6eiasj -

de
Hence, the payoff function of playérr; = p;v — c;, can be rewritten as:
mi(e;s;) = G(Aai +(e; —¢) —a(s; — sj))v —ci(ey, sp) (1)

Solving for the first order conditions (FOCs) oj (te get:



dc

g(ba; + (e; — ej) —a(s; — sj))v =50
L

dc

g(Aai +(e; —¢) —a(s; — sj))v =5
5j

Comparing the FOCs of the two players, we obsdrae’t = 2% and2< = 2 This implies

ael an 652 651

that there is a symmetric equilibrium for whieh= e; ands; = s;.

_ dc(e*,s™) and

Note that fore; = e; = e* ands; = s; = s*, the FOCs reduce tg(Aa;)v 5o

dc(e*,s™)

aSj

gAa)v = . Without loss of generality, defin@; — a,) > 0 as the ex-ante ability

difference, i.e., Playet is the ‘favorite’ and has a higher ex-ante likebd of winning the

tournament, whereas Player 2 is the ‘underdog’.

An AA policy is introduced in a way such that tresdjner either adds or subtracts to the effort

i d|Aa; dlAa;
of the players:i.eq; < 0ora, > 0.1In effect,ﬁ <0 and—(La‘l‘|
1 2

<0, i.e., botha, (handicap
for the favorite) and, (head-start to the underdog) reduces the a-@gyinmetry in ability.
Given the unimodal shape of the PDF, an AA polidl} effectively increaseg(Aa;)v. To
balance the FOC, the marginal costs must increase; from the convexity of the cost
functions, this means both equilibrium efféet) as well as equilibrium sabotage") should

increase.

The simple model based on standard preference assms provides us with a set of
theoretical predictions that we introduce below. &t with the overall effects of the AA

policies as delineated above:

Hypothesis 1.The introduction of an AA policy (either head-star handicap) will increase

(i) effort and (ii) sabotage for both the favorded the underdog.

The model can also be used to make predictiortbéaremoval of AA policies: ceteris paribus,
when an existing AA policy is removed, then botfogfand sabotage return to their ‘original’
levels, i.e., effort and sabotage will both decee&®@bviously, in the standard model, there are
no spillovers. Furthermore, this theoretical ressilinvariant in the player’s identity. This
provides us with our second hypothesis:



Hypothesis 2.The removal of an existing AA policy (either hestdrt or handicap) will
decrease (i) effort and (ii) sabotage for bothfthwrite and the underdog.

Further, note that this theoretical effect is inelegient of the nature of the policy as well. That

. e 0|Aaq;| _ 0]Agy] de* _6_3* as* _6_5* . . ..
is, if Bl = o thenala1I =3a; as well asala—1| = e This gives our next hypothesis:

Hypothesis 3.If the reduction in heterogeneity is the samehandicap and head-start, then

the effect on effort and sabotage will be the séméhe two policies.

We test the three hypotheses in a laboratory exeerti. Before we do so, it is important to
mention explicitly that there can be behaviorakef$ not captured by standard preference or
standard rationality assumptions. First, inertiadtion due to habit formation may occur. As
a result, even after an AA policy is removed, dfiamd sabotage levels may stay at higher
levels than predicted by standard theory. This yfbehavioral inertia is observed in other
contexts such as pricing behavior (e.g., Chowdhang Crede, 2020). Obviously, a
policymaker that is required to remove the policywd hope for habit formation only in effort,
and not in sabotage. Second, there can be nonianearof player reactions in the sense that
favorites may react differently than underdogs whepolicy is implemented or removed.
Whereas the AA policies help the underdogs in treest, it worsens the relative position of
the favorite in the contest. Hence, it may resuleither a discouragement effect in terms of
effort or trigger spiteful behavior in terms of sédige rather among the favorites than the
underdogs (Fallucchi and Quercia, 2018; Girard 820Einally, whereas head-start provides
support to the underdog, handicap impedes thelpbsss of the favorite. Hence, there may
be non-invariance of AA policy choices due to cstaats’ different perceptions of handicap
and head-start policies, following specific intefations of procedural fairness concerns
(Martin et al., 2020). For example, contestantshiigcrease effort less and increase sabotage
more under a handicap policy than under a heatlfstéicy, because they perceive handicap
as less fair than head-start. Over the periodsytigerdogs will adjust their effort provision,
reacting to the favorite’s behavior. Hence, ovehalad-start could produce more effort and

less sabotage than handicap.



4. Experimental Design and Procedures

We conducted a laboratory experiment at the Unityecd Cologne in which a total of 192
subjects took part. The subjects were studentabws study disciplines, recruited through
the ORSEE lab management software (Greiner, 2011.average age of the subjects was
24.4 years and about half (47.4%) were females.détsiled below, we employed four
between-subjects treatments with two sessionsafdr.én each session, there were 24 subjects.
The experiment was computerized and coded withégof the z-tree software (Fischbacher,
2007). At the beginning of the experiment, all sabg received general written instructions
informing them that the experiment consists of fparts and that there are several identical
rounds in Part 1, 2, and 3. Subjects learned tat final earnings would be the sum of the
results from one randomly chosen round from eacthede three parts, plus earnings from
Part 4, and a €4.00 show-up fee. On average, ssstiok about an hour and forty-five

minutes, and the average earning was €18.40.

The specific instructions regarding the contenalmfexperimental part were provided at the
beginning of each pattPart 1 included an individual working phase wiigihé rounds of two
minutes each. The underlying task was to answeraas/ math questions as possible, with a
monetary incentive for each correct answer. Acewydb literature, we call this the ‘piece rate’
mechanism. In both Parts 2 and 3, subjects werehmdinto pairs and competed for a winner-
takes-all tournament prize for working on a diffgreet of math questions (of a similar nature
as to those in Part 1). Each of these two partsistad of eight two-minute rounds, described
in more detail below. Part 4 involved a one-shahigle measuring subjects’ risk attitudes, as
developed by Eckel and Grossman (2008). Concludamtj4, we ran a survey to collect data
on demographic characteristics of subjects. Atehd of the experiment, one round was
randomly chosen for payment from each of the tinste parts. Together with the earnings
from Part 4, subjects were privately paid in caskha very end of the experiment. Further
details about the real-effort task, individual wiak phases, tournament procedures and the

possibility to sabotage are delineated below.

L After subjects had read instructions, they hatiance to (privately) ask questions. After all gisest had been clarified,
subjects were required to complete a comprehemgian Only after that could they proceed with thpariment. Complete
instructions and questionnaires can be found inn@mMppendix II.

10



4.1. The Real-Effort Task

The real-effort task used in our experiment wapinesl by Dohmen and Falk (2011). Subjects
had to perform simple arithmetic computations saghdditions, subtractions, multiplications,
or divisions of two one- or two-digit numbers ander their answers on the computer screen.
A pencil and some papers were provided, but natattars or other tools (smartphones) were
allowed. Each round lasted for two minutes and &awtal pool of 50 unique questions
(different in each round). Subjects did not knoe tbtal number of available questions. The
maximum number of correctly solved questions wassdggesting that the question pool of

50 was large enough even for the most productibagest

All subjects worked on the same math questionsnEveugh the questions were different in
every round, we aimed to keep the difficulty of tpeestions similar between rounds. The
guestion pool in each round included five very eamyiputations (level one, e.g., 6*6=?, 14-
5=7?), and 15 computations each from level two (&@-12=?, 5*21="?), level three (e.g.,
3*41=?, 72/6=?) as well as level four (e.g., 7*61%2*24="?). The order of questions was
randomized in a way such that the sequence otdiffi levels was the same in each round.

Subjects had no information about the question powiposition.

Instant feedback about the correctness of thewarsswas given to subjects, and they could
always see their scores on the screen. As soarbgects entered an answer and clicked ‘OK’,
a new question appeared. In case the answer weect;dhe score increased by one point.
Correctly solved questions were not asked agathelanswer was wrong, the score remained
unchanged, and the question could be asked agamnahe same round. In this manner, we
attempted to provide subjects an opportunity to kwat their own pace and continue

computations even if they were not able to solparicular calculation.

2 We are aware of the possibility that subjects @¢oavoid more difficult questions by submitting rand answers.
Nevertheless, we believe that the chance of antiotgal selection of question is not essentialofar results, because: (i) the
number of easy questions was quite low (five),ian@s necessary to answer more difficult questtorechieve a sufficiently
high score; (ii) the unanswered questions weregplalsack into the loop’ and asked again; (i) ®dt$ did not know how
difficult subsequent questions would be; and (ke all subjects in all treatments went through $hme questions in the
same order, everyone had an equal opportunityiti’‘an easy question if they intended to do sa. these reasons, we
believe to have sufficient control over the possibtentional skipping of difficult questions.
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4.2. Measure of Individual Ability

Part 1 was identical in all treatments. It consistéeight rounds of two minutes each, where
subjects worked individually on the real-effort Kadescribed above. At the end of the
experiment, one of the rounds was randomly seleatatisubjects received 5 ECU (€0.15) for

each correctly answered question in this round.

FIGURE 2. ABILITY SCORES BY CATEGORY
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Notes: Box-and-whiskers plots of ability scores measuetha average number of correct answers per minutainds five
to eight of Part 1.

Based on the data in Part 1, we computed meanidchudivscores (i.e., the number of correctly
solved questions) and used them as individual psori subjects’ abilities. Due to a steep
learning curve at the beginning of the experimt,average number of correct answers goes
up by 27.3% in the second half of Part 1 as contpéoets first half p < 0.01, two-sided
Wilcoxon signed-rank test; see also Table Al in épbix ). Thus, our computation of ability
score is based only on the second half of Paré],rounds five to eight. The relative ranking
of ability scores was used to classify subjects @ther Category | (favorite or ‘high-ability’,
37.5% of 24 subjects per session), Category lid:ability’, 25%), or Category 11l (underdog
or ‘low-ability’, 37.5%). Figure 2 illustrates thdistribution of ability scores for these
categories. The mean ability score of high-abiljgyes amounts to 13.28 correct answers per
minute and is 39.2% higher than the ability scarfeshid-ability types (9.54), and more than
twice as high as of low-ability types (6.62). Th#atences are highly significanp € 0.001
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for pairwise comparisons; two-sided Fisher-Pitmannutation tests for two independent

samples, using Monte-Carlo simulation with 200,008 — henceforth FP2S tedt).

4.3. Tournament with or without Affirmative Action Policies

In Parts 2 and 3, subjects compete in a tournaawarding to the following protocol: at the
beginning of Part 2, subjects learned that theyewdgrided into three ability categories (I, 1,
and 1), based on their relative performancesant B, according to the procedure described
above. However, they did not know the number ofesttb in each category or any performance
thresholds for the classification. Then, subjectsrevmatched into pairs and received
information about their own category and the catggdtheir partner. All subjects of the high
ability type (Category I) were randomly paired withe of the subjects of the low ability type
(Category Ill). The subjects of the mid-ability &ypvere randomly paired with each other. This
categorization and the pair composition remainechanged for all rounds of both parts. In
this paper, we will focus solely on heterogeneaaissphat consisted of one high-ability and
one low-ability type contestant. Before the firsuind of Part 3, subjects were informed that
they will interact with the same partner as in Rakllence, our contests used a partner matching
protocol @ la Baik et al., 2022) for studying repeated intexattsituations that occur
frequently in contests outside the laboratory, sacim the work-place settings.

Parts 2 and 3 featured the same real-effort tagsh 8art 1, but the monetary payoffs were
determined by relative performance within pairg shibject with the higher score won a prize
of 285 ECU (€8.55), whereas the other receivedyanpat of 35 ECU (€1.05). In case of a
draw, the winner was determined randomly. As it Paubjects played eight identical rounds.

The AA policies varied between treatments: we impated either head-start (HS) or
handicap (HC) to close gaps in ability scores betwine high and low-ability types. Head-

start brought the low ability players (Category P extra points in each round. Conversely,

3 A detailed look in the distribution of ability s@s by gender reveals that there is a significamidgr difference in the
composition of types. Precisely, there are feweme among the high ability Category | than men @bef all female
subjects are in Category | vs. 57.4% of all malgettb are in Type ). Similarly, the average apitore of women (8.25
correctly solved questions) is significantly loviiean the one of men (11.26< 0.001, FP2S test).
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handicap reduced the score of the high ability @isyCategory ) by 12 points in each rodnd.

Obviously, the two policies differ only in terms fodming.

In two out of four treatments, the AA policy wagroduced only in Part 2, and not in Part 3.
In the other two treatments, it was introduced onl?art 3, and not in Part 2. Henceforth, we
refer to the treatments with the AA policies intPaas ‘HS-NoAA’ and ‘HC-NoAA’ (head-
start and handicap, followed by an interaction artB without an AA policy), and to the
treatments with AA policies in Part 3 as ‘NoAA-H8hd ‘NoAA-HC’. Subjects had full
information about the respective AA policy whenvis implemented, but they did not learn
about the other AA policy and about a potentiaddaemoval of the policy. Everything else
was identical between the treatments and the twts:peontestants’ categories, the pair

composition, the underlying task and the monetacgmtives for winning or losing the contest.

FIGURE 3.EXPERIMENTAL SETUP

HS-NoAA and HC-NoAA: HS-NoAA and HC-NoAA:
AA introduced AA removed
NoAA-HS and NoAA-HC: NoAA-HS and NoAA-HC:

no AA AA introduced

Individual piece-ratg TournamentL Tournament Risk elicitation

n
»

Part 1 Part 2 Part 3 Part 4

Notes: Each part consisted of eight identical roundgrimsions were distributed before the first rouridach part.

Our motivation for this setup is the following. RBason the difference in achievements,
demographic characteristics (such as gender, @®e, origin, etc.) are often used to
determine the target group for an AA policy. Foaeple, in the United Kingdom, the Athena
Swan policy is targeted towards support of femateacademia. In India the ‘reservation’
policy is targeted towards supporting the peopldowfer castes, tribal origin, and ‘other
backward castes’ (OBCs). Similarly, in Australialipies are directed towards indigenous
people (Aboriginal and Torres Strait Islander Aalsains). A common feature of these policies
is to, first, identify the disadvantaged group, &meh to introduce AA policies to increase their

chances. Of course, the reasons for why a spegiigp is disadvantaged and why AA seems

4 As observed in Part 1 and in the pre-test of #peement, low-ability types scored on average aidifg less per round than
high-ability types. An AA of 12 points allowed thaw ability subjects to lift up their (ex-ante) clees to win a tournament
from 3% (as in parts without AA) to 22%-32% when pdlicies applied.
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justified are usually embedded in a historical lgrokind, and it is impossible to bring such
backgrounds into experimental laboratory. Howewercapture the incentives and the essence
of it in our setup: first, we categorize subjectattare ‘left behind’ in the mathematical task,
and we then support them with the AA policy (fornrmexamples, see Chowdhury et al., 2023).

At the end of each round, subjects were informeaugltheir score and the score of their
opponent, they were reminded about the AA politgplicable), and they learned about the
resulting bonus (reward) allocation. Subjects sk the results from the past rounds of the
respective parts in the form of a history tablgufe 3 gives an overview of experimental parts

and treatments.

4.4. Sabotage

One of the main goals of our experiment was tossssew sabotage behavior differs between
treatments and ability types. Following Bergerle2013), we implemented sabotage in a way
such that every contestant could negatively infb@ethe score of their opponent. During a
tournament round everyone could click the ‘blockitton and blackout the screen of the
opponent for nine seconds, preventing the opporierh performing the task. The
consequence for the saboteur him- or herself the.cost of sabotaging) was a three-second-
long blackout. Subjects could use the ‘block’ batas often as they desired, but at least 12
seconds had to pass in-between two consecutivksdbg the same person (i.e., nine seconds
of sabotage-time and an additional three seconds0bling-off period). All this was common

knowledge among subjects.

To reduce the possibility that subjects click oa thlock’ button, because it represented the
only alternative to performing the real-effort taskerhaps out of boredom — we provided an
additional activity option: a ‘break’ button. Afteticking on this button, subjects could ‘take
a break’ and read cartoons that appeared for renensls (see Online Appendix Il for an
example). There was no limit on the number of bseskd no costs for taking them. However,
subjects did not use this option much, as the geenamber of breaks amounts to 0.41 (i.e.,

less than 4 seconds) per subject per round.

4.5. Risk Preferences and Demographic Characterists

In Part 4 we elicited subjects’ risk preferencdse Task was a close resemblance of the single
choice list risk-elicitation task from Eckel anddssman (2008): each subject was presented
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six lotteries, with two equally likely prizes foreh. The expected payoffs from the lotteries
increased with their increasing variances. Subjeatsto choose one lottery that they would
like to play. Then the computer ‘tossed a coin’ datermined the lottery’s outcome according
to the chosen option. At the end of Part 4, subjezrned about the realization of the lottery
and the randomly selected rounds in Parts 1 taBwere payoff relevant. We also elicited
self-reported risk attitudes following Dohmen et @011) and demographic characteristics.

Finally, subjects received their earnings privasatg in cash.

5. Data and Identification Strategy

In the empirical analysis, we proceed as followstFwe compare subjects’ behavior between
treatments in Part 2 across the dimensions ofrdifteAA policies. To do so, we pool the data
from NOAA-HS and NoAA-HC, as all subjects faced #@ne conditions (no AA). Second,
we proceed with a within-subject analysis of reggostrategies towards the introduction of
AA policies by comparing Part 2 with Part 3 in tNeAA-HS and NoAA-HC treatments,
separately for the two AA policies. Third, we intigate the reactions to the removal of AA
policies by comparing Part 2 with Part 3 in the N&@AA and HC-NoOAA treatments, again
separately for the two AA policies. We describeutssfor effort provision in Section 6 and

for sabotaging in Section 7.

As a measure of effort, we use the number of ctiyrsolved problems peavailable working
minute Since the initially available working time of twoinutes per round could be reduced
by being sabotaged, we subtract received sabataggin seconds).Specifically, we define

effort as:

number of correctly solved problems;, 60
*

effort; =
frorty 120 — received sabotage seconds;;

wherei is the individual subject’s identifier ards the round’s number.

We do not deduct the time lost for imposing sabetag the opponent. This is because the

application of sabotage is one’s own conscioussit&aTi

5 We look at the number of correctly solved probleFwr an alternative effort measure, we could tefsothe total number
of submittedanswers instead of the number aafrrect answers. In any case, these two measures arey lighlelated
(Spearman’ = 0.92 ang < 0.01 for both types, see Figure Al in Appendlixahd empirical results are largely the same.
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Our measure for sabotage is the number of sabetgends per minute of roundhat subject

i imposed on her opponent. For easier interpretatd@mormalize the measure by seconds of

available working time, i.e., we deduct the recdigabotage seconds from the two minutes:
imposed sabotage seconds;;

botage;; = 60
savotageir 120 — received sabotage seconds;; i

In addition, we focus on three measures: (i) treeslof subjects that never use sabotage; (ii)
sabotage occurrencas the number of rounds in which a subject comohatdeast one act of
sabotagdi.e., number of rounds witkabotage;; > 0); (iii) sabotage intensitas sabotage

committed by saboteurs (i.egbotage;;|sabotage;; > 0).

6. Results: Affirmative Action and Effort Provision

6.1. Types of Affirmative Action and Effort Provision

Figure 4 shows cumulative distribution functionsavierage individual effort levefsThe
results of pairwise comparisons of effort undefedlént regimes tested with FP2S tests are not
significant for high-ability types (alb > 0.45)’ However, the effort of low-ability types is
significantly higher under the AA regimes than weiiih AA (p = 0.09 for HS vs. NOAA, and

p = 0.02 for HC vs. NoAA, FP2S test). The differemetween head-start and handicap is not
significant (allp > 0.55, FP2S test). Focusing only on the firshobaf Part 2 does not change

these results.

We estimate a random-effects panel regression nafdedividual effort on a constant, the
AA dummies, an ability type dummy, and control abtes such as experimental round,
gender, and age. As reported in Table 1, the seatdt largely in line with the non-parametric
test results: Model (1) suggests that being ‘bata’ian AA policy has, on average, no effect
on effort levels; coefficients of the dummy variedHead-start and Handicap are not
significantly different from zero. Adding interaati terms of AA policies with the dummy
Low-ability as explanatory variables in model (2), enable® wisentangle the impact of the

AA policy on players of different types. In mod2) (the coefficientglead-startandHandicap

6 Panel (A) of Table 1 reports descriptive statssti€ average individual efforts in Part 2 underttivee regimes.
7 When reporting non-parametric statistics, we galhefocus on individual averages over eight rountdsis enables us to
ensure statistical independence of our observatilheeported tests are two-sided.
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measure the impact of the initially present AA p@s on the effort of high-ability types and
are not significantly different from zero. Howevénge statistically significant and positive
coefficient of the interaction terdfdandicap x Low-abilityindicates that handicap increases
the effort levels of low-ability subjects by 0.5thisdard deviationg(= 0.02, two-sided Wald
test), as compared to a regime without AA. Thisiltas also true for head-start if we control
for lagged effort in model (3p(= 0.09, Wald test). Neither non-parametric tesisthe post
regression estimates provide statistical supporafy differences in the impact of head-start
and handicap on effort provision (pl> 0.62, Wald tests).

FIGURE 4.EMPIRICAL CDFs OFEFFORT IN PART 2

High-ability types Low-ability types Pairs
- z- ~7 s — ’
122 - -
7 i AT
17 o
o | l‘/ s © | /1' o | ,/ /
] / ¥
10 71 /l
Zo 7 2o [/ Zo A
3 1 5 I 5 4
: : : 7
& ¥ (7 & 0 & ¥ 1
} i ).
fieLs / s
o4 PUPrs a4 4 NoAA o4 -
/ ; T bt Head-start / !
/ ’ - -+= = Handica ’ /
o 1 (= P o 1
T T T T T T T T T T T T T T T T
0 5 10 15 20 0 5 10 15 20 5 10 15 20 25 30
Average individual effort Average individual effort Average effort (per pair)

Notes: Cumulative distribution functions of average effootver eight rounds. One independent observation pe
subject in the left and the middle panels. Onepetdeent observation per pair in the right panel.

Result 1.In Part 2, when AA policies are implemented righthe beginning: (a) the AA
policies do not significantly affect overall efftetels; (b) effort provision of high-ability types
is not significantly different in regimes with oitlout AA; (c) low-ability types exert more
effort when an AA policy is in place than when raotgl (d) effort levels exerted under head-
start and handicap are not significantly differér@m each other.

Results 1(a) and 1(b) contradict Hypothesis 1, ndigg increased effort under AA policies.
Result 1(c) does not refute Hypothesis 1, but doiyow-ability types. Result 1(d) is in line
with Hypothesis 3, predicting the same effort reactowards handicap and head-start.
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TABLE 1.IMPACT OF AA POLICIES ON EFFORT IN PART 2

Independent variables (1) 2) 3)
Head-start 0.080 -0.721 -0.398
(0.840) (1.272) (0.353)
Handica 0.551 -0.392 -0.236
P (0.775)  (1.060)  (0.325)
L bilit -4.608***  -5.514**  .]1.2]12%**
ow-apiiity (0.491) (0.485) (0.262)
. 1.608 0.793**
Head-start x Low-ability (1.065) (0.381)
. . 1.893* 0.652**
Handicap x Low-ability (0.801) (0.306)
. 0.810***
Effort in t-1 (0.037)
Constant 10.863*** 11.354**  2.363***
(1.489) (1.546) (0.596)
# Observations 1,152 1,152 1,008
# Pairs 72 72 72
Overall R 0.340 0.349 0.724
Post-regression Wald-tests p-values
Handicap = Head-start 0.625 0.822 0.717
Head-start + Head-staxt Low-ability = 0 0.134 0.085
Handicap + Handicap Low-ability = 0 0.017 0.057
Head-start x Low-ability = Handicap x Low-ability 0.818 0.755

Notes: GLS panel regression (random effects) véffort; as the dependent variable. The analysis includes th
data from Part 2 of all four treatmenittead-startandHandicapare subject- and time-invariant dummies for the
AA policies. The reference group is the regime withAA. Low-ability is an indicator variable for the low-ability
type (with the high-ability type as the referenceup).Head-start x Low-abilityandHandicap x Low-abilityare
interaction termsEffort int — 1 corresponds to the effort in the previous perNdt reported control variables
are age, rounds and a dummy for female subjectstr@ling for lagged effort of the rival, being th@urnament
winner in the preceding round, or risk attitudessloot change the results. Robust standard enlostdred on
the pair’ level) are reported in parentheses.g® 0.01, **p < 0.05, *p< 0.1.

6.2. Introduction of Affirmative Action Policies and Effort Provision

Figure 5 provides an overview of changes in indigidaverage effort levels from Part 2 to
Part 3 after the introduction of the AA policie$he average effort levels of high-ability types
are significantly lower in Part 3 than in Part 2 Kioth treatmentp < 0.01, two-sided Fisher-
Pitman permutation test for paired replicates; BPRest, henceforth). In the NoAA-HS
treatment, the average individual effort of lowidpitypes is weakly significantly higher in
Part 3 than in Part 2 E 0.06, FPP test). However, there is no signiticdrange in effort of
low-ability types in the NoAA-HC treatmerp € 0.58, FPP test). In both treatments, the effort
reduction of high-ability types largely outweighmetsmall positive change in effort levels of

low-ability types. Thus, overall effort is signifintly lower in Part 3 than in Part g € 0.05

8 The overall pattern is very similar when we foomdy on the very first rounds of Parts 2 and 3.
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for NOAA-HS andp = 0.01 for NOAA-HC, FPP tests). Again, head-s#and handicap do not
differ in their effects on changes in effort levéd p > 0.20, FP2S tests).

FIGURE 5. EFFORT CHANGE OF THE INTRODUCTION OF AFFIRMATIVE ACTION POLICIES
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Notes: Data points are individual average efforts in fveots. Standard error bars.

TABLE 2.EFFORT AND THE INTRODUCTION OF AFFIRMATIVE ACTION

Independent variables (2) (2) 3)

. -1.200** -3.187*** -0.897***
Introduction head-start (0.521) (0.923) (0.324)
Introduction handica ~2.185% 4701 -1.260™*

P (0.737) (1.162) (0.411)
L bilit -3.860*** -6.076*** -1.435%*
ow-ability (0.592) (0.600) (0.277)

. o 3.999%** 1.108***
Introduction head-stak Low-ability (0.978) (0.360)

. . o 5.007*** 1.679%**
Introduction handicap Low-ability (0.959) (0.392)

. 0.798***
Effort in t-1 (0.035)
Constant 8.096*** 9.259%** 2.577%**

(1.957) (1.925) (0.630)
# Observations 1,152 1,152 1,008
# Pairs 72 72 72
Overall R 0.183 0.230 0.692
Post-regression Wald-tests p-values
Introduction HS = Introduction HC 0.280 0.311 0.474
Introduction HS + Introduction H8 Low-ability = 0 0.048 0.216
Introduction HC + Introduction H8 Low-ability = 0 0.492 0.009
Introduction HSx Low-ability = Introduction HCx Low-ability 0.462 0.209

Notes: GLS panel regression (random effects) véffort: as the dependent variable. The data are from Pantsl 3 of the
NoAA-HS and NoAA-HC treatmentitroduction head-starandintroduction handicagre dummy variables that equal one
in Part 3 under the respective AA policy and zeteowise. The reference group is Part 2 when ng#licies appliedLow-
ability is an indicator variable for the low-ability typeith the high-ability type as the reference groupiroduction head-
start x Low-abilityandIntroduction handicap x Low-abilitare interaction term&ffort int — 1 corresponds to the effort in
the previous period. Not reported control varialaes age, rounds and a dummy for female subjectstr@ling for lagged
effort of the rival, being the tournament winnettlie preceding round, and risk attitudes does mahge the results. Robust
standard errors (clustered on the pairs’ levelyaperted in parentheses. *P*< 0.01, *p < 0.05, *p< 0.1.
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Table 2 presents random effects regression estingatf introduced AA policies on effort. In
general, the regression analysis supports the acampetric test results. Namely, in model (1),
the coefficients of the dummy variablegroduction head-star{p < 0.05) andntroduction
handicap(p < 0.01) indicate an overall negative effect ofititeoduction of the AA policy on
effort levels. In models (2) and (3) we add thetiattion terms between the ability type and
the AA policy. The positive and at the 1% levelnsigant coefficients show the differential
effects of the AA policy on high- and low-abilityges. The introduction of AA policies has a
significantly negative effect on the effort levafthe high-ability types, but a significantly
smaller effect on low-ability types, with no evidenfor a significant negative effect of AA
policies on the effort levels for low-ability typésee post-regression test estimations). Again,
neither the non-parametric results nor the postession test of equality of the coefficients
provide any evidence for different effort effectdtloe handicap and head-start.

Result 2.(a) The overall effect of the introduction of Adlipies on effort levels is negative.
(b) Effort provision of high-ability types goes doafter the introduction of the AA policies in
Part 3. (c) Effort of low-ability types does nottiee, after the AA policies are introduced. (d)
The effects of the introduction of head-start aaddicap policies on effort provision are not

significantly different from each other.

Results 2(a), 2(b) and 2(c) do not support Hypashg&ghat predicts higher effort after the
introduction of AA policies. Overall, our resultsangly indicate that high-ability contestants
will not increase their effort levels under AA poés if they experience competition earlier
without AA. Result 2(d) provides support for Hypesiis 3 as we observe no differences in the
effect of the two policies. So far, we do not fimduch support for positive effects of the

introduction of AA policies on effort in our setdp.

Is it possible that the lower effort of high-akylitypes in Part 3 under AA than in Part 2 is due
to a general fatigue or dynamic effects unrelatedA? At least three observations suggest
that this is unlikely. Firstly, there is no decreas effort under the AA-free regime in Part 3.
Indeed, effort of both types is not statisticaliffetent in Parts 2 and 3 of NoAA (gil> 0.36,
FP2S tests). Table A2 in the Appendix support the parametric results. Secondly, we do not

91n Online Appendix II, we present results for thieect comparison of subjects’ behavior under tierégimes in Part 2 and
in Part 3, abstracting from uncontrolled potengéfects from the history of the interaction. Wedfisimilar patterns as
described in Result 1 and Result 2.
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observe any indication of fatigue or similar effddcreasing effects for low-ability types.
Thirdly, as presented in the next chapter, highitgtypes increase their effort provision after

the removal of the AA policies, suggesting that¢his no sign for general fatigue effects.

6.3. Removal of Affirmative Action and Effort Provision

Figure 6 illustrates the difference in averagevilial effort levels between Part 3 and Part 2,
for treatments HS-NoAA and HC-NoAA in which AA poies are removetf. It reveals that
high-ability types increase their effort provisiafter the removal of the AA policy, but the
increase is only statistically significant for hestdrt ¢ = 0.02, FPP test), and not for handicap
(p = 0.25, FPP test). Low-ability types slightly demse effort in Part 3 when an AA policy is
removed, although this decline is not statisticallynificant (bothp> 0.16, FPP tests). The
overall (across both types) change in effort priovigs not significantly different from zero
(p>0.16, FPP tests). In other words, there is noatatu of total effort, as predicted by theory.
Again, the difference in reaction between handmagh head-start is not statistically significant
(p>0.41, FP2S tests).

FIGURE 6. EFFORT CHANGE OF THE REMOVAL OF AFFIRMATIVE ACTION POLICIES
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Table 3 reports results from the econometric amalydn model (1), the coefficients of the
dummy variablefRemoval head-staend Removal handicameasuring the average effect of
the removal of AA policies on effort provision, anet significantly different from zero.

Model (2) includes the interaction terms lodw-ability and the dummy variables for the

10 Out-of-laboratory examples of such removals ineltite 1996 ban on the California State Universiggesy from recruiting
and offering scholarships to students based on amckthe Equality Act 2010 in the UK that prohshitost of workplace AA
(except, or instance, in the context of disability)

11 See Table A3 in the Appendix for estimations of#tarnative specification that lumps AA policiegiéther.

22



removal of AA policies. While the coefficient ofdliRemoval head-stadummy becomes
positive at the 5%-significance level, the coeéiti of its interaction term with an ability
dummy is negative and significang € 0.01). Furthermore, the interaction dumRgmoval
handicapx Low-ability is negative and marginally significanp £ 0.05). The parametric
results support the general picture from the naupatric tests: while the removal of head-
start has a positive effect on the effort of hidglility types, its effect on the effort of low-aliii
types is significantly smaller, and the overalkeffis not significantly different from zero. We
do not observe any significant difference in thacten to the removal of head-start and

handicap policies.

TABLE 3.EFFORT AND THE REMOVAL OF AFFIRMATIVE ACTION POLICIES

Independent variables (2) 2) 3)
-0.417 -0.418 -0.078
HS-NoAA treatment 0.977)  (0.978)  (0.288)
Removal head-start 0.556 1755 0.512™
(0.377) (0.711) (0.256)
Removal handica 0.002 0.881 0.369
P (0553)  (0.727)  (0.264)
L bilit -4.709**  -3.662**  -0.404
ow-ability (0.631) (0.651) (0.284)
- -2.398***  -0.859***
Removal head-star Low-ability (0.903) (0.333)
. - -1.758* -0.608*
Removal handicap Low-ability (0.905) (0.321)
. 0.814**=*
Effort in t-1 (0.044)
Constant 11.860*** 11.292** 2 255%*
(2.348) (2.356) (0.807)
# Observations 1,152 1,152 1,008
# Pairs 72 72 72
Overall B 0.326 0.338 0.733
Post-regression Wald-tests p-values
Removal HC = Removal HS 0.407 0.383 0.651
Removal HS + Removal HS Low-ability = 0 0.137 0.083
Removal HC + Removal H& Low-ability =0 0.212 0.371
Removal HS< Low-ability = Removal HC< Low-ability 0.612 0.528

Notes: GLS panel regression (random effects) vaffort: as the dependent variable. The data are from Pantsl 3 of the
HS-NOoAA and HC-NoAA treatment$1S-NoAA treatmeris a treatment dummy that equals one in the tre@tidS-NoAA
and zero otherwise. The reference group is HC-Na®atment.Removal head-stand Removal handicapre dummy
variables that equal one in Part 3 of the respedteatment when AA policy was removed and zeremtlse. The reference
group is Part 2 when the respective AA policiesliappLow-ability is an indicator for the low-ability type (with thegh-
ability type as the reference grouBemoval head-start x Low-abiligndRemoval handicap Low-ability are interaction of
the dummy variable€ffort int — 1 corresponds to the effort in the previous perhot reported control variables are age,
rounds and a dummy for female subjects. Controfforglagged effort of the rival, being the tournamevinner in the
preceding round, and risk attitudes does not chémgeesults. Robust standard errors (clusterethempairs’ level) are in
parentheses. *H < 0.01, *p< 0.05, *p<0.1.

Result 3.(a) The overall effect of the removal of AA pelscon effort is not negative. (b) Effort
levels of high-ability types increase after the o@al of AA policies in Part 3. (¢c) Compared
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to the efforts of high-ability types, effort levefdow-ability types decrease after the removal

of the AA policies. (d) The adjustment of efforels is similar for head-start and handicap.

Results 3(a), 3(b), and 3(c) contradict Hypoth&sigredicting decreasing effort after the
removal of an AA policy. Result 3(d) is in line Hyghesis 3. It seems that, when an AA policy
is removed, the removal brings about a discouragerkect for low-ability types and an

encouragement effect for high-ability types. Thas dramatically reduce the winning chances

of low-ability types.

7. Results: Affirmative Action and Sabotage Behavio

7.1. Types of Affirmative Action and Sabotage Behaor

Figure 7 displays the cumulative distribution fuoos of average sabotage, sabotage
occurrence and sabotage intensity in Part 2. RApdlustrates empirical CDFs of individual
average number of sabotage seconds exerted petenoiver all rounds. On average, subjects
sabotage for 19.6 seconds per minute when theeAs\ policy in place, 11.4 under the head-
start policy, and 6.4 under the handicap poltfcyhe difference in sabotage seconds between
handicap and no AA is statistically significapt£ 0.01 for comparison of pairg,= 0.01 for
high-ability types andp = 0.03 for low-ability types, FP2S tests). Furthere, average
sabotage committed by high-ability types in Pag &ignificantly lower under head-start than
without AA (p = 0.03, FP2S test) but not for low-ability types=(0.26, FP2S test). Table A5
provides results of the panel regression estimationoverall sabotage levels. As can be seen,
the coefficient for the treatment dumrmgad-startis negative and weekly significant, and the
treatment dummy fohandicapis negative and highly significant, suggestingt theerage
sabotage is lower under both AA policies than withem AA policy. The non-parametric tests
of average sabotage provide no evidence for afgignt difference between head-start and
handicap (alp> 0.23, FP2S tests).

Panel (B) shows the empirical distributions of $agge occurrence (i.e., the number of rounds
when sabotage > 0 that ranges from 0 to 8). Under handicap, t&eaj@o occurred in
significantly fewer rounds than under head-start 0.05) or without AA p = 0.07, FP2S test

of pair averages). When assessing average salmtageence by type, both types sabotage in

12|n Panel (A) of Table A4 in Appendix |, we preselescriptive statistics for sabotage behavior utiikethree regimes.
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weakly significantly fewer rounds under handicagtiunder head-stagp € 0.07 for both low-
ability types and high-ability types, FP2S test¥pwever, the difference between handicap
and the regime without AA is significant only foigh-ability types p = 0.03). In a similar

vein, the share of subjects that never sabotagainh?2 is highest under handicap (42%) and

lowest under head-start (20%) (see also Table AlaAppendix for more details).

FIGURE 7.EMPIRICAL CDFs OFSABOTAGE IN PART 2
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Notes: Cumulative distribution functions of individualtsztaging behavior (average over eight rounds) i Pa
One independent observation per subject (or pair).

Panel (C) reports the distributions of sabotagensity (whensabotage > 0). On average,

‘actively’ sabotaging contestants of both typesosade less intensively under AA policies than
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without AA (allp < 0.02, FP2S tests). There is no significant difieeebetween handicap and
head-start (alp > 0.58, FP2S testsy.

We conduct our econometric analyses of sabotagey aspanel hurdle model (for technical
details see Engel and Moffatt, 2014). This appradldws us to analyze sabotage occurrence
and intensity simultaneously. Based on the logidh&f hurdle model, we assume that a
subject’s decision to sabotage in rounhand the level of sabotage follow two separate
stochastic processes. In the first specificatioa,estimate the probability of (any) potential
sabotaging behavior as a function of the AA polioyind dummies, subjects’ type and
demographic control variables such as gender aadwpagsing a panel probit regression with
random effects and standard errors clustered hgatisbpairs. Next, we estimate a tobit model
on the restricted sample of those who sabotagezld&pendent variable in the tobit regressions
is equal tosabotage but the sample is restricted to data points medtwegabotage > 0
condition. Itis interval-truncated between 1 afd$econds), with the same basic set of control
variables as for the panel probit regression. ld@e(2) and (3), we add interaction variables
of the stylefAA Policy] x Low-ability type In model (3), we include the amount of received

sabotage in the previous round as an independeabie*

The estimation results of probit regressions inl@a&bconfirm that the head-start policy, on
average, does not have any effect on the probabfléabotage occurrence as compared to the
regime without AA. Handicap, however, decreasegptbbability of sabotage occurrence, on
average, by 0.21 (see first specification of mddelp < 0.05). The significant results of the
post-regression tests for the difference betweerctefficients oHead-startandHandicap
suggest that the probability of sabotage occurrénsgnificantly lower under handicap than
under head-starp(< 0.05). The interaction dumniandicapx Low-ability in columns three
and five is positive and weakly significarp € 0.1), suggesting that the decrease in the
probability of sabotage occurrence is more pronedramong high-ability types. Indeed, the
probability of the low-ability types to apply sabge in one round is not different under
handicap than under the other two regimes (thatioembination of the coefficientsandicap

and Handicap x Low-ability is negative, but it is not significantly differefitom zero,

13 The overall patterns of these indicators are ganjlar when we focus on the very first round intP2a
14 The standard GLS estimations were run to checkstoless and are reported in Table A6 in Appendix .
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p = 0.15). This supports the non-parametric restitgh-ability types use sabotage in fewer

rounds under handicap than under other regimes.

TABLE 4.IMPACT OF AFFIRMATIVE ACTION ON SABOTAGE IN PART 2

@) 2) ®3)
Sabotage  Sabotage Sabotage  Sabotage Sabotage  Sabotage
occurrence intensity occurrence intensity occurrence intensity
Panel Panel Panel Panel Panel Panel
Independent variables probit tobit probit tobit probit tobit
Head-start 0.035 -17.152%** -0.018 -16.169*** a3 -14.519**
(0.095) (3.651) (0.099) (5.039) (0.095) (4.142)
Handicap -0.208** -20.971%** -0.254%*  .21.564*** -0.224* -18.232%**
(0.097) (4.096) (0.095) (5.702) (0.088) (4.826)
Low-ability 0.085* 2.162 0.031 2.590 -0.000 -1800
(0.049) (3.491) (0.060) (4.677) (0.065) (3.820)
Head-start x Low-ability 0.108 -2.049 0.160 269
(0.084) (7.235) (0.118) (5.928)
Handicap x Low-ability 0.094* 1.191 0.142* 4%6
(0.055) (8.140) (0.073) (6.831)
Sabotage received in t-1 0.009*** 0.590%***
(0.003) (0.066)
Constant 31.440%* 30.896*** 30.997**
(9.598) (9.905) (8.248)
# Observations 1152 499 1152 499 1008 445
# Pairs 72 52 72 52 72 50
Wald Ch? 30.501 82.159 43.333 82.339 73.130 154.758
Post-regression Wald-tests p-values
HS =HC 0.013 0.406 0.008 0.396 0.036 0.486
HS + HS x Low-ability = 0 0.406 0.001 0.146 @70
HC + HC x Low-ability = 0.149 0.001 0.443 0.006
0
HS x Low-ability = HC x 0.866 0.720 0.886 0.827
Low-ability

Notes: The data comprise of one observation per indiichex round (Part 2, all treatments). Estimation
coefficients in columns one, three and five repamel probit regressions with random effects chesten the
pairs’ level. The dependent varial8abotage occurrengés a dummy variable that takes the value 1 in cdse
sabotage by subjectin roundt. These coefficients show marginal effects. Estiomatoefficients reported in
columns two, four and six report panel tobit regi@ss. The dependent variable here&sabotage intensity
conditioned orsabotage > 0. The data pointsabotage = 0 are not included in the tobit estimations. Therefo
the dependent variable is truncated between 1 BndHdad-startandHandicapare subject- and time-invariant
dummies for the AA policy. The reference grouphis tegime with no AALow-ability is an indicator for the
low-ability type (with the high-ability type as theeference group).Head-start x Low-ability and
Handicap x Low-abilityare interaction dummieSabotage received in t -cbrresponds to the sabotage received
in the previous round. Not reported control varabdre age, round dummies and a female dummy. @iardgr
for risk attitude and being the tournament winmethie preceding round does not substantially ch#megeesults.
Robust standard errors (clustered on the pairgl)ere in parentheses. *¥< 0.01, *p < 0.05, *p < 0.1.

The tobit models show that subjects of both tymdstage less intensively under head-start
and handicap as compared to when no AA policy epfthe effect size ranges between 14.5
to 21.6 (seconds of sabotage per available workimgute), allp < 0.01). With an average
sabotage intensity of 36.5 seconds under no Aletileet size is quite substantial in magnitude
(for more details see Panel (A) in Table A4 in Apgie [). There is no significant difference
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in this pattern between head-start and handicaghetaveen high-ability and low-ability types,

as can be seen from the post-regression testgesutinteraction variablés.

Result 4.In Part 2, when AA policies apply right from theginning: (a) the number of rounds
with sabotage is significantly lower under handidhpn under head-start or without an AA
regime; (b) sabotage intensity of both types igificantly lower with AA policies than without;
and (c) there is no significant difference betwéamdicap and head-start with regard to
sabotage intensity, but there is one for sabotageimence (lower under handicap than under
head-start).

Results 4(a) and (b) clearly reject Hypothesis ddting higher sabotage under the AA
policies. Result 4(c) partially rejects HypotheS8isgiven that sabotage is occurring less
frequently under handicap than under head-stanteSour theory does not explicitly capture
behavioral motivations such as fairness preferersmesal norms, reference points, emotions,
etc. that may affect sabotage decisions in a pdaticontext, the observed differences warrant

further research.

7.2. Introduction of Affirmative Action and Sabotage Behavior

Panel (A) of Figure 8 illustrates the changes ierage sabotage levels (over all rounds and all
subject), when AA policies are introduced in treamits NOAA-HS and NoAA-HC. Panel (B)
indicates the changes in sabotage occurrence. \Wéedicap is introduced in Part 3, low-
ability types tend to sabotage more as compartiteteegime without AA in Part 2: the average
duration of sabotage event increases by 11.2 seqmerdninuteff = 0.01) and the number of
rounds with sabotage increases by ».£ 0.02, FPP tests). Surprisingly, we do not observ
any significantly positive effects of AA policiesdigh-ability types’ sabotage behavior. On
the contrary, they sabotage, on average, less unadet-start than under the regime without
AA (p=0.04) and in fewer roundp € 0.08, FPP tests). The change in average sabtage
(weakly) significantly different between the NoAASHand NoAA-HC treatmentp € 0.08

for high-ability typesp = 0.06 for low ability types, angl= 0.04 for pairs, FP2S tests), but the
change in sabotage occurrence is not significadifferent between the two treatments
(p=0.18, FP2S test).

15 The results of the random-effects GLS panel resipas reveal a similar pattern with regard to therall sabotage levels
and are reported in Table A5 in Appendix I.
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FIGURE 8. CHANGE IN SABOTAGE AFTER THE |INTRODUCTION OF AFFIRMATIVE ACTION POLICIES
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Notes: The sample includes Parts 2 and 3 of the NoOAA-RIBENMOAA-HC treatments. Bars shown are mean indivigdahles
of differences in sabotage between Part 3 and2Pditte units in Panel (A) are seconds per work tainand in Panel (B)
rounds. The error bars are standard errors. Thétsese very similar when focusing only at thstfiounds of the two parts.

Table 5 reports the results of regression estimatfoAgain, we rely on a hurdle model.
However, the AA dummieltroduction head-starandIntroduction handicagake the value
of one if the respective AA policies apply (i.en, Part 3), and zero otherwise, with Part 2
serving as the reference group. The probit estonati model (1) indicates that, on average,
the probability of sabotage occurrence is not adigdy the introduction of AA policies.
However, a more nuanced effect emerges when itii@nacoefficients between low-ability
type and the introduced AA policy are introducedmodels (2) and (3). The positive and
statistically significant interaction coefficierggaggest that low-ability types are by 25.6 to 28.8
percentage points more likely to engage in sabadageity after AA introduction than high-
ability types under similar conditionp € 0.01). Furthermore, the interaction coefficieats
even larger when controlling for the amount of $agge received in the previous period: as
shown in model (3), low-ability types are by 37 &rqentage points more likely to sabotage
after the introduction of head-start and by 43.7c@etage points after the introduction of
handicap, relative to high-ability typep € 0.01). Conversely, sabotage occurrence among
high-ability types does not increase after theoihiaiction of AA relative to rounds without AA.
In fact, the negative and statistically significastimates for head-start indicate that high-
ability types are less likely to sabotage aftemtsoduction by 16.2 to 24.6 percentage points,
as compared to the regime without AQ<0.1 andp < 0.01, see models (2) and (3)).
Additionally, the introduction of handicap decreasee likelihood of sabotage among high-

ability types by 14 percentage points when contrglfor received sabotage in the previous

16 The results of random-effects GLS panel regressieneal a similar pattern with regard to the olve@botage levels and
are reported in Table A6 in Appendix I.
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period p < 0.1). Note that the linear combination of thefticients forIntroduction handicap
and Introduction handicap x Low-abilitys positive and statistically significanp € 0.05),
suggesting that, the introduction of the handicsguces higher sabotage occurrence among
low-ability types as compared to the parts withaAt

Sabotage intensity (i.e., conditional sabotage > 0) falls, on average, by 5.3 seconds per
available working minute, when head-start is intreetl p < 0.01, see column two of model
(2)). This is a substantial change of 14.4% ofititéal sabotage levels without AA (see Table
A4 in Appendix | for mean values). In the tobitigsition of model (2), the coefficient for
Head-startis not significant. However, the interaction teHead-startx Low-ability shows
that the average decrease in sabotage intensttythé introduction of head-start as observed
in model (1) is mainly driven by low-ability typ@go reduce their sabotage intensity after the
introduction of head-start to a larger extent thagh-ability types. Also, the negative and
statistically significant linear combination of dbeents Introduction head-startand
Introduction head-stark Low-ability indicates that low-ability types sabotage lesengity
after the introduction of head-start than in thgimee without AA < 0.01).

The coefficient for the dummintroduction handicaps statistically significant, but positive in
the second stage estimation of model 13 0.05). Thus, overall, sabotage intensity increase
after the introduction of the handicap policy b deconds per available working minute. The
interaction ternmintroduction handicap x Low-abilitys not statistically significant, indicating
that low-ability and high-ability types increaseesithsabotage intensity similarly after the
introduction of handicap. When controlling for stdge received in the previous round in
model (3), the coefficients dntroduction handicamndintroduction handicap x Low-ability
are not statistically significant by itself, buethlinear combination igp(= 0.02). This suggests
that low-ability types sabotage more strongly aftex introduction of handicap than in the
regime without AA, while holding the received sadge constant. Most importantly, a
retaliation motivation is confirmed by the signdit coefficient for receiving sabotage in the

previous round.
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TABLE 5. SABOTAGE AND THE INTRODUCTION OF AFFIRMATIVE ACTION

(€] 2 3
Sabotage Sabotage Sabotage Sabotage Sabotage Sabotage
occurrence intensity occurrence intensity occurrence intensity
Panel Panel Panel Panel Panel Panel
Independent variables probit tobit probit tobit probit tobit
Introduction head-start -0.052 -5.262** -0.162* -0.561 -0.246**  -4.411*
(0.074) (2.703) (0.084) (2.581) (0.094) (2.635)
Introduction handicap 0.104 4.279** -0.023 6.302** -0.140* 2.261
(0.079) (1.811) (0.082) (2.695) (0.083) (2.787)
Low-ability 0.124 1.112 -0.018 4.583 -0.043 0.114
(0.096) (4.930) (0.084) (5.215) (0.083) (4.183)
Introduction head-start x Low- 0.256*** -8.265** 0.375%** 2.437
ability (0.099) (3.424) (0.136) (3.624)
Introduction handicap x Low- 0.288*** -3.544 0.437*** 3.365
ability (0.094) (3.599) (0.122) (3.686)
Sabotage received in t-1 0.006* 0.574%**x
(0.003) (0.061)
Constant 36.162** 35.285%*** 30.753**
(12.317) (12.521) (10.051)
# Observations 1152 567 1152 567 1008 496
# Pairs 36 33 36 33 36 32
Wald Ch? 17.731 36.359 43.317 44.341 68 133.271
Post-regressions Wald-tests
p-values
Introduction HS = Introduction 0.137 0.000 0.228 0.058 0.401 0.070
HC
Introduction HS + Introduction 0.322 0.000 0.207 0.418
HS x Low-ability = 0
Introduction HC + Introduction 0.013 0.251 0.007 0.018
HC x Low-ability = 0
Introduction HS x Low-ability = 0.818 0.328 0.749 0.846

Introduction HC x Low-ability

Notes: The data comprise of one observation per indivigea round (Part 2 and 3, NOAA-HS and NoAA-HC
treatments). Estimation coefficients in columns,ahece and five report panel probit regressiorts wandom
effects clustered on the pairs’ level. The dependanableSabotage occurrengés a dummy variable that takes
the value one in case of sabotage by subjéttroundt. The coefficients show marginal effects. Estinmatio
coefficients reported in columns two, four and sport panel tobit regressions. The dependent hleris
Sabotage intensity conditioned orsabotage > 0. The data pointsabotage = 0 are not included in the tobit
estimations. Therefore, the dependent variableuiscated between 1 and @8ead-startand Handicap are
dummy variables that equal one in Part 3 underdbpective AA policy and zero otherwise. The rafesegroup
is Part 2, when no AA policies appliddbw-ability is an indicator for the low-ability type (with thegh-ability
type as the reference grouplead-startx Low-ability andHandicap x Low-abilityare interactions of dummies.
Sabotage received in t —dorresponds to sabotage in received in the previound. Not reported control
variables are age, rounds’ dummies and a femalemur@ontrolling for risk attitude and being the toament
winner in the preceding round does not substapt@lhnge the results. Robust standard errors échtsion the
pairs’ level) are in parentheses. *f*< 0.01, *p < 0.05, *p < 0.1.

Result 5.(a) The number of rounds in which low-ability tgabotage is significantly higher
after the introduction of handicap. (b) Sabotagemnsity is lower under head-start and higher
under handicap than without an AA policy. (c) Haragl is less desirable, as it tends to result

in more sabotaging.

Results 5 (a) and (b) provide only partial supgortHypothesis 1. Result 5(c) contradicts
Hypothesis 3. We can only speculate about poter@zsdons. It may be that the introduction of
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handicap serves as a justification to sabotage shrecdesigner is him- or herself ‘sabotaging’
high-ability types with a handicap. An analogougidacould work for the introduction of head-
start: the designer ‘helps’ low-ability types whbkad-start, and high-ability types react to this
policy of the *authority’ by reducing sabotage. &nwe provide the first experiment of this

kind, these questions remain open for future resear

7.3. Removal of Affirmative Action and Sabotage Bedwvior

The difference between sabotage in Part 3 and2Rarttreatments HS-NOAA and HC-NoAA,
i.e., for the removal of AA policies, is illustratén Figure 9. As can be observed in Panel (A),
average sabotage is higher in Part 3 when the Aigypis removed than in Part 2. High-ability
types impose, on average, significantly more sawotter the removal of the AA policy
(head-start: increase by 12.9 seconds per workingtep < 0.01; handicap: by 8.5 seconds,
p = 0.09; FPP tests). Also, low-ability types salgetaignificantly more in Part 3 after the
removal of head-start (head-start: by 7.2 secopds0.01; handicap: 4.54 = 0.25; FPP
tests). Panel (B) illustrates the change in theiweace of sabotage. It suggests that the number
of rounds when subjects committed sabotage is higheart 3. However, the change is only
marginally significant in one case: for high-alyiliypes in the HC-NoAA treatmenp € 0.07,
FPP test). All other comparisons are not significan

FIGURE 9. CHANGE IN SABOTAGE AFTER THE REMOVAL OF AFFIRMATIVE ACTION POLICIES
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Notes: The sample includes Parts 2 and 3 of the HS-No#Ad\lC-NOAA treatments. The data are based on nretividual
values of differences in sabotage between PartZPart 3. The error bars are standard errors.

Table 6 provides results from hurdle regressiomedions for the data pooled from HS-NoAA
and HC-NoAA treatment¥. The independent variables include indicaf®esnoval head-start
and Removal handicaphat are equal to one in Part 3 of the respedte@ments and zero

17We report the separate estimations for each tesgtin Table A7 in Appendix I.
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otherwise. To control for Part 2 differences betwte treatments HS-NoAA and HC-NoAA
we also include thélS-NoAA treatmemdummy in our estimations. Thew-ability dummy
and its interaction with AA removal dummiese meant to capture possible differences
between types. In model (3), we control for theosatpe received in the previous round. As in

all previous models, we include socio-demograpbittiol variables.

As can be seen from the (marginal effects of) gresiimates in model (1), the probability of
sabotage occurrence increases, ceteris paribug,3lyafter the removal of head-start. The
coefficient of the removal of handicap on sabotageurrence is positive and significant in
models (2) and (3) when controlling for the intei@e of the removal with the ability dummy.
Together with the results of the post-estimatitims probit regression estimations suggest that
the high-ability types engage in sabotage morenofteen handicap is removed as compared
to the periods when it was in place, whereas thedbility types do not. As can be seen from
the tobit estimations, sabotage intensity increastes the removal of the AA policies. The
effect of the removal of head-start is especialnpunced and more than twice the size of the
effect of handicap (see post-estimation results vt 0.05). The interaction dummy variables
of the low ability and removed AA are in almost gfflecifications not significantly different
from zero, suggesting that both types do not difieheir reactions to the AA removal. When
controlling for received sabotage (i.e., potentgdliation) in column six, we see that, again,
the experience of receiving sabotage has a stradgsenificant effect on sabotaging the
opponent?

Result 6.(a) The overall number of rounds with sabotagedaases after the removal of AA
policies. (b) Sabotage intensity also goes up dfterremoval of AA policies. (c) The effects

are more pronounced after the removal of head-stam after the removal of handicap.

Results 6 (a) and (b) contradict Hypothesis 2. Ré€g0) contradicts Hypothesis 3. Similar to
the earlier results, one way to interpret thisifigds that, once AA policies are removed, high-
ability types may think that committing more salggas now admissible. At the same time,

low-ability types appear not to respond with moaéatage. This is a surprising result. We

18 The results of random-effects GLS panel regressieweal a similar pattern regarding the overdibsage levels and are
reported in Table A7 in Appendix I.
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expected that there would be more sabotage owenalh a particular policy is introduced and

not when it is removed.

TABLE 6.SABOTAGE AND THE REMOVAL OF AFFIRMATIVE ACTION

(€] 2 ®3)
Sabotage Sabotage Sabotage Sabotage Sabotage Sabotage
occurrence intensity occurrence  intensity occurrence  intensity
Independent Panel Panel Panel Panel Panel Panel
variables probit tobit probit tobit probit tobit
HS-NoAA 0.247" 2.136 0.242 2.127 0.224 16.392°
treatment (0.095) (4.537) (0.095) (4.531) (0.089) (6.521)
Removal head-start 0.314™ 18.776" 0.342" 19.550™ 0.321 34.436™
(0.111) (4.552) (0.127) (4.813) (0.128) (6.851)
Removal handicap 0.127 9.31% 0.167" 8.433" 0.127 13.839"
(0.079) (2.050) (0.076) (2.813) (0.075) (3.355)
Low-ability 0.119" -2.438 0.153 -2.457 0.173 14.409
(0.050) (4.566) (0.057) (4.746) (0.066) (6.897)
Removal head-start -0.056 -1.482 -0.080 -10.808
x Low-ability (0.072) (3.036) (0.105) (3.961)
Removal handicap -0.079 1.787 -0.094 -10.693
x Low-ability (0.063) (3.932) (0.068) (4.676)
Sabotage received 0.008 0.899"
int-1 (0.004) (0.095)
Constant 15.761 15.349 4.350
(11.790) (11.798) (18.023)
# Observations 1152 505 1152 505 1008 446
# Pairs 72 56 72 56 72 52
Wald Ch? 41.996 158.338 55.689 158.953 56.459 229.855
Post-regressions
Wald-tests p-values
Removal HC = 0.135 0.034 0.219 0.029 0.189 0.003
Removal HS
Removal HS + 0.014 0.000 0.079 0.001
Removal H& Low-
ability =0
Removal HC + 0.345 0.000 0.712 0.358
Removal

HC x Low-ability
=0

Notes: The data comprise of one observation per indivigheslround (Part 2 and 3, HS-NoAA and HC-NoAA
treatments). Estimation coefficients in columns,ahese and five report panel probit regressiorts wandom
effects clustered on the pairs’ level. The dependanableSabotage occurrengés a dummy variable that takes
the value 1 in case of a sabotage by subjéctroundt. The coefficients show marginal effects. Estinmatio
coefficients reported in columns two, four and s&port panel tobit regressions. The dependent hleris
Sabotage intensity conditioned orsabotage > 0. The data pointsabotage = 0 are not included in the tobit
estimations. Therefore, the dependent variableiigchated between 1 and 60S-NoAA treatmeris a treatment
dummy that equals one in the treatment HS-NoAA@notherwise. The reference group is HC-NoOAA treatime
Removal head-starand Removal handicamre dummy variables that equal one in Part 3 ef réspective
treatment when AA policy was removed and zero otiser. The reference group is Part 2 when the rdispec
AA policies appliedLow-ability is an indicator for the low-ability type (with tiégh-ability type as the reference
group). Removal head-start x Low-abilitsnd Removal handicap Low-ability are interaction of the dummy
variables.Sabotage received in tdorresponds to sabotage received in the previmwsdr Not reported control
variables are age, rounds and a dummy for fem@lastrolling for risk attitudes and being the tounemt winner
in the preceding round does not change the refuttisust standard errors (clustered on the paivgl)ere in
parentheses. **H < 0.01, *p < 0.05, *p < 0.1.
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8. Discussion and Conclusion

AA policies are common, often controversial, andlnesearched in economics, in general.
However, hitherto no study has fully analyzed tifieats of the lifecycle (introduction,
continuation, and removal) of such policies in antoolled environment. Furthermore,
comparative analyses of different AA instrumentshsas head-start and handicap, have been
lacking so far. Importantly, especially in organiaas and workplaces, but not only there, such
AA policies may affect not only effort provisionytbalso the level of sabotaging others. That
is why our setup focuses also on sabotage.

In this study, we assess the combination of thiesetinter-related but erstwhile unexplored
research topics. We run a laboratory experimenh witreal effort tournament and the
possibility of sabotaging others. We also inveségae effects of introducing and removing
head-start and handicap on effort and sabotagécim & tournament.

Contrary to some earlier studies, we find that Adiges do not universally result in higher
effort. In particular, high performers that alreakperienced contests without AA, reduce their
effort after the introduction of the policy. Moresry and reassuringly for policymakers, we
observe less sabotage under AA policies, whenaimmament started right away with an AA
policy in place. When an existing AA policy is reweal, it does not necessarily reduce effort,

but unfortunately, it can significantly intensifgitsotage in the short run.

These results are of importance both from the getsge of advancing scholarly literature on
tournaments and from the perspective of policymgkiWe first discuss some conclusions
related to policymaking. Since it is almost impb#sito get data allowing for causal inference
on the whole lifecycle of an AA policy from outsitlee laboratory, policymakers often need
to rely on theoretical predictions on the implicas of the introduction or removal of an AA
policy. Even the existing experimental studies stigate such effects in a between-subject
manner. While their results can provide ample eweeon the difference in behavior between
an AA policy and a regime without AA, they cannaipture the relevant dynamics of the

introduction and removal of the policy itself.

In terms of the contribution to the relevant schgléterature, our study provides a series of
new techniques and results. First, we use a réadtedsk and actual (not induced) individual
ability to pair and match subjects in the tournatn€he two AA policies that are incentive-

identical but differ in the framing are implementéd a between-subject design. Our
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experimental setup with introducing and removing ttolicies is novel. Moreover, our
experimental design allows comparing the effect&Afpolicies both between- and within-
subjects as well as investigating the intertempeifaicts of the experience of such a policy in
another new regime without AA guiding the tournamé&mally, our design allows us to assess

the extensive and intensive margins of sabotagenuitferent policies.

Our results support some of the existing obseraatand add new results to the literature. The
most important finding, in a nutshell, is that thecycle of an AA policy is very relevant for
its effects on effort provision and sabotage. Tlweges only one snapshot comparing an AA
policy with a baseline cannot provide the broadetupe that is — given our results — necessary
for an empirical assessment that informs policymakEor example, the first experimental
study on AA by Schotter and Weigelt (1992) foundtthn AA policy does not affect effort
provision. The finding was later corroborated ifiedd study by Calsamiglia et al (2013). We
show in this study that the conclusion may depamdhe type of AA policy, the type of the
player, and the chronology of the AA lifecycle, j e experience. High performers that have
previously experienced a regime without AA may iEltheir effort provision. Moreover, both
Brown and Chowdhury (2017) in the field and Leiblataet al. (2018) in the laboratory found
that an AA policy leads to higher levels of sabetéigan in an environment without AA. The
current study shows that such a negative effechrofAA policy may not necessarily be
universal. Contestants may even commit fewer attsabotage when an AA policy is
introduced (as for example in case of head-stAtt}he same time, contestants surprisingly
commit more sabotage when they already have pxjgegréence in a regime with an AA policy,

after this policy is removed.

Our results also show that head-start and handeap to have quite similar effects on
subjects’ behavior in several dimensions. Neveztisglsome differences emerge: We observe
more rounds with sabotage and higher sabotagesityemposed by low-ability types after
the introduction of handicap, compared to head-starthermore, the removal of head-start

seems to lead to more intense sabotage than tlevadf handicap.

One, however, must take caution before generalinimgresults. Similar to any laboratory
experiment, this study has to face the test ofreatevalidity. We introduce a very stylized real
effort tournament with sabotage that may be morprapiate for organizational and

workplace-related tournaments than other contestearch of more experimental control and
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simplicity, we implement a two-player tournamenheThumber of involved players may well

be relevant for the effects that we describe inpidyaer.

This brings us to possible extensions of our sef@nrad (2000) showed that, when there are
multiple players in a contest, committing sabothgeomes a public good, and due to the free-
riding incentives in public goods, sabotage cansrarAlthough field studies and laboratory
experiments have shown that people still commibtade in multi-player settings, it is an open
empirical question whether including more contetstan our design would bring different
results. There is also a strand of literature dloaiments the effects of AA on sabotage towards
the tournament designer. Ku and Salmon (2012) wbdesuch negative effects. They
randomly split subjects into high and low wage play When the low wage players knew that
they were discriminated against, they ended up ymiod much less in a piece-rate task.
Similarly, Fallucchi and Quercia (2018) found thahen a proportion of a reward is saved for
a specific group of subjects, then ‘retaliationaamgt the experimenter increases. Our current
design does not have such features, but underatasdch behavior throughout the lifecycle
of an AA policy seems relevant from a methodologerspective. Outside the laboratory,
players often communicate with each other whilenglpart in tournaments. The effects of
such communication on contestants’ behavior wheAfapolicy is introduced or removed is
still an open question. Investigating these quastiar setups with our experimental paradigm

may provide additional explanations for the behathat we have observed in our study.
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APPENDIX (for online publication)

Appendix I: Figure and Tables

FIGURE Al. SCATTER PLOT OF TOTAL NUMBER OF ANSWERS AND CORRECT NUMBER OF ANSWERS

High-ability types Low-ability types

Correct answers
Correct answers

T T T T T T T T
0 20 40 60 80 0 20 40 60 80
Total answers Total answers

Notes: Scatter plot of correct and total answers per do(of two minutes) in Parts 2 and 3. The solid line
illustrates Spearmang The dashed line is the 45°-line.

TABLE ALl. ABILITY SCORE BY TYPE

Average number of correctly solved questions (pi@ute) in Part 1

Rounds 1-4 Rounds 5-8
Type N Mean Median Std. Dev. Mean Median Std..Dev
High-ability 72 1044 10.13 2.65 13.28 13 2.54
Mid-ability 48 7.52 7.31 1.45 9.54 9.75 0.98
Low-ability 72 5.17 5.25 1.50 6.62 6.75 1.56
Total 192 7.73 7.38 3.04 9.85 9.63 3.45
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TABLE A2. DESCRIPTIVE STATISTICS OF EFFORT

Affirmative Panel (A): Part 2 Panel (B): Part 3

actilon Per type or per Mean Median Std. Min. Max. Mean Median Std. Min. Max.

regime pair Dev. Dev.

No High-ability 11.82 11.61 344 6.12 184 1254 123 3.24 6.9 20.25

affirmative  Low-ability 5.67 5.62 2.2 0.66 9.11 6.25 6.64 3.29 12.93

action Total 17.5 17.05 533 7.53 27.52 18.8 17.77 49959 30.25
High-ability 10.94 12.55 501 1.42 19.31 7.38 729 555 0 16.81

Head-start Low-ability 6.79 6.45 223 274 1239 6 5.91 2.40 12.04
Total 17.73 18.31 6.4 7.02 29.88 13.38 12.98 7.382 28.85
High-ability 1151 11.63 397 494 1831 8.38 8,58 6.29 057 17.88

Handicap ~ Low-ability 724 718 213 381 1175 6.46 675 8. 0 12.41
Total 18.75 17.63 558 10.86 28.06 14.84 15.13 48.9.78 28.64

Notes: Medians, standard deviations, minima and maximaned in the rowsligh-ability andLow-ability are
computed based on the individual averages ovet gaginds (i.e., with one independent observatiarspbject).
Statistics reported in the roWwstal represent effort levels exerted by both subjectsym pair. Here, we have one
independent observation per pair. The subjectadand AA in Part 2 were exposed to the head-staraadicap
regimes in Part 3. Whereas subjects facing eitbad+start or handicap in Part 2 experienced norARart 3.

TABLE A3. EFFORT AND THE REMOVAL OF AFFIRMATIVE ACTION POLICIES (ALTERNATIVE SPECIFICATION )

Independent variables (1) (2) (3)
AA removed 0.279 1.041 0.431
(0.338) (0.652) (0.264)
Low-ability -4.709**  -3.670***  -0.405
(0.631) (0.645) (0.282)
HS-NOAA treatment -0.139 -0.417 -0.077
(0.835) (0.978) (0.288)
Low-ability x AA removed -2.078**  -0.733***
(0.648) (0.262)
HS-NoAA treatment x AA removed 0.554 0.017
(0.669) (0.265)
Effort in t-1 0.814***
(0.044)
Constant 11.721%*  11.340** 2,153*
(2.305) (2.358) (0.886)
# Observations 1,152 1,152 1,008
# Pairs 72 72 72
Overall B 0.3247 0.3374 0.7331

Notes: GLS panel regression (random effects) véffort; as the dependent variablehe data comprise of one
observation per individual per round (Part 2 anéiS;NoAA and HC-NoAA treatmentspA removeds equal
one in rounds of Part 3, when no AA was in placgneore; and zero otherwiskelS-NoAAis a dummy taking
value of one for the HS-NOAA treatment; and is zetloerwise Low-ability is an indicator for the low-ability
type (with high-ability types as the reference grpollow-ability x AA removeds an interaction of two dummy
variablesEffort in t-1 corresponds to sabotage received in the previmwsd: Not reported control variables are
age, rounds and a dummy for females. Controllingrigk attitudes and being the tournament winnethim
preceding round does not change the results. Rebarstlard errors (clustered on pairs level) apaientheses.
** p<0.01, *p<0.05 *p<0.1.
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TABLE A4. DESCRIPTIVE STATISTICS ON SABOTAGE

Panel (B): Part 3

abotage occurren

Intensive sabotage

Sabotage occurrence

Intensive sabotage

rounds with (conditional on ?gsg?gee ':{;\?e?njzzgazgsbgzt e (# rounds with (conditional on ?gsg?gee
botag; > 0) sabotage> 0) g 9€ sabotage> 0) sabotage> 0) 9
11 36.10 20.81 36.11 3.94 30.96 18.21
.58 (16.58) (20.82) (48.71) (3.71) (18.09) (21.34)
5¢ 36.80 18.37 33.33 3.92 28.50 16.15
33 (15.47) (19.76) (47.81) (3.43) (18.48) (19.18)
3t 36.45 19.59 34.72 3.93 29.70 17.18
44 (15.89) (20.19) (47.94) (3.55) (18.33) (20.17)
61 20.41 10.4 16.67 3.06 32.99 13.60
70 (15.77) (12.19) (38.35) (2.48) (19.20) (15.98)
32 20.33 12.43 11.11 4.67 30.85 21.49
A1 (14.21) (14.23) (32.34) (3.48) (16.93) (20.45)
20.37 11.42 13.89 3.86 31.89 17.55
.89 (14.77) (13.10) (35.07) (3.09) (17.79) (18.53)
17.08 5.91 11.11 3.22 35.98 16.41
45 (13.52) (12.9) (32.33) (2.69) (19.23) (16.94)
3t 18.02 6.87 22.22 5.17 37.55 25.69
.05 (13.14) (13.33) (42.78) (3.59) (15.73) (21.43)
17 17.53 6.39 16.67 4.19 36.71 21.05
21 (18.14) (12.94) (37.8) (3.28) (17.40) (19.61)

r subject (in rTotal, per pair). Standard deviations are reported menqtheses based on independent observations. biextsu
the hestart or handicap regimes in Part 3. Whereas stibfacing either head-start or handicap in Pat@erienced no AA in



TABLE A5. GLS REGRESSION OF IMPACT OF AFFIRMATIVE ACTION ON SABOTAGE IN PART 2

(€] 2 3
Independent variables Sabotage Sabotage Sabotage
Head-start -7.159* -8.898* -9.723**
(4.270) (4.568) (3.801)
Handicap -13.507*** -15.094*** -12.016***
(4.195) (4.445) (3.477)
Low-ability 3.091 1.343 -1.503
(1.963) (2.392) (2.525)
Head-start x Low-ability 3.498 7.387
(3.350) (5.551)
Handicap x Low-ability 3.195 5.852*
(2.012) (3.110)
Sabotage received in t-1 0.648***
(0.109)
Constant 29.649*** 25.880***
(8.879) (7.151)
# Observations 1152 1152 1008
# Pairs 72 72 72
R? 0.112 0.114 0.442
Post-regressions Wald-tests p-values
HS =HC 0.096 0.115 0.544
HS + HSx Low-ability = 0 0.242 0.537
HC + HC x Low-ability = 0 0.005 0.042
HS x Low-ability = HC x Low-ability 0.927 0.784

Notes: GLS panel regression (random effects) vgisiibotage as the dependent variable. The data are from
Part 2 of all four treatmentsiead-startandHandicapare subject- and time-invariant dummies for the AA
policy. The reference group is the regime withoat Row-ability is an indicator for the low-ability type (with
the high-ability type as the reference grouigad-start x Low-abilityandHandicapx Low-ability are the
interaction of dummy variableSabotage received in t-dorresponds to the one-round lagged sabotage
variable. Not reported control variables are agends and a dummy for females. Controlling for kg
received or committed sabotage, or being the tonem& winner in the preceding round, and risk attsu
does not change the results. Robust standard efchrstered on the pairs’ level) are in parentheses
** n<0.01, *p<0.05, *p<0.1.
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TABLE A6. GLS REGRESSION OF SABOTAGE AND THE |NTRODUCTION OF AFFIRMATIVE ACTION

(1) (2) 3)
Sabotage Sabotage Sabotage
Introduction head-start -5.962 -11.552** -15.476**
(4.254) (5.070) (5.162)
Introduction handicap 5.376 -0.048 -8.214**
(3.562) (4.181) (3.990)
Low-ability 5.276 -0.240 -2.808
(3.806) (3.467) (3.003)
Introduction head-start x Low- 11.142%* 18.570***
ability (3.837) (5.988)
Introduction handicap x Low- 10.885*** 19.727***
ability (3.982) (5.806)
Sabotage received in t-1 0.564***
(0.147)
Constant 26.399** 22.275%*
(10.127) (8.502)
# Observations 1152 1152 1008
# Pairs 36 36 36
R? 0.014 0.026 0.304
Post-regressions Wald-tests
p-values
Introduction HS = Introduction  0.035 0.069 0.258
HC
Introduction HS+ Introduction 0.923 0.438
HSx Low-ability = 0
Introduction HC+ Introduction 0.007 0.001
HCx Low-ability = 0
Introduction HSx Low-ability = 0.962 0.896

Introduction HC x Low-ability

Notes: GLS panel regression (random effects) vgisiibotage as the dependent variable. The data are from
the NOAA-HS and NoAA-HC treatmentsatroduction head-startand Introduction handicap are dummy
variables that equal one in Part 3 under the reispe8A policy and zero otherwise. The referenceugr is
Part 2, when no AA policies appliedow-ability is an indicator for the low-ability type (with ttégh-ability

type as the reference groumroductionhead-start x Low-abilityandintroductionhandicap x Low-abilityare

the interaction of dummy variableSabotage received in tarresponds to the one-round lagged sabotage
variable. Not reported control variables are agends and a dummy for females. Controlling for kg
received or committed sabotage, or being the tanem& winner in the preceding round, and risk atttu
does not change the results. Robust standard efclrstered on the pairs’ level) are in parentheses
** n<0.01, *p<0.05, *p<0.1.
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TABLE A7. SABOTAGE AND THE REMOVAL OF AFFIRMATIVE ACTION BY TREATMENT

Panel (A): HS-NoAA treatment Panel (B): HC-NoA&atment
1) (2) 3
Sabotage Sabotage Sabotage Sabotage Sabotage Sabotage Sabotage Sabotage Sabotage Sabotage Sabotage Sabotage
occurrence intensity occurrence intensity occurrence intensity occurrence intensity occurrence intensity occurrence intensity
Independent Panel Panel Panel Panel Panel Panel Panel Panel Panel Panel Panel Panel
variables probit tobit probit tobit probit tobit probit tobit probit tobit probit tobit
AA removed 0.076 16.618" 0.106 17.53T 0.101 14.24% 0.120 10.18Y 0.158" 9.631" 0.094 7.321"
(0.066) (1.485) (0.081) (2.158) (0.087) (2.385) (0.075) (2.132) (0.073) (2.969) (0.066) (2.700)
Low-ability 0.079 -4.757 0.106 -3.928 0.109 -(®42 0.165 0.255 0.206 -0.369 0.133 1.573
(0.072) (6.179) (0.089) (6.313) (0.097) (5.055) (0.089) (6.918) (0.090) (7.319) (0.096) (3.625)
Low-ability x -0.058 -1.729 -0.047 -5.359 -0.075 1.135 -0.104 -
AA removed 10.934"
(0.081) (2.964) (0.096) (3.190) (0.061) 208) (0.077) (3.895)
Sabotage 0.002 0.565% 0.018" 1.114"
received in t-1 (0.005) (0.089) (0.003) (0.098)
Constant 7.832 7.367 12.311 477748 47.781 36.473"
(14.880) (14.834) (11.512) (22.252) (2331 (10.980)
# Observations 576 312 576 312 504 277 576.000 93.000 576.000 193.000 504.000 169.000
# Pairs 36 30 36 30 36 30 36.000 26.000 36.000 26.000 36.000 22.000
Wald Ch? 26.919 140.910 50.972 141.360 22.075 161.798 .9783 35.251 88.546 35.334 105.228 166.975
Post-regressions
Wald-tests p-values
AA removed + 0.537 0.000 0.578 0.000 0.356 0.000 0.890 0.214
Low-ability x

AA removed =0

Notes: Sabotage occurrence is analyzed with panel pregtessions with random effects. Marginal effects r@ported. Sabotage intensity is analyzed witreptobit
regressions and conditioned smbotage;;:>0 and censored below and above at 1 and 60. Tiaeada from Parts 2 and 3 of the HS-NoAA and HC-Kadpeatments.
AA removeds equal to one for Part Bow-ability is an indicator for the low-ability type (with thégh-ability type as the reference groupdw-ability x AA removeds an
interaction Sabotage received in tebrresponds to sabotage received in the prevauurgd: Not reported control variables are age, reamdi a dummy for females. Controlling
for risk attitudes, and being the tournament wiringhe preceding round does not change the re®udisust standard errors (clustered on the pav&l) are in parentheses.
*** n<0.01, *p<0.05 *p<0.1.
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TABLE A8. GLS REGRESSION ON SABOTAGE AND THE REMOVAL OF AFFIRMATIVE ACTION

(1) (2) 3)
Sabotage Sabotage Sabotage
5.848 5.844 2.399
HS-NOAA treatment (3.818) (3.817) (2.666)
Removal head-start 16.521" 18.724 13.489
(5.844) (6.591) (5.933)
Removal handicap 5.878 7.222 5.640
(3.853) (4.097) (3.283)
Low-ability 1.671 3.469 4.590
(1.866) (2.278) (2.936)
. -4.415 -6.928
Removal head-star Low-ability (2.792) (4.790)
Removal handicap Low-ability (iggg) '?2'.758430)
Sabotage received in t-1 0.752
(0.198)
Constant 12.147 11.128 11.760
(11.469) (11.447) (6.911)
# Observations 1,152 1,152 1,008
# Pairs 72 72 72
R? 0.097 0.103 0.492
Post-regressions Wald-tests
p-values
Removal HC = Removal HS 0.103 0.120 0.195
Removal HS + Removal 0.008 0.118
HSx Low-ability = 0
Removal HC + Removal 0.224 0.741

HC x Low-ability = 0

Notes: GLS panel regression (random effects) vgistibotage as the dependent variable. The data are from the
HS-NoAA and HC-NoAA treatment$1S-NoAA treatmeris a treatment dummy that equals one in the treatm
HS-NoAA and 0 otherwise. The reference group is MfRMA treatment.Removal head-starand Removal
handicapare dummy variables that equal one in Part 3@fdispective treatment when AA policy was removed
and zero otherwise. The reference group is Parthi@nvithe respective AA policies applidcbw-ability is an
indicator for the low-ability type (with the highsgity type as the reference grouemoval head-start x Low-
ability and Removal handicap Low-ability are interaction of the dummy variabl&abotage received in t-1
corresponds to the one-round lagged effort varididte reported control variables are age, roundseadummy
for females. Controlling for the lagged receivedcommitted sabotage, or being the tournament wirméne
preceding round, and risk attitudes does not chéimgeesults. Robust standard errors (clusterethermpairs’
level) are in parentheses. *¥< 0.01, *p < 0.05, *p< 0.1.
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Appendix Il: Additional results

All.1. Experience of Existing Affirmative Action and Effort Provision

As shown in 6.2., the effects of AA policies aredgositive when subjects have previously
entered the tournament without AA policy. In whalldws, we directly compare subjects’
effort levels under the AA polices in Part 2 witffioet under the same conditions in Part 3. In
order to do so, we pool the data from Part 2 ofHISeNoAA and HC-NoOAA treatments and
Part 3 of the NOAA-HS and NoAA-HC treatments. Feyukll.1l illustrates the empirical
distributions of average individual effort by sutije types.

FIGURE All.1. EMPIRICAL CDFs OF EFFORT UNDER AFFIRMATIVE ACTION
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As can be seen, the effort of high-ability typeattbperated under AA policies in Part 3 is
lower than those that operated under AA policieBant 2 (botlp < 0.08, FP2S test). Effort of
low-ability types, however, does not diffgrX 0.32). The regression results reported in Panel
(A) of Table All.1 provide additional support fohis observation: Panel (B) reports the
analysis of the effect of the previous experienicia® AA policy on the effort without AA.
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TABLE All.1. EFFORT AND PAST EXPERIENCE

Panel (A):
Competition under head-start and handic@ompetition under no affirmative action

Panel (B):

Independent variables (1) (2) (3) (4) (5) (6) (7)
Experience -2.016 -3.337" -3.28* -0.695 0.560 0.726 0.185
(0.812) (1.211) (1.472) (0.344) (0.684) (0.835) 16@)
Head-start -0.618 -0.612 -0.56 -0.001
(0.823) (0.825) (0.974) (0.210)
Experience xHead-start -0.11 0.012 0.012 -0.096
(0.944) (0.799) (0.799) (0.208)
Low-ability -2.818" -4.092" -4.09*** -0.507 -5.777**  -5.604**  -1.331***
(0.563) (0.710) (0.706)  (0.283) (0.502) (0.473) 210)
Experience x Low-ability 2.657°  2.66** 0.587 -0.333 -0.038
(0.970)  (0.969)  (0.332) (0.798) (0.244)
Effort in t-1 0.815" 0.789***
(0.034) (0.029)
Constant 9.91%  10.453" 10.73** 2.342" 10.581**  10.483**  2.505***
(1.950) (1.894) (1.903) (0.647) (1.628) (1.621) 5@7)
# Observations 1,152 1,152 1,152 1,008 1,152 1,152 1,008
# Pairs 72 72 72 72 72 72 72
Overall B 0.134 0.151 0.151 0.664 0.451 0.451 0.772

Notes: GLS panel regression (random effects) wéffort; as the dependent variable. Robust standard errors
(clustered on the pairs’ level) are in parentheSssmations are based on the data when subjepesierced AA
policies, i.e., Part 2 of the HS-NoAA and HC-NoArkedatments and Part 3 of NOAA-HS and NoAA-HC.
Experienceequals one if the data is from ParttBead-startequals one when the AA policy is head-start.
Experience xHead-staiis their interactionLow-ability is an indicator for the low-ability type (with thegh-
ability type as the reference grougxperience x Low-abilitys an interaction variabl&ffort int —1 corresponds

to the effort in the previous period. Not reportamhtrol variables are age, rounds and a dummyedorafes.
Controlling for lagged effort of the rival, beinlget tournament winner in the preceding round, askl attitudes
does not change the results. 1% 0.01, *p < 0.05, *p < 0.1.

All.2. Experience of Existing Affirmative Action and Sabotage Behavior

Figure 12 shows the empirical distribution of indwal sabotage behavior under AA policies
in Part 2 and in Part 3. It suggests that sabatag®re severe in Part 3 than in Part 2. This
difference is especially pronounced for handicdippt@alues for comparison under handicap
in Part 2 and Part 3 are below 0.87, with only ereeption, i.e., sabotage occurrence among
high-ability types, FP2S tests). Models (1)-(3)Tiable All.2 report the regression results of

sabotage behavior under AA policies.
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FIGURE All.2. EMPIRICAL CDFS OF SABOTAGE UNDER AFFIRMATIVE ACTION
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TABLE All.2. PAST EXPERIENCE AND SABOTAGE

Panel (A):

Competition under head-start and handicap

Panel (B):

Competition under no affirmative action

()

)

@)

4

(©)

(6)

Sabotage Sabotage
occurrence intensity

Sabotage Sabotage
occurrence intensity

Sabotage Sabotage
occurrence intensity

Sabotage Sabotage
occurrence intensity

Sabotage Sabotage
occurrence intensity

Sabotage Sabotage
occurrence intensity

Independent variables  Panel Panel Panel Panel Panel Panel Panel Panel Panel Panel Panel Panel
probit tobit probit tobit probit tobit probit tobit probit tobit probit tobit
Experience 0.133* 15.731%*  0.044 15.785%*  -0.039 10,113 -0.077 1—3 - -0.094 -11.340**  -0.080 -9.251**
(0.072) (3.126) (0.070) (4.395) (0.075) (3.780) (0.307) (4.332) (0.361) (5.439) (0.104) (4.160)
Head-start 0.108 -1.423 0.107 -1.422 0.097 -1.226
(0.072) (3.141) (0.072) (3.142) (0.068) (2.660)
Experience x HS-NoAA 0.152 13.633**  0.149 13.723**  0.138 9.848**
(0.512) (5.040) (0.549) (5.035) (0.113) (3.846)
Low-ability 0.201***  -0.377 0.111* -0.319 0.119* 0.110 0.023 0.090 0.009 2.011 -0.034 -0.712
(0.057) (3.504) (0.051) (4.843) (0.057) (4.035) (0.265) (3.878) (0.246) (5.161) (0.063) (3.839)
Experience x Low-ability 0.188** -0.110 0.258** 4,201 0.031 -3.867 0.061 -2.506
(0.082) (6.269) (0.096) (5.315) (0.280) (6.861) (0.075) (5.144)
Sabotage received in t-1 0.004* 0.574%** 0.012***  0.694***
(0.002) (0.061) (0.003) (0.071)
Constant 10.858 10.846 10.355 42.587*** 41.278*** 38.980**
(9.383) (9.408) (7.779) (10.407) (10.648) (8.221)
# Observations 1,152 512 1,152 512 1,008 447 1,152 560 1,152 560 1,008 495
# Pairs 72 52 72 52 72 52 72 47 144 47 144 47
Wald Ch? 44.169 37.457 45.422 37.456 59.741 134.789 13.785 58.350 14.707 58.704 50.761 131.026

Notes: Sabotage occurrence is analyzed with panel prebitessions with random effects. Marginal effects r@ported. Sabotage intensity is analyzed withep#obit
regressions, conditioned aabotage;; > 0 and censored below and above at 1 and 60. Thesifirg€olumns are based on the data from ParttheoHS-NoAA and HC-
NOAA treatments, and Part 3 of NOAA-HS and NoAA-H€atments. Columns seven to twelve are based vr2 B&athe NoAA-HS and NoAA-HC treatments, andtFaof
the HS-NoAA and HC-NoAA treatment&xperiencesquals 1 if the data is from Part 3 and zero etiser Head-startequals 1 when the AA policy is head-stadw-ability

is an indicator for the low-ability type (with thégh-ability type as the reference groupperience x Low-abilitys an interactionExperience x HS-NoAA equal to one in
Part 3 of the treatment HS-NoAA (when NoAA followe®) and 0 otherwis&abotage received in— 1 corresponds to sabotage received in the previugd: Not reported
control variables are age, round and a dummy fmafes. Controlling for risk attitudes and being thernament winner in the preceding round doeshahge the results.

Robust standard errors (clustered on pairs level)raparentheses. *'f < 0.01, **p < 0.05, *p < 0.1.
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Appendix Ill: Experimental Instructions (For Online Publication Only)

Experimental instructions for the paper “The Lifeleyof Affirmative Action Policies and Its
Effect on Effort and Sabotage Behavior” by Subhabis Chowdhury, Anastasia Danilov, and
Martin G. Kocher

*** Date: May 16, 2023 ***

This online Appendix includes original instructiagigen to the subjects during the experiment
and their translations in English. At the beginnofighe experiment, introductory instructions
were distributed on paper (see Subsection Papérudtions). Other instructions were
displayed on the screen (see Subsection Onlineutrigins).

*** The text in italic and blue represents our cormts to the reader of this publication. It was
not presented to the participants of the experintent Treatment differences are highlighted
in red.

The German version of all instructions can be foum8ubsections Alll.3. and Alll.4.
Alll.1. Paper Instructions (English Translation)

*** |n this section you can find the English traaibn of the introductory instructions. These
instructions were distributed to subjects on papeithe beginning of the experiment. The
experimenters verbally asked the participants adrthe instructions and pointed out that the
terms such as participant, group member or expensrerefer to male as well as female
individuals, i.e., are not gender specific. Thegoral instructions can be found in Subsection
Alll.3. ***

Welcome and thank you for your participation in this experiment.
You receive €4 for arriving on time.

During the experiment you can earn money by rengipoints. The number of points that you
receive during the experiment depends on your a&ss

The points that you earn in the experiment willdxehanged into Euros at the end of the
experiment. The exchange rate is:

10 Points = 30 Cents
It is very important that you carefuligad the instructions and understand them

The experiment consists of four parts and a quassioe. Each part will be introduced on a
screen with the header ,Instructions — Part THe on-screen text will explain in detail what
the respective part of the experiment is abouagtieead the instructions carefully. If you have
any questions, please let us know by raising yamdhYour question will then be answered
at your place.

Parts one to three each consists of several idggmtands. At the end of the experiment, one
the rounds from each part one to three will be oanlgt selected. You will be paid out the sum
of money that you have earned in these three roandgpart four in cash.

Please turn off your mobile phone and refrain frtatking with other participants. Any
communication between participants will automatycaésult in the involved persons being
excluded from the experiment without compensation.
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All decisions ar@anonymous meaning thatone of the participants or experimenter learn the
identities of the other participants and their dexis, either during or after the experiment.

If you have questions, please raise your hand arekperimenter will come to your place.
Alll.2. Screen Instructions

*** |n this section you find English translation tfie instructions and screen texts that were
presented on the screen. If nothing else is ndtexltext was identical for all subjects. All
treatment differences are highlighted in red. Thrgginal instructions can be found in
Subsection Alll.4. ***

#1

Welcome to the experiment and thank you very moclydur participation.
Click OK to go to the instructions for Part 1.

#2
Instructions Part 1:

Part 1 consists @ identical rounds of 2 minutes duration each. At the end of each round,
you will be informed about your earnings. At thedaf the experiment, one of the 8 rounds
will be chosen randomly and with equal probabilithiis means that the earnings from one of
the 8 rounds will be paid out to you at the enthefexperiment.

In each round of part 1 you have to solve mathlerab. The problems include one elementary
arithmetical operation that has to be performedh wito numbers (as for example 4*10). They
can include addition, subtraction, multiplication division of two numbers (one and two
digits). You may only uspaper and pencilas an aid. Any other tools such as calculators or
cell phones are not allowed. If you use any otbel; tyou will be excluded from the experiment
and will not receive any payment.

Calculate as many problems as you can! The morelgars you solve correctly, the more
money you can eartor each problem you correctly calculate, you wilkeceive 5 points.
During each round of 2 minutes, you can calculatesamany problems as you likeThe
remaining time is displayed in the upper right esrof the screen.

Please type your solutions as fast as you carthetoput field on the screen and click the OK
button. A new task will then appear. You will alsreive feedback as to whether your last
answer was right or wrong.

You will soon be familiarized with the appearané¢he screen and some sample tasks after
clicking ,Continue”.

If you still have questions, please raise your hamd an experimenter will come to you.
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#3
Time left [sec.]:<remaining seconds were displayed here>
Example
Below are three example problems that will appear after another.

You can see a mathematical task. Next to the tasksge an input field and the OK button.
The remaining time is displayed in the upper rightner.

Please calculate the solution for the example beémter it in the input field and click on the
OK button.

Number of correctly solved problemsa counter of the correct answers was displayed
here>

How much is?
4*10 =| | oK |

*** |f the answer was wrong, the following senteraggeared below the answer: ***
Your last answer was wrong. Here is the next prable

*** |If the answer was correct, the following sentenappeared below the answer: ***
Your last answer was correct. Here is the nextlprab

*** Two more math problems appeared after each othstead of 4*10. After three tasks were
answered, the following sentence appeared: ***

The practice phase is now over.

Please click on START when you are ready to ansieunderstanding questions about Part

1

#4 The questions appeared one by one. Only correstersswere accepted. We
mark correct answers in bold here. These highlightse not visible to
participants.

Understanding questions — Part 1

How many rounds does part 1 consist 0f8,3,0, 12

How long does each round last? 1 min@tejinutes 5 minutes

Which aid tools may you use? Calculator, cell ph@ager and pen none
How many points do you get for each correctly sdlpeoblem? 05, 10, 15

How many points do you get for each incorrectlywesred problem®, 5, 10, 15

o o M w NP

The points will be converted into Euro at the erdh® experiment. What is the
conversion rate?10 points = 0.10€, 10 points =).18 points = 0.30€

You have now answered all questions correctly.kahie ,START PART 1” to start with part
1. ISTART PART 1
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#5
<5 seconds timer>
In a few seconds, Part 1 begins.

The remaining seconds are displayed in the uppghbt corner.

#6 Each of the eight rounds in Part 1 had a two-miswt@rking phase with the following
information on the screen:

Part 1
Round <the number of rounds was displayed here>

Number of correctly solved problemsa counter of the correct answers was displayecher

How much is?
11%53=[___|

*** Above is one example of the problem. After ars\aer was entered and the OK button
clicked, a new problem appeared. Starting fromsaeond problem, one of the two following
sentenced informed the participants about the @dness of their last answer: ***

Your last answer was correct. Here is the nextlprab

*k% or *kk

Your last answer was wrong. Here is the next prable

#7 At the end of each round in part 1 following infatinon was displayed:
Result of round <the number of the round was displayed here>
You solved<the number of correct answergproblems correctly.

Your payoff for this round amounts ohe number of correct answers multiplied by poeints.

Screens 6 and 7 where repeated for 8 rounds of Part
At the end of the round 8 subjects proceeded téotlmving screen:

#8

On which rank relative to the other persons in thisroom do you estimate yourself after
completing the task in Part 1?

(Rank 1: the most correctly solved tasks; ranktBd:least correctly solved tasks)

If you estimate your rank correctly or deviate g dup or down), you will receiv@50 Euros
in addition to all other payoffs.
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#9
Part 1 is now over.
Click CONTINUE to go to the instructions for Part 2

| CONTINUE |

#10
Instructions Part 2:

Part 2 consistsf 8 identical rounds eachlasting 2 minutes At the end of the experiment,
one of the 8 rounds will be chosen randomly and etfual probability for pay-out. This means
that the earnings from one of the 8 rounds wilpbg&l to you at the end of the experiment.

Task:

Also in this part, you solve mathematical problecmsisting of two one- or two-digit
numbers. The problems are very similar to thoseart 1. As in the previous part, you may
use paper and pen but no other tools such as @atalicor a mobile phone.

Group Allocation:

All participants are divided intgroups of twa The group composition remains the same over
all 8 rounds. None of the participants will knove tidentity of the participant they are in a
group with.

Before that, however, all participants will be died into categories based on their
performance (i.e., the number of correctly solved problemshialast four rounds of Part 1.

» The participants with the best performance (i.eth the highest number of correctly
solved problems) will be assigned to category I.

* The participants with the next best performancergto category Il.
* The rest will be assigned to category lll.
You were assigned wmategory<category of the subject>
The other participant in your group is frarategory <category of the partner>

This division into categories and grougsnains unchangedhroughout all rounds.

The following text was displayed to all participairt the NOAA-HS and NoOAA-HC Treatments
in Part 2:

[1°)

The performance of each member of the group corregmds to the number of tasks he/sh
completed correctly.

The following text was displayed in the HS-NoAAattreent in Part 2 to participants of
Category I:

Since you belong to Category | - the one with testlperformance - and the other group
member belongs to Category Il - the one with tleestvperformance, the other group memper
receives a ,credit” of 12 correctly solved tasksuYtlo not receive any credit. This means that
only the performance of the group member in Catgdjbis improved by 12 in each round,
with your performance remaining unchanged.
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The individual performance in each round is thugiheined as follows:
Performance of the group member from Category | = amber of correctly solved tasks

Performance of the group member from Category Ill =number of correctly solved
tasks + 12

The following text was displayed in the HS-NoAAattreent in Part 2 to participants of

Category lll:

—t

Since you belong to Category Il - the one with #harst performance - and the other group
member belongs to Category | - the one with thé pexgormance you receive a ,credit” of 12
correctly solved tasks. The other group member maotl receive any credit This means that
only your performance is improved by 12 in eachnduwith the performance of the group
member in Category | remaining unchanged.

The individual performance in each round is thugiheined as follows:
Performance of the group member from Category | = nmber of correctly solved tasks

Performance of the group member from Category Il =number of correctly solved
tasks + 12

The following text was displayed to Category lltpapants in the HS-NoAA treatment in Part
2.

One randomly selected participant (B) from the groeceives a ,credit” of 12 correctly solved

tasks. The other associated participant (A) resaivecredit. This means that the performance
of one group member is improved by 12 in each rowidle the performance of the other
group member remains unchanged.

The individual performance in each round is thugiheined as follows:
Performance of group member A = number of correctlysolved tasks
Performance of group member B = number of correctlysolved tasks + 12
For the non-recipients, the following was display¥du are group member A.

For the AA recipients it was displaye¥iou are group member B.

f

—t

The following text was displayed in the HC-NoAAatmeent in Part 2 to participants ¢
Category I:

Since you belong to Category | - the one with testtperformance - and the other group
member belongs to Category Il - the one with thersw performance, you receive| a
,2deduction” of 12 correctly solved tasks. The otlggpup member does not receiveg a
,<deduction”. This means that only your performamak be worsened by 12 in each round,
with the performance of the Category Il group memtemaining unchanged.

The individual performance in each round is thugiheined as follows:
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Performance of the group member from Category | = amber of correctly solved tasks -
12

Performance of the group member from Category Ill =number of correctly solved

tasks

The following text was displayed in the HC-NoAAatmeent in Part 2 to participants ¢
Category lll:

Since you belong to Category Ill - the one with #harst performance - and the other grg
member belongs to Category | - the one with theé pedormance, the other group mem
receives a ,deduction” of 12 correctly solved tasksu do not receive a ,deduction”. Th
means that only the performance of the Categorpuig member is worsened by 12 in e:
round, while yours remains unchanged.

The individual performance in each round is thugiheined as follows:

Performance of the group member from Category | = amber of correctly solved tasks -
12

Performance of the group member from Category Ill =number of correctly solved

f

—t

up
Der
is

ach

tasks

The following text was displayed to Category lltpapants in the HC-NOAA treatment in Pa
2.

One randomly selected participant (A) from the groeceives a ,deduction” of 12 correct
solved tasks. The other associated participanté&gives no deduction. This means that
performance of one group member is reduced by Eaah round, while the performance
the other group member remains unchanged.

The individual performance in each round is thugiheined as follows:
Performance of group member A = number of correctlysolved tasks-12
Performance of group member B = number of correctlysolved tasks.

For the non-recipients, the following was display¥du are group member B.

\rt

ly
the
of

For the AA recipients it was displaye¥iou are group member A.

| Nexttopage?2 |

#11

.Timeout” button:

In addition, each participant has the option ofpieg a , Timeout” button at any time during
a round. When this button is pressed, a cartoorappon the participant’s screen for 9
seconds. During this time, the participant will rag able to work on any mathematical

problems.

The time for the round continues to run duringttheout. This means that the participant will

have 9 seconds less time to complete problemsrpeott.
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In other words, if you want to read cartoons indtesolving mathematical problems, click
the , Timeout” button.

In each round, you can use the ,Timeout” buttonféan as you like.

Lock Member” button:

In addition, each participant has the option tdklteir group member's screen for 9 seconds.
If the screen is locked, the affected group menda@r neither work on the tasks nor read
cartoons during this time. Also here, the time oargs to run. This means that the affected
group member has 9 seconds less time to work ohamedtical problems per lockout phase.

If you decide to lock the screen of the other groupmember, please note the following:

- Your own screen will then be locked for 3 secoatithe same time. During this time, you
will not be able to work on problems or take timeou\fter that, however, you can continue
with math problems or take another timeout.

- Before you can lock the group member again, 8rsgs must have elapsed since the end of
the last lockout period (i.e., 12 seconds after lastipressed the ,Lock member” button).

- In each round, you can use the ,Lock member”dsudts often as you like.

If your screen was locked, please note the followdn

- Your screen will be locked for 9 seconds.

- During this time, you will not be able to solv®plems, read cartoons, or lock the other group
member.

- There will be at least a 3 second pause betwee® tseconds lock phases.

| Backtopagel || Nexttopage2 |

#12

Payoffs in one round:

In each roundyou can earn money.

You will receive a bonus of 285 points if yoperformance is betterthan that of the other
group member. Ifour performance is worsethan that of the other group member, you will
receive a payment of 35 points. In the event aéait will be randomly determined which
group member will receive the bonus of 285 poimis &who will receive 35 points.

The input screen will tell you how many problemsiyave solved correctly. The remaining
time will be displayed in the upper right cornettloé screen.

Please note:

Although you will see a round payoff at the endeath round, only the payoff from one
randomly selected round will be included in yourngags for the second part of the
experiment. Which of the 8 rounds is the payofévaht round will be made visible for all
participants at the end of the experiment. Sinee dbtermination of the payoff round is
random, each of the 8 rounds can be decisive ée#nmnings you receive from the second part
of the experiment.

This is the end of the instructions for Part 2.
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Do you have any questions about these instructionsPhen please raise your hand. An
experimenter will come to you to answer your quesi

If you have no questions, click on ,read and uned’. Then you will see how the screen
will look like in Part 2.

IBack to page|R Read and understood

#13 On this screen the subjects could try the functiohshe buttons and familiarize
themselves with the screen.

This is what your screen looks like in Part 2.

Number of correctly solved problemsa counter of the correct answers was displayeather

How much is?
w10

Above is one example of the problem. After an anawa&e entered and the OK button
clicked, a new problem appeared. Starting fromstheond problem, one of the two following
sentenced informed the participants about the atness of their last answer.

Timeout| Lock Member

Please click ,Continue” to end the practice phase.

Continug

#14
Do you have any further questions?

If you do not have any questions, please click @NCINUE to get to our understanding
guestions. As soon as all participants have ansivere questions correctly, Part 2 of the
experiment will begin.

If you still have open questions, please raise yand. An experimenter will then come to
you.

Continug

#15 The questions appear one after the other. Onlyctiteect answers will be accepted.
We have indicated the correct answers for the reade

Comprehension questions — Part 2

1. In Part 2, all participants will be assignedytoups. How many participants does a group
consist of2, 3, 4,5

2. How many rounds does part 2 consist ofg, 30, 12
3. Do you interact with the same group member cheaund?/es no
4. What are the consequences of pressing the , Ttheatton?

o None.
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o A cartoon is displayed on the screen of a rand@mlgcted participant for 9 seconds.

o A cartoon is displayed on my screen for 9 secondduring which | can work on
mathematical tasks.

o A cartoon is displayed on the screen for 9 secamdsl cannot work on any mathematical
tasks during this time.

5. Participants of which category have performest brethe last 4 rounds of Part Category
|, Category Il, Category Il

6. Participants of which category have performedsivo the last 4 rounds of Part I? Category
|, Category Il,Category Il

7. Have Category Il participants performed bettemt Category Il participants in the last 4
rounds of Part 1¥es no

*** The correct answers for the questions 8 andaied between the treatment conditions
(i.e., depend on whether the affirmative actionligpor not).

The following question was displayed to Categ@awyd Category Il participants in Treatmept
HS-NoAA (HC-NoAA).

8. Which group member receives créditduction)out of 12 correctly solved tasks?
o The group member of Category |
o The group member of Category Il

The following questions were displayed to Catedoaynd Category Il participants in all
treatments.

9. Imagine the following scenario:

(A)

The category | group member answers 18 tasks ¢hyrec
The category 11l group member answers 2 tasks ctbyre

Who gets the bonus of 285 points?
o The category | group member

o The category Il group member
o Itis determined by chance

(B:)
The category | group member answers 14 tasks ¢hyrec
The category Il group member answers 8 tasks ctbyre

Who gets the bonus of 285 points?
o The category | group member

o The category Ill group member
o It is determined by chance

The following questions were displayed to Catedloparticipants in all treatments.

8. imagine the following scenario:

(A)
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Group member A answers 18 tasks correctly.
Group member B answers 2 tasks correctly.
Group member B also gets a credit of 12 correatlyesl tasks.

Who gets the bonus of 285 points?
o Group member A

o The group member B

o It is determined by chance

(B)

Group member A answers 14 tasks correctly.

Group member B answers 8 tasks correctly.

Group member B also receives a credit of 12 cdyreclived tasks.

Who gets the bonus of 285 points?
o Group member A

o The group member B

o It is determined by chance

10. What are the consequences of pressing the ,bwrkber” button, among other things?
o My screen is locked for 9 seconds, and a cartppeas.
o The screen of the other group member is locked fd@ seconds, and a cartoon appears.

o The screen of the other group member is locke®fseconds. My screen is locked for 3
seconds. No cartoon appears.

#16

Comprehension questions - Part 2

You have now answered all the questions correctly.
Click on ,START PART 2" to start with Part 2.

ISTART PART R

#17

In a few seconds, Part 2 begins.

The remaining seconds are displayed in the upghbt corner.
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#18 Each of the eight rounds in Part 2 had a two-miswt@rking phase with the following
information on the screen:

Part 2
Round <the number of rounds was displayed here>

Number of correctly solved problemsa counter of the correct answers was displayeaher

How much is?
g82=___|

*** Above is one example of the problem. After arswer was entered and the OK button
clicked, a new problem appeared. Starting fromsbeond problem, one of the two following
sentenced informed the participants about the a@dness of their last answer. ***

Your last answer was correct. Here is the next prdem.

*k% or *k%k

Your last answer was wrong. Here is the next probte.
Timeout| Lock Membér

*** After clicking "Block member", a blank screepgeared with the following message: ***

You have blocked the other member. Please wait uh® seconds have passed.

*k%k or *kk

You have been blocked. Please wait until 9 seconklave passed.

*** A cartoon appeared after clicking "Time out"e& subchapter Il1.5 for examples. ***

#19 Atthe end of each round in part 2 following infation was displayed:
Result of round <the number of rounds was displayed here>
You solved<the number of correct answergfroblems correctly.

The other group member answerethe number of correct answers of the other group
member>tasks correctly.

Only in HS-NoAA treatment for Category | and Catgdb(A):

Your group member's performance was improved withedit of 12 correctly solved tasks.

Your performance remained unchanged.

Only in HS-NoAA treatment for Category Ill and Gaiey 11 (B):
Your performance was improved with a credit of b2Zrectly solved tasks.

Your group member's performance remained unchanged.
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Only in HC-NOAA treatment for Category | and Catggid (A):

Your performance was worsened with a deductiorRofdrrectly solved tasks.

Your group member's performance remained unchanged.

Only in HC-NoAA treatment for Category Il and Cgoey Il (B):

Your group member's performance was worsened vd#daction of 12 correctly solved tag

Your performance remained unchanged.

ks.

*** |f the participant won the tournament:; ***

Your payoff amounts to 285 points.

*** Otherwise; ***

Your payoff amounts to 35 points.

More information can be found in the table below.

Ay

Round Number of Number of| Payoff Payoff
correctly correctly (You) (the other grouy
answered taskisanswered taskis member)
(You) (the other group

member)

1

2

3

4

5

6

7

8

One of the 8 rounds will be randomly selected aaid put at the end of the experiment.
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#20
Part 2 is now over.
Click CONTINUE to go to the instructions for Part 3

| CONTINUE |

#21

Instructions Part 3:

Part 3 also consists 8fidentical rounds each lasting 2 minutes
Task:

In this part, you should also solve mathematicabf@ms consisting of two one- or two-digit
numbers. The tasks are very similar to those ih Pand Part 2. As in the previous part, you
may use paper and pen, but no other tools sucltasw@ator or a mobile phone.

Group Allocation:

The group composition remains the same in Parti &art 2, i.e., you are assigned into a
group with the same participant as before. Furtibeemthe group composition remains the
same over all 8 rounds. None of the participantiskwow the identity of the participant he/she
is in a group with at any time.

Also, the classification into the categories rersaumchanged. This means, based on the
performance in rounds 5 to 8 in Part 1, the folluyvapplies:

You were assigned intGategory <category of the participant>
The other participant in your group is frabategory <category of the partner>
This divisionremains unchangedhroughout all rounds.

In contrast to Part 2, the following applies:

The following text was displayed in HS-NoAA in Parto Category | and Category |
participants:

Please note that there is no credit for the Categgrlll group member in Part 3.

This means that the performance of each group membeorresponds to the number of
correctly completed tasks.

The following text was displayed in HS-NoAA in Ratb Category Il participants:
Please note that in Part 3 there is no credit forite Category B group member.

This means that the performance of each group membeorresponds to the number of
correctly completed tasks.

The following text was displayed in HC-NoOAA in Parto Category | and Category |
participants:

Please note that there is no deduction for the Cagery | group member in Part 3.
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This means that the performance of each group membeorresponds to the number of
correctly completed tasks.

The following text was displayed in HC-NoOAA in Patb Category Il participants:
Please note that there is no deduction for group nneber A in Part 3.

This means that the performance of each group membeorresponds to the number of
correctly completed tasks.

The participants of the NOAA-HS and NoAA-HC treatiméhave the same text modules
displayed in Part 3 as the participants of the H&AR and HC-NOAA treatments in Parf 2
(see #10).

| Nexttopage?2 |

#22 ldentical with #11.
#23 ldentical with #12.
#24  Comprehension questions for part 3:

*** |n part 3, the participants also had to answdre comprehension questions. These were
identical to questions 1-4 and 8-9 in Part 2 exdeptone small change: instead of "Part 2",
the text said "Part 3" (see #15). ***

*** Screens #25-#29 are identical to #16 to #20 epicfor "Part 3" instead of "Part 2".
Participants in Treatments HS-NoAA and HC-NoAA vebi@vn the same text modules in Part
3 as participants in Treatments NoOAA-HS and NoAA-W&e shown in Part 2. The
participants of treatments NOAA-HS and NoAA-HC vetivn the same text modules in Part
3 as the patrticipants of treatments HS-NoAA andNH&A in Part 2. ***
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#30
Instructions Part 4

In the part 4 of the experiment, you will be askedhoose from six different gambles (as
shown below). Each circle represents a differemiga, and you musthoose the one that
you prefer. Each circle is divided in half. The two numbergach circle represent the amount
of experimental points the gamble will give you.

Lotterie 6 Lotterie 1

Lotterie 5 Lotterie 2
50% 50% 50% 50%

Lotterie 4 Lotterie 3
50% 50% 50% 50%

50% 50% 50% 50%

The computer will toss the coin. If the outcombéesds, you will receive the number of points
in the light grey area of the circle you have cilmdkthe outcome is tails, you will receive the
number of points shown in the dark grey area ottrae you have chosen. Note that no matter
which gamble you pick, each outcome will occur vatb0% chance.

Please select the gamble of your choicelmgring the numberof your gamble (1, 2, 3, 4, 5,
or 6) in the field ,| choose Gamble” and press OK.

You will be informed at the end of the experimembat the outcome of the coin for the gamble
of your choice.

Once everyone has made their decision, Part 4ewil
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#31

Lotterie 6 Lotterie 1

Lotterie 5 Lotterie 2
50% 50% 50% 50%

Lotterie 4 Lotterie 3
50% 50% 50% 50%

50% 50% 50% 50%

Which lottery do you prefer?

| choose lottery:

| back || OK |

#32
Your payment

Your total payment consists of one round from eacbf parts 1 to 3, plus the amount from
part 4 (lottery), plus a show-up fee of EUR 4.

Your payment

In Part 1, Round xxx was selected as the XXXE
payout.

In Part 2, Round xxx was selected as relevant XXXE
for payout.

In Part 3, Round xxx was selected as relevant XXXE
for payout.

In part 4, you selected lottery xxx. The result XXXE

of the coin toss was tails

For estimating your rank you will receive XXX€
A show-up fee 4€
Your total payment is therefore XXXE

Please click "continue” to fill in a questionnaaelow.

continue
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#33 A socio-demographic questionnaire completeciperiment. This is available from the
authors on request.
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Alll.3. Paper Instructions (Original, in German Lan guage)

Als die Instruktionen verteilt wurden, haben dig&xmentatoren die Teilnehmenden
mindlich aufgefordert die Instruktionen zu lesen warauf hingewiesen, dass die
Begriffe wie Teilnehmer, Gruppenmitglied oder Expentator sich auf mé&nnliche
sowie weibliche Individuen sich beziehen, d.h.trgeschlechtsspezifisch sind

Willkommen zum Experiment und vielen Dank fur lhre Teilnahme
Sie erhalten 4€ fur Ihr punktliches Erscheinen.

Wahrend des Experiments erhalten Sie Punkte, dliecBie Geld verdienen kénnen.
Die Anzahl der Punkte, die Sie wahrend des Experisnerhalten, hangt von lhren
getroffenen Entscheidungen ab.

Die Punkte, die Sie wahrend des Experiments veedienverden am Ende des
Experiments in Euro umgerechnet. Der Wechselktidaisei:

10 Punkte = 0,30€
Es ist deshalb sehr wichtig, dass Sieldstruktionen sorgfaltig lesen und verstehen

Das Experiment besteht aus vier Teilen und eineagdbogen. Jeder Teil beginnt auf
dem Bildschirm mit der Uberschrift ,Instruktionen Feil ...“. Der Text auf dem
Bildschirm erklart detailliert, worum es im jewegén Teil des Experiments geht. Bitte
folgen Sie den Anweisungen auf de, Bildschirm.$-8ie Fragen haben, heben Sie bitte
die Hand. Ein Experimentleiter wird dann zu lhneomknen und lhre Fragen
individuell beantworten.

Die Teile eins bis drei bestehen jeweils aus menr@entischen Runden. Am Ende
des Experiments wird aus jedem Teil, von Teil 13jieine der Runden zufallig und

mit gleicher Wahrscheinlichkeit ausgewahlt. Siea#tdn dann die Summe des Geldes,
welches Sie in diesen drei Runden sowie in Tegelient haben, in bar ausbezabhilt.

Bitte schalten Sie ihr Handy aus und sprechen iSig mit anderen Teilnehmern. Jede
Kommunikation zwischen Teilnehmern dieses Experisiemird automatisch dazu
fuhren, dass Sie von der weiteren Teilnahme aredieSxperiment ausgeschlossen
werden. Sie erhalten dann auch keine Bezahlunipfé@rTeilnahme.

Alle Entscheidungen, die Sie treffen, sindonym, das heil3tkkeiner der anderen
Teilnehmer oder der Experimentator werden die itintler Teilnehmer und lhre
Entscheidungen erfahren.

Falls Sie noch Fragen haben, heben Sie bitte dmel Had einer der Experimentleiter
wird zu lhnen kommen und lhre Fragen individuekiigvorten.

Alll.4. Screen Instructions (Original, in German language)

#1

Herzlich Willkommen zum Experiment und vielen Ddiik Ihre Teilnahme.

Klicken Sie auf OK um zu den Instruktionen fir Tkitu gelangen.
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#2
Instruktionen Teil 1:

Teil 1 besteht au8 identischen Rundenvon jeweils2 Minuten Dauer. Am Ende
jeder Runde werden Sie uber Ihren Verdienst infermiAm Ende des Experiments
wird eine der 8 Runden zuféllig und mit gleicher M&cheinlichkeit zur Auszahlung
gewdahlt. Das heildt, der Verdienst von einer der Bxd@n wird am Ende des
Experiments an Sie ausgezahlt.

In jeder Runde von Teil 1 miussen Sie mathematigaligaben I6sen. Die Aufgaben
bestehen aus elementaren mathematischen Operatioiheawei Zahlen (wie zum
Beispiel: 4*10). Diese beinhaltene Addition, Suktian, Multiplikation oder Division
von zwei Zahlen (ein- und zweistellig). Als Hilfsttel dirfen Sie dafur nuPapier
und Stift verwenden. Jegliche anderen Hilfsmittel wie Tascbehner oder Handys
sind nicht erlaubt. Falls Sie irgendein anderesshiittel verwenden, werden Sie von
der Teilnahme am Experiment ausgeschlossen untesrhk@ine Bezahlung.

Berechnen Sie so viele Aufgaben wie méglich! Je mfaifgaben Sie richtig 16sen,
desto mehr Geld konnen Sie verdiendfur jede Aufgabe, die Sie richtig
beantworten, erhalten Sie 5 Punkte. Wahren jeder Rude von 2 Minuten Dauer
kbnnen Sie so viele Aufgaben l6sen, wie Sie mochtddie verbleibende Zeit (in
Sekunden) wird Ihnen im oberen rechten Eck dessBliltms angezeigt.

Bitte tippen Sie Ihre Losungen so schnell Sie kanimedas Eingabefeld auf dem
Bildschirm ein und klicken auf den OK Knopf. Eineue Aufgabe wird dann
erscheinen. Sie werden aul3erdem Feedback erraitére letzte Antwort richtig oder
falsch war.

Gleich werden Sie mit dem Aussehen des Bildschirnt einigen Beispielaufgaben
vertraut gemacht, nachdem Sie auf ,Fortfahren®igkkhaben.

Falls Sie noch Fragen haben, heben Sie bitte Iarellind ein Experimentator wir zu
Ihnen kommen.
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#3
Verbleibende Zeit [sec.kverbleibende Zeit in Sekunden>
Beispielaufgaben
Unten sehen Sie drei Beispielaufgaben, die himareler erscheinen werden.

Sie konnen eine mathematische Aufgabe sehen. Neédeiufgabe sehen Sie ein
Eingabefeld und den OK-Knopf. Oben rechts wirdwdiebleibende Zeit eingeblendet.

Bitte berechnen Sie die Ldsung flr das untenstehéeispiel, tragen es in das
Eingabefeld ein und klicken auf den OK-Knopf.

Anzahl richtig gel6ster AufgaberAnzahl der richtig gelosten Aufgaben>
Wie viel ist?
4*10 =| | | oK |

*** \Wenn die Antwort richtig war, folgender Textsaheint: ***

Ihre letzte Antwort war richtig. Hier ist die nacdAufgabe.
*** Wenn die Antwort falsch war, folgender Text@msint: ***

Ihre letzte Antwort war falsch. Hier ist die naahstufgabe.
*** Nach drei Aufgaben: ***
Die Ubungsphase ist nun vorbei.

Bitte klicken Sie auf START, wenn Sie bereit sind Werstandnisfragen zu Teil 1 zu
beantworten. STAR

#4 Die Fragen erscheinen nacheinander. Nur die Koeekintworten werden
angenommen. Fir den Leser haben wir die korrektamtwdrten mit fett
hervorgehoben.

Verstandnisfragen — Teil 1:
1. Aus wie vielen Runden besteht Teil 18510, 12
2. Wie lange dauert jede Runde? 1 Min@&eJlinuten, 5 Minuten

3. Welche Hilfsmittel dirfen Sie benutzen? TaschemechHandyPapier und
Stift, keine

4, Wie viel Punkte erhalten Sie fur jede richtig géédaufgabe? 05, 10, 15
5. Wie viel Punkte erhalten Sie fur jede falsch beamtete Aufgabe®, 5, 10, 15

6. Die Punkte werden am Ende des Experiments in Bugevechnet. Was ist der
Umrechnungskurs? 10 Punkte = 0.10€, 10 Punkte=£0106Punkte = 0.30€

Sie haben nun alle Verstandnisfragen richtig bearietr Klicken Sie auf ,START
TEIL 1¢, um mit Teil 1 zu beginnen. | STARTTEI 1
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#5
<5 Sekunden Timer>
Nach Ablauf von 5 Sekunden beginnt Teil 1.

Die verbleibende Sekundenzahl finden Sie rechts ebegeblendet.

#6 Jede von 8 Runden von Teil 1 hat zwei Minuten Agjplease mit dem folgenden
Bildschirm:

Teil 1
Runde <Nummer der Runde>

Anzahl der richtig gelésten AufgabepAnzahl der richtig gelosten Aufgaben>

Wie viel ist?
6 * 205 |

*** Nach dem Klicken vom OK-Knopf erschien die nsiehAufgabe. Zusatzlich ab der
zweiten Aufgabe erschien auch der folgende TexdemfBildschirm: ***

*** \Wenn die letzte Antwort richtig war: **%hre letzte Antwort war richtig. Hier ist
die nachste Aufgabe.

**\Wenn die letzte Antwort falsch war: **thre letzte Antwort war falsch. Hier ist die
nachste Aufgabe.

#7 Am Ende jeder Runde erhielten die Teilnehmer falgénformationen:
Ergebnis von Runde<Nummer der Runde>
Sie haberxAnzahl der richtig gelosten Aufgabeufgaben richtig beantwortet.

Ihre Auszahlung in dieser Runde betr&gtnzahl der richtig gelosten Aufgaben
multipliziert mit 5>Punkte.

Bildschirm 6 und 7 wurden angezeigt in jeder vdRuden vom Teil 1.

Am Ende von der achten Runde machten die Teilnelenemeiter mit
dem folgenden Bildschirm:

#8

Auf welchem Platz relativ zu den anderen Teilnehmar in diesem Raum schétzen
Sie sich nach Bearbeitung der Aufgaben in Teil | af?

(1: die meisten richtig gelosten Aufgaben, 24:vaemigsten richtig gelosten Aufgaben)

Falls Sie lhren Platz korrekt einschatzen oder umerePlatz nach oben bzw. nach
unten abweichen, erhalten Qigsatzlichzu allen anderen Auszahlung@®0 Euro.
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#9
Teil 1 ist nun zu Ende.

Klicken Sie auf Weiter, um zu den Instruktionen T@il 2 zu gelangen.

| weiter

#10
Instruktionen Teil 2:

Teil 2 besteht au8 identischenRunden vonjeweils 2 Minuten Dauer. Am Ende des
Experiments wird eine der 8 Runden zufallig und gigicher Wahrscheinlichkeit zur
Auszahlung gewahit. Das heil3t, der Verdienst voeredler 8 Runden wird am Ende
des Experiments an Sie ausgezahlt.

Aufgabe:

Auch in diesem Teil sollen Sie mathematische Auégealdsen, die aus zwei ein- oder
zweistelligen Zahlen bestehen. Die Aufgaben simtedeaus Teil 1 sehr &hnlich. Wie
im vorherigen Teil durfen Sie Papier und Stift bzen, jedoch keine anderen
Hilfsmittel wie einen Taschenrechner oder ein Handy

Gruppenzuordnung:

Alle Teilnehmer sind jeweilszu zweit in eine Gruppe eingeteilt. Die
Gruppenzusammenstellung bleibt Uber alle 8 Runden gleiche. Keiner der
Teilnehmer wird zu irgendeinem Zeitpunkt erfahmait,welchem anderen Teilnehmer
er in einer Gruppe ist.

Vorher werden alle Teilnehmer jedoch in Kategorgngeteilt, welche auf ihrer
Leistung der letzten vier Runden in Teil 1 basieren

* Die Teilnehmer mit der besten Leistung (d.h. mit déchsten Anzahl der
richtig geldsten Aufgaben) werden in die Kategdeageteilt.

» Die Teilnehmer mit der nachstbesten Leistung gehdveder Kategorie II.
* Der Rest wird der Kategorie 11l zugeteilt.
Sie wurden in di&ategorie <Kategorie Nummer=eingeteilt.
Der andere Teilnehmer in Ihrer Gruppe ist ausk@gegorie <Kategorie Nummerz

Diese Einteilundleibt Gber alle Rundeanverandert.

Der folgende Text wurde im NoAA-HS und NoAA-HC ffmeats im Teil 2 allen
Teilnehmenden angezeigt:

Die Leistung jedes Gruppenmitglieds entspricht derAnzahl der von ihm richtig
bearbeiteten Aufgaben.

Der folgende Text wurde im HS-NoAA Treatment in Zalen Teilnehmenden d
Kategorie | angezeigt:

D
=
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Da Sie der Kategorie | zugehdren - der mit derdredteistung - und das ande
Gruppenmitglied der Kategorie Ill — der mit der ledhtesten Leistung, erhétas
andere Gruppenmitglied eine ,,Gutschrift“ von 12 richtig gelésten Aufgaben Sie
erhalten keine Gutschrift. Das heil3t, nur die Leigtvon dem Gruppenmitglied d
Kategorie Il wird in jeder Runde um 12 verbessextpei Ihre Leistung unverande
bleibt.

Die individuelle Leistung in jeder Runde wird sorfutlgendermalRen bestimmit:

Leistung des Gruppenmitglieds aus der Kategorie | ;Anzahl der richtig gelosten
Aufgaben

Leistung des Gruppenmitglieds aus der Kategorie Ill= Anzahl der richtig

geldsten Aufgaben + 12

Der folgende Text wurde im HS-NoAA Treatment in Zalen Teilnehmenden der

Kategorie Il angezeigt:

Da Sie der Kategorie Il zugehéren - der mit déechtesten Leistung - und das and
Gruppenmitglied der Kategorie | — der mit der beskeistung, erhalterSie eine
»outschrift” von 12 richtig geldsten Aufgaben. Das andere Gruppenmitglied erl

ere

alt

keine Gutschrift. Das heif3t, nur Ihre Leistung wimgeder Runde um 12 verbessgrt,

wobei die Leistung des Gruppenmitglieds der Katieglounverandert bleibt.
Die individuelle Leistung in jeder Runde wird sorfulgendermal3en bestimmit:

Leistung des Gruppenmitglieds aus der Kategorie | ;Anzahl der richtig gelosten
Aufgaben

Leistung des Gruppenmitglieds aus der Kategorie Ill= Anzahl der richtig
geldsten Aufgaben + 12

Der folgende Text wurde im HS-NoAA Treatment in Zalen Teilnehmenden d
Kategorie Il angezeigt:

Ein zufadllig ausgewahlter Teilnehmer (B) aus der Guppe erhalt eine
»autschrift von 12 richtig geldsten Aufgaben. Der andere zugehdrige Teilnehn
(A) erhalt keine Gutschrift. Das heil3t, die Leigiwron einem Gruppenmitglied wir
in jeder Runde um 12 verbessert, wobei die Leistlgganderen Gruppenmitglie
unverandert bleibt.

Die individuelle Leistung in jeder Runde wird sorfulgendermal3en bestimmt:
Leistung des Gruppenmitglieds A = Anzahl der richtg gelésten Aufgaben
Leistung des Gruppenmitglieds B = Anzahl der richty gelosten Aufgaben + 12
Fur die Nicht-Empfanger wurde angezei8te sind Gruppenmitglied A.

D
=

er

ds

Fur die AA-Empfanger wurde angezei§te sind Gruppenmitglied B.
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Der folgende Text wurde im HC-NoAA Treatment irl Zaden Teilnehmenden d
Kategorie | angezeigt:

D
—

Da Sie der Kategorie | zugehoéren — der mit derdmestkeistung — und das andere

Gruppenmitglied der Kategorie Ill — der mit der lecihtesten Leistungrhalten Sie
einen ,Abzug" von 12 richtig gelésten AufgabenDas andere Gruppenmitglied erh

alt

keinen ,Abzug®. Das heil3t, nur Ihre Leistung windeder Runde um 12 verschlechtert,

wobei die Leistung des Gruppenmitglieds der Katiegibr unverandert bleibt.
Die individuelle Leistung in jeder Runde wird sorfulgendermal3en bestimmit:

Leistung des Gruppenmitglieds aus der Kategorie | Anzahl der richtig gelésten
Aufgaben - 12

Leistung des Gruppenmitglieds aus der Kategorie ll= Anzahl der richtig
gelosten Aufgaben

Der folgende Text wurde im HC-NoAA Treatment irl Zaden Teilnehmenden d
Kategorie Ill angezeigt:

Da Sie der Kategorie Ill zugehéren — der mit ddrlechtesten Leistung — und d
andere Gruppenmitglied der Kategorie | — der mit lolesten Leistungerhalt das
andere Gruppenmitglied einen ,Abzug” von 12 richtig geldésten Aufgaben Sie
erhalten keinen ,Abzug“. Das heil3t, nur die Leigtiwon dem Gruppenmitglied d
Kategorie | wird in jeder Runde um 12 verschledhigobei Ihre unverandert bleibt

Die individuelle Leistung in jeder Runde wird sorfulgendermal3en bestimmit:

Leistung des Gruppenmitglieds aus der Kategorie | Anzahl der richtig gelésten
Aufgaben - 12

Leistung des Gruppenmitglieds aus der Kategorie ll= Anzahl der richtig
geldsten Aufgaben

D
—

as

1%
—_

Der folgende Text wurde im HC-NoAA Treatment irl Zaden Teilnehmenden d
Kategorie Il angezeigt:

Ein zufallig ausgewéhlter Teilnehmer (A) aus der Guppe erhélt einen
»=Abzug" von 12 richtig geldsten Aufgaben.Der andere zugehdrige Teilnehmer
erhalt keinen Abzug. Das heil3t, die Leistung voresi Gruppenmitglied wird in jede
Runde um 12 verschlechtert, wobei die Leistung dederen Gruppenmitglied
unverandert bleibt.

Die individuelle Leistung in jeder Runde wird sorfulgendermal3en bestimmit:
Leistung des Gruppenmitglieds A = Anzahl der richtg gelésten Aufgaben - 12
Leistung des Gruppenmitglieds B = Anzahl der richty gelsten Aufgaben
Fur die Nicht-EmpfangerSie sind Gruppenmitglied B.

D
—

B)
o
s

Fur die AA-EmpfangerSie sind Gruppenmitglied A.

| Weiter zur Seite 2
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#11

JAuszeit’-Knopf:

Zusatzlich hat jeder Teilnehmer wéhrend einer Ryederzeit die Mdglichkeit, einen
»YAuszeit’-Knopf zu dricken. Wird dieser Knopf gedkili, erscheint ein Cartoon auf
dem Bildschirm des Teilnehmers fir 9 Sekunden.iésal Zeit kann der jeweilige
Teilnehmer keine Rechenaufgaben bearbeiten.

Die Zeit fur die Runde lauft wahrend der Auszeiitere Das heil3t, pro Auszeit hat ein
Teilnehmer jeweils 9 Sekunden weniger Zeit, Rechiyaben zu bearbeiten.

Mit anderen Worten, wenn Sie Cartoons lesen mog¢ktatt Rechenaufgaben zu l6sen,
klicken Sie den ,Auszeit’-Knopf.

In jeder Runde kénnen Sie den ,Auszeit”-Knopf sbraftzen, wie Sie wollen.

Mitglied sperren“-Knopf:

Zusatzlich hat jeder Teilnehmer die Madoglichkeit, ndeBildschirm seines
Gruppenmitglieds 9 Sekunden lang zu sperren. Biigschirm gesperrt, so kann das
betroffene Gruppenmitglied in dieser Zeit weder dan Aufgaben arbeiten noch
Cartoons lesen. Auch hier lauft die Zeit fur dienBe weiter. Das heil3t, pro Sperr-
Phase hat das betroffene Gruppenmitglied jeweilsSekunden weniger Zeit,
Rechenaufgaben zu bearbeiten.

Sollten Sie sich entscheiden, den Bildschirm eineasmderen Gruppenmitglieds zu
sperren, so beachten Sie bitte Folgendes:

- lhr eigener Bildschirm wird daraufhin zur selbgeit fir 3 Sekunden gesperrt.
Wahrend dieser Zeit konnen Sie keine Aufgaben beatén und keine Auszeit
nehmen. Danach kénnen Sie jedoch weiter Ihre Adigddearbeiten oder die Auszeit
nehmen.

- Bevor Sie das Gruppenmitglied erneut sperren &inmissen 3 Sekunden nach dem
Ende der letzten Sperrphase (d.h. 12 Sekunden dawch Sie zuletzt den Knopf
.Mitglied sperren” geklickt haben) vergangen sein.

- In jeder Runde koénnen Sie den ,Mitglied sperr&mopf so oft nutzen, wie sie
wollen.

Sollte Ihr Bildschirm gesperrt werden, beachten Siditte folgendes:

- Ihr Bildschirm wird fir 9 Sekunden gesperrt.

- Wahrend dieser Zeit kdnnen Sie keine Aufgabemtvaaten, keine Auszeit nehmen
und nicht das andere Gruppenmitglied sperren.

- Zwischen zwei Sperr-Perioden von 9 Sekunden wirmtdestens jeweils eine Pause
von 3 Sekunden liegen.

| zuriick zur Seite 1 ||  weiter zur Seite 2|
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#12

Rundenauszahlunag:

In jeder Runde kdnnen Sie Geld verdienen.

Sie erhalten einen Bonus von 285 Punkten, falls Leistung besserist als die des
anderen Gruppenmitglieds. Fallare Leistung schlechter als die des anderen
Gruppenmitglieds ist, erhalten Sie eine Zahlung B& Punkten. Im Falle eines
Gleichstands wird der Zufall bestimmen, welchesppanmitglied den Bonus von 285
Punkten und wer 35 Punkte erhalt.

Der Eingabebildschirm wird Sie darlber informiereig viele Aufgaben Sie richtig
bearbeitet haben. Die verbleibende Zeit wird Ihimenler oberen rechten Ecke des
Bildschirms angezeigt.

Bitte beachten Sie:

Obwohl Sie am Ende jeder Runde eine Rundenauszpbhgezeigt bekommen, wird
lediglich die Rundenauszahlung aus einer einzigen & Runden lhre gesamte
Auszahlung fur den zweiten Teil des Experimentsitmesen. Welche der insgesamt 8
Runden fur alle Teilnehmer die auszahlungsrelev&uede ist, wird am Ende des
Experimentes fur alle Teilnehmer sichtbar ausgelsidie Auszahlungsrunde zufallig
bestimmt wird, kann also jede der 8 Runden entdelnei sein fur die Auszahlung, die
Sie fur den zweiten Teil des Experiments erhalten.

Dies ist das Ende der Instruktionen fur Teil 2.

Haben Sie Fragen zu den Instruktionen?Dann heben Sie bitte die Hand. Ein
Experimentator kommt zu lhnen, um |hre Fragen anbeorten.

Falls Sie keine Fragen haben, klicken Sie auf geleund verstanden”. Dann sehen
Sie, wie der Bildschirm in Teil 2 aussehen wirdBédschirm in Teil 2 aussehen wird.

|Zuriick zur Seite 3 Gelesen und verstahden

#13

So sieht Ihr Bildschirm in Teil 2 aus.

Anzahlrichtig gelaster Aufgaben

Bitte klicken Sie "Fortfahren”, um die Ubungsphasebeenden.
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#14
Haben Sie weitere Fragen?

Falls Sie keine Fragen haben, klicken Sie auf WRT&N zu Verstandnisfragen zu
gelangen. Sobald alle Teilnehmer die Fragen ridigigntwortet haben, beginnt Teil 2
des Experiments.

Falls Sie noch offene Fragen haben, heben Sie digteHand. Ein Experimentator
kommt zu lhnen.

#15 Die Fragen erscheinen nacheinander. Nur die Kaeekntworten werden
angenommen. Fur den Leser haben wir die korrektstwéiten angegeben. Die
Teilnehmenden sahen diese Antworten erst nachdendi&ientsprechende Frage
korrekt beantwortet haben.

Verstandnisfragen zum Teil 2:

1. In Teil 2 werden alle Teilnehmer in Gruppen zede Aus wie vielen Teilnehmern
besteht eine Gruppe?

2 3 4 5

Antwort: 2. Alle Teilnehmer werden in Zweiergrupgemgeteilt.

2. Aus wie viel Runden besteht Teil 2?
5 8 10 12
Antwort: 8. Teil 2 besteht aus 8 Runden & 2 Minuten

3. Interagieren Sie in jeder Runde mit dem gleicBemppenmitglied?
ja nein
Antwort: ja. Die Gruppenzuordnung bleibt unverarder

4. Welche Folgen hat das Driicken vom Knopf ,,AusZ2eit
o keine
o auf dem Bildschirm von einem zuféllig ausgewahfeilnehmer wird far 9
Sekunden ein Cartoon angezeigt
o auf meinem Bildschirm wird fir 9 Sekunden ein Cant@ngezeigt, wahrend
dessen kann ich Rechenaufgaben bearbeiten
o aufmeinem Bildschirm wird fir 9 Sekunden ein Cant@angezeigt und ich kann
wahrend dieser Zeit keine Rechenaufgaben bearbeiten
Antwort: auf ihrem Bildschirm wird fir 9 Sekundaem €artoon angezeigt und ich kann
wahrend dieser Zeit keine Rechenaufgaben bearbeiten

5. Teilnehmer welcher Kategorie haben die beststlueg in den letzten 4 Runden von
Teil 1 erbracht?

Kategorie | Kategorie I Kategorie I

Antwort: Kategorie |. Teilnehmer der Kategorie Idga mehr Aufgaben in den Runden
5 bis 8 von Teil 1 richtig beantwortet als Teilnedrrder Kategorie Il und III.

6. Teilnehmer welcher Kategorie haben die schlsthtéeistung in den letzten 4

Runden von Teil 1 erbracht?
Kategorie | Kategorie Il Kategorie I
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Antwort: Kategorie Ill. Teilnehmer der Kategorid haben die wenigsten richtigen

Antworten in den Runden 5 bis 8 in Teil 1 eingegebe

7. Haben Teilnehmer der Kategorie Il bessere Legdn als die Teilnehmer der

Kategorie Il in den letzten 4 Runden von Teil bracht?

ja nein

Antwort: ja, Teilnehmer der Kategorie Il haben mé&ufgaben richtig beantwortet a
die Teilnehmer der Kategorie Il (in den Runden$&von Teil 1)

Is

Die folgende Frage wurden den Teilnehmenden deedcate | und Il angezeigt in
Treatment HS-NoAA (HC-NoAA). Die Antworten vareertfir unterschiedlich
Treatments:

8. Welches Gruppenmitglied erhalt eine Gutschiiibzug)von 12 richtig gel6ster
Aufgaben?

o Das Gruppenmitglied der Kategorie |

o Das Gruppenmitglied der Kategorie IlI

=)

1%

-—

Die folgenden Fragen wurden den Teilnehmenden dezdérie | und Il angezeigt i
allen Treatments. Die Antworten variierten fur ustdiedliche Treatments:

9. Stellen Sie sich das folgende Szenario vor:

(A)

Das Gruppenmitglied der Kategorie | beantworteAL&aben richtig.

Das Gruppenmitglied der Kategorie 11l beantworté&ugaben richtig.

Wer bekommt den Bonus von 285 Punkten?

o Das Gruppenmitglied der Kategorie |
o Das Gruppenmitglied der Kategorie Il
0 Es wird durch Zufall bestimmt

(B3

Das Gruppenmitglied der Kategorie | beantworteAlifgaben richtig.
Das Gruppenmitglied der Kategorie Il beantworté&ugaben richtig.
Wer bekommt den Bonus von 285 Punkten?

o Das Gruppenmitglied der Kategorie |

o Das Gruppenmitglied der Kategorie Il

0 Es wird durch Zufall bestimmt

Die folgenden Fragen wurden den Teilnehmenden déedérie Il angezeigt in alle
Treatments. Die Antworten variierten fir unterschighe Treatments:

8. Stellen Sie sich das folgende Szenario vor:

(A)

Das Gruppenmitglied A beantwortet 18 Aufgaben rgcht

Das Gruppenmitglied B beantwortet 2 Aufgaben riehti

Das Gruppenmitglied B erhalt zudem eine Gutschaift 12 richtig geldsten Aufgaben.

Wer bekommt den Bonus von 285 Punkten?

o Das Gruppenmitglied A
o Das Gruppenmitglied B

=)
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0 Es wird durch Zufall bestimmt
Antwort in HS-NoAA: Das Gruppenmitglied A, weilngelLeistung hoher ist als dje
Leistung des Gruppenmitglieds B plus der Gutschidgft 12. Das Gruppenmitglied B
bekommt 35 Punkte.
Antwort in HC-NoAA: Das Gruppenmitglied A, weilreeiLeistung nach dem Abzyg
von 12 hoher ist als die Leistung des GruppenneitigliB. Das Gruppenmitglied |B
bekommt 35 Punkte.
Antwort in NOAA-HS und NoAA-H@&ntwort: Das Gruppenmitglied A, weil seine
Leistung hoher ist als die Leistung des Grupperiradg B. Das Gruppenmitglied B
bekommt 35 Punkte.

(B:)

Das Gruppenmitglied A beantwortet 14 Aufgaben rgcht
Das Gruppenmitglied B beantwortet 8 Aufgaben riehti
Das Gruppenmitglied B erhalt zudem eine Gutschaift 12 richtig geldsten Aufgaben.

Wer bekommt den Bonus von 285 Punkten?

o Das Gruppenmitglied A

o Das Gruppenmitglied B

0 Es wird durch Zufall bestimmt

Antwort in HS-NoAA: Das Gruppenmitglied B, weilngeiLeistung inklusive de
Gutschrift von 12 hoher ist als die Leistung desugpenmitglieds A. Das
Gruppenmitglied A bekommt 35 Punkte.
Antwort in HC-NoAA: Das Gruppenmitglied B, weilrseiLeistung hoher ist als dje
Leistung des Gruppenmitglieds A nach einem Abzungl2o Das Gruppenmitglied A
bekommt 35 Punkte.
Antwort in NoAA-HS und NoAA-H@ntwort: Das Gruppenmitglied A, weil seine
Leistung hoher ist als die Leistung des Gruppeniadg B. Das Gruppenmitglied B
bekommt 35 Punkte.

=

10. Welche Folgen hat unter anderem das DriickeKdegsfs ,Mitglied Sperren*?

0 Mein Bildschirm wird fir 9 Sekunden gesperrt @sderscheint ein Cartoon

o Der Bildschirm des anderen Gruppenmitglieds wirdd Sekunden gesperrt und es

erscheint ein Cartoon

o Der Bildschirm des anderen Gruppenmitglieds wirdd Sekunden gesperrt. Mein

Bildschirm wird fur 3 Sekunden gesperrt. Es ersuhlegin Cartoon.

Antwort: Der Bildschirm des anderen Gruppenmitgiiedrd fir 9 Sekunden gesperrt.

Mein Bildschirm wird fir 3 Sekunden gesperrt. Escheint kein Cartoon. oK
OK

#16

Verstandnisfragen - Teil 2

Sie haben nun alle Verstandnisfragen richtig beartei:
Klicken Sie auf “START TEIL 27, um mit Teil 2 zu lgennen.

ISTART TEIL 2
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#17
<5 Sekunden Timer>
Nach Ablauf von wenigen Sekunden beginnt Teil 2.

Die verbleibende Sekundenzahl finden Sie rechts ebegeblendet.

#18 Jede von 8 Runden von Teil 2 hat zwei Minuten fgjpease mit dem folgenden
Bildschirm:

Teil 2
Runde <Nummer der Runde>

Anzahl richtig gel6ster AufgaberAnzahl der richtig gelosten Aufgaben>

Wie viel ist?
g82=___|

***Nach dem Klicken vom OK-Knopf erschien die ndeh&ufgabe. Zusatzlich ab der
zweiten Aufgabe erschien auch der folgende TexdemfBildschirm: ***

*** \Wenn die letzte Antwort richtig war: **%hre letzte Antwort war richtig. Hier ist
die nachste Aufgabe.

*** \Wenn die letzte Antwort falsch war: **thre letzte Antwort war falsch. Hier ist
die nachste Aufgabe.

IAuszeit | Mitglied sperrén

*** Nach dem Klicken von "Mitglied sperren” erschieinen leereren Bildschirm mit
folgender Nachricht; ***

Sie haben das andere Mitglied gesperrt. Bitte warte Sie bis 3 Sekunden vorbei
sind.

* k% bZW.***
Sie wurden gesperrt. Bitte warten Sie, bis die 9 8anden vorbei sind.

*** Nach dem Klicken von "Auszeit" erschien ein @an. Siehe Unterkapitel Alll.5
fur Beispiele. ***

#19  Am Ende jeder Runde erhielten die Teilnehmer fmlgdnformationen:
Ergebnis von Runde<Nummer der Runde>
Sie haben Aufgaben richtig beantwortet.

Das andere Gruppenmitglied h@tnzahl der richtig gelosten AufgaberAufgaben
richtig beantwortet.

Der folgende Text wurde in HS-NoAA den Teilnehmedée Kategorie | sowie II-A
angezeigt:
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Die Leistung lhres Gruppenmitglieds wurde mit ei@etschrift von 12 richtig geldsten
Aufgaben verbessert.

Ihre Leistung blieb unverandert.

Der folgende Text wurde in HS-NoAA den Teilnehmedéde Kategorie 11l sowie 11-B
angezeigt:

Ilhre Leistung wurde mit einer Gutschrift von 12htig geldsten Aufgaben verbessert.

Die Leistung lhres Gruppenmitglieds blieb unverande

Der folgende Text wurde in HC-NoOAA den Teilnehmemte Kategorie | sowie II-A
angezeigt:

U

Ihre Leistung wurde mit einem Abzug von 12 riclgejosten Aufgaben verschlechtert.

Die Leistung lhres Gruppenmitglieds blieb unverande

Der folgende Text wurde in HC-NoAA den Teilnehmentie Kategorie Ill sowie I
B angezeigt:

Die Leistung lhres Gruppenmitglieds wurde mit einkbzug von 12 richtig geldsten
Aufgaben verschlechtert.

Ihre Leistung blieb unverandert.

*** Wenn der Teilnehmende das Turnier gewonnen t:
Ihre Auszahlung betragt 285 Punkten.

*** Wenn der Teilnehmende das Turnier verloren hat:
Ihre Auszahlung betragt 35 Punkten.

Mehr Informationen finden Sie in der untenstehentaelle

Round Anzahl der Anzahl der Auszahlung| Auszahlung in
richtig richtig in Punkten Punkten (Das
beantworteten beantworteten (Sie) andere
Aufgaben Aufgaben (das Gruppenmitglied
(Sie) andere

Gruppenmitglied

G WIN|F
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I

8
Eine der 8 Runden wird am Ende des Experimentdlguddisgewahlt und ausgezahlt.
#20
Teil 2 ist nun zu Ende
Klicken Sie auf Weiter, um zu den Instruktionen T@il 3 zu gelangen.

| weiter |

#21
Instruktionen Teil 3:
Auch Teil 3 besteht ausidentischenRunden vonjeweils 2 Minuten Dauer.

Aufgabe:

Auch in diesem Teil sollen Sie mathematische Auégealdsen, die aus zwei ein- oder
zweistelligen Zahlen bestehen. Die Aufgaben singedeaus Teil 1 und Teil 2 sehr
ahnlich. Wie in vorherigen Teilen durfen Sie Papied Stift benutzen, jedoch keine
anderen Hilfsmittel wie einen Taschenrechner odeHandy.

Gruppenzuordnung:

Die Gruppenzuordnung bleibt in Teil 3 genauso wideil 2. D.h. Sie sind mit dem
gleichen Teilnehmer in eine Gruppe eingeteilt, warher. Weiterhin bleibt die
Gruppenzusammenstellung tber alle 8 Runden dietgdeKeiner der Teilnehmer wird
zu irgendeinem Zeitpunkt erfahren, mit welchem aedeTeilnehmer er in einer
Gruppe ist.

Auch die Einteilung in die Kategorien bleibt unvedart. Das heil3t, basierend auf der
Leistung in den Runden 5 bis 8 in Teil 1, gilt Faiges:

Sie wurden in di&ategorie | eingeteilt.

Der andere Teilnehmer in lhrer Gruppe ist ausk@gegorie

Diese Einteilundleibt Gber alle Rundeanverandert.

Im Unterschied zu Teil 2 gilt Folgendes:

Der folgende Text wurde den Teilnehmenden der aedund Il im Teil 3 in HS
NOAA angezeigt:

Bitte beachten Sie, dass es in Teil 3 keine Gutsdftfir das Gruppenmitglied der
Kategorie Il gibt.

Das heif3t die Leistung jedes Gruppenmitglieds entsight der Anzahl der von
ihm richtig bearbeiteten Aufgaben.
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Der folgende Text wurde den Teilnehmenden der Kated im Teil 3 in HS-NoAA
angezeigt:

Bitte beachten Sie, dass in Teil 3 keine Gutschrifiir das Gruppenmitglied der
Kategorie B gibt.

Das heil3t die Leistung jedes Gruppenmitglieds entsigcht der Anzahl der von
ihm richtig bearbeiteten Aufgaben.

Der folgende Text wurde den Teilnehmenden der Kaegund 11l im Teil 3 in HC+
NOAA angezeigt:

Bitte beachten Sie, dass es in Teil 3 keinen Abzdigr das Gruppenmitglied der
Kategorie | gibt.

Das heil3t die Leistung jedes Gruppenmitglieds entsigcht der Anzahl der von
ihm richtig bearbeiteten Aufgaben.

Der folgende Text wurde den Teilnehmenden der Kated im Teil 3 in HC-NoAA
angezeigt:

Bitte beachten Sie, dass in Teil 3 keinen Abzug fidas Gruppenmitglied A gibt.

Das heifl3t die Leistung jedes Gruppenmitglieds entsigcht der Anzahl der von
ihm richtig bearbeiteten Aufgaben.

Die Teilnehmenden der Treatments NOAA-HS und NoBAakben im Teil 3 dig
gleichen Textbausteine wie die Teilnehmenden derN&¥SA und HC-NOAA
Treatments in Teil 2 angezeigt bekommen (siehe #10)

D

>

| Weiter zur Seite 2 |

#22  ldentisch mit #11.
#23  ldentisch mit #12.
#24  Verstandnisfragen zum Tell 3:

*** Auch im Teil 3 mussten die Teilnehmenden diesi&mdnisfragen beantworten.
Diese waren identisch mit den Fragen 1-4 und 8-9Teill 2 bis auf eine kleine
Anderung: Statt "Teil 2" stand im Text "Teil 3"glse #15). ***

*** Die Bildschirme #25-#28 sind identisch mit #b& #20 bis auf "Teil 3" statt "Teil
2". Die Teilnehmenden von Treatments HS-NoAA undNEEA haben im Teil 3 die
gleichen Textbausteine wie die Teilnehmenden deatirents NOAA-HS und NoAA-
HC im Teil 2 angezeigt bekommen. Die Teilnehmerdereatments NoAA-HS und
NoOAA-HC haben im Teil 3 die gleichen Textbausteue die Teilnehmenden der
Treatments HS- NOAA und HC-NoAA im Teil 2 angebaigbmmen. ***
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#30

In Teil 4 treffen Sie nur eine Entscheidung. D.h. &il 4 besteht nur aus einer
Runde.

In Teil 4 des Experiments werden Sie gebeten,winesechs verschiedenen Lotterien
auszuwahlen (wie unten gezeigt). Jeder Kreis reptést dabei eine unterschiedliche
Lotterie. Sie mussen dabkire bevorzugte Lotterie auswéhlen.Jeder Kreis ist in
zwei Halften geteilt. Die Zahlen in jedem Kreiststa fur die Zahl an Punkten, die Sie
jeweils erhalten kdénnen.

Lotterie & Lotterie 1

Lotterie 5 Lotterie 2
S0%% 50 S0 0%
Lotterie 4 Lotterie 3

50% 50%
0% 50% a0 0%

Der Computer wird einen Munzwurf simulieren. Wenas dergebnis “Kopf” ist,
erhalten Sie die Zahl an Punkten, die im hellgradereich des Kreises stehen, den Sie
ausgewahlt haben. Falls das Ergebnis “Zahl” istakken Sie die Zahl an Punkten, die
im dunkelgrauen Bereich des Kreises steht, dem®gewahlt haben. Bitte beachten
Sie: Egal welche Lotterie Sie wahlen, jedes Ergetiid mit einer Wahrscheinlichkeit
von 50% realisiert.

Bitte wahlen Sie Ihre bevorzugte Lotterie, indera &ie Zahl lhrer Lotterie (1,2,3,4,5
oder 6) in das Feld “Ich wahle Lotterie” eingeben auf “OK” klicken.

Sie werden am Ende des Experiments Uber das Emelesi Muinzwurfs fir lhre
bevorzugte Lotterie informiert.

Sobald jeder Teilnehmer seine Entscheidung getrdfég, endet Teil 4.

| weiter |
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#31

Lotterie & Lotterie 1
Lotterie 5 I I Lotterie 2
50% 50% 50% 50%
Lotterie 4 Lotterie 3
50% S0%
50% 50% 50% 50%

Welche Lotterie bevorzugen Sie?

Ich wahle Lotterie:

| zurick || OK |

#32
Ihre Auszahlung

Ihre Gesamtauszahlung setzt sich aus jeweils einBunde aus den Teilen 1 bis 3,
sowie aus dem Betrag aus Teil 4 (Lotterie), zuziigh einer Teilnahmegebuhr von
EUR 4 zusammen.

Ihre Auszahlung

In Teil 1 wurde Runde xxx als XXX€
auszahlungsrelevant gewahlt.

In Teil 2 wurde Runde xxx als XXX€
auszahlungsrelevant gewahlt.

In Teil 3 wurde Runde xxx als XXX€
auszahlungsrelevant gewahlt.

In Teil 4 haben Sie Lotterie xxx gewahlt. Das XXX€E
Ergebnis des Munzwurfs war Zahl.

Fur die Schéatzung lhres Rangs erhalten Sie XXXE
Teilnahmegebuhr 4€
Ihre gesamte Auszahlung betragt somit: XXXE
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Bitte klicken Sie “weiter”, um nachfolgend einera§ebogen auszufillen.

#33 Einen sozio-demographischen Fragebogen schiasg&xperiment ab. Dieser ist
verfigbar bei den Autoren auf Nachfrage.

Alll.V. Examples of Cartoons

I
sTenlKLAGES UND_ DAS WAR
E::;E; 1¢E HAR MIR zugps] MEINE |DEE.

mod.t ]\luR KM;\:EE-
URER GES!‘.HLTET
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