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Abstract

Affirmative-action policies bias tournament rulesadrder to provide equal opportunities to a grofip o
competitors who have a disadvantage they cannbelteresponsible for. Critics argue that they disto
incentives, resulting in lower individual perforntan and that the selected pool of tournament winner
may be inefficient. In this paper, we study the &iogl validity of such claims in a real-effort pawvise
tournament between children from two similar schkowho systematically differ in how much training
they received ex-ante in the task at hand. Oudteeshow that when affirmative action measures were
implemented performance was not reduced for ealeantaged or disadvantaged subjects. Additionally,
while affirmative action balanced the proportiondi$advantaged individuals winning their respective
tournament, the average performance of the powiroiers only decreased slightly.
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1. Introduction

In many selection processes such as universityssioms, job promotions and procurement
auctions, competition helps identifying the highaisility candidates, facilitate efficient
allocation of talent, and provide incentives fodiinduals to improve their skills. This objective
may not be achieved if some otherwise competitaredates do not stand a fair chance to win
the competition. For example, talented studentsnfpmor economic backgrounds may have
attended high schools that receive less fundindg¢clwmay affect their SAT performance and
hence their university admission. Likewise, somdividuals may belong to groups which
historically have suffered discrimination, and h&w@vercome major obstacles in order to be on
an equal footing to compete.

Affirmative Action policies (AA) have two main olg@ves: to guarantee that positions are
fairly allocated in society and to allow for theeation and identification of talent. AA policies
take proactive steps to provide equal opportunttiegiscriminated groups that have a potential
disadvantagé.They are often implemented by biasing tournameletsrin order to increase the
probability of success of an otherwise disadvardageup. For example, a fixed lump-sum
bonus of 20 (out of 150) points was added to therescof minority applicants to the
undergraduate program at the University of Michigad a similar but “unofficial lift” scheme is
used at many top universitidsin a different domain, public procurement auctjohsd
preferences are granted in a multiplicative wayr &ample, road construction contracts in
California are auctioned off by granting a 5% retrc of the submitted bid to small business
enterprises.

The implementation of AA is usually accompanied ibiense public debate focusing on
whether such policies satisfy certain fairnessegdatand on the possible incentive distortions

they may create. Abstracting from fairness consiti@ns, opponents of AA base their criticism

2 Merriam-Webster Online defines affirmative actias “an active effort to promote the rights or pesgr of

minority groups or other disadvantaged persons”.

% This procedure was recently ruled to be unconiital by the Supreme Court, due in part to allegistbrtionary
effects on incentives that such compensation megter State funded universities such as Califoffliajda and
Texas have also applied similar policies in the.pasiumber of papers have analyzed the effecsuoh banning
on the efficiency of race-blind policies that redfabm colleges preferences for diversity. See, agnothers, Chan
and Eyster (2003), Fryer and Loury (forthcomingheTidea behind these papers is that banning affiwenaction

forces colleges with a taste for diversity to targenorities indirectly through randomly admittirggudents with
relatively lower test scores or other charactesstiorrelated with race, which leads to importaefficiencies.



on two grounds. First, it is argued that disadvgedaindividuals may see affirmative action
policies as substitute for their own effort, lowsyitheir performance, while advantaged
individuals may be discouraged by the perceive@ioméss of such policiésSecond, opponents
argue that the pool of selected individuals, teathe pool of winners, may be of poorer quality
since lower-performing individuals may now be stddé On the other hand, advocates of AA
argue that leveling the playing field in a compedéitenvironment may have positive effects on
performance because AA reduces the asymmetry iactsgs to compete, which increases
competitive pressure and therefore enhances peafaren

Both positions fail to base their views on solidpameal evidence since good data is scarce
and very difficult to obtain. In this paper, we geat results from a pair-wise real-effort
tournament in which there exists a naturally indluseurce of disadvantage for one group of
competitors, and where two different types of AAiges, lump sum and proportional bonuses,
are implemented to compensate for it.

We designed pair-wise tournaments among childem two similar schools which differ in
how experienced their students are in solving stmmplmerical puzzles known as “sudokus”.
Students in one school (“experienced”) are taught to solve sudokus as part of their regular
math classes, while students in the other schawntexperienced”) are nbtThe schools are
very similar in all other relevant respects: both private, located in the same upper-middle
class neighborhood, are fully bilingual and havedyoecords in national math and science
competitions. Therefore, the difference in expareeoan be regarded as an exogenous source of
disadvantage imposed on two similar groups, sincklau practice in the experienced school
was not in use at the time most parents made shkooling decision.

As expected, experience in the task provided amarsdge in the competition, as verified by
a comparison of the performance of subjects imleeschools in a baseline treatment in which
they are not informed of the previous experienctherival school and in which no affirmative
action is implemented. We first study whether knuyvthat such an asymmetry in experience

exists affects the performance of both experiermeetinon-experienced individuals. To do so we

* See, for example, the introductory remarks in So(@904) and the discussion in Fryer and LouryQ&6) of
“Myth No. 3: Affirmative action undercuts investntaéncentives”.

® Loury and Garman (1993) and Kane (1998) provideethievidence on the possible mismatch that AA may
generate on the allocation of students to instihgi Lott (2000) finds that AA in the recruitmeritpmlice officers
has increased diversity but also crime rates mdietause of the decrease in standards of reciniiedduals.

® Coate and Loury (1993) show how discrimination ragge in two symmetric groups as a self-fulfillipgpphecy.
We take such asymmetry as given.



compare results in our baseline treatment with f@rotreatment where the difference in
experience is made salient (and still no affirmatction is implemented). Finally, in treatments
where subjects are aware of the asymmetry in expesi we implemented two types of
compensation—Ilump-sum and proportional bonuses-gdedi to equalize the probability of
non-experienced students beating their experierivats.” We then study how performance by
students from both schools is affected by the imgeletation of AA and whether the average
output of the new pool of tournament winners dgfeéom the one obtained without any form of
compensation.

Schotter and Weigelt (1992) studied the incentiffeces of AA in a pioneering laboratory
experiment where effort exertion in a tournamenn@eled as an individual decision problem
based on monetary costs. Subjects’ exogenous distate was induced by assigning different
cost parameters for which individuals were latempensated by affirmative action. This
procedure makes it possible to vary the size ofakgmmetry, tailor the compensations to
exactly level the playing field and compare it withses in which compensations are higher (or
lower) than the initial asymmetry. Their resultslicate that AA can either boost or worsen
performance depending on the sizes of the costidisdage and the compensation implemented.
Our study complements their work by analyzing d-edfart tournament where the asymmetry
between subjects exists ex-ante and is not indbgethe experimentalist, and hence where
compensation seems natural. This comes at a costtdfaving an exact ex-ante measure of the
size of the asymmetry, which forced us to rely esuits from pilot experiments to roughly
calculate the appropriate size of compensationsiwtin average leveled the playing fiéld.

Subjects in our experiment were school children tredexperiment was conducted in their
respective schools. They were unaware that theiiceh were the object of a study since the
experiment was presented as an extra-curricularityodf a type not uncommon in the schools
we selected. Using children as subjects has additmdvantages: they react very spontaneously
in competitive situations; their performance is affected by them questioning the underlying

motivation of the experimentalist; and it is refety easy to provide them with incentives. It has

" Calsamiglia (2009) shows that an appropriatelyigiesi AA policy should equalize rewards to effoftemever
the set-up affects one of many factors determiimdgidual final welfare. In this particular envinment rewards to
effort are equalized with proportional AA.

8 Several recent experimental studies employ sinsimategies based on naturally occurring differenoe

characteristics among social groups. Examples aré &hd Pandey (2006), where social caste diffezsnare
exploited, as well as Gneezy et al. (2003), andiélie and Vesterlund (2007), where the performafogomen

versus men and their respective propensity to cteripemixed-gender tournaments is analyzed.



also been shown that children react rationally iarithe with economic theory (see Harbaugh et
al. (2001) and Harbaugh and Krause (2000)). Finatlydying how children react to affirmative
action is important since some social asymmetriag be ideally resolved at these early ages,
before they are exacerbated.

The implementation of affirmative action policieama to reduce the underlying
heterogeneity between competitors and induce a feweted playing field. There are a number
of theoretical papers analyzing related policiesere either strong players are handicapped, or
weak players favored. For instance, Lazear and iR¢i#81), show that a handicapping system
induces efficient competition in a rank-order tament between heterogeneous players. Che
and Gale (1998), analyze bid caps for strong belderan all-pay auction framework. Also
Myerson (1981) shows that an optimal, i.e. revemaximizing auction, between asymmetric
bidders implies favoring weak bidders. Theoretipapers that explicitly analyze affirmative
action policies are Schotter and Weigelt (1992),(Z006), Franke (2008) and Balart (2009).
They model affirmative action as a bias in favorgfante disadvantaged players in an all-pay
auction or contest set-up. The conclusion that lwamrawn from most of these papers is that
reducing the asymmetry in competitive advantageldeto enhance individual performance.
However, whether the implementation of affirmatigetion policies in real applications is
suitable to level the playing field is a rather oganpirical question.

While there is a large empirical literature on taments (see Prendergast (1999) for a survey)
and also on affirmative action (see Holzer and Nm#n(2000) for a survey), the incentive
effects of affirmative action policies remains mthinexplored, given the difficulty of obtaining
good quality data. Some recent exceptions are @&wutiret al. (forthcoming), which analyzes the
effects of AA on Indian minorities, Miller and Sédd008), which studies the long-term effects
of affirmative action on the pool of hired law erdement officers in the US, and some studies
on bid preferences in public procurement auctiarth as Krasnokutskaya and Seim (2007) and
Marion (2007). Experimental research addressinglainssues include Niederle et al. (2008),
where the effects of quotas on tournament participaof women are examined, as well as
Freeman and Gelber (2010), where the effects &rdifit prize structures and information about
competitors’ ability in a tournament framework arealyzed.

The experimental results of our study suggest ttatimplementation of AA policies does

not necessarily have an adverse effect on the mpeafuce of affected individuals. First, we



confirm that the asymmetry in experience is reéddh subjects’ performance, since we observe
that non-experienced subjects solve significargsIsudokus than experienced ones. Next, for
non-experienced individuals we find that AA enhanttesir performance independently of their
ability. For experienced individuals performancéeetfs differ with ability. For those subjects
with relatively low or average ability, performance enhanced while for those with highest
ability performance worsens. Our AA policies bakhcthe tournament, on average, since
around half of non-experienced subjects in treatm&rhere AA was implemented won their
respective tournaments in all possible matcheso,Alse average performance of all possible
tournament winners selected through AA was modigr&derer than the average performance of
the winners who would have been selected withqusiiice the increased levels of efforts
performed under AA partially compensates for theafof selecting as tournament winners a
higher proportion of non-experienced individualse lso find that AA positively increases the
confidence in winning of non-experienced subjecthile that of experienced subjects is
unaffected. Finally, all subjects regard the ihisaymmetry in experience as unfair. However,
fairness perceptions vary with treatments. Foraimsg, proportional AA, whose size depends on
individual performance, is perceived as fairer tHamp sum AA, although the actual
compensation received in the proportional treatserats higher.

The rest of the paper is organized as follows.dfxpental design and procedures are
explained in Section 2. Section 3 presents thelteessection 4 sums up our conclusions. The

Appendix contains an English translation of theringions used in the experiment.

2. Experimental Design and Procedures

We conducted pair-wise tournaments among 336 $atiolren, aged 10-13, from
two similar non-religious, bilingual private schedbcated in the same upper-class neighborhood
of Barcelona. Students at both schools have amgsie difference in experience of a specific
real-effort task consisting in solving simple “skde”. This ex-ante difference in experience is

due to the fact that during regular math classeglests in the “experienced” school (E) are



trained in solving sudokus (and in fact have tovsdudokus as part of their regular homework)
while students at the “non-experienced” school (i) not

Sudoku is a logic-based number-placement puziie.objective is to fill a 9x9 grid so
that each column, each row and each of the ninéb8x8s contains one-digit numbers from 1 to
9 only once. The puzzle setter provides a partiaypleted grid. We use a simplified 4x4 grid
version in order to obtain sufficient variability performance. We chose this task because the
rules are simple, yet it requires substantive lalgieasoning and concentration by the subjects.
Additionally, performance is easy to measure andjcially, depends on effort. Most
importantly, both effort and ability play a rolep shat non-experienced subjects still have a
chance of winning, independently of whether they/favored by an affirmative action policy or

not® Figure 1 below shows one of the sudokus usedeietiperiment (a) and its solution (b).

4 2 3 4 1 2
3 2 1 3 4
1 1 2 4 3

4 3 2 1

(@) Unsolved Sudoku (b) Correctly Solvedddiu
Figure 1: An example of the real-effort task (suaok

Each student from E was randomly and anonymoustghed with a student from NE

in his or her same school yeal"(@r 6" grade). Each pair competed in a tournament wiistet

° An ex-post experimental questionnaire showed sbhaie students from both schools were familiar wittiokus
due to prior experience. We control for this exea@xperience in our analysis by using a proxy folitg. Results

from pilot experiments, in addition to the preseng, show that subjects from NE were in fact disatlvged in the
competition (see section 3.1). The task was defiagdfilling in a grid” and the word “sudoku” wasewer

mentioned.

9 In fact, the percentage of NE winners in theirpesdive tournament was at least 13.3% (for expariaie
treatment “K” and & year students, where no affirmative action wadémented).



30 minutes! Subjects had to correctly solve as many sudokysoasible in order to beat their
matched rival. All subjects were handed the sans&vansheet containing 96 sudokus randomly
generated with the same level of difficulty by anputer progrant? Each pair of subjects was
competing for a 7€ (euro) voucher from a bookshmgated in Barcelon¥. In each pair, the
student who had correctly solved more sudokus duai30 minute period won the voucher. In
the case of ties, the winner was decided randomly.

Our objective was to study: 1) the effect of pdiwg information on competitors’
previous experience with the task and 2) the ef¢émplementing affirmative action policies
on subjects’ performance and as a result, on thpubwenerated by subjects selected as
tournament winners. Thus, we randomly assignedaimumbers of subjects from each school
to each of six treatments. In treatment NK no stthieas informed about whether subjects from
the other school were experienced or not in solgmgokus. In treatment K students at the NE
school were told that students in the E school pevious experience in solving sudokus.
Similarly, students in the E school were told tsaidents at the NE school were not taught how
to solve sudokus. In the remaining four treatmafitsubjects were informed about the existence
of a difference in experience across schools amditathe particular affirmative action policy
applied to compensate NE subjects. In treatmentg(lLthinp-sum High) and LL (Lump-sum
Low), all subjects knew that NE subjects were giagoredetermined number of solved sudokus
ex-ante: 20 in LH and 8 in LL. In treatments PHofpurtional High) and PL (Proportional Low),
all subjects knew that NE subjects were given albamof solved sudokus proportional to the
number of sudokus they correctly solved, one farg\correctly solved one in the case of PH,
and one for every two correctly solved ones indhge of PL.

Comparisons across treatments NK and K allow ustudy the effects of information
when no affirmative action policies are implementedparts of our analysis, we pool the data
from all treatments where affirmative action is Ieypented (LL, LH, PL, PH) and refer to them

generically as the “AA” treatment. Table 1 summeasizour treatment design. Comparisons

1 We chose pair-wise tournaments versus multipleeptournaments with N player because the schodlsai
want us to establish intra-school competitions. ifiddally, it allowed us to control the amount afarmation that
each subject had on its rival’s ability.

2 The software used was “SuDoku Pro” by Dualogy &yst The proportion of mistakes across all solvetbkus
was similar. No subject was able to complete ak@éokus provided.

13 Subjects were explicitly told that the voucher waseemable for “books, collector's cards, toys,simwr
comics”. Experiments took place at approximatebytilne the finaHarry Potter book was published in Spain.



across treatments K and AA allow us to study ttiecefon performance of applying affirmative

action policies once the asymmetry in experiendaovn.

Table 1: Description of Treatments

Not Know NK | Subjects unaware of others’ experience

Know K Subjects aware of others’ experience

Lump-sum High LH | Subjects aware of experience akdshbjects receive a bonus of 20 correct sudokmgso
Lump-sum Low LL | Subjects aware of experience andshijects receive a bonus of 8 correct sudokussonu
Proportional High PH | Subjects aware of experiemzkME subjects receive 1 correct sudoku bonusvieryel correct
Proportional Low PL | Subjects aware of experienatdR subjects receive 1 correct sudoku bonus ferye® correct

The sizes of the affirmative action policies wertedmined using results from pilot
experiments in similar schools. Since we were umawd the exact size of the asymmetry
between groups, we opted to choose two differeregssof each AA policy so that we could
potentially observe how different sizes affect parfance. At the same time, the objective was
to design compensations that would on average igquéte chances of winning once the
subjects reacted to the implemented affirmativeoacpolicies. As shown in section 3.4, the
implemented policies roughly induced a “leveledypig field” ex-post on average (51% of
subjects winning any possible pair-wise match viema the NE in the AA treatments).

Prior to conducting the experiments, we repeatewy with faculty from both schools
in order to guarantee their collaboration and pedagl interest in the project. During these
meetings we obtained information on subjects’ gendeth date, teaching group and school
grades. We later assigned subjects to treatmersiscim a way that the groups were balanced in
accordance with these pre-specified characterisiasle 2 below shows descriptive statistics of
subjects assigned to each treatment at each sth8atall variations across treatments were

mainly due to absent students and latecomers.

Table 2: Description of the Subject Pool
N =336 Experienced Non-experienced
NK K LH LL PH PL NK K LH LL PH PL
% Female 41 43 48 53 50 48 46 44 48 30 48 47
% 6" Year 48 43 45 43 46 48 50 46 59 48 48 59

14 Average Grade is calculated using grades in aicsoin the preceding term and it is slightly higla¢ the NE
school than at the E school (3.55 vs. 3.44, sigaifi at the 1% level). This difference is due iffecent grading
systems across schools.



Average Grade 3.32 3.31 3.47 3.46 3.14 3.3% 3.44 3.44 3.65 3|63.54 3.57
(1=Worst,5=Best)

Number of subjects 29 30 31 30 28 31 24 24 2y 23 p7 32

Subjects were unaware of their participation ineaperiment. With the help of each
school’'s faculty, subjects were told that this veass extracurricular activity, not dissimilar to
previous ones carried out during the same schaol Yarticipation was quasi-mandatory, which
helped to avoid selection biases and simplifiedtensitfor the school. None of the subjects
manifested opposition to participating.

Experiments were carried out on two separate lmsecdates in 2008. In each school
experimental sessions took place at different tiofebe day for 4th and 6th graders for practical
reasons’ Subjects were conducted to separate classroomsrdimg to our predefined
assignment. While students waited for the expertalist, teachers conducted a specific and
identical school activity (writing an essay) in erdo keep the subjects calmed and equally
uninformed about the experiment. The same expetatisharrived at each of the classrooms at
twenty-minute intervals and then sessions stdftefieachers were not present during the
experimental sessions, in order to minimize th#luence.

The experimental sessions lasted one hour. FEstexperimentalist read out general
instructions on how to solve sudokus (see “Prediictibns” in the Appendix). Then, subjects
had a five-minute practice round to solve sudokits wo incentives offered for performance
and no mention of any competition. After this pdricghe experimentalist solved one of the
practice sudokus in front of the students. Oncestipies were clarified, instructions for each of
the treatments were read aloud. The instructiondenitaclear that each student was competing
against an anonymous student from another commgasablool and that students at the other
school were systematically experienced (or notlsatving sudokus (for treatment NK this
information was omitted). The difference in ex-aetgerience was explicitly mentioned and
was used to justify the implementation of the affitive action bias in favour of the non-
experienced group in the AA treatments (see theeAgix for the instructions). Tournament

rules were explained giving numerical examples dgigeto each treatment) for all potential

15 We are unaware of cross-contamination betweendatstw between subjects from different school yesrthe
same school. The timing of the experiments wasfallyelesigned so as to avoid these problems.

18 This was the reason different treatments werdezhout at different time-intervals. Since the aipent deals
with effort motivation and children may be easihfliienced, it was crucial to have the same experiatist
conducting the sessions. The experimentalist rebdaepeating exactly the same cues across sessions

10



outcomes of the tournament, i.e., losing, winniagg tying. Moreover, aggregate information
with respect to the number of sudokus (i.e., meamimum and maximum) that had been
correctly solved by a comparable subject pool wasigded. This information, identical for all
subjects, was based on the results of our piloeexyents. The experimentalist also held up a 7€
voucher to increase the credibility of the prizeeréd to tournament winners. After that, subjects
had thirty minutes in which to solve the sudokuswn separate handouts. After the first fifteen
minutes, subjects were instructed to start workemgthe second handout, so that we could
measure whether there were intra-session learrifegte or whether these were over-ruled by
fatigue®’ Subjects were explicitly told that they could s&mpving sudokus at any time and start
any other activity, such as drawing, so long ayg &ept quiet and did not bother others.

After the thirty minutes had passed, the handowseveollected and a questionnaire about
previous experience in solving sudokus, self-carfme and the perceived justice behind
affirmative action policies was distributed. Onbe uestionnaires had been filled in, subjects
continued with their regular classes. The expertalests then randomly matched participants
from both schools, determined the winners and degzbshe vouchers at the schools, so that

they could be distributed by school faculty.

3. Results

3.1 Descriptive Statistics

We start by taking a descriptive look at the ddiable 3 reports the average number of
correct sudokus by treatment and school yeio(%6" grade) in each of the schools (E and NE),
as well as standard deviations. There is high bg#areity in performance in all treatments and
thus, standard deviations are large. Table 3 pesvia first indication that subjects from the
experienced school (E) solve, on average, moreksisdthan subjects in the non-experienced
school, a key hypothesis justifying our experimedgsign. Independently of treatment, subjects
in the experienced school solved on average 35u88ksis, while subjects in the NE school
solved 23.31. Using the number of sudokus solveterfive minute practice round as a measure

1 we did not find substantive differences in perfanoe between the two parts of the test, indicativag the
effects of learning and fatigue possibly cancel &xperienced subjects completed on average one sumoku in
the second part than in the first part (significabtthe 1% level). Non-experienced subjects did suive a
significantly different number of sudokus in theotwarts.

11



of individual ability, we find that experienced $eitts of low ability, those who solve three

sudokus in the practice round, solve a similar nemdf sudokus (25.61).in the tournament as

the average of NE subjects

Table 3 also shows that age affected performanke. average performance of 4rade

experienced subjects in all treatments is simdahat of &' grade non-experienced subjects.

Table 3: Average Number (and Standard Deviatioh§aorect Sudokus by Treatment and School Year
4" Grade 8 Grade Overall

E NE E NE E NE
NK 28 16.98 38.93 24.67 33.27 20.38
(15.43) (8.01)) (16.10) (15.44) (16.44) (12.80)
K 29.88 17.69 43 29.09 3557 22.92
(12.47) (10.70) (17.98) (13.43) (16.22) (13.13)
AA 29.38 19.26 45.67 28.08 36.58 24.04
(13.78) (9.48) (12.04) (12.12) (15.53) (11.80)

LH 27.59 23.36 44.86 29.50 35.39 27
(12.26) (9.19) (11.51) (14.43) (15.02) (12.73)
LL 27.59 19.42 5154 26 37.97 22.56
(12.26) (11.79) (11.44) (9.01) (16.82) (10.85)
PH 29.67 17.92 46.92 26.54 37.68 22.07
(12.38) (9.05) (11.09) (11.16) (14.52) (10.84)
PL 32.94 17.07 40.27 29.16 36.48 24.25
(17.36) (7.59) (12.38) (12.83) (15.37) (12.42)

Figure 2 below shows the cumulative distributiomduon (CDF) of the number of

correct sudokus solved by students in the E andshliool for the two treatments where
affirmative action policies are not implemented (lMKd K). Note that the distributions have a
large spread and range from O sudokus solved te ri@n 70. Stochastic dominance of the
CDFs for the E school clearly shows that the lackxperience in solving sudokus is in fact a
disadvantage for the NE subjects. Mann-Whitneystesimparing the inter-school number of
correct sudokus in both of these treatments shgmifgiant differences at the 1% level (p-values
of 0.002 for NK and of 0.004 for K).

12



CDF: Correctly Solved Sudokus (NK) CDF: Correctly Solved Sudokus (K)

100% ——
90% l,*—'— - 100% — F=—="
0% - 90%

70% /’ 38;;: . a—T = J/
60% - /-r 60% A
50% A A

Rel. Cum. Frequency
Rel.Cum. Frequency

50%
40% y A 20% - //
/ 30%
30% 7 el
4 200 o
20% - 10%
[

— - 0%

10%
W o v 9 L 9 W o W 9o W 9 W o O
% +¥——— T T T T T T o oo g 9 9 ¥ F ¥ o9 ¢ ¢ & T

"
mmmmmmmmmmmmmmmmmmmmmmmmmmmm
g 92 8¢ 8 8 ¢ ¢ 88882, 7848 aE 6§ S b s Lo
© 4 8 J& &8 8 8 F ¢ 8 8 3 8 No. of Correctly Solved Sudokus

No. of Correctly Solved Sudokus
‘ —m— Non-Experienced Subjects —&— Experienced Subjects

‘ —m— Non-Experienced Subjects —&— Experienced Subjects ‘

Figure 2: CDFs of the number of correct sudoku& land NE in the NK and K treatments.

Intra-school comparisons across treatments arecleas-cut. Table 3 reports the number
of correctly solved sudokus both for each of thpagied data treatments (LH, LL, PH and PL),
and for the pooled treatment (AA). Although stawlddeviations are very large, averages give a
first indication that performance may be enhancdwemwproviding information (K vs. NK
treatments) and that affirmative action policiesoa#dnhanced performance (AA vs. K treatments,
with the only negative comparisons being for E saty in 4' grade and NE subjects if"6
grade). Figure 3 depicts the CDFs for the numbecasfect sudokus for the NK, K and AA
treatments in each of the two schools. Visuallye 8DF for the K treatment “almost
stochastically dominates” the CDF for the NK treatrnin both graphs, suggesting that the
provision of information on the existence of a digantaged group does not decrease
performance. Similarly, the CDFs for the AA treatrnalso lie mostly below the CDFs for the K
treatment in both schools, suggesting that subjacesd with AA policies do not decrease their
performance. Comparing the distributions of alatmeents based on pair-wise Mann-Whitney
tests does generally not result in significantedé#hces at the standard levels, apart from the
comparison of NK with LL for 8 year experienced subjects (average of 38.92 dostetokus
in NK and average of 51.54 in LL, p-value of 0.0Aditionally, a joint Kruskall-Wallis test for
all treatments where affirmative action is implemeeh(LH, LL, PH and PL) does not show

significant differences.
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Figure 3: CDFs of the number of correct sudokusdhool in the NK, K and AA treatments.

The fact that statistical tests are mostly nonifigant can be attributed to large
heterogeneity among subjects, which cannot be altedrfor by using non-parametric methods.
Therefore, in the next section we rely on regressaoalysis as it allows us to incorporate
substantial additional information on the subjestel to control for unobserved individual

heterogeneity.

3.2 The Effects of I nfor mation on Performance

In this subsection we start by studying whetheiirinformation on the previous experience of
rivals affected performance. In order to do so,campare the number of correct sudokus in the
K and NK treatments. Figure 3 indicates that penfomce in the K treatment is not lower than
under the NK treatment. Although the CDF of perfante in the K treatment in fact lies below
the one of the NK treatment, both distributions @oé significantly different. We here run OLS
regressions with robust errors on performance, rothimty for individual ability, age and
gender® Table 4 below shows linear regressions on the eurob correct sudokus both for
experienced and non-experienced subjects in tressnte and NK using a constant, a dummy
variable to indicate the K treatment (“K”), the niben of correct sudokus in the trial phase

(“Pretest”), the average of grades obtained by edgtient in the preceding term (“Grade”), a

'8 The range and the variance of the dependent Varaie sufficiently high such that we OLS regressiare
appropriate. To check the robustness of our spatifin we repeated the whole empirical analysiagugloisson
regressions. Results are similar with respect gm sand significance levels of the coefficients (thiee of
coefficients is not directly comparable betweersthvo approaches as marginal effects in Poissatelmare not
constant)
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dummy variable to indicate™or 6" grade (“Year”) and a dummy variable for gender
("Gender”).

Table 4: Correct Sudokus and Information
Experienced Non-Experienced
REG (1) REG (2)
Dep. Var: Dep. Var:
# Correct # Correct Sudokug
Sudokus
Constant -9,68 1.59
(5.87) (6.19)
K -2.57 -0.06
(2.65) (2.33)
Pretest 7.22 3.14
(0=Min, 6=Max in E) (0.6)*** (0.95)***
(0=Min, 12=Max in NE)
Grade 311 1.33
(1=Worst,5=Best) (1.42)** (1.89)
Year 9.21 6.61
(0=4"1=6") (2.49)* (3.12)*
Gender 0.69 1.70
(0=Male,1=Female) (2.40) (2.51)
# Observations 59 47
Adj. R? 0.70 0.58

Notes: * denotes significance at the 10% leveld&hotes significance at
the 5% and *** at the 1% level. Robust stard errors are in parenthesis.

The results of both regressions confirm that therao significant effect of providing
information on performanc®.Coefficients for the K treatment are negative athbcases but not
significantly different from zero (and actually yetlose to zero for non-experienced subjects).
Results of both regressions confirm that most @ ¢ither controls, apart from gender, are
important in explaining performance and have thgeeted sign. Therefore we conclude:

Result 1:Knowledge of the existence of an asymmetry in experience did not decrease

performance by experienced or non-experienced subjects.

3.3 The Effects of Affirmative Action on Perfor mance

19 This fact has been documented in other recenteféait tournament. A recent example is Freeman @alber
(2009), where performance is not substantiallyrattein their single prize tournament when compgsitpast
performance is revealed.
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We now study how performance in the tournament afected by the implementation of AA
policies using suitable controls for individual éetgeneity. To that end we here compare
performance in the K and AA treatments. Figureetythe average difference in the number of
correctly solved sudokus both for experienced amutexperienced subjects when classified by
their ability, proxied by the number of sudokusytlerrectly solved in the practice round both
for experienced and non-experienced subj@ctlthough differences in averages are not
significant under standard levels, the graph onléfftesuggests that experienced subjects react
differently to affirmative action. Differences aatly become negative for subjects who solve six
sudokus in the practice round. However, non-expegd subjects seem to react positively to
AA independently of their abilitf> This may be explained by the fact that non-expegd
subjects have less knowledge both about theirivelgerformance and that of their rivals, since

they are less familiar with the task.

Experienced: Difference AA vs. K per Pretest Non-Experienced: Difference AA
vs. K per Pretest

10,00
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Figure 4: Differences in the number of correct dwboby results in Pretest.

In order to assess the effect of affirmative actionperformance when controlling for
individual heterogeneity, we run separate regressitor each school with the number of
correctly solved sudokus as a dependent varialdbl€Ts). Our baseline treatment is K, where

20 Experienced subjects were provided with only 6ckug as part of their practice round. 40% of expered
subjects solved all six sudokus correctly. For thsson, our measure of ability for experiencedestib is cut off at
6, since it includes individuals who would possibbBve solved more than 6 sudokus. We thus expeastimated
parameters to be smaller and less significant (dukigher variance). For the subsequently run empertal
sessions with non-experienced subjects, we extettdedumber of trial sudokus to 12. By truncatingse data
artificially in the same manner as for experienseljects, we were able to verify the conjecturé wizen there are
fewer sudokus in practice rounds results becorgbtsiless significant and weakier absolute size without altering
the qualitative results.

2 The negative sign for subjects who solve six sudoi the practice round is due to two exceptignhlgh
performers in the K treatment.
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subjects are aware of the existing disadvantag@dA policy is implemente® Explanatory
variables are the AA treatment dummies (both poalsdi unpooled in two separate regressions)
and the other controls used in regressions (1)(2pdGiven the results suggested by Figure 4,
we included an interaction term (“AA*Pretest”) fexperienced subjects, such that different
reactions by individuals with different individuability could be accounted fét.The inclusion

of the interaction term implies that a represewgatubject of the base group under K has low
ability (zero correct sudokus in the five minutéal8). In table 5 the results from OLS
regressions with robust and clustered errors asepited for both E and NE schools, pooling the
AA treatments in REG (3) and (5) and unpooled irGRE) and (6).

Similarly to regressions in the previous subsectmur proxy for unobserved ability as
measured by results in the practice rounds (“Préteschool grades (“Grade”), and being in
sixth grade instead of fourth grade (“Year”) ha¥lepasitive and significant effect$,while the
effect of “Gender” is not significarit,

We now focus on experienced subjects (E). REG [®ws that when pooling all
affirmative action treatments, the coefficient A& has a positive and significant impact (at the
5% level), i.e., experienced subjects in the basepy(with low ability) statistically solve 9.14
more sudokus when they compete with subjects favdrg an affirmative action policy.
However, the higher the ability of the experiensabject (measured by “Pretest”), the lower the
increase in AA performance, since the interactienmt (“AA*Pretest”) is negative and

significant (at the 5% leveff.

Table 5: Correct Sudokus and Affirmative Action

Experienced Non-Experienced
REG (3) REG (4) REG (5) REG (6)
Dep. Var: Dep. Var: Dep. Var: Dep. Var:

22 All results are maintained using baseline treatnebut including data from the NK treatment asaatulitional
dummy variable.

2 Similar results are obtained when creating a dumamiable in order to account for the truncatioroof measure
of ability for experienced subjects (0 for lessrtisax sudokus in Pretest, 1 for more than 6 sudokus

24 «Grade” is not statistically significant for NE lsjects.

% There exists an important literature analyzing hoale and female individuals react differently tmmpetition
(see Gneezy et al. (2003), Gneezy and Rustichib®4p and Niederle and Vesterlund (2007)). Subjétteur
experiment did not know whether they were competiith a rival of the opposite gender, which may lekp our
result.

% The statistical effect of AA on subjects with hégtability can therefore be calculated as “AA™+“ARretest”.
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# Correct Sudokug # Correct Sudokus  # Correct Suslpk # Correct Sudokus
Constant -14.22 -14.47 3.01 3.16
(3.74)%** (3.84)** (3.58) (3.62)
AA 9.14 - 3.98 -
(3.77)** (1.66)**
AA*Pretest -1.80 - - -
(0.78)**
LH - 11.41 - 4.71
(6.09) (2.02)*
LL - -2.30 - 3.79
(4.63) (2.01)*
PH - 13.37 - 3.64
(4.25)* (1.84)
PL - 4.59 - 3.76
(6.11) (2.17)*
LH*Pretest - -2.35 - -
(1.08)**
LL*Pretest - 0.38 - -
(0.92)
PH*Pretest - -2.20 - -
(0.86)**
PL*Pretest - -1.13 - -
(1.49)
Pretest 7.12 7.08 4.25 4.23
(0=Min, 6=Max in E) (0.54y%** (0.56)*** (0.60)*** (0.62)**
(0=Min, 12=Max in NE)
Grade 3.65 3.83 0.03 0.03
(1=Worst,5=Best) (0.80)*** (0.75)**+ (0.87) (0.89)
Year 10.62 10.22 4.46 4.42
(0=4",1=6") (1.63)** (1.56)*** (1.61)** (1.65)**
Gender 0.82 0.77 0.46 0.43
(0=Male,1=Female) (1.66) (1.64) (1.35) (1.37)
# Observations 150 150 32 132
Adj. R? 0.66 0.67 0.65 0.65

Notes: * denotes significance at the 10% leveld&hotes significance at the 5% and *** at the 1%le

Robust standard errors, clustered by treatmentksd are in parenthesis.

(a): For one non-experienced subject tiétavas not available. Another subject arrived &te did not participate in the
practice rounds. Such observations aigeghfrom REG (3) and REG (4).

The unpooled analysis of the AA treatments in REp ghows significant positive
coefficients for the high values of both affirmatiaction policies (at the 10% level for LH and
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5% level for PH), while coefficients are not sigcéit for the low values (LL and PEJ. This
suggests that the more intensive AA treatments|.Heand PH, are the main contributors to the
described incentive effects. This is confirmed by hegative and significant results (at the 5%
level) of interacting Pretest with the high polief affirmative action (“LH*Pretest” and
“PH*Pretest”).We thus conclude:

Result 2:Affirmative Action policies enhanced the performance of experienced subjects
with the exception of subjects of highest ability. Most of the effect can be attributed to

treatments wher e the compensation was high, i.e.,, PH and LH.

We now focus on non-experienced subjects (NE). RBEJshows that when pooling all
affirmative action treatments, the coefficient foh has a positive and significant effect (at the
5% level), i.e., non-experienced subjects solv@ 3n@re sudokus when they are favored by an
affirmation action policy. REG (6) suggests that thcentive enhancing effects of affirmative
action cannot be attributed to a specific type afqy. Coefficients for all AA treatments (LH,
LL, PH and PL) are similar in size and significaeeels (5% in the case of LH, 10% in the
others). Hence, there seems to be a performan@neinly effect of affirmative action policies
on non-experienced subjects which is independeiis é6rm or size® The lack of sensitivity to
the specific design, may again be the result af taek of familiarity with the task which may

reduce their capacity to assess the relative gizeropensations. We thus conclude:

Result 3: Affirmative Action policies enhanced the performance of non-experienced

subjects independently of the size and type of the implemented palicy.

3.4 The Effects of Affirmative Action on the Selection of Tour nament Winners

27 Similar regressions pooling the LH and PH treattmemder one “high” variable and LL and PL undétoav’
one show the same results.

% Similar linear regressions using the total numiiesolved sudokus as regressor, independently exhtheing
correct or not, lead to the same conclusions aaévwaailable upon request.
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An important concern that the implementation ofrafative action raises is that the selected
pool of candidates is of lower ability becausehw higher proportion of selected disadvantaged
individuals who may perform poorly. There are twiffedent approaches to answering this
guestion, crucially depending on what the object¥/¢hese policies is. First, the objective may
be to select individuals according to some abititgit is unobserved but equally distributed
among advantaged and disadvantaged individualsability is positively correlated with
performance, but differently so for the two groupslecting a similar proportion of the best
performing individuals in both groups should leadselecting the highest ability individuals
overall. Computing the proportion of all possibbeitnament winnefs we find that only 23% of
the non-experienced subjects win their respectivenament in the K treatment. When AA is
implemented this percentage is increased to 51%ectmg that the tournament is now at
selecting the upper tails of the ability distrilauns. This result shows that the implemented AA
policies leveled on average the playing field.

Second, if the objective of the tournament is fedehe highest performing individuals,
then the average performance of tournament winmerg be lower under AA, since a higher
number of disadvantaged subjects are selected. Vowthe increase in overall performance
illustrated in the last section suggests that tieiduction may be smaller than expected.
Comparing the average number of correct sudokugeddby all possible tournament winners
shows that in our experiment both forces are ingmbrt Average performance in the AA
treatments was 2.93% lower than in the K treatmaitthough not significantly so. But when
controlling for age there is a statistically sigrait decrease is of 6.46% fdf graders and of
8.17%f or & graders.

3.5 The Effects of Affirmative Action on Expected Winning Probabilities

We here look at how subjects’ expectations aboutnimg their respective tournament were
affected by affirmative action. This issue is inmaot to study whether affirmative action
undermined self-confidence. In question 6 of thestjonnaire, subjects ranked their expectation
of winning the tournament against their respectival on an ordinal scale from 1 (“Definitely

Not”) to 5 (“Definitely”). As there was no informianh about the identity and characteristics of

% To find the expected tournament winners we compute mean among all possible matches within each
treatment. Note that the particular match usecteard subjects in our experiment was just one nancialization
of this process.
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the respective opponent (with the exception of me-a&xperience in the AA treatments and in
treatment K) we use these answers as a measuoafadence in winning. PROB (7) and PROB
(8) in Table 6 show ordered probit regressionsgisiar measure of confidence in winning as
dependent variable and “Pretest” and the treatrdentmy for affirmative action (“AA”) as
regressors. Understandably, we find that both E HEd high ability subjects have higher
confidence in winning their respective tournamesit‘@retest” has a positive and significant
coefficient at the 1% level in both regressions.r&amportantly, we find that while for
experienced subjects the presence of AA does woifisantly affect reported confidence, it
significantly increases the confidence of non-eigrered subjects at the 5% level. These results
are consistent with the experienced subjects nelinfe frustrated by the introduction of
affirmative action while, at the same time, AA @utly increasing the expectations of the non-
experienced subjects of winning their respectivertament

Table 6: Expected Winning Probability, Affirmative
Action and Ability
Experienced Non-Experienced
PROB (1) PROB (2)
Dep. Var.: Dep. Var.:
Win Prob. Win Prob.
AA -0.13 0.42
(0.16) (0.22)
Pretest 0.22 0.12
(0.06)*** (0.04)++*
# Observations 179 148
Pseudo R 0.038 0.033

Notes: * denotes significance at the 10% leveld&hotes significance at
the 5% and *** at the 1% level. Robust stmblerrors, clustered by

treatment and class are in parenthesis.

3.6 The Effects of Affirmative Action on Perception of Fairness
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We here explore how affirmative action policieseated subjects’ judgements about the fairness
of the competition. This question is important tetetmine subjects’ attitude towards the

competition. The analysis of the tournament peréoroe suggests that the incentive effects of
AA are stronger for high levels of compensation. Wew show that experienced subjects

perceive the different AA policies as substantidglifferent with respect to their inherent fairness

based on the analysis of the responses to quddtioB of the post-experimental questionnaire.

In this question subjects were asked for their ggged fairness of the implemented bonus in

their treatment, where responses could vary betdiggary fair) and 6 (very unfair).

We start by looking at experienced subjects. Figusiggest that experienced subjects
perceived the high treatments (LH and PH) as mofaiuthan the low treatments (LL and PL),
and the lump-sum treatments (LL and LH) as moraiuthan the proportional treatments (PL
and PH).

Fairness - Q8 - Experienced Subjects (AA) Fairness - Q8 - Experienced Subjects (AA)
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Figure 5: Fairness perception by experienced stgbfec AA treatments.

The results of a non-parametric two-sided Mann-Wéyt test confirm that the two
distributions are significantly different from eadther (p-value of 0.01 for low vs. high
treatments and p-value of 0.00 for lump-sum vs.pprtional treatmentsf This is quite
remarkable given that on average the compensa@oeived by subjects in the proportional
treatments was higher than those in the lump seatrtrent. Compensations in the proportional

treatments were on average 12 additional sudoktisiPL treatment and 22 additional sudokus

% The LH treatment was perceived as being signiflganore unfair than any other AA treatment (p-\egwf 0.04
for LL vs. LH, 0.01 for PL vs. LH, and 0.02 for Ri4. LH for a two-sided MW-test).
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in the PH treatment, both higher than 8 and 20, dbmpensations received in LL and LH
respectively. The fact that the compensation seg@edds on performance seems to be fairer to
them, although it decreases their chances of winmiare than lump sum bonusgs.

Similar results hold for the comparison of treattseNK vs. K. First, the left side of
figure 6 suggests that experienced subjects padahe tournament to be fairer when they are
not aware there is an asymmetry in experience. pdwametric tests also confirm that treatment
K is perceived as being significantly less fairrtiieeatment NK (p-value of 0.02 for two-sided
MW-test). Quite remarkably, subjects seem to evaltlze fairness of a treatment by abstracting,

at least partially, from their self-interest.

Fairness - Q8 - Experienced Subjects (NK&K) Fairness - Q8 - Non-Experienced Subjects
(NK&K)
25
16
20 1 147
- 5 12 A
2 15 2 10
[} )
3 S 8
o o
o 10 Q 67
g iy
LC 41
5 2
04
0 . . . || - o~ ™ < wn ©o
bl o~ ] < ] © How fair do you perceive the competition?
How fair do you perceive the competition? 1=very fair, 6=very unfair
1=very fair, 6=very unfair
\ mNK =K |
\ mNK =K |

Figure 6: Fairness perception by experienced (@aft) non-experienced subjects (right) for K and NK

Results for non-experienced subjects point in tames direction. For instance, the
fairness of treatment K is perceived as being 8amntly more unfair than treatment NK (p-
value of 0.013 for two-sided MW-test), which is@aiuggested in the right part of figure 6. The
responses of the non-experienced subjects for thérédatments suggest that the compensation
that is granted through AA is mostly perceived a&nt sufficiently fair. A more detailed
analysis for the high versus low compensations e as the lump-sum versus proportional
treatments indicates similar perceptions as for éRperienced subjects: low (proportional)
treatments seem to be perceived as slightly féaman the high (lump-sum) treatments although
non-experienced students actually benefit from hightments. However, these distributions are

not significantly different from each other, whialay be a result of non-experienced subjects

31 As often suggested in the literature on positaieness. See Konow (2000) for a survey.
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being less able to assess the appropriateness cbthpensation because of lack of exposure to
the task®?
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Figure 7: Fairness perception by non-experiencbgksts for AA treatments.

4. Conclusion

This paper presents evidence on the effects irvishal performance of implementing
affirmative action policies in a tournament wheapacities to compete are asymmetric. Theory
in such settings predicts that preferential treathmd disadvantaged individuals may help or
harm incentives to invest depending on the det#Hilthe setting. We here show a setting in
which compensating disadvantaged individuals thnoA@ policies in a tournament leads to
enhanced performance by a large fraction of paditis and to a small decline in the average
performance of selected winners, while balancirggpbol of selecting winners. Our results thus
imply that there exist circumstances under whidirmabtive action policies are beneficial with
respect to the incentives provided to all partioisaThey also suggest that different AA designs

may significantly affect incentives and fairnesscegtion substantially.

This paper provides a piece of evidence suggesiaigAA can be beneficial in situations
where there exists asymmetries in capacities to peven which are not individuals’
responsibility. At the same time it leaves a langenber of important questions still open, such

as the robustness of these results to other sgttother sources of asymmetry not affecting

32 The only exception is again the LH treatment whicherceived as being significantly less fair tiadirother AA
treatments (p-values of 0.07 for LL vs. LH, 0.0V Rk vs. LH, and of 0.06 for PH vs. LH for a twalsd MW-test).
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capacities to compete directly, or the long rur&s of these policies. We plan to address these

issues in future research.
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6. Appendix

Experimental Instructions

Below you can find a translation of the experimeimatructions used in the experiment.
Instructions for all treatments and schools werenigtal apart from the changes here
indicated. Sentences in bold were not includech@éNot Know treatment. The sentences in
bold and italics were only included in the treatments with affirmataction (LH, LL, PH,
PL). Words in (parenthesis) indicate changes betvilee experiences and non-experienced
schools and changes in the type of the compensafiomp-sum or proportional). Sizes of
the compensations varied as explained in sectiddubaerical examples varied in order to
reflect changes in compensation sizes, but werdeanesuch as the results of both contestants
were the same. A whole set of instructions is abé# upon request. Instructions were

originally written in Spanish.

Pre-instructions

Your Code:

Thank you for participating. First, we are goingetglain what you will be doing.

You have to fill in grids with the numbers 1, 2ai8d 4.
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To do this you have to use the following rules:
1. All boxes in a grid must be filled in with a number

The same number can appear only once in each cdiertical).

2

3. The same number can appear only once in eachharizgntal).

4. The same number can appear only once in each sdtsuie grid is divided in 4 squares, marked in tiolels.
5

In each grid all numbers 1, 2, 3 and 4 must beaicth column, each row, and each square.

Here are some examples:

3 3

1 1

3 2

4 4
This column iscompleted wrongly This columncampleted correctly.
because the 3 appears twice (rule 2)

21413]|1

214134
This row iscompleted wrongly Thésw iscompleted correctly.
because the 4 appears twice (rule 3

1 2
This square isompleted wrongly Theiguare izompleted correctly.

because the 1 appears twice (rule 4)



This is an example of a correctly completed grid.

R lWIN|[ D>
N|h_|IW|PF
Wik DN
AIN]|IPFP|[W®

Before starting you have 5 minutes to completgdiiewing grids to check whether you have underdttite rules. We will give

you the correctly completed grids after the 5 mesygeriod.

2 1 2 4 412
3|4
% 2 1
3 3 4 1(3
1 3
3 3 114 3 1
14 2 3
1 413
1 1 1
2|3 3 3|2 3
24 4 2
413 34 211
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Please remain silent and on your seat without distg anyone during the whole practice.

Raise your hand after you have finished all griaid ae will pick them up.

Good luck!

Instructions

Your Code:

You are randomly matched with another student, ymatched participant, from another school similaryburs, who is

completing the same grids as you are.

The students at the other school have (NOT) learned before how to solve these types of grids becauseit was (NOT) taught

tothem in their math classes.

You have now 30 minutes time to complete as marmdsgrs possible with the numbdr2, 3 and 4 on the formulaires that we

are now going to distribute.

We will compare how many grids you have solved ecity with the number of correctly solved grids pgur matched

participant from the other school:

- If you have correctly solved more grids then youl warn a 7 EU voucher that you can redeem in “lasaCdel
Libro”, where you can buy books, collector’s carys, music or comics.

- If you have correctly solved less grids then yoll mot earn the voucher.

- If you have correctly solved the same number adgjrthen a toss of a coin will be used to determihe earns the

voucher.

To compensate (the other students) for the fact that (they)/(you) have (less)/(more) practice (than you) we are going to give

(them)/(you) (20 extra grids)/( 1 grid more for each grid that (they)/(you) solve correctly).

For examplgexample provided for the PH Treatment):
- If your matched participant correctly solvé® grids, they count as 12 +12 = 24 grids. Therefae will earn the
voucher if you solve correctly 25 grids or more.
- If your matched participant correctly solv&3 grids, they count as 30 +30 = 60 grids. Therefane will not earn the

voucher if you solve correctly 59 grids or less.
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- If your matched participant correctly sola&grids, they count as 20 +20 = 40 grids. Therefibrggu solve correctly

40 grids, a toss of a coin determines whether yon #he voucher.
The numbers of this example are chosen randomlydambt indicate how many grids a student can soiveectly.
We would like to inform you that we have studied tksults of other students of your age from asicools who completed the
same grids: The maximum number of grids that somhgbnanaged to solve correctly in 30 minutes weregds and the
minimum was 0 grids. On average the students cdegplround 25 grids correctly.
Remember that only correctly solved grids count.

Wait to turn the answer sheet until we tell yodtoso. You have 30 minutes. Good luck!

Your Code:

Thank you for your participation.

Final Questionnaire

Please answer the following questions:

1. How did you find today’s task?

Interesting Entertaining A bit long Boring

2. How many grids like these have you tried before?

None Between 1 and 5 Between 624nhd Between 20 and 40 More than 40

3. Ifyou have tried solving grids like these befosbiere did you do it?

4. How many grids do you think you have solved cotyectday?

5. How many grids do you think your partner of the @ath school has solved

correctly?

6. Do you think you are going to get the voucher?

Definitely Probably yes | don'tdw Probably not  Definitely not

7. Do you think it was a good idea to compensate tihgesits of the other school that

did not do grids like this before in school?
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8.

9.

YES NO

The competition with the students of the other stfrom my perspective seemed to be:

Fair  Rather Fair A bit Unfair Unfair Rather Unfair Very Unfair

Any other comment?
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