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Abstract

This paper attempts to answer the question whegtkeple consid¢ decisions that lead t
equal outcomes fair. | find that this is not alwdlie case. In an experiment where subj
are given equal opportunities to choose how todéivinoney between each other in a-
player game, any strategy is perceived to bemore than half the time, including the pr-
maximizing strategy. The equal divisions that lgad equal outcomes are sometin
considered unfair by both players. Moreover, playfequently punished the others, wh
decisions led to equal outcomes.ypothesize that such punishments occur becausde
have different conceptions of what a fair outcome fir punishment ar

Keywords. Fairness, EquabutcomesReciprocal punishment, Fadlivision, Social values,
Effort.

1. Introduction

This paperlooks into people’s conceptions of fairness witlgarel to economic decisic
making. Concern for fairness is important becatistimulates people to deviate from ¢
interest and profit maximization if it leads to amhess and punish others at thet to
themselves (Rabin, 199Bghr and Schmidt, 199Bolton and Ockenfels, 2000; Nowak et
2000; Falk and Fischbacher, 200Most theories, including the ones cited above o#lyan
assumption that equal outcomes are fair or, att,léhs less is tt difference betwee
outcomes, the fairer they are. It is also assumedany experiments that equal or the n
equal outcome available is f(Thaler, 1988; Guth et al, 2001; Henrich et al,Q; LoBue et
al, 2011; Sheskin et al, 2014)

The problems wh equal outcomes not always being fair have laalressed as early
Nash (1950). People may value things that theylading differently, have different belie
about preferences of other people (Yaari anc-Hillel, 1984), have different socialalues
and ideas of fairness (Charness and Rabin, 200Pgrceive intentions of others erently
(Falk et al, 2008)In their paper criticizing mainstream theories aifries, Fudenberg and
Levine (2012) arguthat what is fair for one person may Ibe fair for the other person if tl
rewards are not certain.

There aresome empiricalstudies where equality is not a direneasur of fairness.
Baumard et al (2012) builan experiment with young children where particigahave tc

International durnal of Economic Behavior, vol 5, n. 1, pp. -148, 2015



134 e aculty of Business and Administration University of Bucharest s

make an effort before distributing rewards. Divglithe rewards according to the

participants’ contribution is considered fair. Imogher experiment with young children,

Castelli et al (2014) show that some participamtssader advantageously inequitable offers
fair.

In their experiment on fairness and cheating inmgvthe dictator game, Houser et al
(2012) measure fairness objectively and subjegtivBhe subjective measure of fairness is a
survey where participants are asked how fair iiir thginion the division of money was. The
objective measure is based on empirical resulth®fultimatum game previously played in
other experiments (Camerer, 2003). Remarkably, mmasgonders consider divisions below
even split to be fair. l.e. some participants thinis fair for the other person to take most of
the money.

Interesting debate about fairness takes placeeiri¢id of information technology where
multiple resources can be allocated according tmwa criteria, many of which are fair from
different perspectives (Ghodsi et al, 2011). Lucktomputer systems have no emotions (yet)
and the fair outcome is simply the most efficieneéo

In another experimental study Durante et al (2Gw that fair or preferred level of
redistribution of wealth within a society dependstask performance. The authors find that
inequality in income stemming from differences molwledge or skill is often considered fair.

Roemer (1998) and Devooght (2008) argue that idgguaiginating from factors like
education or effort is fair, while inequality thstems from circumstantial factors like race,
gender, or chance is unfair. Yet, it is easy togma how in some social groups people would
consider a certain race to be privileged and ragaiality to be unfair and even unthinkable.
Using Roemer’s (1998) and Devooght’s (2008) idéagueiredo and Netto (2014) in their
macroeconomic study find that increased equalitBrazilian society does not translate into
increased fairness within the society.

| conduct an experiment to specifically test whetheople may consider equal outcomes
unfair and willing to punish the others for divigimoney equally with them. | designed a
game where two players get to divide one money pach and then have a chance to punish
the other player by reducing the other player'sonte at the cost of own outcome. The game
contains loaded language and attempts to test laous settings affect fairness preferences
of participants. Section 2 describes the desigthefgame. Formal models are moved to
appendices at the end of the paper.

The results show that people’s fairness concepti@ng considerably and decisions to
divide money equally are considered fair about féeencas decisions to maximize outcome.
The results are discussed in detail in section 3.

2. Experimental design

Subjects play a two-player game where each playayivien a pool of money and has to

decide how to divide it between herself and theofiayer. The other player makes the same
decision simultaneously. Both players observe edbbr’'s decisions after the money pools

are divided. In the second stage of the game, plgfer has an opportunity to impose a

costly punishment upon the other player by redudioth players’ outcomes by the same

percentage.

2.1. The Game of Division and Punishment: Stage 1

Player 1 and player 2 divide their respective egoals of money proportionally to one of the
criteria that are relevant to real life situatioAsnong these criteria can be any traits, merits,
or efforts that people value. The criteria | chase described in Table 1.
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If player 1, for example, chooses to divide her mpopool proportionally to the players’
height, then the taller player will get more moraay the shorter player will get less money.
If both players are of the same height, the moreyl 5 divided equally. Player 2 has the
same decision to make and divides his money pamrdmg to one of the criteria from the
same set. After both players made their decisieash will end up with a share of her money
pool and a share of the other player's money pbloé outcome for each player in this stage
of the game will be a sum of these two shares. gamee is formally presented in Appendix
A. The outcomes become a common knowledge aftérdayers made their decisions.

2.2. The Game of Division and Punishment: Stage 2

Players may end up with unequal outcomes aftefitbestage. In this case, they may feel
that the outcomes are unfair, according to therteemf fairnessKehr and Schmidt, 1999;
Bolton and Ockenfels, 2000; Falk and Fischbacha®g} If one player believes her outcome
Is unfair, she is more likely to punish the oth&aypr. However, it is possible that a player
may consider an unequal outcome to be fair. A comassumption is that all equal outcomes
are fair, like in the ultimatum game or dictatomgaexperiments (Thaler, 1988; Guth et al,
2001; Henrich et al, 2010). My experiment challentigs assumption.

In the second stage of the game, both players &awgpportunity to punish each other by
reducing the outcomes. Each player can reduce ptaiers’ outcomes by the same
percentage. Therefore, the punishment is costthegpunishing player unless the punishing
player has the outcome of 0. Neither player's omeaan be reduced below 0. The players
make their punishing decisions simultaneously. Game ends after both players made their
punishing decisions. Formal definitions of payaddisd strategies in the second stage of the
game are in Appendix B.

2.3. The Experimental Procedure
Twenty four subjects participated in the experimdihie subjects played the game described
above three times. Subjects were divided into teaisns and randomly paired up in each of
the three treatments. Everyone was informed they @ire very unlikely to face the same
player in the next treatment. The experiment tolaicgp in a computer lab of Maria Curie-
Sklodowska University in Lublin and was programmesihg z-Tree software (Fischbacher,
2007). The subjects were mostly second year stadeajoring in economic disciplines. The
language of the experiment was English, the sedanguage for all of the subjects. The
subjects were not allowed to communicate, but myld call out a phrase if they did not
understand it and someone would translate it imr hative language.

In the beginning of the experiment, participanttessd their height, average grade, and
answered whether they were born locally. Then tieegived instructions about the rules of
the first stage of the game:

“Now you will be grouped up with a random anonymplayer. You will not
know the identity of the other player and the otpkyer will not know your
identity neither during the experiment nor afterdsr You are given a money
pool of 2 zloty. You have to divide this money pusilveen yourself and the
other player proportionally to one of the criteri¥ou have to make a decision
which criterion to use for the division of this negnpool. The other player is
also given a money pool of her own that also an®tm® zloty and will have to
make the same decisions as jou.
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Then the subjects were asked to solve a matherhptichlem: to approximate a squ
root of a randomly generated fraction in decimal form6ih seconds. The calculators ¢
mobile phones were not allowed. The accuracy otietion from 0% to 100% appeared
the screen after the players entered their ans'

The next screen contained ilist of criteria shown in Table 1 where the papamts hac
to make the decision. There was information belbe ltst on the same screen about v
outcome each decision would lead to, so the subpidt not have to do any calculations
figure out whadecision would lead to what outcon

Between the first and the second stages of the g#reesubjects in each group wi
informed about what decision the other player meaukthe outcomes of both players. On
same screen they were explicitly aslto state whether they consider their own divisii
money and the division of money by the other pldgat

The next screen offered the players an opportunityeduce the outcome of the otl
player and own outcome by the same percentageoitley tte word “punishment” or an
other loaded term in the instructions to the pumisht stage. At the end of the treatment
players could see how much they earned and how iighwinnings and the winnings
the other player were reduced. This treatmeas repeated three times generating
observations in total. The subjects received tlwavstip fee of 2 zloty in addition to mon
pools of 2 zloty per player per sta

The program code used in the experiment is availltbim author upon reque

3. Results

Below, | show what players considered fair and urdad what decisions the players ten
to punish more. | provide my interpretation of tiesults and discuss possible implication
the results for theories of fairness and realdifeations

3.1. What isFair?
“The just cause... is: we did it, therefore it's &fjicause.”— Noam Chomsky

| start this section with a caveat that the pagstiais in this experiment are not native Eng
speakers and may understand the word “fair” diffdye This study is not about linguistics
the word fairness, but about its economic contadt@nsequence

Out of 72 observations, each strategy, exceptdieision according to the place of birtl
was played at least 15 times. The players who ntlagledvisions considered each one
those divisions fair at least 72% of the time (EaB). Interestingly, not all equal divisio
were considered fair by either player. A little ov@2% of the strategies played wi
dominant strategies, where the players imized their outcome. Players considered tf
dominant strategies fair just as frequently as kedwasions: 73% of the tim

Each strategy was considered fair by the othereplaypout three quarters of the tir
even the dominant strategies. The orxception was ‘division according theight’, which
was considered unfair by the other player morenx

There are several ways of looking at the results. dde hand, divisions of mon
proportionally to effort either put in in the pastimmediately ar slightly less likely to be
considered unfair by either player. However, diis according to physical and social tr.
were still considered fair more than half of theedi These results should be taken cautic
because the subjects in this expent were economics students, who tend to be 1
comfortable with decisions that maximize profitexperiments (Rubinstein, 20C
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We can conclude with a high degree of certainty #gual outcomes are not alwe
considered fair. Yet, we cannot tell exactly whabple mean by the worcfair”, as the
meaning of the word itself is subjectivin the second stage of the experime measure
arguably the most important consequence of unfe&npunishment. Humans are showi
punish unfairness in multiple experiments. Mairetne theories f fairness Fehr and
Schmidt, 1999Bolton and Ockenfels, 2000) and reciprocity (Faftid &ischbacher, 200!
show that punishment can be a direct consequendbeotense of unfairness. Althout
punishment may also be a way to reduce the advwantdghe opponent or be pure
motivated by spite and anger induced by other fagalk et al, 2005). In the design of
experiment, | make an assumption that the decigigounish must be positively correlat
with the sense of unfairness. The interpreti of the result@are based on this assumpt

Punishments were on average twice as frequent\asiotis that subjects consider

unfair. Some punishments were as small as 2% auoldl ¢@mve been out of curiosity @a
mistake (Appendix D). Therefore, | a measured the average size of punishments (Tab
The frequency and size of punishments of equakiding support the hypothesis that ec
outcomes are not necessarily perceived as fais fHses a question, however, of whethe
many equal outcoas were punished due to concerns for fairness .
It could have been that subjects did not understi@dnstructions correctly or wanted to t
what happens if they punish. By looking at the lssacross each treatment in Table 3,
can see thattiis not the case. The frequency of punishmentsveld as the size ¢
punishments only increases with each treatr

Table 3 —Divisions considered fair (unfair) and punishedasrtreatmen

I Il I
treatment treatmer treatment

Number of observations 24 24 24
Times the strategy played considered 18 21 16
Times the strategy played considered fai 75.0 87.5 66.7
Times the strategy played considered unfair byother playe 6 6 9
Times the strategy played considered unfair byothe player, %  25.0 25.0 37.5
Times the strategy played punished by the othemey 12 15 16
Times the strategy played punished by the othetep)&4 50.0 62.5 66.7
Average punishment by the other player, excludivtc 37.5 41.9 54.8
punishments, %o (18.4) (28.9) (29.2)

A possible explanation is that the players whoayemaller outcome tried to reduce tr
disadvantage by reducing both players’ outcomes. étaal (2005) observed such behavio
their experiment where participants eagerly purd if punishments were more costly to f
other player. | measured how many punishments dsetedisadvantage for the punish
player and it was around half of all punishmentab(¢ 4). The other half of the punishme|
either decreased advantage or ot change the difference between outcor
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Table 4 — Relative frequency and size of punisheémit decreased disadvantage between
players’ outcomes

I Il I Total
treatment treatment treatment

Number of punishments by the other player 12 15 16 43
Average punishment by the other player 37.5 41.9 54.8 455
(excluding 0% punishments), %
Number of punishments that decreased 7 10 10 27
disadvantage
% of punishments that decreased disadvantage 58.3 66.7 62.5 62.8
Average punishment that decreased disadvantage,36.4 47.2 55.7 47.6
% (o) (18.9) (29.4) (33.2) (28.7)
Total number of situations where one player had a 10 12 12 34*

disadvantage

*34 players had advantage, while 4 players hadlemutaomes.

3.2. Why Punish Equal Outcomes?

One possible explanation why 80% of equal divisimese punished lies in the design of the
game. In ultimatum game experiments the punishes d@st in the sequence and the player
who proposes the division cannot punish the punidfere, if we assume that each player
has her own idea of what is a fair outcome, we noossider that each player also has her
own idea of what punishment is fair and what pumieht is unjust. If a player perceives the
punishment as unfair, logically, she would enjoyighing the punisher to restore fairness as
she sees it. Of course, this would be unfair frown perspective of the other player (initial
punisher), who would want to punish again. Thisgtof reciprocal punishments could go on
forever unless both players eventually convergedloat to consider a fair outcome.

Consider a situation where Playerchooses equal outcome and Plalerchooses to
maximize her outcome, yet each player believeshbatecision is fair. Both players need to
decide simultaneously whether to punish or notc&ieach player thinks that her decision is
fair, they both will perceive any punishment by tiker player as unfair and unjust. If Player
M believes that PlayeE’'s punishment is likely, then Play@& can punish in advance to
mitigate the feeling of being unjustly punisheddéscribe this idea mathematically in
Appendix C.

In a famous quote often ascribed to Oscar Wild¢o ‘Good deed goes unpunished
good deed can be perceived as not a good deect lputhsher, while the punisher may think
that she is not a punisher at all, but doing a Joo@t least a fair) deed instead.

3.3. Implications for Economic Experiments and Real Life Situations

Many experiments rely on the assumption that eguatomes are considered fair by all
players. The results obtained in our experimenhalonecessarily make the experiments that
rely on such assumption inaccurate, but provideaanimg that different conceptions of
fairness may influence the decisions of subjectmsitier a classic ultimatum game, where
player 1 has to divide a sum of money between leasd player 2 and player 2 can either
accept or reject the division. Rejection resultbath players getting nothing. A vast body of
empirical research shows that offers below 40%oé#ten rejected (Fehr and Schmidt, 1999;
Nowak et al, 2000; Henrich et al, 2001; Sanfey let2803). The decisions to reject are
commonly attributed to the player’s desire to phrtise unfairness of inequitable outcomes.
By the same reasoning, the players who accept itadd@n outcomes are assumed to have
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lower preference for fairness. Our experiment shithas some of the players who accept
not punish) unequal outcomes may in fact considerunequal outcomes perfectly fair. |
player is able to put hersein the proposer’s shoes and realize that she wdwide the
money in her favor AND consider this division faihen it is possible that she views
proposer’s unequal division as fair as w

Situations where concerns for fairness and equaldy a role in decision making a
ubiquitous in human society. Below | discuss sdveliahé situations where fairness &
equality may come in conflic

3.3.1. Immigrant Employee versus Local Emplc

In an increasingly globalized and unequal world, idtues of migration and employme
remain acute. Is it fair for the immigrant employde have equal rights and benefits as
local employees? One of the criteria for dividingmay in our experiment is being bc
locally (Table 2). Despite having very | number of observations, it is clear that those
chose this criterion consider it fair, while som@-locals consider it unfair and punish loc
given the opportunity. It is also interesting titatvas a very infrequent decision. The fc
players whachose being local as a criterion for money divisih not have a better strate
to play. Any other division (according to heightesage grade, or problem solving accure
led to a worse outcome for these play

3.3.2. Capitalism versus Sociali (or Communism)

Arguably, the most hotly debated issue in poliiesvhat is fairer: capitalism or socialis
Logically, this debate exists because populatisasdavided on the issue. Socialists advor
more equal division of outcomes and opportur, while capitalists argue that equality of
least outcomes is not fair at all. Our experimdmvgs that fairness is hardly an argumer
debates for equality. Equal outcome was chosen wnly{5 out of 72 observations, w
considered unfair approximily by a quarter of subjects on either side of thastn, and
was punished 80% of the time (Table 2). Perhaphjdfexperiment were conducted in one
the communist states, the results would differ diacally.

3.3.3. Large Territory versus LargiDP
In geopolitics, countries divide various resourcegheres of influence, and many ot
benefits. These benefits can be divided equalke lroting rights in the United Natiol
General Assembly, or proportionally to one of thikeda, like spheresf political influence
between superpowers. Consider two hypotheticalrpopeers, one geographically larger |
poorer state, and the other is a smaller statewitbh higher GDP. Both states are lookin:
divide spheres of political influence and hahree choices: to divide equally, proportion
to the geographical size of the countries, or priogaally to their GDPs

One should be cautious extrapolating results ofmalls experiment with individue
subjects onto large states, but there are g of countries in the world where one autocr:
leader is in a position to individually make gedpodl decisions. The results of o
experiment suggest that dividing the powers equathyld be the worst possible decisi
Such decision will not lead the highest outcome, about as likely to be perckiugair as
the other decisions, and may still be followed lyuaishment. It is also naive to assume
the other side will perceive any one state’s denisis fair. For example, dividing the pov
according to GDP may seem like a fair choice to state, but the other state’s leaders
should not be expected to share the same fairoesgptions
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3.3.4. Thief versus Rich Person

There is a very common situation where equal ouéesre often punished. Consider a
decision by a poor person to steal from a rich ger3he motivation of a poor person is to
take enough from a rich person to enjoy equalthyfeswith the rich person. Assuming both
players had equal chance of being born rich or @ow put the same amount of effort
throughout their lives, the resulting outcomes wérstheft can be perceived as equal. Most
societies throughout human history considered slegual outcome” to be unfair and
punished a person, a thief, whose decision ledhitoagqual outcome. Yet some thieves and
even social groups consider the inequality-reducintgome resulting from theft to be fair
and deserving of praise rather than punishmenestament to this paradox is the popularity
of the tale of Robin Hood, who notoriously steatsti the rich and gives to the poor.

4. Conclusions

The concept of fairness revolves around the notibrequality. The difference between
outcomes is easy to measure mathematically arsdaften used as a measure of fairness in
different theories and experiments. However, nergane may consider equal outcomes fair.
| conduct an experiment using a two-player gameraiptayers have to divide two equal
pools of money. Then players are given an oppdstuni impose a costly punishment upon
each other. In the experiment the subjects areasked whether they consider own decision
and the decision of the other player fair.

The results show that subjects do not always cengdual outcomes fair. In addition,
equal divisions of money in the experiment arecfoltd by punishment 80% of the time. Due
to a low sample size, we cannot definitively codelthat equal outcomes are punished with a
specific frequency, but we certainly observe thahspunishments occur.

Given a symmetric game structure where players hegaal opportunities, the
maximization of profit appears to be just as fdiaastrategy as splitting money equally. The
players who played the dominant (profit maximizirsglategy did not face the punishment
more often than those who decided to divide the ayagqually. Such punishment pattern
may influence the decisions of players in the senpltimatum and dictator games, although
it cannot be directly observed in these games.

Results of my research are generally consistertit @ntpirical observations (Baumard et
al (2012); Houser et al (2012); Castelli et al @0Q1Durante et al (2014); Figueiredo and
Netto (2014)) and theories (Roemer (1998); Devo¢gb08); Fudenberg and Levine (2012))
that take into account multiple factors and circtanses when defining fairness. Studies that
assume fair outcomes to be equal or the most ed@dll available options are shown to have
a drawback. A participant in such study may acyuladlve strong aversion to unfairness, but
still choose an inequitable outcome because slueipes it to be perfectly fair.

Conducting a similar experiment with a larger samps$ing other criteria for division,
such as race, gender, religion, and various pedoo® and contribution measures, can be an
interesting avenue for future research. Also, aemordepth study of each trait and
circumstance as a criterion for fair division olveeds between individuals, at a workplace, or
within a society can provide useful insights inbmeomic behavior.
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Appendix A
There are two players in the game, player 1 angepla. Both players divide their respect
money pools granted to them: player 1 divill; and player 2 dividell,. The pools of
money are of equal sizH; = II,.

The strategy set of player 1S; = {H,, C;, G;, K4, E;} and the strategy set of player

S, ={H,, C,,G,, K,, E,}. Descriptions f each strategy can be found in Tabl

The outcome of each strategy for player 1 consistsvo parts: money from player 1
division of her money pool and money from playes &8ivision of his money pool allocat
to player 1. The set of outcomes fdayer 1 is0(S;,S,) and it consists of subseo_%1 ando_%2
that are added together:

0(51,52) = Oél + OS:!Z (Al)

0511 iIs a share of lpyer 1's money pooll; that she receives for choosing one of
strategies from her strategy S;:

051'1 = {0}11' 0é1' 051;1’ 011{1' 01%'1} (AZ)

o_%z is a share of player 2's money pdl, that player 2 gives to player 1 by playing ¢
of the strategies from his strategy S,:

0, = {o},z, 0&,1 06, Ok,» o,%z} (A.3)

Note that the superscript indicates the player wadoeives the share of the money pi
not the powerFor example, if player 1 chooses the stratH, her money pool will b
divided propoiibnally to each players’ height between player #l @tayer 2 according t
equation (A.4).

Each element of setsgl1 and o§2 are defined by equations below (-A.13). Some
equations are followed by commefor easier interpretation.

0 l,f h’l = hmin and hz > hmin
Hl lf hz = hmin and hl > hmin
01%11 = H1/2 lf h’l = hz (A4)

k (M) Iy if hy # hy, hy # hpin, hy # Ao

hi+hy—2hpin

h, is player 1's heighty, is player 2’s height, anhl,,;, the lowest possible height of a
player who may take part in the experiment. lh,,;, arbitrarily ath,,;,, = 100 centimeters.
The purpose of the minimum parameters is to inerélas dispersion of outcomes when
players have similar height or another trait. Splecases folh; = hy,in, hy = hypin, and
h, = h, are to avoid division by zer

( 0 if hy = hoyin and hy > hoin
1 HZ lf hz = hmm and hl > hmm
On, = 4 M,/2 if hy = hy (A.5)

hi—hmin Y
L (1—) [ if hy # hy hy # Rpin, By # A

hi+hy—2hpin
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0.25I1; ifcg=0andc, =1
ok = 0.75I1, ifcy=1landc, =0 (A.6)
' o ifcg=c
1= *2

2

¢, andc, are discrete variables,;, ¢, € {0,1}. If player 1 possesses a certain social trait
(born local in this case), then = 1, if not thenc; = 0. The same pattern applies dp for

player 2.
0.25I1, ifcy=0andc, =1
o¢, =4 0.75I1, ifcy=1andc, =0 (A.7)
Hz/z lf C1 =0
0 if 91 = Gmin and gz > Imin
L I, if 92 = Gmin aNd g1 > Gmin
96, = I,/2 if 91 =92 (A.8)
k (glf;ﬁg’;m) Hl if 91 # 92,91 F Imin» 92 F Imin

g1 andg, are average grades of player 1 and player 2 régplgcon the scale from 60 to
100. They represent efforts put in by the playarthe past. The minimum average grade is
Imin = 60. It is the minimum passing grade for the subjects.

If 0 if g1 = Gmin and g2 > Gmin
1 4 I, if 92 = Gmin and g1 > Gmin
%, = /2 if g1 = 92 (A.9)
L (—glf;;f”;‘g’;n) M, if g1 # 92,91 # Gmins 92 F Gmin
I{ 0 if ki = kpmin and ky, > kpin
L Hl lf kz = kmm and kl > kmm
Ok, = 4 ,/2 if ky =k, (A.10)
k1—Kkmin .
(—kﬁ;z_%mm) M, if ky # ko kg # Kooy Ky # Komin

k, andk, show the accuracy of solutions to the mathemapoablem presented to the
students during the experiment. It representsrtitedadiate effort put in by the students,;,,

is the minimum possible accuracy and it equalsto.z,, k, € [0,1].

0 if k1 = kmin and ky > kipin
L Hz lf kz = kmin and k1 > kmin
Ok, = M,/2 if ky =k, (A.11)
k1—Kkmin .
| (ot )n, if k # koks # Konins ko # Ko
og, = I1;/2 (A.12)
(A.13)

01%"2 =11,/2
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o,%l ando,;l2 are parts of the player 1's outcome of thual division of money pools k
player 1 and player 2 respectivi

The game is symmetrical so the outcomes for pl@yare given by the same functic
where players are reversed.

Appendix B
Stage 2 of the game is a subgame that takes pltteafter tage one. There are the sa
two players in the game: player 1 and player 2ydtld chooses to reduce both play:
outcomes by any amount from 0 to 100%. Player 2emdke same decision simultaneou
Payoffs in the entire game for player 1 and pl 2 areu, (§;P;,S,P,) andu,(S,P,, S1P;)
respectively:

Uy (S1P1,5,P) = 0(S1,52)(1 —P)(1—Py) + Ug, +Up,
Up(S2P;,81P1) = 0(S2,81)(1 = P)(1 = Py) +ug, + up,

where:

0(S,,S,) is the outcome of the first stage of the game faygr 1, who plays a strate:
from strategy sef; against player 2’s strategy from her strategyS,;

P; andP, are punishmeniof player 1 and player 2 respectively ahgdP, € [1,0];

u,, is utility of fairness of player Ju,, is utility of punishment of player

ug, andup,_are nonmonetary terms, which we cannot directly observel lassume they
exist. Players are also assumed to be rationaitrendimizing their payofi.

Appendix C
Appendix C logically stems out of Appendix A and pgmdix B and shares the sa
variables.

Utility of fairness {,) is a function of outcomes both players @, and0,) and the
average of their outcome®)in line with theories of fairness and reciprodity Fehr anc
Schmidt (1999), Bolton and Ockenfels (2000), andalkFand Fischbach (2006):
ug, (04,0,,0), where0; = 0(S;,S;) and0, = 0(S,,S;) as defined in (A.1)

The utility of punishmentu, ) is positively influenced by unfairness (negatu,, ) and
preference for spiteful punishment (Falk et al, 20@hen it reduces thefference between
the smaller outcome of player 1 and bigger outcomgayer 2: §, = 0, — 0,, whered; is
the preference for spiteful punishment of play:

| also include preference freciprocal punishmen,) inup,:

Up, (u51: 61,61)

In our experiment, both players have an opportutotypunish, but they have to do
simultaneously. In case when players’ conceptidniaioness differ and player 1 percei\
the punishment by the player 2 as unfairjle the player 2 perceives this punishmen
perfectly fair, player 1 may enjoy reciprocatingtiwithe punishment of her own. T
preference for reciprocal punishmen
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9{=0 if i+f2=0
>0 iffi+f,#0

wheref;, f, € [—1,1] are fairness terms for player 1 and player 2 mspsy.

If f; <0, then the outcome of player 1 is perceived asidpfamall by player 1; if
fi = 0, then the outcomes of both players are perceisddiaby player 1; iff; > 0, then the
outcome of player 2 is perceived as unfairly srhglplayer 1.

Although the punishments are simultaneous, it isugh for player 1 to believe that
player 2 will consider player 1's “fair” strategy ainfair to have a positive preference for
reciprocal punishment, assuming player 1 doesikebleing unfairly punished.
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