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1. Introduction

Do you prefer to earn more than your colleagues even if it implies to receive a fewer absolute annual
income or to earn a higher absolute income but less than your colleagues? When Solnick and
Hemenway (1998) asked subjects to answer to that question they observed that the majority of
subjects (56%) chose to be above average even if it implies receiving a smaller wage. By choosing to
be above average, subjects clearly refused Pareto optimal situations. So a negative behaviour is not
an isolated phenomenon, many recent experiments (Zizzo and Oswald, 2001; Beckman et al., 2002;
Abbink et al., 2008) support this observation. Are social comparisons so important for subjects that

they exert individuals to behave negatively albeit they incur a personal loss?

An increasing number of studies focus on the impact of social comparisons on individual well-being

and behaviour. On the one hand, researches on happiness conveyed thatot her s’ situat.

individual satisfaction (Easterlin, 1995; Clark and Oswald, 1996; Ferrer-i-Carbonnell, 2005). On the
other hand, recent experimental studies showed that emotions, and more precisely social emotions
(i.e. emotions triggered by social comparisons), generate specific behaviour (Zizzo and Oswald, 2001;
Beckman et al., 2002; Bault et al., 2008). Then it would be tempting to argue that social comparisons

affect individual s’ behaviour by influenci

ng t

O |

compari sons have enough i mpact on subjects’ bel

behaviour such as r educ iParato inptodereents No studg, cooore
knowledge, has investigated the relationship between social comparisons and behaviour®. There still
isa remaining gquestion: Can soci al compar
comparisons induce subjects to undertake specific actions? We aim at bridging the gap between
these two lines of research by exploring the full link between social comparisons and individual
behaviour through the concept of interdependent preferences. An agent is said to exhibit
interdependent preferences when his utility depends not only on his own situation but also on that

of other agents.

We implement an experimental protocol in order to answer to two joint issues. First we investigate

whether social comparisons change subjects ’ satisfaction and to

explain subjects’ decisions to undertake a

at revealing directly the existence and the nature of interdependent preferences by asking to the

’Recently some experiments tried to investigate
Exchange game (Géachter et al, 2008; Thoni and Gachter, 2009; Mittone and Ploner, 2009) or in an Ultimatum
game (Knez and Camerer, 1995; Bohnet and Zeckhauser, 2004, Alewell and Nicklish, 2009). But these studies
did not isolate the impact of social comparisons on individual behaviour from other considerations (e.g.
strategic behaviour, reputation...).
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subject how satisfied (resp. dissatisfied) he feels after being informed of his endowment and then if
his satisfaction (resp. dissatisfaction) has changed after learning the endowment allowed to another

person (opponent afterwards) and hence his own inferior position. If, as predicted by standard

economic theory, an agent is indiff eonethushisbet wee:
satisfaction (resp. di ssatisfaction) wouByd not |
reportingchange s i n his satisfaction after l earning the

manifest interdependent preferences. A subject exhibits positive interdependent preferences if his

satisfaction (resp. dissatisfaction) is larger (resp. smaller) after being i nf or med of his
payoff. On the contrary an agent exhibits negative interdependent preferences if he is less satisfied

(resp. more dissatisfi ed) Inadrbpaper, welare enlyinteraggtedini s o p p c
revealing interdependent preferences when the subject makes unflattering social comparisons, i.e.

when the subject’s endowme hAgainiwe areiextlisieely intorestedt 0 hi s

in one type of behaviour: the negative behaviour resulting from reducing the opponent S
endowment.

Additionally, we aim at studying the i mpact of .
endowments measured in absolute terms) and relative difference (i.e. difference captured by the

ratio bet we en endotmerty dnsbbth interdependent preferences and on decisions to

undertake negative actions. We want to examine whether absolute and/or relative differences

modul ate interdependent preferences afivdleresubj ect
happiness studiesconveyed that ot her s’ situat-bemgpheyand i n
consider that both absolute and relative differences have the same effect on individual well-being. In

economic theory some models assume that absolute difference  dr i ves s ubféeentl s’ beh

Schmidt, 1999) wher eas ot her refer to rel atiBolenaddi fferer

Ockenfels, 2000).

The paper is organized as follows. In the next session, we present a brief review of the existing

literature concerning the impact of social comparisons on individual well-being and behaviour. As we

* We focus on unfavourable social comparisons because we expect the emotion of indignation (or resentment)

and envy to play a major role in destruction actions. First because both emotions are omnipresent and invasive
emotions triggered by unflattering social comparisons and can lead to hostile action (Heider, 1958; Schoeck,
1969; Be n Z e’ ;eSmith and Rirf, 2007). Secondly, because some studies support our intuition, e.g.
Beckman et al. (2002) reported that envy was highly responsible for opposition to Pareto efficient distributions.

Zizzo and Oswald (2001) also indicated the key role of envy and indignation i nburfiingg d e ¢ Engyiamain s .
indignation are both painful emotions prone to arise when the subject makes unfavourable social comparisons.

The difference between these two emotions stems from the notion of desert. Indignation (or resentment)
constitutes an emotional protest about undeserved situations of inferiority whereas envy appears when the
inferiority is the consequengaels BT1; Btehne Zseu psSiwieharnd 9s9 2¢c h o i
Kim, 2007; Celse, 2010).



rely on experimental methods section 3 provides a description of the experimental protocol. Section

4 will be devoted to introduce our results. Last section offers a discussion and concludes.

2. Literature review

Standard economic theory relies on the basic model of the Homo Economicushich assumes that an

a g esnutility depends exclusively on his own level of consumption and leisure. Therefore the

situation of other agents (and hence their income) does not exert an influence on individual situation

and more precisely on individual well-being. Running counter the Homo Economicus concept,
several authors have claimedthatagent s take into consideration ot
their well-being. Hence social comparisons may drive to different issues and effects. On the one hand

social comparisons might have a negative effect on individual well-being (Veblen, 1909; Duesenberry,

1949). So a negative effect can be the result of experiencing negative emotions such as jealousy,

indignation or envy. On the other hand social comparisons might have a positive effect on individual

well-being (Becker, 1991). Altruistic feelings, such as intergenerational solidarity and charity, might

be held responsible for that latter point. By introducing the concept of interdependent preferences,

scholars underlined the fact that social comparisons are inherent to human nature and hence, may

exert an impact on individual well-being. An agent exhibits interdependent preferences when his

utility depends not only on his own situation but also on that of other agents. Hence an agent whose
satisfaction depends both on his situation and

preferences.

An increasing number of studies support the impact of social comparisons on individual well-being
and thus the existence of interdependent preferences. Easterlin (1995) revealed that well-being is
not entirely shaped by individual income and leisure by conveying a paradox between income and
happiness”. The author observed that relative income’ is more important than absolute income (i.e.
how much an agent earns in absolute terms) in determining individual well-being. Neumark and
Postlewaite (1998) provided a direct example of interdependent preferences. Using a national
longitudinal survey of youth, they observed that the probability that a woman is employed depends

positively and significantly on her sister-in-law being employed. The most surprising result arises

‘This paradox can be summa rRaisirgdhe inopmetohatt doésmot Inceasetthg qu ot
happiness of dll Eafterlin, 1995, p. 44).

> The concept of relative income often used in happiness research is different from the concept of relative

di fference we use in this paper. The relative i ncome
progress in the subject personal income in comparison to the income of some relevant referent (that can be

constituted by an agent or a group of persons).



from that currently married women with non-employed sisters tend to participate more in the labour
market when the income of theirs i st er

(1996) estimated a job satisfaction equation referring on the British Household Panel Survey. They

s husbamdowr hdaskigpadswhit $r.an

observed that both individual i ncome aficknt.one’

h

S

Neverthel ess whereas individual i ncome attracts

catches a negative coefficient. Their results suggest that job satisfaction is entirely relative®. In line

with previous work, Ferrer-i-Carbonnell (2005), using German Panel data, reveal ed

t ha

|l i fe satisfaction decreases Wi t’ hViles dnéRossi @0 me

implemented a quasi-experiment in which subjects are informed about a hypothetical wage they
receive for working in a company. They had to report how satisfied they were after being informed of
their wage by ranking their satisfaction on a likert scale from 1 (totally unsatisfied) to 10 (totally
satisfied). Then subjects had to report their satisfaction after receiving information on the wage

offered to another classmate using the same procedure. The authors observed that learning about

t

of

ot her s’ wages af f ect-beinglndged, reported @vald of sytisfactiondstiramki d u a |

when the respondent learned that he has earned less than others. More recently, Bault et al. (2008)

have examined the impact of soci al compar i

to evaluate and report his subjective feelings on the outcome of a gamble. The authors implemented
different conditions: one-player and two-player conditions. In the one-player condition, subjects
were informed about the payoff obtained with the gamble they chose and the payoff they could
have obtained by selecting the other gamble. The one-player condition was implemented in order to
identify the affective consequences of private emotions (regret and relief). In the two-player
condition, subjects were informed about the payoff resulting from the gamble they chose and about
the payoff another subject received by picking a gamble. The two-player condition supplied
information on the affective effects of social emotions (i.e. emotions triggered by social comparisons
as envy and gloating). The authors underlined the key role of social comparisons by observing that
social emotions were experienced more intensively by subjects than private ones. Furthermore,
situations when the subject received a fewer payoff than his opponent was experienced, by the

subject, has the worst situation. He nc e , ot her s i ncome sbeigg sl

satisfaction.

6 Investigating the neurobiological basis of social comparisons, Fliessbach et al. (2007) observed that the ventral
striatum (i.e. a brain area known for being involved in the reward-process) is strongly connected to relative
payments. Indeed BOLD (Blood Oxygenation Level Dependent) responses increased with the ratio between a
subject’asnndr e h@r dopponent’s reward. The BOLD si
changes in blood flows. This result might be interpreted as an evidence that relative comparison does not
depend on the absolute level of payments but rather on relative payment.

7 See Senik (2005) for an extensive review of the existing literature.
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As mentioned previously, Solnick and Hemenway (1998, 2005) exposed that, in some cases, agents

are prone to renounce to a certain amount of a specific good and thus to receive less of that good

just because others will receive more than them®. In another experiment, Beckman et al. (2002)

provided experimental evidences that social emotions, more precisely envy and malice® are powerful
micro-motivations and might explain why individuals refuse Pareto efficient distributions. Zizzo and

Oswald (2001) wanted to provide an experimental test for negatively interdependent preferences by
observingifpeopl e were willing to destroy ot hertrThe i ncon
game consisted in two steps. In the first step, every subject began with a betting stage which was

implemented in order to create unequal wealth distributions. At the end of the betting stage,
subjects coul d r buhing e de t hitBough fredudng theéngome of others is
costly. T he au tbhrmngss substargia: the eajbritytotsibjiects {62.5%) chose to

“burn” ot her s A striking cesultmiethat subjects who received additional money from the

experimenter were more burnt than others. Nevertheless although this study provides interesting

results it does not allow the authors to conclude about the impact of interdependent preferences

(i . e. soci al compari sons) on s ub jsezigtdd 0 othdb e havi o
participants they had to face decisions stemming from them. As a consequence subjects could have
adopted a strategic behaviour: they decided to
ot h ebursing *“ diens they anticipated. Finally, Bosman and van Winden (2002) focused their
attention on how emotions triggered by others’ d
in a power-to-take game. The authors revealed that emotions could exertaninfluence on subj e
behaviour. They observed that others’ decisions have a

probability to destroy income. More precisely, they found thata subj ect’'s emotions
affected by antlthaenegative elogiand (is darticals irritation and contempt) drive

to destruction.

In conclusion, two different lines of research can be sketched. On the one hand researches on
happiness conveyed that social comparisons are important and have a significant effect on individual
well-being and thus on satisfaction. According to their results, the existence of interdependent
preferences cannot be ignored. On the other hand recent experimental studies showed that
individuals could behave negatively even by incurring a personal cost. Moreover these studies
suggested that emotions, and more precisely social emotions (i.e. emotions triggered by social

comparisons) , mi ght i by @xerting thesnutd ¢ngage tsedific abtienk.a v i our

8 See also Frank (1997), Frank and Sunstein (2001) and Lehmann (2001), Grolleau et al. (2008) and Grolleau and
Said (2009).

? Envy (resp. malice) was defined, by the authors, as the opposition to Pareto improvement when the
improvement aimed at a subject occupying a superior (resp. inferior) position.



Although the impact of social comparisons on specific contexts (Ultimatum game, Gift Exchange
game. . .) have already been examined, no study |
individual well-being and behaviour. Indeed we still ignore if and how social comparisons can

produce behaviour.

3. Experimental Design and Procedures

Experimental sessions were conducted in spring 2009 at the LEEM'. Subjects were randomly
recruited in a voluntary pool of subjects including more than 1400 candidates for experiments.
Subjects were mainly students from both sexes, different ages (from 18 to 26 years old) and

universities (scientific or not). We ruled 12 sessions and 218 subjects participated in our experiments.

We phrased both instructions and game as neutrally as possible (i.e. avoiding any suggestive terms
such as opponent, destruction...). All instructions were computerised and displayed during the
experiment'’. We chose to display instructions during the experiment for two main reasons: First
because we did not want subjects to anticipate their future satisfaction. Second because the game
was very easy to understand and thus could be made in very brief time (average time was 35 minutes
for a session including payment). Instructions were read aloud in order to implement common

knowledge of the game (except the procedures players A had to fulfil).

Participants were randomly assigned to one of the two possible roles: player A and B. Roles
assignments were kept constant throughout each session. There was an identical number of A
players and B players in each session. After roles assignment each player A was randomly paired with
a B player. Subjects were then told that the computer will randomly allocate an endowment for each
player> Al |l subjects knew that énirdegewameuntd). Subjecta nge d f
were also informed that only participants in the role of player A could take a decision and had to
participate to the next steps. While players A were doing the experiment, players B were invited to
remain silent and were only informed of their final payoff (they were not informed about the
decisions players A could take). From now we will present the procedures players A had to fulfil. Note

that players A had to confirm each decision they took.

“Laboratoire d'Economie Expérimentale de Montpellier,
" Asinstructionswe r e di spl ayed step by step, we did not check
Nevertheless subjects were informed that they could ask privately understanding questions to a monitor by

raising their hands at every moment of the experiment.

12 Players are informed that endowments are randomly attributed but they ignore that endowments also

depend on rol es. Pl ayers A can randomly receive and |
an endowment of 8, 20 or 32¢€.



The experiment is single shot and consists in a succession of six steps (only players A are concerned

with these steps):

Step 1: Each player A is informed about his monetary endowment expressed in Euros. The

endowment vary according to the treatment (see Table 1).

Step 2: Player A is invited to evaluate and to report™ his satisfaction level for his

endowment. To do so, subjects are asked to move a slider on a graduated scale ranging from

-50 to +50. At the left extreme of the scale (-50), the slider indicatest h e  sExtrerhedy
Dissatisfid” a n che aadhtr extreme (+50) the slider indicates t h e s Bxteetedy
Satisfied . The mi ddl e positi on swalathervsatisfied wor

dissatisfied (see appendix). The value of the slider is indicated in a table.

Step 3: The endowment of player B is communicated to player A, revealing that their own

endowment is lower.

Step 4: Player A is asked again to evaluate his satisfaction, by using the same device as in

step 2.

Step 5: Each player A is informed that h e has t he opportunity

endowment™. If player A decides not to reduce p | a y endowBiéntsthe experiment ends
and each member of the pair receives his endowment as a final payoff. If player A decides to

reducep | ay endowBéntsthe game moves to step 6.

Step 6: Player A has to indicate by how much he wants to reduce p | a yseendowBhént.

Player A has to choose an integer amount between 1% to 10 unities. Each possible amount

t o

cuts player B’ s e n d®¢depanding on tHe freatsientiread inolves 8 t i 0 n

cost”’ for player A. If player A chooses the maximum of 10 units, the final payoff of the two

B We trust that asking subjects to report their satisfaction is a reliable method. First, methods based on self-
report measures are recurrent in psychology and often used by emotion theorists. Besides happiness studies
often use subjective data from self-report methods. Kahneman and Tversky (1979) a r g u e dsubjettsahtive “
no special reason to disguise their true preferehcps65). Second, the satisfaction evaluation procedure did

not
di ss

supplied

affect subjects

atisfied nor incidence of their reported sati
studies have proved that results provided using self-report methods are supported, and thus reliable, by results

using physiological measures (Ben-Shakhar et al., 2007).

1 At this stage of the game, the player was neither informed about t h
endowment nor the amount of reduction. We have chosen to do so in order to differentiate subjects who were
willing to reduce others income from those who were not.

> As the
redu

subject must confirm his decision by clicking on a button, player A clearly announced his willingness to
ce his opponent’

'® The amount of reduction varied among treatments, see Table 1. For treatments LL and HH, each unity of
reductionreducedp | ayer B’'s initial e n d o w ek unity oflbeguctibn.détrea%ed

pl ay
Y"The

énitial dddow8ment by 4%.
cost for reducing the opponent

reduction so as to allow comparisons in terms of actions undertaken by players A between treatments. To fulfill
that purpose, the cost of reduction representedt he same weight in player

e

f

A ’

c

s endowme mdllredudsisns.a consequence

or

s payoff vari

S

sf a
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payoffs. Thus t hperttebesatisfreddor nei t her
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players are equalized™. For a | ower amount, player B’'s pa
payoff. Player A can simulate the impact of his decision on the final payoffs of each member

of the pair.

At each step, a table indicated subjects’ deci s

evaluation...).

Since our aim is to investigatet he | mpact of both absolute (i.e.
endowments measured in absolute terms) and relative differences (i.e. the difference captured by
theratobet ween subject s’ endowments) on individual ¢
three different treatments. In the treatment Low Endowmentsand Low absolute Difference

(treatment LL thereafter), both subjects receivedlowe nd o wme nt s (A4 €a nfdo 18 €p If aoyre rp |
B) and the absolute difference is low (equal to 4 € ) the tteatment High Endowmentsand High
absoluteDifference(treatment HH thereafter), subjects were endowed with 4 times the endowment

of the LLtreatment:p |l ayer A recei vedothtie@ ubN@&cplayendbBwih2at
absolute difference bedrewnaulgiptied ppyl4awthe respett todahe dlo wme nt s
treatment. In treatments LL and HH the relative difference was kept constant’®. Furthermore, moving

from treat ment LL t o HH invol ves t wo changes:
endowments and the magnitude of their endowments. In order to separate this two effects, we

introduce a third treatment, High Endowmentsand Low absolute Difference (treatment HL

thereaf t er ) , in which pl ayer TheattheatHeHasvthe samelabsddutea nd p |

difference than treatment LL but both endowments are increased by 12€. Therefore the relative

di fference is smaller: while player B’'s endowmer
(100% | arger), in treat ment HL pl ayer B"s endo
endowment (25% larger). Hence the comparison of treatments LL and HH keeps the relative

di fference constant but increases absolute diff
us to disentangle the effects of both absolute and relative differenceson s ubj ect s’ sati s
behaviour.

Theni n order to reduce his o0ppachmpleyerA had to eacrifico 26 efhit by o n e
initial endowment.

¥ In order not to exert subjects to invest the maximum allowed, it is important to prevent players A from

having a superior payoff than players B. Thus even if players A invested the maximum allowed, they could not

have a superior payoff but could restore equality.

YI'n both LL andenttbwmentevasc thaplfaypdraykr B's endowment .

9



Table 1: Treatments and parameters used in the experiment.

Treatments Player A" ¢ Pl ay er Absolute Relative Cost of Amount of
endowment  endowment  difference difference reduction reduction

LL 4 8 4 2 -0.1xe -0.5xe

HL 16 20 4 1.25 -0.4xe -0.8xe

HH 16 32 16 2 -0.4xe -2xe

Note: e represents the amount invested by the subject in negative actions, Q¥ 1;10 . The cost of reduction represents the
cost players A had to give for each unity invested in negative action. The amount of reduction captures by how much player

B'"s endowment decreases for each wunity invested in negati ve

4. Results

Through this section we present and develop the main results we obtained from the experiment.

Result 1: The majority of subjects NB L2 NIi (G KSANJ &l GA&FFOlAzy (2 068
Support: Table 2 shows that 87 out of 109 players A report to be affected by learning their

opponent ' Fhe grdattmajarity iofoplayers A reacts significantly to the announcement of

pl ayer B's endowment

Whereas standard economic theory predicts that subjects will not report any changes in their

satisfaction after learning t hei r opponent’ s endowment , 79.82%
(whet her positive or negative). Reporting chang
interdependent preferences. We observe that there are significantly more subjects exhibiting
interdependent preferences than subjects who do not (p < 0.01, two-sample test of proportions).

Whatever the inequality subjects are placed in, the great majority of them report to be affected,

whether positively or negatively, when hearing their opponent * s hi gher endowment
are no significant differences among subjects reporting changes in their satisfaction between

treatments LL and HL, LL and HH and between HL and HH (p > 0.1, two-sample test of proportions).

We also use a binary logit model to test if some parameters have an influence on the probability for a

subject to exhibit interdependent preferences, i.e. to report changes when evaluating his

satisfaction. We measure time subjects took for evaluating their satisfaction’® and introduce it to our

analysis. The binary logit model shows no significant results (see Table 3).

% Before reporting their satisfaction, subjects had to read instructions (about their endowment, their
opponent’s endowment and how to report their satisfa:
seconds for second evalwuation), the graduated scale w
seconds, as soon as the graduated scale was displayed.

10



Table 2: Number and proportion (in parentheses) of subjects reporting changes, or not, when evaluating their
satisfaction.

Overall LL HL HH
Players A reporting changes in their 87 30 26 31
satisfaction (79.82%) (75.00%) (81.25%) (83.78%)
Players A reporting no changes in their 22 10 6 6
satisfaction (20.18%) (25.00%) (18.75%) (16.22%)
Total 109 40 32 37

Table 3: Binary logit model results (probability to exhibit interdependent preferences).

Binary logit model

Nb. Obs : 109
Dependent Variable: Subject exhibits interdependent preferences (QUCHL QUGIR)
Independent variable Coefficient (Std. errors)

Constant 1.988 (1.415)

'Oy (Relative difference) -0.526 (0.780)

‘Q (Absolute difference) 0.046 (0.048)
“YYQUAXHL (Time for first evaluation) 0.004 (0.013)
"MQOUR (Time for second evaluation) -0.008 (0.018)

Note: *indicates statistically significant at 0.1 level, ** significant at 0.05 level and *** significant at 0.01 level.

Our result underlines the importance and omnipresence of social comparisons. The great majority of

subjects report their satisfactiont o be af fected when they | earned t

so, people seem to attach much importance to income comparisons. Our result is consistent to prior
findings on happiness studies (Clark and Oswald, 1996; Neumark and Postlewaite, 1998) as well as on
positional studies (Frank, 1997; Solnick and Hemenway, 1998, 2005; Frank and Sunstein, 2001) which
tend to corroborate the invasive character of interdependent preferences. Scholars argue that social
comparisons are inherent to human beings:theyhave a huge | mgvauation. Bemn
Ze'ev (1992) emphasizes on the key role of comparisons in both self-evaluation and self-esteem.
Moreover social comparisons can help in building inferences about one self (Festinger, 1954) and
contributes to ability assessments. Social comparisons lead to a diagnostic: being superior/inferior or
on success/failure. Hence social comparisons are important because they give information about
which ingredients are required to perform better or to acquire success. In line with quoted authors,
Michalos (1985) argue that satisfaction judgements are strongly linked to the existing differences
bet ween one’s situation and the situation

agroupofpersons,aspi r ati ons, needs..)
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Result 2: The majority of subjects exhibits negative interdependent preferences.

Support:As Table 4 shows, 60 out of 109 players A report to be negatively affected by learning their

opponent’s endowment

After being informed of their o pponent’ s better situati on, 55. 05
satisfied (or more dissatisfied). The majority of subjects express negative interdependent
preferences. Indeed, significantly most people exhibit negative interdependent preferences than
positive interdependent preferences and indifference (resp. p < 0.01 and p < 0.01, two-sample test of
proportions). This result holds for treatments HL and HH but not for treatment LL. In treatment LL,
whereas both differences and endowments are low there as many subjects reporting to exhibit

negative and positive interdependent preferences (p > 0.1, two-sample test of proportions).

Table 4: Number of subjects reporting changes or not in their satisfaction.

Overall LL HL HH
Negative changes in 60 15 20 25
satisfaction (55.05%) (37.50%) (62.20%) (67.56%)
No changes in 22 10 6 6
satisfaction (20.18%) (25.00%) (18.75%) (16.22%)
Positive changes in 27 15 6 6
satisfaction (24.77%) (37.50%) (18.75%) (16.22%)
Total 109 40 32 37

Situations of economic inferiority are, according to psychological researches, usually experienced as
unpleasant and painful situations by subjects. People dislike unflattering comparisons because they
reveal their relative inferiority, i.e. their inferiority in one or more than one specific areas. These
comparisons are to be held responsible for generating feelings of ill-will and displeasure (Heider,
1958; Smith et al., 1994; Smith and Kim, 2007). Such negative feelings are prone to damage one self-
image and self-esteem. Hence the negative affective consequences of feelings of inferiority might
explain why so many subjects declare to be dissatisfied (resp. less satisfied) when learning their

opponent’s endowment . Ou r Bauleesal (R0D8). in their experintent,n € wi t |
subjects reported that situations in which they received a fewer payoff than their opponent were
experienced as the worst situation. The authors

payoff was inferiortoanot her subject’'s payoff) was experien

experiment, the majority of subjects consider situations of economic inferiority as very negative

12



ones. As described previously, indignation can be roughly sketched as an emotional protest against
what is perceived as unjust. An important point about indignation is that the emotion is socially
accepted and legitimatized. By reporting to be dissatisfied, subjects express their indignation: why do

they receive less than others although they did not make anything wrong?

A remaining question would be the following: why are there no significant differences among
interdependent preferences in treatment LL? I nde
8€) and, as a ahascleue ndief, f avhemce i s | ow (4€) ¢t
among interdependent preferences. The reason might be found in positional studies. Hirsch (1976)

argued that as subjects wealth increagstehe subj e
existence of a threshold. Above that threshold, subjects would be more prone to use their income in
positional goods (Il eisur e, cars..) because they
basic consumpti on | ewhe buthdr, we Wald expect ® ®lsedve tharen gt
dissatisfied subjects in HL and HH than in LL. Indeed once entering in the laboratory subjects are

willing to win a payoff large enough to reimburse travel costs and time spent in experiments. Once

subjects have won a certain amount, they may consider income as more positional. Hence subjects

would be more affected by others situations wh
HL and HH). Indeed, indignation is expected to be weakly experienced. Few subjects are prone to be
indignant to earn a low endowment if they observe that their opponent is in the same situation. We
find such a result. To our knowledge, there is little empirical evidence on such a relationship between
income and interdependent preferences. Grolleau and Said (2008), in a positional study,
implemented two different questions on income: a low income question and high income question.

More positional answers were observed concerning the high income question than concerning the

low income question (see also Van Kempen, 2003).

wSadzZ G oY {dzo2S0GiaQ AYGSNRSLISYRSyld LINBFTFSNByOSa |
and absolute difference. ThendA 3 a4+ GA&aFIF OGA2Y AYyONBlFasSa 6AGK &dzae
difference.

SupportWe observe that as subjects’ endowments inc

reporting negative interdependent preferences (see Table 4). Spearman Rank Correlation tests and
Partial Least Squar@Ls) regressions reveal that absolute differenceand s ubj ect s’ endowme

a significant impact on interdependent preferences. Results from PLS regression are given in Table 6.

As pl ayer s endowment s increase, more subjects

significantly more subjects reportin g t o0 be negatively affected by t
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subjects who report positive changes or no changes in their satisfaction (resp. p < 0.01 and p < 0.01,
two-sample test of proportions) in treatment HL. We observe the same differences in treatment HH
(resp. p < 0.01 and p < 0.01, two-sample test of proportions). Conversely in treatment LL, there are
no significant differences in terms of interdependent preferences between subjects (resp. p > 0.1 and

p > 0.1, two-sample test of proportions).

Are subjects prieferdnc@srmaddelpteal bydama parameters? We investigate whether
there is correlation between the intensity and nature of interdependent preferences subjects exhibit
and ot her par ameters such as emte’ ssubnect theen
di fference.. The intensity and nature of interde
by the variable GTIXTD)GERL. This variable represents the difference between the two reported levels
of satisfaction. If OTIXTIDGM is positive, it is because reported satisfaction at second evaluation is
higher than at the first one (i.e. a subject reports to be more satisfied, or less dissatisfied, after
l earning h i s atiod)p Tiheo subgect tis "thais saddi td exhibit positive interdependent
preferences. Results on Spearman Rank Correlation tests are given in Table 5. We observe that four
variables have a significant correlation with the intensity and nature of interdependent preferences.

The subject’ s hoewno pepnodnoewnnie’nst ,entdowment and absol u

and significantly correlated to subjects i nterc

endowment, the opponent’s endowment andactibbrhus abs
decrease and more subjects exhibit negative interdependent preferences. Besides time subjects took
for evaluating their satisfactionat f i rst evaluation is significantl
interdependent preferences. If we consider time subjects took for evaluating their satisfaction (see
Table 12), we observe that dissatisfied subjects took significantly less time than others. This last point
might be interpreted as an evidence of the presence of negative emotions such as indignation and

anger. These emotions are known for being experienced very intensively (see below) and anger is

known for having an i BopnancatdvaoWindsn2@0p; 2005}. s deci si on

Table 5: Results on Spearman Rank Correlation test made on the nature and intensity of interdependent preferences.

Spearman Rank Correlation Test
Nb. Obs 109
Dependent Variable: OXIHG= Qo2 Qudal

Independent variable Spearman Correlation

&G(Player A's endowment) -0.292%**

o= YSOEWEE | Méi 6D 1 WEL QDO YOO BTHEE | Qéi 5D "N O'DEDOCTEE .
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& (Player B's endowment) -0.330%**

'Oy (Relative difference) 0.008
‘Q (Absolute difference) -0.289%**
"“YYQUAXHL (Time for first evaluation) 0.238%**
"YYQUAXR (Time for second evaluation) 0.125

Note: * indicates significant at 0.1 level; ** significant at 0.05 level and *** significant at 0.01 level.

We have also ordered Partial Least Squat@LS) regressions in order to investigate which parameters

have more influence on the nature and intensity of interdependent preferences. When the factors

(i.e. independent variables) are few in number, not significantly redundant (collinear) and have a
well-understood relationship to the responses then Multiple Linear RegressidMLR) can be a good

way to turn data into information. However if any of these three conditions breaks down, Multiple

Linear Regressiois inappropriate. On the contrary, PLS regression is a method based on the
construction of orthogonal factors in order to improve the quality of the model (Tenenhaus, 1998).

Thus PLS suits perfectly for constructing predictive models when the factors are highly collinear. It

enables regressions without excluding linear variables. Many variables from our experiment suffer

from collinearity. For example absolute differe
endowments and relative difference corresponds to the ratio between the op p 0 n eandt thes

Ssubj eadosvsment . Then it i S i mpossible to ma k e
endowments and absolute difference (and then relative difference). Using PLS regression, we can

observe the importance of each variable on predicting the response. We try to investigate which

parameters have more influence on subjects sat
time subjects took for evaluating their satisfaction and introduce it in our analysis. Again we refer to
the variable labeled ‘OTXI)dXto capture the nature and intensity of interdependent preferences.
Three parameters have a significant and negatiyv
the opponent’s endowment, absol ut eeTabhle6).hethee nce an
words, as absolute inequalities (i.e. inequalities measured in absolute terms) increase dissatisfaction
i ncreases. This result highlights the i mportanc
income) in individual well-being. Subject s’ satisfaction is deeply

existing absolute differences between their own
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Table 6: Results from PLS regression (variable of importance, weight and direction of the relation).

PLS regression
Nb. Obs : 109
Dependent Variable: OTIXIHoo= ‘Qcx? Qucxl

Independent variable Model effect Model effect Variable Unstandardised
weights (vector loadings (Vector Ph) Importance for regression
Wh*) Projection (VIP) parameters
() -0.538 -0.547 1.319* -0.473
(Pl ayer A's
(Y -0.622 -0.625 1.523* -0.313

(Pl ayer B'’'s
Oy -0.007 0.006 0.017 -0.107

(Relative difference)

Q -0.555 -0.551 1.359* -0.496
(Absolute difference)

"YU L 0.114 0.069 0.280 0.026
(Time for first evaluation)

"YWL 0.040 0.041 0.099 0.014
(Time for second

evaluation)

Constant 6.993

Note: Vectors Wh* (weighting vectors) consist of the weight given to each spectral variable in computation of
the latent variable. Vectors Wh* point out the importance of each explanatory variable in explaining each
factor (latent variable). Vectors Ph reflect the correlation between latent variables and explanatory variables.
Vectors Ph indicate the direction of the connection. The VIP (Variable Importance for the Projection) indicates
the importance of each explanatory variable both to explain latent variables and to correlate dependent
variable. Important explanatory variables possess VIP values larger than 1. Unimportant explanatory variables

have VIP values lower than 0.5.

At first sight, this result seems contradictory: people should be happier as receiving higher

endowments. Hirsch (1976)ar gued t hat the porti onedwfositplo pl e’ s

goods would increase as wealth increases. Few quasi-experiments dealing with positional bias

showed that people are more positional on attributes for which they enjoy higher absolute levels

(Van Kempen, 2003; Grolleau and Said, 2008). Ourr e s u | t strengthens Hirsch’s
t hat ot her s’ situations have a stronger negat.i

inequalities increase. Furthermore researches on happiness studies lead to the same conclusion:

wh en oibchme and inequalities increase, individual well-being decreases. Ferrer-i-Carbonnell

(2005)f ound t hat a person’'s satisfaction with [|ife

16



Luttmer (2005) showed that when the income of the reference group increases, subjects report
lower levels of happiness. Finally Layard (2005) drew the same conclusion. He referred on
international data and suggested that above a fairly basic level of income, the efficiency of income on
happiness is decreasing. Thus above a certain level of income, any increase of income would give

very little additional happiness.
Result 4: On average, one subject out of three chooses to reduce theoppoy Sy 1 Qa4 Sy R246YSy (i @

Support As Table 7 shows, on aggregate, 32.11% of subjects choose to undertake a negative action

aiming at reducing the opponent’s situation.

In absence of interactions (and thus in absence of any strategic behaviour), only 35 subjects on 109
indicate t hat t hey wer e willing t 0 ngedatialc e t he
compari sons have enough effect on subjects’ beh

ot her s i ncome whereas others cannot retaliate.
of great i mportance tresultd)uThig resudt stierigthessahe kegrbl@at t | on  (
soci al comparisons on subjects’ satisfaction anc
to the observation of Zizzo and Oswald (2001) who observed that more than half of subjects reduced

’

other s income even by incurring a heavy personal
Beckman et al. (2002). Beckman et al. (2002) revealed that up to 34% of subjects placed in situations
of inferiority opposed to Pareto improvements. There are no significant differences in terms of

negative actions undertaken between treatments (p > 0.1, two-sample test of proportions).

Table 7: Number (and proportions) and intensity of negative actions undertaken by treatment.

Treatment Overall LL HL HH
Negative actions 35 10 14 11
(32.11%) (25.00%) (43.75%) (29.73%)
Average intensity 3.34 3.05 3.83 3.86

Negative actions are not very intense (see Table 7). Whereas subjects could invest up to 10 unities,
they invest, on average, 3.34 unities. If we compare the amount invested between treatments, we do
not find significant differences except between treatments HL and HH (p = 0.061, two sided Mann-
Whitney U-Test). Whereas the amount invested in HH is slightly higher than in HL, more subjects
choose to invest the maximum allowed in treatment HL. Indeed 4 subjects out of 14 invested 10 units

in HL whereas only 1 subject out of 11 invested 10 units in HH. This observation tends to support the
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polarization theory which postulates that conflicts and aggressive acts are more likely to emerge

when differences between subjects (or groups) are low*.

Another result strengthens this explanation. We investigate whether the intensity of negative actions
was correlated to other parameters. We observe (see Table 8) that the intensity of negative actions is

significantly and negatively correlated to the relative difference betwe en subj ect s end
Then as relative difference decreases, negative actions are more intense. Again we observe results in

accordance with the polarization theory.

Table 8: Results on Spearman correlation test made on the intensity of negative actions undertaken.

Spearman Rank Correlation Test
Nb.Obs 109

Dependent Variable: Intensity of negative actions

Independent variable Spearman Correlation
&G(Player A's endowment 0.115
& (Player B's endowment 0.027
'Oy (Relative difference) -0.196**
‘Q (Absolute difference) -0.071
OWMen(= Qo  ‘COGIL) -0.069
WAV (= SVGR QUGS 0.024
“YYQUAXL (Time for first evaluation) -0.011
"WQOUR (Time for second evaluation) 0.072

Note: * indicates significant at 0.1 level; ** significant at 0.05 level and *** significant at 0.01 level.

We also compare the average amount invested according to the interdependent preferences
Ssubj ect s’ jectewhorepbriendgative hterddependent preferences did not invest more in
negative actions than others and conversely subjects who report positive or no interdependent

preferences did not invest more than others. There are no significant differences.

Result 5: Negative actions are mostly undertaken by subjects reporting negative interdependent

preferences.

Support As Table 9 shows there are significantly more subjects exhibiting negative interdependent

preferences who decided to undertake a destructive action.

?? See also Abbink et al. (2008) who observed that riots are more likely to emerge when opposing two similar
groups. They also found that as differences between groups increase, less riots are observed.
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Subjects who report to be negatively affected
significantly more to reduce their -eappetestefnt’ s e
proportions). Indeed 22 subjects out of 35 who decidedtor educe their opponent’
reported that they were less satisfied (resp. more dissatisfied) when being informed of their

opponent’'s situation.

Table 9: Number and proportion of subjects taking a negative action by interdependent preferences.

Interdependent preferences Subjects taking negative action Total number of subjects
Negative 22 (62.86%) 60
Indifference 6(17.14%) 22
Positive 7 (20.00%) 27
Total 35 (100%) 109

Bosman and van Winden (2002, 2005) observed that negative emotions, such as irritation and
contempt, drove to destruction. In their experiment subjects who report to experience high levels of
negative emotions were likely to destroy their endowment. In our experiment we observe a similar
result. Negative actions are mostly undertaken by subjects who reported to be negatively affected by

l earning their opponent’'s endowment . A decrease
experience of negative emotions such as envy or irritation. This result reveals a relationship between
i ndi v i d-heiagarsdtheirnkehdvibur. Time subjects took for evaluating their satisfaction tends
to corroborate this point (see Table 10). Indeed subjects reporting to be dissatisfied took significantly
less time for evaluating their satisfaction than satisfied subjects (p = 0.022, two sided Mann-Whitney
U-Test). There are no significant differences in time for evaluation between subjects exhibiting
negative interdependent preferences and subject :
situation (p = 0.630, two sided Mann-Whitney U-Test). There are neither significant differences
between subjects exhibiting positive interdependent preferences and indifference (p = 0.247, two
sided Mann-Whitney U-Test). Dissatisfied subjects might be influenced by negative emotions (e.g.
irritation, indignation) which are known for being experienced very intensively and arising quickly
(Smith et al, 1988, 1999). The fact that dissatisfied subjects took significantly less time for evaluating

their satisfaction might thus be considered as an additional evidence of the experience of negative

emotions.

Table 10: Average time for evaluation by interdependent preferences.

Interdependent Mean time for first Mean time for second Average time for
preferences evaluation (in seconds) evaluation (in seconds) evaluation (in
seconds)
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Negative 34.38 22.98 57.37

Indifference 35.50 24.68 60.18
Positive 40.63 24.96 65.59
Average 36.16 23.82 59.97

Result 6: The probability for a subject to undertake a negative action is significantly and negatively

O2NNBfFGiSR (G2 GKS NBfFGABS RAFTFSNBYOS 06SisSSy LI

Support We estimate a binary logit model in order to determine which parameters have an influence

on subject s’ negati ve mporethsrésdtnosthe eslinatioh.e 1 1

As satisfaction is modulated by absolute differe
income,one woul d expect absolute difference to aff e
for relative difference, no variable has a significant impact on the probability for a subject to reduce

ot her s’ situation. A subjpeatnt ssmendoWwimgdetd ywhen
difference between both endowments is low. In other words, a subject whose endowment is twice
inferior to his opponent’s one is more | iable
endowment is three times inferior. With regards to our results it seems that only relative difference

exerts an impact on subjects behaviour

Table1lY wSadzZ & 2y [23A0G NBINB&aaA2Yy OLINRPoloAfAGE Y2RSttSR A&

Logit Regression
Nb.Obs 109

Dependent Variable: dc@¢ = 1

Independent variable Coefficient (std. errors)
Constant 1.746 (1.203)
OWXAE0(= QR  ‘QOGIL) 0.001 (0.012)
WAV (= SGR QUGS 0.013 (0.010)
'Oy (Relative difference) -1.338* (0.718)
‘Q (Absolute difference) 0.015 (0.045)
“YYQUAXL (Time for first evaluation) -0.004 (0.012)
"YYQUGXR (Time for second evaluation) -0.015 (0.012)

Note: * indicates significant at 0.1 level; ** significant at 0.05 level and *** significant at 0.01 level.

Again this result is in line with the polarization theory. We observe that as relative differences

between subjects are low subjects are more prone to undertake negative actions. Whereas economic
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models focus on absolute differences (FEhr and Schmidt, 1999) we observe that absolute difference

only modulates individual satisfaction. Individual behaviour seems to be impacted by relative

difference. Researches on happiness reveal the importance of comparison income (relative income)

and thus of ot ifdieiduad Well-being {Clarl, 199602008). Nevertheless they did not

disentangle the direct effect of inequalities measured in absolute terms and in relative terms as we

did in our experiment. Besides they did not disentangle the direct effect of inequalities on individual

satisfaction and the effectofi n d i v dedsiora dn $héir satisfaction. Luttmer (2005) concludes by
sayind KShatSat G§ABS STFSOU arahd thaSihishiost RkaiNdaw@ed SyraNy A y 3
psychological externality, that is, people having utility functions that depend on relative consumption

in addition to absolute consumption ( p. 990) .

5. Conclusion and discussion

In this paper, we implement a very simple experimental protocol in order to investigate the impact of

soci al compari sons, t hrough measuring subjects
behaviour. We aim at observing i f subj e cdss’ sat i
and if changes in subjects’ satisfaction can ex
refer to the notion of interdependent preferenc
(and more precisely @ indvidualsvell-being e ideetify and Measare t l arg

interdependent preferences by asking to the subject to report his satisfaction level after learning his

own endowment and after being informed of his o
possibility t o r educe their opponent ' s e n d Wewvaree atsd by i
interested in testing whether the inequality gap

subject’'s satisfaction ainfd $§eb g®tbrbasdtbehsidMeareai m a't

thessmewhen di fferences bet we e andwhenbthes diffesenices srd t uat i o

high? I n other wor ds, wi || Joe the Pl umber be m
situations?
We observe thatsocial compari sons are of great ibgimpDhet ance

great majority of subjects (79.82%) report their satisfaction to be affected when learning the

opponent’s endowment . Mor e preci s eloyedisitisfiedmaj or it
after receiving i nformati on on t heir opponent
interdependent preferences are connected to oth

satisfaction is negatively modulated by their own endowme nt , the opponent S en
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absolute difference (i.e. difference between sut
by subjects’ own endowment . Hence as both t he
difference increase, more subjects exhibit negative interdependent preferences. It seems that
unflattering social comparisons have a negative impact on individual well-being as income and
inequalities increase. In our experiment, one subject out of three announces that he is willing to
reducchi s opponent’s endowment. Although subjects a
then not facing others’ decisions), one third of
reducing their opponent ' s e n d a fireo esight surprisidp, étr e a st
strengthens the i mportance of social comparisons
behaviour to induce them to engage hostile actions against others. Besides subjects reporting to be
dissatisfied (or less satisfied) after unflattering social comparisons undertake significantly more
negative actions than others. Finally, relative
is larger than the subject one) modwnénailhdeesl subj e
relative difference is significantly and negatively correlated to the probability for a subject to reduce
his opponent’s endowment . As relative differenc

hostile action toward his opponent. Thenbot h absol ute and relative di

preferences. On the one hand absol ubeig. Indeedd f er enc
Ssubjects’ satisfaction is significantly and neg
hand relative difference modul ates subjects’ beh
ot her s’ i ncome.

This study provides interesting results for happiness research. It corroborates previous results and

indicates that social comparisons are enough important for subjects to engage behaviour. This simple

study helps in disentangling the effect of both
being and behaviour. This research can also be particularly relevant for human resources when
designing new firms’ Sstructure. By i mpl ementin
economic inequalities within a firm. These inequalities can trigger unpleasant feelings within some

employees and exert them to sabotage the work of their colleagues or superiors. More interestingly,

this study can be relevant for policymakers. It supplies precious information on the negative
consequences of wunequal situations on subjects’
severe conflicts observed in developed countries (e.g. riots observed in France and in Greece). People

may not accept their economically inferior situation and, after observing the success of different

classes, might riot in order to signal the unequal situation.

This experiment can also serve as a new design for testing the role of complex emotions on individual

behaviour. Indeed whereas primary emotions (joy, surprise, anger, sadness, fear) are easily
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recognizable and well defined by subjects more complex ones (en v y , jeal ousy, s hame
difficult to recognize and to define. Several methods can be used to assess the implications of
emotions in decision making. Bosman and van Winden (2002, 2005) used a self-report method which
consisted in giving a list of emotions and asking to the subject to report the intensity of each emotion
on a graduated scale ranging from 1 (the emotion is not present at all) to 7 (the emotion is highly
present). This method suits particularly well to the study of primary emotions because it relies on the
assumption that subjects have a common and correct definition on given emotions. When asking to a
subject if he feels envious, it requires that a subject knows the definition of envy. It has been proved,
concerning the emotion of envy, that people adopt a wrong definition of envy and confound envy
with jealousy (Smith et al., 1988). Besides emotion theorists commonly agree that ordinary language
is confusing and misappropriate to the study of complex emotions. To study complex emotions,
psychologists tend to use more sophisticated self-report questionnaires (Smith et al., 1999) using a
great number of items and asking to the subject to rate each item. This study relies on a simple

method which consists in asking to the subject to report his satisfaction level.

This experiment reveal s that di ssatisfied subje
underlying cause for such behaviour could be a desire for equality or envy. On the one hand, subjects
by reporting how dissatisfied they are, might indicate that they do not accept an unequal situation
and that they are willing to restore equality. On the other hand, subjects report to be dissatisfied

because they may feel envy toward their opponent and would appreciate to beinthelat t er ' s s h o e s
In that case, subjects would engage negative actions in order to satisfy their envious feeling. Our
protocol cannot disentangle both types of subjects. Nevertheless it supplies information on that
point. If subjects were animated by equalitarian principles they would have invested the maximum

all owed when reducing their opponent’s endowmen
such behaviour in our experiment. Indeed only 5 subjects out of 35 (14.28%) have invested the

maximum allowed in negative actions.
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Appendix: Instructions (Translation from French)

Welcome,

We first thank you for accepting to participate to this experiment. This experiment will be paid for
real and lasts about half an hour. Your final payoff will depend on your endowment and on your
decisions or on decisions of other participants, depending on your role. All decisions are anonymous
and there is neither good nor bad answer. All amounts will be directly expressed in euros. Your will
learn your final payoff at the end of the experiment and it will be paid for real in cash. If you have,
during the experiment, any question, raise your hand and a monitor will come to answer you

privately.

In that experiment, we distinguish two roles: role of player A and role of player B. From now when
speaking about a player who received the role A, we will refer to player A and to player B for a player
who received the role B. Roles are fixed during the whole experiment and are randomly attributed by
the computer. There are as many players A as there are players B. Each player A will be randomly
associated to a player B. Whatever your role you will always be associated with the same player. The
computer is going randomly to allocate an endowment for each player. Possible endowments range
from 4 Euros (minimum endowment) to 32 Euros (maximum endowment). Only players A are going

to take a decision. Players B are invited to remain silent during the experiment.

After each participant has finished reading instructions, the computer will attribute the roles. Your
role will be displayed on the screen. Then players A will be invited to take a decision, which is going
to be explained after, while players B will wait. Once all players A have indicated their decision, then

all players (players A and B) will be informed of their final payoff.
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Computer screen for evaluation of satisfaction

Appendix

Dotation de B: 32 euros

Votre dotation est de 16 euros.

La dotation du joueur B est de 32 euros.

i ela déplacez le curseur le long de I'échelle, sachant que -50 signifie que vous étes
et que +50 signifie que vous étes extrémement satisfait.
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