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Cooperation: the power of a single word?
Some experimental evidence on wording and gendiectsef
in a Game of Chicken

Abstract: Framing has been widely shown to affect decisiaking. In this paper, we
investigate experimentally whether, and to whaemetcooperative behaviour in a Game of
Chicken may be impacted by a very basic changeeatbelling of the strategies. Our within-
subject experimental design involves two treatmenke only difference between them is
that we introduce either a socially-oriented wogd{fi cooperate’/'l| do not cooperate’) or
colours (Red/Blue) to designate strategies. Thellef cooperation appears to be higher in
the socially-oriented context, but only when theentainty as regards the type of the partner
is manipulated, and especially among females.

JEL classification: C72, C92
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1. Introduction

A huge body of experimental evidence suggests ith&@th individual and interactive
decision settings, the way people make their daassis strongly influenced by the ‘surface
structure’ of the decision problém(e.g. Frisch, 1993; Tversky and Kahneman, 1981;
Wagenaar et al., 1988). The way a given decisi@blpm/choice situation is presented has
been shown to strongly influence behaviour, evenigh the essential features of the decision
problem remain the same. This is the so-calledifrgraffect.

Two kinds of framing effects have been identified @mpirically documented, depending on
whether frame manipulation is meant to change eefax points or only consists in changes in
wording. The first kind of framing is referred te aalence’ framing; it mainly refers to the
positive or negative presentation of the informaaidbackground (see for instance Andreoni,
1995; Cookson, 2000; de Heus et al., 2010; Fleishit288; Fujimoto and Park, 2010; Goerg
and Walkowitz, 2005; Iturbe-Ormaetxe et al., 201kvin et al., 1998; Park, 2000;
Petrinovich and O’Neil, 1996). The second kind ranfing, called ‘label’ framing, has to do
with wording and labelling and has sometimes beamsicdered as a ‘pure framing effect’
(Elliott et al., 1998). For instance, the intensffycooperative behaviour has been shown to
strongly depend on the game’s title (see for insta@ronk, 2007; Dufwenberg et al., 2011
and the references therein) and game’s charadienz&€ookson, 2000; Rege and Telle,
2004; Zhong et al., 2007), as well as on the laleibf players’ strategies (see for instance
Rege and Telle, 2004) and players’ type (see fstance Burnham et al., 2000; Rege and
Telle, 2004). In this paper, we are interestedaw la change in the labelling of the strategies

is likely to affect cooperative behaviour.

! From a normative point of view, only the ‘deepusture’ of the decision problem should influenceigien
making.



To avoid confounding framing effects and bettertoarthe data, interactive decision
making has often been investigated using conted-gxperimental designs thaygically
remove informational cues that might provide ricimeaning to the garh€Zhong et al.,
2007, p. 432). In particular, defective/cooperatstategies are usually designated using a
neutral wording, using such labels #sdnd B; C and D; X and Y red, blue, yellow, onteh
up and down; or left and right(p. 433-434)

On the other hand, real life usually involves esipldecision settings, which may
impair the external validity of data collected gsia context-free experimental design. A
number of experimental studies have investigated itifluence of ‘valence’ and ‘label
framing on cooperative behaviour, be it by comgabehaviour in a context-free setting with
behaviour in a context-rich setting, or by comparipehaviour in different context-rich
settings (e.g. depending on whether the focus denua either cooperation or competition,
sharing money or earning money for oneself, andnssee for instance Rege and Telle, 2004
and Zhong et al., 2007 and the references thefdiodt of the time, the level of cooperation
appears to be higher when frame manipulation snoed to put the subjects in a socially-
oriented mood.

Decision making in interactive settings in generahd especially cooperative
behaviour, has also been shown to be gender-deperelen though the direction of the
evidence remains uncléaHowever, even though men may exhibit a more catijve (or
contributive) behaviour than women (e.g. Schwiesied Sutter, 2008), the opposite pattern

seems to be more frequent (e.g. Gachter et al4;2¥e also Fujimoto and Park, 2010 for

2 The results seem to be highly sensitive to both game under investigation and the very featurethef

experimental design (see Ortmann and Tichy, 1999 the references therein). For instance, they seem
depend on whether the choice situation involvels sisnot (Croson and Buchan, 1999; Eckel and Grassm
2008a). Moreover, men seem to be more sensitivhegrice of altruism than women, meaning that they

more (resp. less) generous than women when altrbesna low (resp. high) cost (Andreoni and Vestetju

2001).



additional references and Eckel and Grossman, 2@@8aCroson and Gneezy, 2009 for
comprehensive reviews).

Several explanations have been raised to accounthi® pattern of behaviour. In
particular, women have been supposed: (i) to beensacially-oriented (e.g. Eckel and
Grossman, 1998), more concerned with fairness (@odrand Vesterlund, 2001) and more
prone to feel guilt (Harvey et al., 1997) than m@to feel less comfortable than men in a
competitive environment (e.g. Gneezy et al., 200@gderle and Vesterlund, 2007), (iii) to be
more risk averse than men in interactive settiregg. (Eckel and Grossman, 2008b; see also
Croson and Gneezy, 2009 and the references the(eih)not to use the same rules and
heuristics as men when making their decisions (@ograth, 1972).

There is also some empirical evidence regardingtnebinedeffects of framing and
gender on decision making. Most of the time, worappear to be more sensitive to changes
in ‘valence’ framing than men (see for instance I&agand Miller, 1990 for individual
decision making under risk; Fujimoto and Park, 2Gb€ public goods provision). In
particular, Fujimoto and Park (2010) find that altgaducing context (a negative frame as
opposed to a positive one) may enhance women’sepsify to cooperate, while it has no
effect on men. Now, as regards the gender-depegdgniabel’ framing effects, it seems that
women tend to cooperate more than men when theefraanipulation results in a socially-
oriented context, which is more liable to activteir higher sensitivity to above-mentioned
social and moral concerns (e.g. Andreoni and Viestdr 2001; Eckel and Grossman, 1998;
Harvey et al., 1997; see however Elliott et al.989or a study showing a gender-neutral

institutional framing effect).

Our experiment aims at investigating whether andttat extent cooperative behaviour

might be affected by some basic change in thellagedf the strategies, and whether such a



‘label’ framing effect might be gender-dependenhot. The main originality of our design is
twofold.

First, by contrast with most existing experimengtidies, ours involves a Game of
Chicken payoff structure. The Game of Chicken aansapturing a kind of social dilemma

that has not been much investigated in the litegatu

As in the Prisoner's Dilemma Game (PDG), each partppears to benefit more from

bilateral cooperation than from bilateral defectidBut, contrary to what happens in the PDG,
if the agent expects her partner to defect, shehaile interest to cooperate, and she will be
declared the “chicken” of the game. Therefore,h@ Game of Chicken, two pure equilibria

exist (corresponding to unilateral cooperation andateral defection respectively), with no

dominating strategy. The Game of Chicken thus agpé&a be a realistic description of

strategic interactions, and it is particularly able for describing relations between

individuals, firms, institutions, social groups,litioal parties and countriésBesides, due to

its payoff structure, the Game of Chickien

% However, such a cooperative behaviour is costyif svill make no sense for a “self-interested” iiidual to
consent an effort toward cooperation if she expleetgartner to cooperate.

* For instance, it has been used to describe nyiltarpolitical conflict (Snyder, 1971; Stone, 200a} well as
negotiations over environmental conventions (Careard Siniscalco, 1993; Ward, 1993); it can alsaided to
describe interactions on the labour market (CasdnSharma, 2007).

®> In the PDG, a subject will not cooperate unlese ks some intrinsic propensity to cooperate and is
sufficiently confident that her fellow player witlooperate too (since defection is a dominant gfyateSo risk
aversion should lead to defection. This implieg thagreedmotive for defection (the desire to maximize one’s
gains) cannot be disentangled from thar motive for defection (due to the risk that thetpar defects while |
cooperate) — either of which may lead to defectionthe Game of Chicken, the fear motive for defacts
negative, meaning that risk aversion should leacbtiperation. So the only motive for defectiontia Game of
Chicken is greed.



Game of Chicken can be viewed as a nice and vaulbmework for investigating the
impact of labelling on cooperative behaviour.

Second, our experimental design takes into accthentfact that agents may exhibit
heterogeneous preferences. Indeed, both in treedied in the lab, heterogeneity (in terms of
social preferences) has been shown to prevail arpengle in interactive settings. Besides
those people who tend to behave in a self-intedlest®y, some other people appear to be
motivated by considerations of “fairness” and “peocity”. For instance, using a Game of
Chicken framework, Neugebauer et al. (2008) sugipast even though most of the subjects
(83%) tend to behave in a self-interested way anadximize their monetary gains, some of
them appear to favour reciprocity and equity. Mgeaerally, it can be drawn from empirical
research that 40 to 66% of the subjects show a@mete for reciprocity, while only 20 to
30% of them care about their sole monetary gahes rigmaining subjects do not seem to have
very clearly defined preferences) (Erlei 2008; Fatl Gachter 2000).

To capture the reality of agent heterogeneity imeavay, our experimental design was
grounded on Cabon-Dhersin and Ramani (2007)’'s madath elaborates on heterogeneity
by consideringa population with two types of agents, namely pagoff maximizers or
‘strategic cooperators’ (who do not cooperate wniess in their interest to do so), and the
‘unconditional cooperators’ (who always choose doperate). Agents do not know the type
of their partner in the game, they just have somababilistic information regarding the
probability to meet a partner of one or anotheetgqr, equivalently, regarding the proportion
of each type in the population). Note that, in tmedel, uncertainty with regard to the
partner’s behaviour is twofold: the basic kind otartainty as regards the partner’s behaviour
is strengthened by the uncertainty as regardsyper (since her behaviour now also depends

on her type). So, due to heterogeneity, the modakes uncertainty as regards others’



behaviour more salient than in most usually expenitally investigated games. If risk attitude
is to affect cooperative behaviour, this influenaight be more salient too.

At this point, the theoretical framework on whichrcexperiment is based may look
quite involved given the modest purpose of the gmestudy. For a better understanding, it
should be emphasized that this study actually lgslaio a larger experimental research
sequence. Indeed, our first intention was to exantlre descriptive accuracy of Cabon-
Dhersin and Ramani (2007)’'s model (see Cabon-Dherrsil Etchart-Vincent, 2012). Only in
a second step, after considering it further (baturally, before designing the experimental
study itself) did we decide to take advantage afelsing marginal costs by introducing two
additional sessions, using a within-subject desaljiowing us to pursue two additional — but
secondary — purposes. Session 2 was run to dligistibjects’ level of risk aversion in an
individual-decision-making-under-risk context, $@tt we could investigate the connections
between such ‘individual’ risk aversion and coopigeabehaviour (through the comparison
Session 1/Session 2, not reported here). Sesswas3run to elicit the subjects’ level of
cooperation in the same Game of Chicken as in @edsibut using a different labelling of
the strategies, so that we could investigate fbellang effects (through the comparison

Session 1/Session 3, reported here)

In our experiment, the difference between the cdrftee (baseline) treatment used in
Session 1 and the socially-oriented (target) treatnused in Session 3 consisted in a single

change in wording between the tindeed, our idea was to introduce a mild changgaén

® Of course, as pointed out by a referee, labeftiagiing effects remain to be investigated in a neendard
(and simpler) Game of Chicken. This is an avenuduiure research. Nevertheless, we would likenpleasize
that our most stimulating findings actually reduttm the very features of Cabon-Dhersin and Rar(2007)'s
model (and from agent heterogeneity primarily). ybeuld not have been obtained using a more stdr@ame
of Chicken.

" As far as ‘label’ framing is concerned, socialljemted frame manipulation may be minor, and cirscribed
either to a change in the game’s name (as in Libaret al., 2004 or Dufwenberg et al., 2011 foranse) or to
the substitution of one sentence for another (a$elson et al., 1997 for instance). It may alsmlag a rather
comprehensive socially-oriented scenario (as ineRegl Telle, 2004 for instance).



labelling of the strategies to investigate whethsingle word could be powerful enough to
alter behaviour. For that purpose, we chose to Soon the word ‘cooperation’. The
cooperative/defective strategies were designatéced$'blue’ in the context-free (baseline)
treatment (as in Chaudhuri et al., 2002), and asotperate’/'l do not cooperate’ in the
framed treatmefit All other things was held equal across the treats (including the
performance-based payment procedure) to prevent wardesirable interactioreffects

(Cookson, 2000) and to isolate the impact, and iplysshe power, of thesingle word

‘cooperation’ on cooperative behaviour.

The word ‘cooperation’ is obviously not neutralsttongly appeals to moral and social
norms such as obedience norms, solidarity normsfaingess rules. From an evolutionary
point of view, these norms may be seen as a tagded to promote cooperation and avoid
the deleterious effects of free riding among thentpers of a given human group (Van Vugt
and Van Lange, 2006). From a descriptive point iefvy these norms have actually been
shown to affect behaviour toward cooperation, lokié to their normative appeal or to social
mimicry (e.g. Biel and Thogersen, 2007; Rege anite;T20045. So, though very basic, our
frame manipulation may be expected to affect behavby activating cooperation-oriented
social norms (Biel and Thogersen, 2007).

Besides, since ‘label’ framing effects have widaelyown to be gender-dependent,
especially when moral and social norms are invglvesl wished to investigate whether men
and women’s behaviour toward cooperation would fiected the same way by our basic

change in the labelling of the strategies.

8 A similar-in-spirit, but much more comprehensivegrk was run in Zhong et al. (2007) using a Prissne
Dilemma Game.

° Note that we did not label the defective stratagysuch, but only as ‘non cooperative’, to be &bl®cus on
the positive influence of the word ‘cooperation’daavoid that it be polluted by the negative andsjimg
stronger influence of the word ‘defection’. Indeddhe moral and social norm is to cooperate, ckide can be
expected to induce social disapproval and evemadstn, which might appear as prohibitive costsefection.



To sum up, our experimental design allowed us testigate three assumptions as
regards both labelling and gender effects:
Al: Subjects should be expected to cooperate maeeigocially-oriented treatment than in
the neutral setting.
A2: Women should be expected to cooperate more tlegmimthe neutral setting.
A3: Women should be expected to be more sensitive than to the social and moral
background of the word ‘cooperation’, thus to caape more than men in the socially-
oriented treatment.
Taken together, A2 and A3 suggest that the disa®pdetween men’'s and women’s

behavior should be larger in the socially-oriergetting than in the neutral one.

The main results of the study are the followings&iwhen considering the whole set
of data, the socially-oriented setting seemed tlude a slightly more cooperative behaviour
than the context-free one, which brings some sugpohssumption Al. Second, women did
not appear to cooperate more than men in the nesgtteng (which invalidates A2), but they
significantly did in the socially-oriented settifgyhich brings some support to Assumption
A3). Moreover, when examining the data at a mosagijregated level, we found some
unexpected result: the existence and intensity ath blabel’ framing and gender effects
appear to be dependent on the very features ofgémee (namely the structure of the
population and the level of the payoffs).

The remainder of the paper is organized as folloWwe theoretical framework and
experimental design are described in Sections 2 3anespectively. Section 4 reports the

results, which are further discussed in Sectiddeggtion 6 concludes.

10



2. The theoretical framework: a Game of Chicken with leterogeneous agents

As mentioned above, our study was based on a Gam@aicken framework, and more
specifically on Cabon-Dhersin and Ramani (2007)&dal involving heterogeneous agents.
For a better understanding of the experimentalgtest is worth saying a few words about
the model and theoretical predictions. More detads be found in Cabon-Dhersin and
Ramani (2007) as well as in Cabon-Dhersin and Etdhiacent (2012).

In the model, the population of players is assutodoke heterogeneous, thus to consist of
two types of individuals, namely the payoff maxiemz (or strategic cooperators, denoted
SCs in the following), who do not cooperate unlisis their interest to do $% and the
unconditional cooperators (denoted UCs in the walhg), who always cooperate by
definition. The probability for any agent to meet a SC parfoerequivalently, the proportion
of SCs in the population) is denotedwith 0 <p < 1 (or 0 <p < 100%).

Players are matched in pairs to play the Game afk€h the payoff structure of which is
depicted on Figure 1. Players i and j make simeltais decisions. If both partners choose to
cooperated), each of them gefs. If both partners choose to defedj,(each of them gefs.

If either i or j chooses to cooperate while hetofsl partner chooses not to cooperate, the
former getd., with X > L >, while the latter getkl with H > X.

INSERT FIGURE 1 ABOUT HERE

In the specific case where all the players are fiagaximizers (SCs), i.e. whgn= 1 (or
p = 100%), the game displays three Nash equilibfiao of them are pure equilibria
corresponding to unilateral cooperation and umétdefection; they are given bg, (d) and

(d, o respectively. The third Nash equilibrium is a eudxstrategy one, in which each player

19 As usual, payoff maximizers are assumed to bengskral, thus to maximize their expected gains.
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probabilistically chooses between pure strategiaadd. To be specific, she choosesvith
probability (1-a*) andd with probabilitya*. The mixed-strategy equilibrium can also be
viewed as the result, at the level of the wholeybaion, of the aggregation of individual pure
strategies, with a proportiol—a*) of players choosing and a proportiona * of players
choosingd **. Note that, wherp = 1 (i.e. when 100% of the population are SCs§ th
equilibrium proportion of cooperative choices amdhg SCs(l-a*) and the equilibrium

proportion of defective choices among the SCsare such that:

L-Y

(1-a*)= =T
(H=X)+(L-V)

Now, we come to the general case with two typesgehts (namely the SCs and the UCs). By
solving the Game of Chicken with agent heteroggn@ssuming risk neutral preferences

among the SCs), we get the following symmetricadedistrategy Nash equilibrium:

0] Whenever the proportiop of SCs in the population is such that (1 —T), the

proportion of cooperative choices among the $Csr*) is such that:

(1-a¥) =1-17T i T = L-Y .
P (H=-X)+(L-Y)

(i) Whenever the proportiop of SCs in the population is such tha& (1 —T), the

proportion of cooperative choices among the 8iGso*) is such thafl-a*) = 0.

The SCs will always defectf = 1).

M This is one possible interpretation for mixed-&gy equilibrium (see Oechssler, 1997).

12



The following two testable predictions can be drdwam (i) and (ii) (for more details,

see Cabon-Dhersin and Ramani, 2007).

P1 When p > 1 — T, the higher the proportion of S€the population, the higher the

proportion of cooperative choicgt—a*) among the SCs.

When the proportion of SCs in the population reachgiven thresholdl{ T), the proportion

(1—a™) of cooperative choices among the SCs at equilibricreases witlp from 0 toT.
Note that, for Prediction P1 to be testalpanust be given different values between 0% and

100%, all other things being held equal.

P2a The proportion(1—a*) of cooperative choices among the SCs is a decrgasin

function of the return from unilateral defection)(H

P2b: The proportion(1-a*) of cooperative choices among the SCs is an inangasi

function of the return of unilateral cooperation)(L

Note that, for Predictions P2a and P2b to be testebandL must be given different values
within their boundsX > L > Y andH > X), all other things being held equal.

The theoretical curves associated with Predicthsnd P2a-P2b for specific (experimental)
values ofX, Y, H andL are given in Figures 2, 3 and 4 at the end ofi@®et,

corresponding experimental curves.

3. The experimental design

The experiment was run using a three-session w#hipject designAs said in the

introduction, only the results from Sessions 1 andll be reported here. A brief summary of

13



INSERT TABLE 1 ABOUT HERE

Both Sessions 1 and 3 involved interactive decismwaking within the above-
mentioned Game of Chicken framework. Remember tiatexperimental study primarily
aimed at investigating the descriptive accuracyCafbon-Dhersin and Ramani (2007)’s
theoretical predictions (especially P1 and P2a-PPhis was done labelling the strategies in a
rather neutral way: as in Chaudhuri et al. (2068),cooperative and defective strategies were
labelled as ‘red’ and ‘blue’ respectively. The esponding Session 1 will be denoted BR (for
Blue-Red) in the following. In our study of labellj effects, BR corresponds to the baseline
treatment.

Note that there is some literature suggesting¢bkturs might actually not be neutral
(e.g. Hill and Barton, 2005). Still, colours haveeb extensively used to designate strategies
in experimental studies involving interactive demmsmaking (see for instance Kotani et al.,
2008 and the number of references given in Zhoral.eP007). Moreover, in the pilots, the
subjects were asked about their feeling regardieguse of colours ‘red’ and ‘blue’ as labels
to designate the strategies in the game. They lacttansidered them as similar, with no
specific connotation. So, we felt confident to ukese colours, as well as not to test for
colour effects explicitly.

Session 3 (the target treatment here) was intratiuce test the influence on
cooperative behaviour cf socially-oriented change in the labelling of staes, as well as
the gender dependency of this influence. So thg same design was used as in Session 1,

except that the strategies were now labelled a®operate’/'l do not cooperate’. All other

14



features of the experimental design (includinggbkdormance-based payment scheme) were
held strictly identical across the sessions, and Bs neutral as possible, to prevent any
confounding framing effects and better control dlaga. Session 3 will be denoted COOP (for
Cooperation) in the following.

Note that session 2 aimed at eliciting the subjeletgel of risk aversion in an
individual-decision-making-under-risk cont&tso it is very unlikely to have influenced
behaviour in Session 3. Besides, we chose to roetween the other two sessions to prevent
any memory effects across interactive sessions.tl®rsame reason, we also deliberately
chose to hold the COOP session after the BR onallftine subjects (thus not to test for order

effects).

betause the size of our subject pool (limited by

budget constraints) did not allow us to dividentoi two groups to test for order effects
explicitly, we chose to adopt the safer order (Bken COOP) for all the subjects. Finally,
since a month (at least) as well as a vacationratgzh Sessions 1 and 3, we feel rather
confident about the absence of any memory effertsa Sessions 1 anif3

Now, both Sessions 1 and 3 were based on a papgreartil questionnaire includ
31 choice situations. All of them involved a Ganfi€Cbicken payoff structure (as in Figure 1
above). A typical choice situation is describedtie Appendix; questionnaires for both
Sessions 1 and 3 are provided as extra material.

In each choice situation, the subject had to dewsidether to cooperate or not, under

the peculiar payoff structure under consideratmiagn by the unilateral defection gdthand

2 The typical task was to choose between simpleriet involving gains.

15



the unilateral cooperation gain) and the proportion of payoff maximizers (SCs)the
population. Note that neither the UCs (‘uncondiibcooperators’) nor the SCs were labelled
as such in the questionnaires. They were actuaigrally labeled as ‘type (a) agents’ and
‘type (b) agents’ respectively to prevent any umndéée labelling effects.

Each questionnaire consisted of three parts. Th& Bne involved 11 choice
situations; in each choice situation, the proparted payoff maximizers in the population
varied from 0 to 100%, witik andL being held constant artd = 120€ and. = 70€. In the
following, the corresponding choice situations v# called the%-questions’. They were
initially introduced in Session 1 so that we cotddt for Prediction P1. The second and third
parts of the questionnaires involved 10 choiceasitins each; in each choice situation of the
second (resp. third) part, the unilateral defec{i@sp. cooperation) gaid (resp.L) varied
from 100€ to 190€ (resp. 50€ to 95€), witlheld constant and equal to 75%, &an@esp.H)
being held constant and equal to 160€ (resp. 10€he following, the corresponding choice
situations will be called theéH-questions’ andL-questions’ respectively. They were initially
introduced in Session 1 so that we could test frdietions P2a and P2b. Note that,
throughout thequestionnaire, the bilateral defection (resp. evafon) gain Y (resp. X) was

held constant and equal to 50€ (resp. 100€).

INSERT TABLE 2 ABOUT HERE

Each folder started with several practice choitgasions. The subjects were invited to

answer them and call upon the experimenter if thag any questions. Then, they were

encouraged to fill out the questionnaire at the&ingace. Each folder took about 15 minutes

16



to be completed. After filling out the first questnaire, the subjects were assigned a number,
and invited to remember this number for the other $essions, to ensure their anonymity.

The participants were paid 5€ for their participatand the same performance-based
procedure was used in each session. At the begirofithe experiment, the subjects were
made aware that, after each session, two of theaidwme picked out at random and invited
to draw a given choice situation at random and filayt for real

Each subject was also made aware that, if selelotzd
final gain would 1) depend on both her decision treddecision of her partner in the game
and 2) be comprised between 50 and 190 &urBmally, the subjects were informed that the
selection process would take place after all tHgests had participated in the session, and
that the randomly selected subjects would be ctedaoy e-maif.
Cabon-Dhersin and Etchart-Vincent

(2012) for more details about the payment procedheepayment-instruction sheets given to

the subjects are provided as extra material.

85 subjects participated in Session 1. Among th&hsubjects took part in Session 3.
The subjects whose behaviour was not fully compatith that of a SC were excluded from
the data set and some subjects had to be discdudetb erratic answers (see Cabon-Dhersin
and Etchart-Vincent, 2012 for some additional infation about the discarding process).
Finally, we were left with a 72-subject pool (amomiich 36 females) in Session 1, and with

a 66-subject pool (35 females) in Session 3. Uanfately, the second pool is not completely

* The average gain when pooling the earnings ac®essions 1 and 3 is 9.75 Euro. Only the four wignin
subjects actually won more than 5 Euro, but fromeafante perspective, the possibility of winningiluh90
Euro was perceived as very attractive by the stdjec

15 Since the structure of the population (the prolitsthp) was manipulated during the experiment, the stbjec
could actually not plagirectly against a real partner. This might have led theieonsider the choice situations
as artificial. But the pilot experiment showed hattit was not the case. Moreover, the main risk that the
subjects behave as if they were faced with a coenpurta completely anonymous partner, inducing thetrto
activate the brain’s reward circuitry underlyingcisd preferences (Rilling et al., 2002; Butler &t 2011), thus
to under-cooperate. But the high level of cooperatibserved in the experiment shows that the stsbpid
actually consider that they were playing with d paatner when making their decisions.

17



included in the first one. So, when confrontinghbpools, it appears that only 57 subjects (28
females) provided usable databoth Sessions 1 and 3. Most subjects were undergradndte
graduate students in Economics, few were undergtadun Mathematics. All of them were
aware of game theory and decision theory, but wihspecific skills. All were between 22

and 28 years old.

4. The results

4.1. A graphical overview of the results

To obtain a synthetic graphical picture of botheliibg and gender effects in the
experiment, the data were first organized bothrayné (BR vs. COOP) and gender (men in
BR vs. women in BR; men in COOP vs. women in COQ@RY for each subset of questions
%, H and L. Then, the observed proportion of cooperative ad®ias the structure of the
population varied%-subset) was computed for each subgroup of suljedbtain Figure 2.
Similarly, the observed proportion of cooperativmices as the unilateral defection gditz (
subset) or cooperation gaib-§ubset) varied was computed for each subgrouplgésts to

build Figures 3 and 4 respectively.

INSERT FIGURE 2 ABOUT HERE

INSERT FIGURE 3 ABOUT HERE

INSERT FIGURE 4 ABOUT HERE
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Two main features deserve our attention. Firstr{glieugh it is not the topic here), let
us note the high level of cooperation that prevainsong our subjects. As usually found in
experimental studies, both men and women cooperatesth more than predicted by theory,
both in BR and in COO®. In Figures 2 to 4, the theoretically predictedeleof cooperation
following Predictions P1, P2a and P2b respectii@lyaptured through the lowest curve. The
discrepancy between predicted and observed levelsaperation is obvious. Statistical tests
as well as some explanatioris to the excessive prevalence of
cooperative behaviour are provided in Cabon-Dhessid Etchart-Vincent (2012) (see also
Kurzban and Houser, 2005 and Van Vugt and Van La2@@6 for nice analyses).

Second, as regards t#e, H- andL-subsets of data, some interesting features come to
light graphically. As regards tH&-questions, the three COOP curves lie above the tBRe
curves, which suggests that both a labelling effast expected, socially-oriented labelling
leads to more cooperation) and a gender effect iftbeease in cooperative behaviour is
stronger for women than for men) are at play. Tiotupe is somewhat different for the-
andL-questions since the BR and COOP curves cross, stilgg¢hat two opposite effects are
actually at play depending on the value Hf(resp.L). To be more specific, wheHl
(unilateral defection gain) varies, the level ofoperation in COOP appears to be rather
similar to that observed in BR, except for highues ofH (>160 Euro) where it comes to be
unexpectediyiower in COOP than in BR. Wheh (unilateral cooperation gain) varies, the
level of cooperation appears to be somewhat high€OOP than in BR (in compliance with
our expectation), but only for moderate and highues ofL. WhenL is low (<65), and quite

unexpectedly, the subjects appear to coopdestein COOP than in BR. Moreover, this
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twofold phenomenon appears to be gender-dependeheicounterintuitive direction: when
the level of cooperation appears to be lower in ®Qkan in BR, most of the result is driven

by women’s behaviour. These somewhat surprisingjteeare further discussed in Section 5.

Now we come to statistical tests and report thredsof results. First, we consider
the whole population (i.e. men and women are pQdiednvestigate pure framing effects
across the BR and COOP sessions (4.2.). Secondinwvestigate men’s and women’s
cooperative behaviour separately, in each sessikamil COOP, to examine whether some
pure gender effect is at play (4.3.). Third, werakee whether the framing effects obtained in
(4.1.) are gender-dependent or not (4.4.). In easle, the analysis is run using the whole set

of data, as well as for each subset of choicetsitos (o-, L-, andH-questions).

4.2. ‘Label’ framing effects

As regards ‘label’ framing effects, our expectatisas that the subjectsggardless
their gendey should be more prone to cooperation in the dgemalented setting (COOP)
than in the context-free one (BR) (Assumption AId investigate this point, subjects’
behaviour was compared across BR and COOP.

First, each cooperative (resp. defective) choices waded as 1 (resp. 0), which
allowed us to compute a global score (of coopematabtained by each subject to tvaole
set of 31 questionsn BR as well as in COOP. For each subject, tiesescores were thus
comprised between 0 and 31, withnfleaning no cooperation at all and 31 indicating
systematic cooperation. Comparing the 57 BR/COGQdvitual scores, a pairetis-test
shows that the subjects tended to cooperate gligiate in COOP than in BRs§ = 1.915, p

= 0.06]). A two-sided Wilcoxon test gives a similar reqplt= 0,064.
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Now, if we compare the sub-scores obtained in BR@OOP by each subject and for
eachsubsetof data (i.e. for the 1%-questions as well as for the Hdquestions and 10-
guestions), behaviour appeared not to be affeggddlelling when only the structure of the
payoffs varied tgg = -0.085, p = 0.932andtss = 0.391, p = 0.697or theH- andL-questions
respectively’). By contrast, when the proportion of payoff maiziers in the population
varied Qo-questions), the subjects tended to cooperate mach in COOP than in BRs§ =
3.659, p = 0.00%%). So, ‘label’ framing seems to have affected the tysubjects dealt with
the probability to meet a payoff maximizer (thupaential defector), but not the way they
dealt with their payoff opportunities.

The fact thatwhen considering the whole set of questidhe subjects tended to be
slightly more prone to cooperation in the sociahented treatment (all other things being
equal) than in the context-free treatment bringsmiessupport to Assumption Al. But this
overall result actually hides somewhat contrasting unexpected results at the disaggregate
level, depending on whether the given choice stnainduced the subjects to focus on
outcomes (their payoff opportunities) or on proligb(the chance to meet a partner of one or

another type).

4.3. Gender effects

As regards gender effects, our expectation waswoaen shouldalwaysbe more
prone to cooperation than men, meaning that theuldhcooperate more than men both in
BR and in COOP (Assumptions A2 and A3). To invesBgthis point, men’s behaviour was
compared with women’s behaviour in each settingaBR COOP.

When comparing the scores obtained in BR by thendtes and 36 females usitig

tests, no significant difference arisés=(0.328,p = 0.744. Now, when investigating for

" Two-sided Wilcoxon tests give similar results, wit = 0,863for the H-questions ang = 0,348for thelL-
questions.
18 A two-sided Wilcoxon test gives a similar resultth p = 0,000for the%-questions.
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gender differences for each subset of questi#sisH- andL-questions), no difference arises
either between men and women for any sulise)(620,p = 0.537t=-1.131p = 0.262and

t = 1.188,p = 0.239respectively). The same pattern prevails in CO@E:31 males and 35
females appeared to behave similarly, be it onwhele set of questiond € 1.226,p =
0.225 or in each subséb, H andL (t = 1.452,p = 0.152t = 0.873,p = 0.386andt = 0.501,

p = 0.618respectively). Non parametric Mann-Whitney test® gimilar results, in both BR
(with p =0.592 p = 0,608 p = 0,234andp = 0,213for the whole set of questions a¥d, H-
andL-questions respectively) and COOP (witk 0.302 p = 0,149 p = 0,437andp = 0,951
for the whole set of questions a¥d, H- andL- questions respectivefy)

The results do not support either of our researghotmeses that women should
cooperate more than men in general, and/or thgtgheuld be more sensitive to the expected
power of the word ‘cooperation’. Neither A2 nor A8em to be supported by our data. Still,
some more careful investigation is needed. Indemd, subjects appeared to be more
cooperative in COOP than in BR. So, even though odid not appear to cooperate more
than men in each setting BR and COOP, it could Istilthe case that both men and women
cooperated more in COOP than in BR. So it is noeessary to compare the scores obtained
in each treatment BR and COOP by the 28 women .(Z$pmen) who took part in both

Sessions 1 and 3.

4.4. Combination of ‘label’ framing and gender effets
As regards the gender-dependency of ‘label’ framafigcts, our expectation was that
women should be more sensitive than men to the@kpariented wording, meaning that they

should cooperate more than men in the sociallyatet treatment, but not necessarily in BR

9 Similar results obtain using Mann-Whitney testsewtthe subject pool is restricted to those 57 sibje
(among which 28 women) who took part in both sessBR and COOP.
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(Assumption A3). To investigate this point, menfesp. women’s) behaviour in BR was
compared with their behaviour in COOP.

Two-sided Wilcoxon tests show that men did not behdifferently in BR and COOP
(p = 0.479, while females did g = 0.003, showing significantly greater disposition to
cooperate in COOP. When looking at disaggregatéal dzales appeared to behave the same
way whatever the labelling of strategies in botHh andL-subsets (witlp = 0.385andp =
0.362 respectively), but not in th&-subset § = 0.011. A similar pattern prevails among
women, withp = 0.001for the %-subset ang = 0.142 andp = 0.448for the H- andL-
subsets respectively.

The data suggest that there was no ‘label’ franaffigct for either men or women
when only the payoff opportunities changéti GndL-questions). By contrast, some framing
effect seemed to be at play for both men and wowieen the probability to meet a payoff
maximizer was manipulate@ofquestions), and this effect seemed to be strofageromen.

As a result, the labelling effect disappeared atabgregate level (i.e. when pooling the data

over the 3 subsets of d&@ H andL) for men, while it remained significant for women.

generated in Session 1 for the purpose of invatstig the descriptive
accuracy of theoretical predictions P1 and P2a{B82b above, Section 2), so they had to be

replicated in Session 3 for the sake of experimeatatrol.
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5. Discussion

5.1 Methodological discussion

As shown before, the overall labelling effect sttatally appears to be rather weak in
the present study. Some experimental features mlgyumderstand why.

First, the degree of frame manipulation was lowd #re fact that we did not label the
defective strategy as such may have mitigated tbsitipe connotation of the word
‘cooperation’. Insofar as ‘not to cooperate’ lodacially less reprehensible than ‘to defect’,
maybe the positive image of ‘cooperation’ would éd@een enhanced if it had been opposed
to ‘defection’ rather than to ‘non cooperation’.this respect, the social and moral appeal of
the word ‘cooperation’ may have been somewhat daegbby our experimental design.

Second, frames have proved to be culture-depentlently be the case that, for our
sample of students, the word ‘cooperation’ has leswal and social appeal than we
expected’. For both these reasons, it would be worthwhitgicating the experiment using a
different pool of subjects and labelling strategggen more explicitly (such as ‘I cooperate/ ‘|

defect’).

2L For instance, the word ‘community’ is usually vievas positive in most Western countries. But, gisin
German sample of subjects, Dufwenberg et al. (2€ihd)that titling the public goods game as a ‘community
game’ reduces cooperation instead of enhancing éxected. They hypothesize that this could betdube
German recent history. They replicate their studth & Swiss sample to control for this historicasand the
expected results obtain. So, framing effects mayraobust to the selection of the sample.
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Second, the use of the word ‘cooperation’ may affeople’s beliefs and expectations
as regards others’ behaviour, and finally influenoe’s behaviour. A frame can be seen as a
cue that helps people evaluate choice situatiodsn@ake some expectations on the partner’'s
behaviour (Dufwenberg et al., 2011). In this respie word ‘cooperation’ may be seen by
the subjects as a cue that their fellow partnet bel in a cooperative mood (due to the
perception shift mentioned above), encouraging thenreciprocate by cooperating. As
pointed out by Rege and Telle (2004, gerson’s beliefs about other people’s strategidls
influence his own strategy. [...] If a framing makegerson more optimistic about other
people’s adherence to a norm for cooperation, thesndominant strategy may no longer be

to defect. (p. 1631)

5.2 Discussion of gender effects

In our study, women globally appeared to be mompeaative in the socially-oriented
setting, while men did not. Following Bicchieri (B)’s theory of social norms, it may be
because women believe, more than men do, that catape is expected from them
(normative expectations) or because they believ@enthan men do, that most people will
cooperate in such a context (empirical expectatidbar data do not allow us to disentangle
the two hypotheses, but the argument that womeintnfig more sensitive than men to the
cooperative rule because cooperation is expected fvomen more than from men is rather

plausible.

22 Conversely, Li et al. (2009) show that the posisjbdf being sanctioned is responsible for a pptioe shift
from social motivations to payoff-maximizing considtions, and that this perception shift has aalebasis:
differential brain activation is observed, with iaorease in parietal activity (which has been widgiown to be
associated with rational behaviour).
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Another possibility may be that women’s and mentguales toward risk in interactive
settings differ (see Eckel and Grossman, 2008hbn&tance), which may in turn affect their
behaviour. A stimulating empirical result, estadd within standard social dilemma settings
such as the PDG or the trust game, is that onlynwhe strategic risk is involved do
systematic gender effects seem to be at play (@rasd Buchan, 1999; Eckel and Grossman,
2008a¥>. Since, in our study, the choice situations inedlyuch uncertainty (regarding both
the type of the partner and her behaviour depenaliniger type), we might expect no gender
effect to be at play.

However, in a Game of Chickengpntrary to what happens in most social dilemma
games the risky strategy isot to cooperate but to deviate, which implies thak raverse
people should cooperate (Butler et al., 2C¥E ). So,in that gamewomen
should actually be more inclined to cooperate tiveaem when strategic risk is at play, both
because of their initial stronger disposition fooperation and because of their higher level
of risk aversion. In other words, a significant den effect is expected to occur. This
prediction is actually supported by our experimefitalings.

Similarly, if one admits that th#-questions (where the focus is made on the changing
structure of the population, thus on the changirapability to meet a potential defector and
on strategic risk) represent the most risky chataations, the gender effect should be
strongest for this subset of choice situations.v@asely, in theH- andL-questions, only the
returns for defection/cooperation change: the fasusade on payoff opportunities, and the
strategic risk stays in the background. Following tne of reasoning, the gender effect

should be weakest for these two subsets of chdigatiosns (only women’s propensity to

% This observation results from two contradictorjeefs. Admittedly, women tend to be more inclined t
cooperation than men. But, in standard social dilangames such as the DP or the trust game, whategitr
risk is involved, cooperation appears to be a ristkgtegy, which implies that risk aversion shorddult in
defection. Since women have been shown to be niskeaverse than men, their natural tendency toward
cooperation is likely to be counterbalanced bydbeflicting consequences of their risk aversionsTigwhy, in
Croson and Buchan (1999) as well as in Eckel armb$3nan (2008a), they finally do not appear to caipe
more than men and no gender effect arises whetegitaisk is involved.
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cooperate is expected to be at play, with risk siearplaying no role). These two predictions
are actually supported by our findings: only fog ¥h-questions does the discrepancy between

women’s and men’s behaviour appear to be significan

5.3 Discussion of counter-intuitive results

As regards théd- andL-subsets of data, two rather unexpected features reught
to light graphically (see Section 4.4uprg. First, as shown in Figures 3 and 4, behaviour
appears to be less cooperative in the sociallyated setting COOP than in the neutral one
BR for some specific values of unilateral defectgainH and unilateral cooperation gdin
(Counterintuitive Result 1). Moreover, when suclurderintuitive reversals occur (i.e. for
H>160 Euro and foL<65 Euro), they appear to be counter-intuitivelyrenpronounced for
women than for men (Counterintuitive Result 2).

Counterintuitive Result 1 suggests that, in theiadlyeoriented setting, payoff
opportunities have contrasting effects on coopezatiehaviour. When the subjects do not
have a strong incentive to defect (that is, whendhin of unilateral defectioH is low or
when the gain of unilateral cooperatibns high), they tend to cooperate even more in the
socially-oriented setting COOP than in the neutred BR. But, conversely, when they have a
strong incentive to defect (that is, when the gdinnilateral defectiond is high or when the
gain of unilateral cooperatioh is low), they tend to cooperatven lessn the socially-

oriented setting than in the neutral onét
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that introducing more context in the decision sett+ as we did by labelling strategies in a
more explicit way — amounts to making the undedymature of decisions more explicit and
the decisional setting /decisional stakes easiegrasp by the subjects. This in turn is
expected to enhance the subjects’ rationality,their ability to think in terms of their self-
interest and to behave in accordance with gameéheal predictions.

To sum up the point, the word ‘cooperation’ is lkeéo affect behaviour in two
opposite ways. First, through its social/moral lggmokind, it should foster cooperative
behaviour as compared to a context-free choicatsiu (‘social’ effect). Second, through its
positive influence on the intelligibility of the olte situation, it should help the decision
maker find out the most rational decision to makdiich is expected to exacerbate
opportunism and dampen cooperative behaviour aspamed to a context-free choice
situation (‘rationality’ effect).

Depending on the very features of the choice sdoateither the ‘social’ or
‘rationality’ effect will prevalil. In ‘low-stake’ ©@OP situations (i.e. when the payoff structure
of the game is such that subjects have no straegest to defect), the moral/social power of
the word ‘cooperation’ (i.e. the ‘social’ effecty expected to prevail and induce them to
cooperate more than in the context-free (BR) stfirhis is precisely what we observed in
most choice situations. But, in ‘high-stake’ COQRations (i.e. in situations where the most
profitable decision to make is transparent, anematity unambiguously calls for defection),
the ‘social’ effect is expected to be more thanntetbalanced by the opposite ‘rationality’
effect, resulting in a lower level of cooperatidmn in the neutral (BR) setting. This is
precisely what we observed for very high (resp.)lealues of defection (resp. cooperation)

gainH (resp.L).
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Now, Counterintuitive Result Buggests that Counterintuitive Resultisl even stronger
among women than among men. This result seems rifictowith sound evidencehat
women tend to be more sensitive than men to algeoiented context, thus to the ‘social’
effect (e.g. Andreoni and Vesterlund, 2001; Eckel &rossman, 1998; Harvey et al., 1997).
However, it might be that women are also more ¢eesithan men to the
‘intelligibility’/‘rationality’ effect that tends © prevail over the ‘social’ effect in transparent
high-stake decisional settings, so that the regultiet effect toward defection may also be
stronger for women than for men. This conjectureicely supported by Croson and Gneezy
(2009)’'s demonstration based on a comprehensiva-aretlysis of gender differences in
terms of social preferences, showing that womed terbe more sensitive than men to the
cues provided by the experimental context. Thitunm causes female behaviour, as well as
gender differences in terms of social preferentesbe unstable depending on the very
experimental conditions. Among these, Croson anele@y (2009) mention (on p. 16) the size
of the payoffs and the way the situation is desthbwhich are precisely the variables

considered in this experimental study.

6. Conclusion

As pointed out by Houser and Xiao (2010), undeditajmcontext and framing effects is
of major importance, both to better model the chgatocess and to better design policy
measures meant to encourage cooperation.

Framing effects, and among them ‘label’ framingeef§, have been widely
investigated in the literaturen both individual and interactive settindn this paper we chose
to investigate the influence of framing on cooperatyhaviour, using a peculiar variant of

the Game of Chicken — a social dilemma that is mieds famous than the Prisoner’s
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anvery basic frame manipulation,
circumscribed to a variation in the labelling okthktrategies in the game. In the baseline
treatment, strategies were labelled using colowed’ ‘and ‘blue’; in the target treatment,
strategies were labelled with explicit referencectmperation. The idea was to capture and
isolate the very influence of the word ‘cooperati@mhich is a word with a rather strong
social and moral background, but still is only agé word) on cooperative behaviour. Our
results suggest that a slight labelling effectatually at play on the whole set of data (when
comparing the subjects’ behaviour across the basalnd target treatments), but also that it is
worth crossing labelling and gender effects, asl vasl disentangling aggregate and
disaggregated effects, to get a better picturehatwappens.

First, when examining men’'s and women’s behaviogpasately, it appears that
women are significantly sensitive to the socialliented labelling of the strategies, while
men are not. This result suggests that the ovieeailing effect is actually driven by a change
in behaviour of womennly. The slight aggregate framing effect does not nmeaoh since it
actually conceals two contradictory partial effedise to gender differences. This result
implies that women’s and men’s cooperative behavstiould be investigated separately, and
it more generally confirms that studying gendeeet$ is of major importance.

Second, the fact that several sets of data werdentlly collected through tiHé-, H-
andL-questions allowed us to identify some contradictffgcts, depending on the nature of
the decision task involved. It seems that the diveftects of ‘label’ framing were actually
mostly driven by the decision tasks that involvechange in the probability to meet a payoff
maximizer (that is, a potentially defective par)nar, equivalently, a change in the proportion
of payoff maximizers in the population. First, batien and women tended to be more

cooperative in the socially-oriented treatment wiies probability to meet a more-or-less
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cooperative partner was at staké-questions). Second, this partial labelling effqmpeared

to be gender-dependent and stronger for women filmamen, which may explain why a
significant (resp. null) aggregate effect arosevimmen (resp. men) when pooling the data
obtained from each kind of decision task.

Conversely, neither men nor women appeared to heitse to the labelling of
strategies when only their payoff opportunitieg.(the unilateral defection and cooperation
gainsH andL) changed. However, a closer look at the data géeerin theH- and L-
guestions shows that both the direction of thellalgeeffect and the direction of the gender
effect actually depend on the valuestbindL at stake, which suggests that the absence of
any labelling and gender effects at the aggregatel (when pooling the data for all values of

H andL respectively) might be a statistical artefact eatthan a genuine empirical result.

From a methodological point of view, these somewaéxpected effects at the
disaggregated level should prompt us to cautiossneben aggregating potentially
heterogeneous data to investigate overall effetswell as when trying to interpret them.
More basically, further and more systematic rese@smeeded to identify which kind(s) of
cognitive decision tasks may be sensitive to ‘lab@iming and gender effects, and which
may not, as well as to identify the reasons why ttie, or do not, depending on the very

nature of the stimuli.
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Table 1. The three sessions of the within-subjepgeamental design

Main features of the session

Aim(s) of the session

* Interactive decision making

* Neutral framing

» Core session of the study

* Primary purpose of the study:

—i
_5 Questionnaire BR (for Blue-Red test Cabon-Dhersin and Ramani
@ Strategy labelling using colours
n ‘blue and ‘red’) (2007)’'s model
Done in Cabon-Dhersin and Etchart-Vincent (2012)
 Individual decision making under < Additional session
risk » Specific purpose: See whether
%I * Choice between simple lotteries ‘individual’ risk aversion is correlated
§ with cooperative behaviour
» Method: compare Sessions 1 and 2
Left for another paper

 Interactive decision making * Additional session

« Non neutral framing » Specific purpose:

Questionnaire COOP - See whether cooperative

Strategy labelling using words

‘| cooperate’/‘l do not cooperate’ behaviour depends on strategy
ogo labelling framing effect
g - See whether the framing effect]

is gender-dependent or not

(gender effegt

» Method: compare Sessions 1 and 3

PURPOSE OF THIS PAPER
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Figure 1.The Game of Chicken: A typical payoff matrid & X >L >Y)

Playerj
1-a a
c d
1-a ¢ X X L;H
Player i
a d H;L Y;Y
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Table 2. The stimuli for each subset of questiéfast and L

%-Questions L-Questions H-Questions
Number of choice situations 11 10 10
X 100€ 100€ 100€
Y 50€ 50€ 50€
H 120€ 160€ 100€ ...190€
L 70€ 50€ ... 95€ 70€
p 0% ... 100% 75% 75%
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Proportion of cooperative choices

Figure 2. Proportion of cooperative choices depamdn the proportiop of
payoff maximizers in the populatioféquestions) — Theoretical prediction P1

—=— Proportion of cooperative choices in the population in BR
—a— Proportion of cooperative choices among men in BR
—e— Proportion of cooperative choices among women in BR
---m- - - Proportion of cooperative choices in the population in COOP
---@--- Proportion of cooperative choices among women in COOP
---A--- Proportion of cooperative choices among men in COOP

—e— Predicted proportion of cooperative choices

Proportion of payoff maximizers in the population
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Proportion of cooperative choices

Figure 3. Proportion of cooperative choices depamndn
the unilateral defection gak (H-questions) — Theoretical prediction P2a

—4&— Proportion of cooperative choices in the populatioBR
—a— Proportion of cooperative choices among men in BR

@ Proportion of cooperative choices among women in BR
-- -l - - Proportion of cooperative choices in the populalit@OOP
---® - - Proportion of cooperative choices among women i©O
---A - - Proportion of cooperative choices among men in COOP

—e— Predicted proportion of cooperative choices
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Proportion of cooperative choices

Figure 4. Proportion of cooperative choices depamadn the
unilateral cooperation gain(L-questions) — Theoretical prediction P2b

0,90

—&— Proportion of cooperative choices in the populatioBR

—a&—— Proportion of cooperative choices among men in BR

—@— Proportion of cooperative choices among women in BR

-- -l -- Proportion of cooperative choices in the populatin@OOP

---@ -- Proportion of cooperative choices among women i®20

---A -- Proportion of cooperative choices among men in COOP

—— Predicted proportion of cooperative choices
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Appendix: A typical choice situation (drawn from the first part of the BR questionnaire)

[Translated from French]

You are facing a partner. Both of you have two ke options: playred or play . You
do not know what your partner is going to do, batirygain depends on both your own choice

and his/hers.

The possible choices for you and your partner &edcbrresponding gains are described in

the matrix below. Your gains are writtenbold:

The choice of my partner

Red

Red 100€100€ 70€120¢€
My choice

120€ 70 € 50€50€

Question 1.1:

You have 100% chances to meet a partner e (b) who plays eitherRed or :
depending on his/her opportunities of gains andvbat he/she you are going to
play.
Which colour do you choose?

o Red

O

Question 1.2:

You havel00% chances to meet a partnertgbe (a)who always play&ed
Which colour do you choose?
o Red

O
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Question 1.3:

Now we come to the general case. Your partner has:
- X% chances to be aype (a). If so, he/she always playked

and

- (100 — X)% chances to be dfype (b). If so, he/she plays eithéted or )
depending on his/her opportunities of gains anevbat he/she anticipates you are

going to play.

Which colour do you choose for each value of X gimebelow? Please tick the box that

corresponds to your choic€d or

) for each value.

X% chancesto meet a partner
of type (a) —

(who always play&ed

Your choice

l

0%

10%

25%
(or
1/4)

33%
(or
1/3)

40%

50%

60%

66%
(or
2/3)

75%
(or
3/4)

90% | 100%

Red

|

Question 1.1.
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