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Abstract
The main contribution of this paper is twofold. Flystit focuses on the decisional process
that leads to the creation of a social norm. Secondly, it analyses the mechanisms through
which subjects conform their behaviour to the norm. In padigwur aim is to study the role
and the nature of Normative and Empirical Expectations and their influence on peopleOs
decisions. The tool is the Exclusion Game, a sort of Otripledintator gameQThis is a
situation where 3 subject® players A- have to decide how to allocate a sum S among
themselves and a fourth subjecplayer B- who has no decisional power. The experiment
consists of three treatments. In the Baseline Treatment participants are randomly distributed
in groups of four players anglay the Exclusion Game. In the Agreement Treatment
participantsin each group are invited to vote for a specific #imnding allocation rule before
playing the Exclusion Game. In the Outsider Treatmiatibwing the voting procedure and
before the Excluen Gameis played a player A for each group (the outsider) is reassigned to
a different group and instructezh the rule chosen by the new group. In all the treatments, at
the end of the game and before players are informed about the decisions takenthari
Exclusion Game by the other-ptayers, first order and second order expectations (both
normative and empirical) are elicitedy means ofa brief questionnaire. The first result
obtained is that subjectsO choices are in line with their empiricah@mmative) expectations.
The second result is that even a fimnding agreement inducesconvergence of empirical
expectation® and, consequently, of choices. The third result is that expectation of conformity
is higher in the partner protocol. This jiies that a sigle outsidedisruptsthe Oconditional
complianc® equilibrium.
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Introduction

In recent years the concept of social norm Ib@asome very populaamong
behaviord and experimental economiststerestedn deviations from purely
selfish behaviarNotwithstanding theéncreasingattentionpaidto the concept,
a systematistudy of social norms as motivational driveyseconomic agents
is still lacking. At empirical level, no dittle effort has beermadeto find a
way to observe the creation sbcial normsn the laboratory At theoretical
level, the social preferencéBolton, 1991; Bolton and Ockenfelds 19%&hr
and Schmidt, 1999 harness and Rabin, 200&)d reciprocitynodels(Rabin,
1993; Falk and Fischbacher, &)Oincorporate normative principles within
individual preferences instead of treatitigem as separate object This
prevens explanation of compliance with a social norm in a conihérethe
norm prescribes a choice which phes a cost in terms of material self
interest, where external enforcementthfough sanctions or rewaj)ds not
feasible (forexample, due to imperfect momitag), and where reputational
mechanisms cannot be effective due tegpest nonverifiability or to the fact
that the interaction is orghot(Faillo and Sacconi, 2007).

In what follows we seekto fill these gaps by describingan experimental
procedurein which a norm is createdby means of an eante impartial
agreemenamong the members of a group particular, we considexr context
in which the normarises fromagreement on a rule on howgtay aoneshot
gamewhichfollows the agreemenand in which subjectsiustdecide how to
divide a sum of money among themselvéte agreement is reached by
subjects who vote for the rule behind a veil of ignorancehéfmretheyknow
whattheir ole in the gamavill be. By means othis procedure weeproduced

in the laboratory a situation in whicthe subjecs first participatel in a
Oconstitutional€agein definition ofa non-binding norm andthen discovesd
their roles in the game and deaidehetheror notto comply with the norm.

We explain the subjectsO decision tmmply with the norm in this specific
contextin two steps. Firstwe posit a Ocoditional complianceO hypothesis,

according to whichin a strategic interaction amorng players, playet's



decision to comply with a shared norm digtgta choice in contrast with her
material seHinterest depends on her beliefs abthg other N-1 playersO
choices and beliefs.

Second, assuminghat the Oconditional complianceO hypothesis holds, we
examinethe agreemerds rolén inducingcompliance by thesubjects. In this
regard we can distinguish between two approaches tajtiestion of how

the agreemenPwhich in standard non cooperative game theory is@tstap
talkOP influencesthe subjects@ecision tocomply. According to the first
approachthe agreemenperformsa key role and if it is associated with the
appropriate expectations akciprocal compliangeit induces subjects to
comply. According tothe second approagtthe agrementis not important in
itself. What matters is thgresenceof expectations about the existence of a
norm (which may alsooriginate fromexperienceedu@tion, communication
etc) which constitute the basis for the emergenceoomativeexpectatios.

A further questionto be addressedoncernsthe relationship between the
agreement and the emergence of expectations of reciprocal conformity.
Sacconi andraillo (2008) showthat for a significant number of subjectbe
agreementis a sufficient condition to expect reciprocal conformignd
therefore tacomply withthe rule.As discussed elsewhere (Faillo and Sacconi,
2007), a appropriate explanatiofor this finding cannot be basedn a
standard logial inferenceb according to which the existence ekpectatios

of reciprocal conformityderives from the existence of the agreeménbut
should bébased omon-monotoniclogic and default reasoning

The foregoing discussion can be further developed by looking at the few
attempts made in the behavioral economics literature to devise a theory
conformity with social norms. In particulasye canidentify two alternative
interpretations othe Oconditioal complianceO hypothesighich differ also

in tems of the roleassigmed to the impartial agreementn explanation of
norm compliance Sacconi and Grimalda (2007) develop a model of
conformist preferences based on psychological game theory. Accardimg t
model, a player characterized by conformist preferences complies if she



participates in choosing the norm in a social contract setting (i.e. she
participats in an exante agreement on the nornf),she expects that other
players who have contribuiteto choose the rule will comply (First Order
Empirical Expectations) anifl she expestthat others will expect that she will
comply (Second Order Empirical Expectations).

Cristina Bicchieri (2006argues thatompliance is observed when the player
is awae ofthe nornDsxistencethe agreement is not necessag)l believes

that a sufficiently large number of people comply with the norm (First Order
Empirical Expectationsgnd either a sufficiently large number of people think
that she ought to conforor a sufficiently large number of people are ready to
sanction her for not conforming (Second Order Normative Expectations).
Bicchieri and Xiao (2007) run an experiment in which they show tilad¢n
normative expectations (what we believe others thinkhbtm be done) and
empirical expectations (what we expect othwils actually do) are in contrast,
subjects choose according to the latter

There are apparent similarities, but also important differences, between these
two theories and the guilt aversiomodel (Charness and Dufwenberg, 2006;
Battigalli and Dufwenberg, 2007). According to the guilt aversion hypothesis,
people care about what others expect them to do and feel guilty iflohegt
fulfill what they thinkare others® expectations. As in arnfist preferences
and BicchieriOs theory, pedpkbehavior depends on their second order
(empirical) beliefs but differently from these two theories, in the guilt
aversion model first order beliefs are monsideredas drivers of individual
choice.

In order to take accourdf the alternative interpretations tife Oconditional
complianc® hypothesis in our experimentwe investigatd four types of

expectations of a generic player

! Further evidence on the role of empirical and normative expectations in fostering
compliance with norms of fairness can be found in a recent paper Ipk&and Weber
(2007).



First Order Empirical Expectations (FOEE): play®s beliefs abothe other
playersO choise

Second Order Empirical ExpectatiorBOEE): playeri® beliefs about other
playersO beliefs about her choice.

First Order Normative Expectations (FONE): plai@s beliefs about what is
the right choice in a particular situation.

Second Order Normative Expectations (SONE): plasr beliefs about what
other players consider as the right choice in a particular situation.

We studed the effect of the agreement on the emergence of different types of
expectationsandthe contribution of thesedifferent types of expectations
explanation of thelecision to comply with a shared norm. We congdex
simple game, and we stadtby studying the relationship between choice and
expectationsTo this endwe observeé how the subjects plged the game and

we colleced data on what they belied@therswould do and expect. We then
addedanalysis of how the introduction (before the actualip@gf the game)

of an agreement on a ntinding division rule influenad the subjectsO
expectations and consequently the way in which the gamas played.
Finally, we considexd the case in which subjects péajthe game with co
players whawvere not those with whom théyadparticipated in the agreement.

As will become clearerbelow, these steps cosponed to the three
treatments of our experimental design: tBaseline Treatmen{BT), the
Agreement TreatmefAT), and theOutsider Treatmer(OT). The BTgaveus
general information about the relationship between choice and empirical and
normative expctations. The comparison between what we obdenvBT and

AT enabledus to examine the influence of the agreement on expectations and
choice and to identify the roles of the different types of expectations in
inducing compliance with the norm. Finallgy comparing the AT with OT

we could assess whether being in a group with individuals witbriz been

their partner in the agreement influedd¢besubjectsO decision to comply.



The paper is organized as followSection 2 describes thexperimental
desgn, procedure and hypothesesghile Section 3ardlyses theresults A
discussion of the results and some codiclg remarks end the paper (Section
4).

2. Experimental Design
The toolusedwas the Exclusion GamégSacconi and Faillo, 2005; Faillo and
Saccmi, 2007), a sort of Otriple midictator game@his isa situation where
3 subjectsb players A(Al, A2 and A3respectively B must decide how to
allocate a sum S among themselves and a fourth sihpayer BBwho has
no decisional power. In partiar, A1, A2 and A3 haveao decideseparately
and independentlythe amountthat they want to requestfor themselves
choosing one of three possible strategisging for 25%, 30% or 33% of S.
The payofffor playersA is exactly the sumequestedor themséves (al, a2
and a3 respectively), while the payd&dt player Bis the remaining sum (B
alba2ba3).In our experiment, each growasgiven 60 tokend each token
correspondd to ! 0.50 D and eacltplayer AOs strategiasere : OAsk for 15
tokensO, ORgor 18 tokensO, OAsk for 20 tokensO.
The experiment consed of three treatments: tigaseline Treatmer{BT), the
Agreement Treatment (A&hd theOutsider Treatment (OT)
In theBaseline Treatmenparticipantsvere randomly distributed in groups of
four players and pladtheExclusion Game
In the Agreement Treatmemtarticipantswere randomly distributed in groups
of four players andvere told about the stages of the experiment and about the
Exclusion Gameln the first stagewithout knowing ther role in the game
theytook partin a voting procedure. leach group participantsere invited to
vote for a specific allocation rulén particular, subjectbad tovotefor one of
three alternative rules (theuidth numberwas thetype B playe®s pay):
{15,15, 15,15},{18,18, 18,6}, {20,20, 20,0}. The first rule assgrthe same
payoff to every member of the group; the second rule correspgonc partial
inclusion of player B irthe shae-out the money the third rule implid the



total exclusion ® the type B player? Playershad toreach a unanimous
agreement on the rule within a limited number of trials (10 in our experiment).
Voting was computerized and completely anonymolise agreementasnot
binding, but failure in reaching was costly, snce only groups who reaet
agreement in this first stageould participatein the second stage. In the
second stage the composition of the growas unchanged and rolesere
randomly assigned to implement tB&clusion Gameln this case, player&
could eitherdecide to implement the rugelected by voter choose one of the
alternative allocations. Players wtal not enter the second stage wdintil
the end of the session. Their paywHisthe showup fee.

In the OT participantsvere randomly digibuted in groups ofour playersand
they wereinstructedon the stages of the experiment amwl the Exclusion
Game The first stageas well as the rulen entemg the second stageere
the same as in thAT. At the beginning of the second stage,ypla were
informed about their roleand groupsvere rematched. In particular ptayer A
for each group (the outsidewas reassigned to a different group atuid
about the rule chosen by the new group, while the other membtrs group
did not knowwhat rule the outsideDds previous group had adopifier the
re-matching the subjectsplayedthe Exclusion GameFor a summarnyf the
three treatmentseeFigure 1.

2 Note the correspondence between the rules and the strategies Bk¢hesion Game: for
players A compliance with the {15,15,15,15} rule implies choice of the Oask for 15 tokensO
strategy; compliance with the {18,18,18,7} rule inep choice of the Oask for 18 tokensO
strategy; and, finally, compliance with the {20,20,20,0} rule implies choice of the Oask for 120
tokensO strategy



2.1 Experimental Procedure.

The experiment was run iboth Milan (EELAB D University of Milan
Bicocca) and Trent¢CEEL B University of Trentof. We ran 3 sessions for
the BT (1 in Milan and 2 in Trento), 4 sessions for &KE(2 in Milan and 2 in
Trento), 5 sessions for th@T (3 in Milan and 2 in Trento). Overall, 216
undergraduatstudentd 104 in Milan and 112 in Trent® participatedn the
experiment. A more detailed description of the sessiogivésnin Table 1.

The experiment was programmed and conductgdg the zTree software
(Fischbacher, 2007). The instructions wesad by participants on their
computer screen while an experimenter read theroud?

After the instructionshad been readynd beforethe subjects were invited to
taketheir decisions, some control questions were asked in ordastoe that
the playas hadunderstood the rules of the game. At the end of each session,
subjects were asked to fill in questionnaire for the collection &focic
demographic data.

Players were given a shewp fee of 3 eur®

2.2 Beliefs elicitation.

In all the treatmentsat the end of the game and before playesse informed
about the decisions taken during theclusion Gaméy the other cgplayers,
first order and second order expectations (both normative and empiréral)
elicited by means ofa brief questionnairdn particular, in each group each
player male statemerst concerning

1. the probabilitiesof each possible choicby co-players A (First Order
Empirical Expectations);

3 At the University of Trento, subjects were recruited by posting ads in various departments
Ads wereposted one week before the experiment. Enrolments by students interested in taking
part in the experiment were collected by the staff of the Computable and Experimental
Economics Laboratory (CEEL) of the University of Trento.

At the University of MilaneBicocca subjects were recruited by emaiey were students on

the mailing list of the Experimental Economics Laboratory of the University of Milano
Bicocca (EELAB). Two weeks before the experiment they received an email inviting them to
visit the LaboratoyOs website for information about the experiment and subscriptions.

* The instructions and the program are available upon request.



2. the probabilityof each ceplaye® possible judgement about her own choice
(Secoml Order Empirical Expectations);

3. the choiceshe considered to be the OrightOAofferst Order Normative
Expectations);

4. the choice that eplayers consided to be the OrightO one (Second Order
Normative Expectations)

In the OT, guessesbout tke behaviour and beliefs of partners and outsiders
wereelicited separately.

Only good guesses of the Empirical Expectatiwese rewardedon the basis

of aquadratic scoring rulDavis and Holt, 1993)

2.3 Experimental Hypotheses.

Hypothesis 1 (H1):According to pgchological game theory people®
preferences depend on their expectations (of different orders and nature).
Consequentlythe player® choices in thHexclusion Gameould be explained

in terms of their expectations abdhé behaviourof theother players

Moreover, if Bicchieri and Xiao (2007) are right, when normative and
empirical expectations are in contrast, the latter play a mggertantrole in
playersO decisianaking

Hypothesis 2 (H2)in treatments AT and QRgreement shouldelbreached by
all the groupsecausat is not binding but its failure is costly (failure would

prevent theplayersfrom entemg the second stage of the experiment).

Hypothesis 3 (H3):The possibility of agreeing with a distributive norm
enhances compliae by inducing a convergence of individual expectations. In

®> See appendix 1 for details on the belief elicitation procedure.
® We used théollowing scoring rule:

Q(P)=a—b2([k _pk)2

where | takes valuel if the event realized is evektand0 otherwise p is the probability
associated with evet The maximum score is, and the minimum score &2b. We chose
a=2 eb=1.

" See for example Geargdos et al. (1989); Rabi(i1993); Dufwenberg (2006)



other words, compliance can be explained in termshefemergence of
reciprocal expectations @bnformity due to the agreement (this hypothesis is
compatible with both Sacconi and GrimaldaOs dhe of conformist
preferences and BicchieriOs theory of social norms)

Hypothesis 3a (H3a):subjects will comply if i) they believe that other
members of their group will comply (First Order Empirical Expectations
compatible with the choice dictated Hye rule)and if ii) they believe that
other members of the group think that complying is the right thing to do
(Second Order Normative Expectations compatible with the choice dictated by
the rule)(this hypothesis is compatible wiBicchieriOs theory)

Hypothesis 3b (H3b)subjects will comply if i)they participge in the
agreement on the rul@) they believe that other members of their group will
comply (First Order Empirical Expectations compatible with the choice
dictated by the ruleandif iii) they believe that other members of the group
expect that they will comply (Second Order Empirical Expectations
compatible with the choice dictated by the ruMjith respect to point (i),
compliance should be less frequent in the OT treatment, where greups a
matched(this hypothesis is compatible wiacconi and GrimaldaOs theory of

conformist preferences).

3. Data analysis

In this section werovidean overview of our experimental data and results by
discussing two main points. First, we analyse #ation between beliefs and
behaviour in particular, weshall check whether beliefs influentiee subjectsO
decisionmakingprocess. Second, we test whether and how different scenarios

influence beliefs and, consequently, peopleOs decisions.
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3.1 Description

Overall, 216 undergraduate studetdek partin the experiment. 56 players
were recruited for the BT, 72 for the ABnd 88 for the OT. We have
observations of 4Z&ubjectsA in the BT, 54 in the ATand 66 in the OT.

In the BT,the majority ofplayersA chose to askor the highest amount of
tokens (20 73.8% againsihe 21.4% who chose 18 artlde 4.8% who chose
15. The situationis different in both the AT and the OT. In the AT, 37%,
16.7% and 46.3% chose respectively 20, 18 ang idd the OT the
percentages are 54.5%, 12.1% and 33.4%.

As regardsthe rulevoted for the 1515-15-15 rule seems tdhave beerthe
preferred optionn both the AT and the OTn particular, 17 groups out of 18
in the AT and 20 out of 22 in the OT chose the-@@ision rule. The 188
18-6 rulewaschosen byl group in the ATand by 1 group in the QDnly 1
group in the OT chose the -20-20-0 rule. 50% of players in the AT and
39.4% in the OT compliedvith rule selectedwhen playing theExclusion
Game

3.2 Results

Result 1The sibjectsO choices are in line with their expectations.

On checling for correlation between beliefs and decisions,find that most

of the playersO choices are in line with either empirical or normative
expectations (Tabl@).2 HoweverP as h Bicchieri and Xiao (2007 when
normative and empirical expectations are in contrast, the latter play a more
important role in the playersO decisianaking (Table 3) and they are
significantly correlated tthe subjectsO choices (Spearman pest0.03. This

is notto bethe case when we analyse normative expectations (Spearman test;
p>0.17)]

8 We consider only first order expectations since second order expectations are either equal or
highly correlated to the former. For a more detailed description, see Appendix 1.
® Test run only on observations where FONE and F@iHlifferent.

11



Result 2. When agreement is possible, it reached by all gralpsst all
groups agree on the 18-15-15 rule.

As we expected, when agreemenpossible it is reached by all groups. This
is a quite obvious result: agreement is not binding but failoneachng it is
costly. However, the interesting point is that the fair rulel5515-15 seems to
be a sort of focal point (see Tab{®. Whatthis mears can be explained by
looking at the results of the first voting attempt. Tableshows thatthe first
choice of75% of players in the AT and 70% of players in thei®the 1515
15-15 rule.On runninga binomial test (choosing the-15-15-15 rule against
choosing another ruleye find that these valueare significant p = 0.000 in
the AT andp = 0.04 in the OT). This may imply that mastibjectsknew
perfectlywell whatwasright. However, what happedto the remaining 25%
and 30%? Whydid most of themchanged their minds And why, when
playing theExclusion Gamedid 50% of subjects in the AT and 61% in the
OT decidenot to comply with the rul¢Table6)? A possible explanation is
that OunfairQ subjects ddier the norbinding OfairO rule in orderetod the
time-consuming voting procedure. However, thias not enough for players
who preferedthe OfairQ rule. ThHayew perfectlywell that the agreememtas
not binding (in fact, among players who eventually gdtw a rule different
from their firstchoice, 71%did not complywith it when playing thé&xclusion
Gamg and if theythoughtthat the other cplayerswere not complyng, they
probably defe@d as well. This would be in line both with the fact that
empirical expectatiomare moreimportantthan normative onesnd with the
higher probability of expecting the othéoschoose 20 (at least in the AT) as
soon as the number of voting rounds incrdgsee Appendix 2).

Result 3. Agreement induces convergence of empirical expectations.
In the BTat least 70% of the players askfor 20, while in the AT only 37%
of the participants asgkl for the maximum. This difference is significant

12



(Mann-Whitney*®, p = 0.0002). However, our experimental hypothesiadse
complicated and implgethat our partigtants engage ia two-step reasoning
process. Step 1: the agreemiefiuencesthe playersO empirical expectations.
Step 2: empirical expectatiodsfinethe subjectsO choices. This means that we
want to show that the difference between BT and AT is aetuesice of the
impact of the agreement on playersO beliefs and preferences.

In the AT, 17 groups out of 18 chose the-1515-15 rule and 1chose
the 1818-18-6 one.On analysng the subjects@xpectationswe find that in
the AT thereis a significant dcrease of subjects whhbink that the other
members of their groughave asked for 20 tokens (Table )7 A probit
regressiorb where the dependent varialiethe probability of expecting the
othersto choose20 b showsthat subjectsre more likely to expe selfish
behaviourby the ceplayers in the BT = 0.000). A bivariate recursive probit
confirms boththe influenceof beliefson the subjectsO decisions= 0.00) and
the convergence of empirical expectationsachoice in line with the fair rule
(p = 0.000)** More details on the econometric analyais givenin Appendix
2.

Result 4. Expectation of conformighigher in the partner protocol.

When we introduce a mixed protoasherebythe Exclusion Games played

in groups where one subjdstan GutsiderO (in the OT), a lower percentage of
players compl with the chosen rule (Tablé). Again, our experimental
hypothesigs that ourparticipants engage stwo-step reasoning process. Step

1: the introduction of an outsider influescahe playersOempirical
expectations. Step 2: empirical expectations deftresubjectsO choices. This
means that, once again, we want to show that the difference between AT and
OT is a consequence of the impact of the outsider on playersO beliefs. If we
analyse expeations, it turns out that in the AT players believeheir co-
playersO compliance more than in the OT (T8pleA probit regressiord

9 |ndependent observations are average choices of each group so as to take account of the fact
that choices within the same group in the AT are not independent.

M This result is perfectly in line with the result obtained by Sacconi arid £2005) using a
within-subject design.

13



where the dependent variakike the probability of expecting the othets
comply B shows that subjectsre more likey to expect compliance in the AT
(p = 0.046). A bivariate recursive probit confsroththe influenceof beliefs
on the subjectsO decisions £ 0.012) and the fact that in the OT subjexts
more likely to expectleviation by theco-players from the cleen rule. | =

0.051). More details on the econometric analgsesgivenn Appendix 2.

Result 5The existence of normative expectations in line with the shared norm
is not a necessary condition for compliance.

The previous analyses confirm the rolmess of Sacconi and GrimaldaOs
theory. According tohypothesis H3aFirst Order Empirical Expectations
(FOEE and Second Order Empirical ExpectationSQEE should be
compatible with the choice dictated by the rule. In our data, SOEE are in line
with FOEE (see result 1). Moreover, FOEE influertibe subjectsO decisi®

(see result 3 and result 4), and participation in the agreemeatdignificant
impact on the decision to comply (result.4This results gives support to
Sacconi and GrimaldaOs theorgaiformist preferences.

On the other hand, BicchieriOs theory seems to be less robust. According to
hypothesis H3bboth First Order Empirical ExpectationEQEE and Second
Order Normative ExpectationsSQONE in line with the ruleselectedare
necessaryo predict compliance. To check this point we isolate the subgroup
of subjects who complwith the ruleselectedand whose FOERre in line

with it. We obtain a subgroup of 14 subjects in the AT and 14 subjects in the
OT. Whenwe analyse the correlationtbeeen SONE and choice it twout

that theyare correlated neither in the AT (Spearman correlation coeffigeent;

= 0.23) nor among the insiders in the OT (Spearman correlation coeffigient;
= 0.5). Theyare only slightly correlated among thaitsiders n the OT
(Spearman correlation coefficiemt;= 0.07), but in this case weve only 6

observations.
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4. Conclusions

The aim of this papdras beenwofold. Firsty, it hasfocusel on the decision
making process that leads to the creation of a sociahn&econdly, ithas
analyse the mechanisms through which subjects conform their behaviour to
the norm.

We can summarize our resuds follows

1) ThesubjectsO choicase in line with their empirical expectatigrand
when normative and empirical expdatas are in contrast, the latter
play a morémportantrole inthe playersO decisiofid1).

2) Agreements reachedn all groups(H2).

3) Even a nonbinding agreement induseconvergnce of empirical
expectationsand, consequently, of choice$i3). Moreover, this
finding confirms the robustness of the results obtaibgdraillo and
Sacconi (208). In particular, it is perfectly in line withthe
Oconditional complianceRypothesis according to whichsubjects
comply with a norm if they believe that other mensbef ther group
will comply and if they believe that othenembers of their group
expectthatthey will comply(H3b).

4) The results of theOutsider Treatmentseens to suggestthat
participaton in the agreemerns a necessary condition for compliance.
Whengroupsare rematche and one of the players A (the outsidisr)
assignedo a new group, the memlis=of her new group (thensider$
do not expect compliance frorher, and consequently thego not
comply (H3b). The outsiderseens to acknowledgethis, and on
expecting norcompliance by the insidershedoes notomply.

5) Our last result (a generally non significant correlation betw&erond
Order Normative Expectationand choice of conformity) does not
confirm the hypothesisthat both first order empirit@xpectations and
second order normative expectations are necessary conditions for

compliancgH3a).

15
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Table 1. Experimental Design

Treatment

Voting
Procedure

Matching

Sessions

Subjects

BT

NO

Partner Protoco

2 inTrento (T)
1 in Milan (M)

36 (T) + 20 (M)
9 groups (T) + 5 groups
(M)
(27 (T) + 15 (M) players
A)

AT

YES

Partner Protoco

2 in Trento (T)
2 in Milan (M)

36 (T) + 36 (M)
9 groups (T) + 9 groups
(M)
(27 (T) + 27 (M) players
A)

oT

YES

Mixed BPartner
and Sranger
Protocol

2 in Trento (T)
3 in Milan (M)

32 (T) + 56 (M)
8 groups (T) + 14 groups
(M)
(24 (T) + 42 (M) players
A)
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Table 2. Beliefs and choices

It is possible to explain subjectsO behaviour throughE

FOEE FONE OTHER
NS 27) o2t 7% 11%
v N = 19 b 0% 7%
. (|\/|i - ggz;o 11% 7%
V(N = 27 b 7% 11%
. (|\(|)I o) gégjo 21% 8%
v (N = 42) b 10% 7%

FOEE-= First Order Empirical Expectation.
FONE= First Order Normative Expectations.
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Table 3. Normative and empirical expectations

WhenFOEE and FONE are different it is possible to explain subjectsO beha

throughE
FOEE FONE OTHER

. (|\I|31 14 72% 14% 14%

- 0 0, 0,
M (N < 8) 100% 0% 0%
. (I\‘I\T n 64% 27% 9%

- 0, 0, 0,
M (N 9] 78% 22% 0%
. (|\(|)T 14 57% 14% 20%

- 0, 0, 0
v (N = 21) 71% 19% 10%

FOEE-= First Order Empirical Expectation.
FONE= First Order Normative Expectations.

Table 4. Groups’ Voted Rule by University x Treatment.
Rule

15D15D15D15 18D18D18bH6 20D20D20D0

AT 88.9% 8/9 11.1% 1/9 0.0% 0/9
Trento

OT 87.5% 7/8 12.5% 1/8 0.0% 0/8
Milano

AT 100.0% 9/9 0.0% 0/9 0.0% 0/9

OT 92.9% 13/14 0.0% 0/14 7.1% 1/14
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Table S. First voted rule by Treatment.

AT oT

75% 70%

15151515 54/72 62/88

1818186 25% 30%

or 18/72 26/88
20-20-20-0

Table 6. Compliance by University x Treatment.

12/27
0,
AT 44.4% 10 rule 15 2 rule 18
oT 29.2% 7124
Trento oT 6/16
: 37.5%
(Insiders) 5rule 15 1 rule 18
oT 0 1/8
(Outsiders) 12.5% 1rule 15
15/27
0,
AT °5.5% 15 rule 15
oT 45.2% 19/42
Milano oT 0 11/28
(nsiders) ~ SO:3% 9 rule 15 2 rule 20
oT 0 8/14
(Qutsiders) S7.1% 7 rule 15- 1 rule 20
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Table 7. Distribution of FOEE by University x Treatment

15- 18 20
BT 15.0% 85.0%
. (N = 27)
rento AT
0 0,
(a2 200% 80.0%
BT ) )
Milano (N 15  52:0% 48.0%
AT ) )
(N~ 27y 690% 31.0%

Table 8. Expectation of Compliance by University x Treatment.

Trento AT 40.7% 11/27

oT 20.8% 5124

) AT 51.8% 14/27
Milano

oT 30.9%  13/42




Appendix 1- The beliefs elicitation procedure

Data onsubjecsOexpectationsverecollectedby means of questionnaire.
We usedtwo different questionnaires, one for the Baseline and the Agreement
treatments and one for the Outsider treatment.

BASELINE TREATMENT AND AGREEMENT TREATMENT

Let us identify the three active members of the group (players A) as Ax, Ay
and Az. The questions were exactly the same for the three players. By way of
example we take the point of view of player Ax.

1. First Order Empirical Expectations (FOEE)

OYou are participant Ax. According to you, what is the probability (expressed
in percentage terms) that Ayas made the following choices

CHOICE PROBABILITY
S/hehasasked for 15 tokens [ ]
S/hehasasked for 18 tokens [ ]

S/hehasasked for 20 tokens [ ]

Remember that the three percentages madtupto 100%0
(We asked the subiject if this probability would hold for playera&awell If

not, s/he could enter different values for Az. Thus, each subject answered t
guestions on FOEE.)

2. Second Order Empirical Expectations (SOEE)

OYou are participant A¥Ve nowask you to assign a probability (expressed in
percentage terms) to each of these hypotheses regarding the probabilities
assigned to your choice IparticipantAy

HYPOTHESIS PROB.
According to Ay, mymost probable choice has been to ask for 15 tokéns]
According to Ay, mymost probable choice has been to ask for 18 tokéns]

According to Ay, mymost probable choice hasdreto ask for 20 tokens[ ]
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According to Ay, all my three choices are almost equiprobable [ 1]
According to Ay, only two of my threehoices are almost equiprobabld |
Remember that the five percentages raddtupto 100%0

(We asked the subject if this probability would hold for playeraszwell If

not, s’/hecould enter different values for Az. In this ways each subject were
askedtwo questios on FOEE.)

3 First Order Normative Expectations (FONE)

OThink of a generic pacipant A.Whatis the rightnumberof tokensthat
s/heshould ask for?

| think the right number of tokens1$ [ ]
| think the right number of tokens is 18 [ ]

| think the right number of tokens is 20[ ] O

3 Second Order Normative Expectations (SONE)

OThink of a generic participant ¥What do you think iker/hisopinionabout
the rightnumberof tokens that a generic participafitshould ask for?

| think s/he believethatthe right number of tokens i. [ ]
| think s/he believethatthe right number of tokens is 18 [ ]

| think s/he believethatthe right numbeof tokensis20 [ ]O
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OUTSIDER TREATMENT

In this treatment wénaveto distinguish between the members of tireup
who have voted for the rule andare still in their original group and the
Outsider (the subject whcome from a different group)We use @xO and
YO todenotethe members whbave not changed group andQO todenote
the outsider.

1. First Order Empirical Expectations (FOEE)

Questions for the Ax and Ay members

OYou are participant Ax (Ay). According to you, what is the probability
(expressed ipercentage terms) that Ay (Axds made the following choices

(same options as in the other twedtments)

OYou are participant Ax (Ay). According to you, what is the probability
(expressed ipercentage terms) that AO (the participant coming from another
group) has made the following choices

(same options as in the other two treatments)

Questionfor the AOmembers

OYou are participant AO. According to you, what is the probability (expressed
in percentage terms) that Ay (Ax) has made the following choices

(same options as in the other two treatments)

2. Second Order Empirical Expectations (SOEE)

Questions for the Ax and Ay members

OYou are participant Ax (Ay)Ve nowask you to assign a probability
(expressed in percentage terms) to each of these hypotheses regarding the
probabilities assigned to your choice pgrticipantAy(Ax).

(same ptions as in the other two treatments)
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OYou are participant Ax (Ay)Ve nowask you to assign a probability
(expressed in percentage terms) to each of these hypotheses regarding the
probabilities assigned to your choice Iparticipant AO (the participant
coming from another group):

(same options as in the other two treatments)

Question for the AO members

OYou are participant AQVe nowask you to assign a probability (expressed
in percentage terms) to each of these hypotheses regarding the prolsbilitie
assigned to your choice IparticipantAx (Ay):

(same options as in the other two treatments)

3 First Order Normative Expectations (FONE)

Questions for the A¥Ay and AO members

OThink of a generic participant A who i#l$n her/his original growp. What
is the rightnumberof tokens thas/he should ask for{FONE1)

(same options as in the other two treatments)

OThink of a generic participant A who is in a group which is not her/his
original one.Whatis theright amount of tokens thahe/heshould ask for?
(FONE2)

(same options as in the other two treatments)

4 Second Order Normative Expectations (SONE)

Questions for the AO members

OThink of a genericarticipant A who is still in her/his original group . What
do you think iserhis opinion with regard to the right number of tokens that a
participant A who is still in her/his original group should ask 1D

(SONE1)

(same options as in the other two treatments)
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OThink of a generiparticipantA who is still in her/his original @up . What
do you think isher/ his opinion with regard to the right number of tokens that
a participant A who isnotin her/his original group should ask f8O

(SONE2)
(same options as in the other two treatments)

Questions for the Ax and Ay members

Think ofa participant A who is still in her/his original group . What do you
think isherhis opinion with regard to the right number of tokens that a
participantA who is still in her/his original group should ask for

(SONE3)

(same options as i& other two treatments)

Think of a participant A who is still in her/his original group . What do you
think isherhis opinion with regard to the right number of tokens that a
participant A who isnotin her/his original group should ask f@r

(SONE4)
(same options as in the other two treatments)

OThink of aparticipant A who isnotin her/his original group . What do you
think isherhis opinion of the othergsticipant A with regard to the right
number of tokens that agicipant A who isstill in her/his original group
should ask foPO

(SONES5)

(same options as in the other two treatments)

Think ofa participant A who isnotin her/his original group . What do you
think isherhis opinion of the othergsticipant A with regard to the right
number of tokens that aapticipant A who isnotin her/his original group
should ask foP

(SONE®6)
(same options as in the other two treatments)

Subjects were paid only for the accuracy of their guesse®kEE and SOEE
guestions according ti@uadratt Scoring Rule (Davis and Holt, 1993).

When weexamire the relation between subjectsO choices and beliefs, we
consider only first order expectations (both empirical and normative).is his
due to a preliminary analysis on beliéfge first analyse~irst Order Empirical
Expectations KOEE) and Second Order Empirical ExpectatiorSQEB. In
particular, we want to check whether wkabjectghink the othes havedone

is in line with what theythink the others expect s/hecdone.We find that
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thereis no dfference between FOEE and SOEE in all the treatmerts0(06,
Fisherexact test in the BTp > 0.45, Wilcoxon test in the ATp > 0.15,
Wilcoxon test in the OTY?

We then check whether thigs alsothe casewhen considering normative
expectations. In # BT, it turrs out thatFirst Order Normative Expectations
(FONE) and Second Order Normative ExpectatiofSONE are not
significantly different (p = 0.000, Fisheexact test). In the AT, FONBre
slightly lower than SONEp(= 0.09,Wilcoxon test), but higly correlated ff =
0.0002, Spearman correlation test). In the OT the anailgsrathermore
complicatedbecausewe hae two different kinds of active player® the
outsiders and the insiders. Consequently, normative beliefs concern both a
generic insideand a generic outsider rather than a generic play2a#\in the

BT and in the AT. This increase the number of normative expectations
(FONE1, FONE2, SONE1, SONE2, SONE3, SONE4, SONE5 and SONES®6)
and the number of possible comparisons. With respect toutseders, we
compare FONE1 with SONE1 and FONE2 with SON&2. find that FONE1

and SONElare not significantly differentp = 0.34, Wilcoxon test), while
FONE2 are slightly lower than SONEZ (= 0.05, Wilcoxon test). However,
when we compark SONE2 with choices, it turs out that theyare not
significantly correlated = 0.41, Spearman correlation test). Concerning the
insiders, we compadeFONE1 with SONE2 and SONES5, as well as FONE2
with SONE4 and with SONEG6. In all casege find that theyare not
significantly different p > 0.31, Wilcoxon test). Finally, we check whether
playersthink that a normative choiacgoesnot depend on the role (outsider vs
insider). We compare FONE1 with FONE2 and found out that #heynot
significantly differentfor both theoutsiders [ = 0.34, Wilcoxon test) and the
insiders p = 0.19, Wilcoxon test).

To sum up, we find that second order expectations are generally in line with
first order expectations. Thimakes itto study the relation between choices
and beliefs by takig only first order expectations into account.

12\We would stress that when the teats run, the independence of observatingaken into
account. In particular, in the BT each playerOs obsenationlependent from all the other
playersO observations. the AT, independent observatiorse the groupOs average
observations. In the OT, the insidersO independent obsenaxticagain the groupOs average
observations, while the outsidersO independent observatetise average observations of
the interchaged outsiders.
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Appendix 2 — The Econometric Analysis"

FOEE 20, = AT,o + Age,3, + TENTB, + FIRST* AT,0, + ¢,
(R1)

(R1) is a probit regressiothat we implement to explore what variables
influencethe subjectsO probability of expectihgtthe othes hase chosen 20.
The dependent variabie the dichotomous variable FOEE , 2¢hich is equal

to 1 if a subject expesthe otherdo have chosen 20. The control varialdes
both related to the nature of the experiment (AT, FIRST*AT, TENT) and
demographidAGE). We exclude the variable GENDER since it $usnt that

in the first two treatments GENDER and AGEe significantly correlated
(Pearson coefficienfp < 0.01) B the womenare significantly older tharhe
men (ttestp = 0.002). ATisadummy equato 1 if the ATis played. TENTis
the number ofvoting roundsfor the group beforat reacles a unanimous
decision on the rule to be usBdvariable equal to 0 when the B3 played.
FIRST*AT is an interaction term equal to O either when thei8played o
when the player in the Afiave participated in other experiments in the past.

Probit Model — R1

Variables FOEE 20 Marginal Effects

AT -2.1%** -0.58
(0.478)

FIRST*AT -1.29%** -0.47
(0.453)

AGE -0.10 -0.03
(0.073)

TENT 0.39** 0.13
(0.169)

Constant 3.77***
(1.643)

N 96

Log Likelihood -39891664

LR chi2(4) 42.43

Prob > chi2 0.000

***significance 1%

** significance 5%

13 Multicollinearity ®a usual problem of probit regressidis detected using VIF tests.
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(R1) showthatsubjectsare more likely to expect selfish behaviday the co
players in the BT. Moreover, it emesghat in the AT, the higher the number
of voting roundsbeforethe group reads a unanimous decision on the rule to
be usedthe higher the probabilitgf the subjects expeang selfish behaviour
by the ceplayers.Finally, in the AT, a player whbas never participated in
other experiments in the pastsha higher probability of askinépr a sum
different from 20.

FOEE 20, = AT,a + FIRST* AT,B, + TENTB, + AGE,B; + ¢,
CHOICE 20, = FOEE 20,6, + FIRST* AT,3, + AGE, 35 + ¢,
(R2)

(R2)is a bivariate recursive probit regressiowhereCHOICE_20is equal to
1 if subjecti choose 20 tokenslt makesit possibleto check: 1) the relation
among agreement, beliefs and choices; 2) whether iharey latent variable
thatmightinfluence beliefs and choisat the same time.

Bivariate Recursive Probit Model — R2

Variables FOEE 20 CHOICE_20
AT -2.87***
(0.57)
FIRST*AT -1.4%** -0.04
(0.422) (0.433)
AGE -0.15* 0.11
(0.085) (0.095)
TENT 0.40**
(0.168)
FOEE_20 2.42%**
(0.712)
Constant 8.16*** -4.38*
(2.3) (2.365)
N 96
Log Likelihood -73.623096
Rho 0.287
Prob > chi2 0.47

***significance 1% ** significance 5% * significance 10%

4 A variation of the analysis run by Di Novi (2007).
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(R2) shows that the agreement influerecempirical expectations and that
empirical expectations infencethe subjectsO decisions. Moreoveecause
rho is not significantly different from 0, we castatethat thereis no latent
variable influening beliefs and choice at the same time.

EQFOEE = OT.w + TENT¢, + FIRST§, +v,
(R3)

(R3) is a probit regressiorthat we implementto explore what variables
influencethe subjectsO probability of expectigtthe others hae chosen the
voted rule. The dependent variabkethe dichotomous variable EQFOEE
whichis equal to 1 if a subject expect the otherbave chosen thvoted rule.
The control variablesre all related to the nature of the experiment (FIRST
and TENT). We exclude all demographic variables because then®
significant difference due to gender (chi2= 0.97) and the variables AGE
andFIRST are significantly correlated (Pearson coefficigng 0.05).

Probit Model - R3

Variables EQFOEE  Marginal Effects

oT -0.48** -0.18
(0.242)

FIRST 0.32 0.118
(0.247)

TENT -0.09 -0.03
(0.069)

Constant 0.01
(0.253)

N 120

Log Likelihood -74.073703

LR chi2(3) 8.44

Prob > chi2 0.0539

** significance 5%

(R3) shows that subjectsare more likely to expect compliandsy the co
players in the AT.
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EQFOEE = OT.w + TENT,¢, + FIRST ¢, + v,
EQCHOICE = EQFOEES, + AGE ¢, +v,,
(R4)
As in the corparison between the BT and the AT, we compare the AT and the
OT by running a bivariate recursive probit (R4) where EQCHQOE3Xfual to
1 if thechoice corresporgto the voted rule.

Bivariate Recursive Probit Model — R4

Variables EQFOEE EQCHOICE
oT -0.47**
(0.243)
FIRST 0.40
(0.27)
AGE 0.05
(0.057)
TENT -0.07
(0.092)
EQFOEE 2.39%**
(0.945)
Constant -0.09 -2.065
(0.342) (1.284)
N 120
Log Likelihood -133.37077
Rho -0.51
Prob > chi2 0.5®

***significance 1%

** significance 5%

(R4) shows that introduction of the mixed protocol influescempirical

expectations and that empirical expectations influgntee subjectsO
decisionsMoreover,becausehois not significantly different fron®, we can
statethat therdas no latent variable influemeg beliefs and choieat the same
time.
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