The Role of Role Uncertainty in Modified Dictator Games'

Nagore Iriberri Pedro ReyiBie
Universitat Pompeu Fabra Universitatbonoma de Barcelona

First Draft: May 12, 2008
This Version: April 29, 2010

Abstract

We compare behavior in modified dictator games \aitld without role uncertainty. Subjects
choose between a selfish action, a costly surptaatiog action (altruistic behavior) and a
costly surplus destroying action (spiteful behayi@vhile costly surplus creating actions are the
most frequent under role uncertainty (64%), seléstions become the most frequent without
role uncertainty (69%). Also, the frequency of suspdestroying choices is negligible with role
uncertainty (1%) but not so without it (11%). A sd#fication of subjects into four different
types of interdependent preferences (Selfish, S¥¢edfare maximizing, Inequity Averse and
Competitive) shows that the use of role uncertamigrestimates the prevalence of Social
Welfare maximizing preferences in the subject papah (from 74% with role uncertainty to
21% without it) and underestimates Selfish and uitggAverse preferences. An additional
treatment, in which subjects undertake an undedsigntest before participating in the
experiment with role uncertainty, shows that thatwuaajority of subjects (93%) correctly
understand the payoff mechanism with role uncestainut yet surplus creating actions were
most frequent. Our results warn against the us®lefuncertainty in experiments that aim to
measure the prevalence of interdependent prefesence
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1. Introduction

Role uncertainty is a commonly used experimentalcgdure. It consists of
collecting from the same subject responses to taskgyned to different roles, and
letting a random mechanism determine which role®oas will be implemented and
used for payment. Two main advantages can be pigbklil. First, it increases the
information obtained from a given sample size dijects. Second, it may facilitate the
understanding of the payoff structure, and thuategic thinking in games, since
subjects are asked to play under different rolé jlstification behind its widespread
use is that according to the standard game-theoretiv subjects’ behaviour should not
be affected.

Engelmann and Strobel (2004) understand role wmogytas a reduced form of the
strategy method (Selten, 1967) for normal form gam€&he strategy method is
commonly used in sequential games to elicit respmidhoices to all possible decision
nodes. Roth (1995) argued that this method trams&f@ sequential game into a normal
form game and suggested future experiments tordeterwhen/if the strategy method
may produce differences in observed behaviour.B3ardts and Charness (2009) for a
comprehensive review on the comparison of behawidwen the strategy and the direct
methods are used.

In simple distribution experiments designeddentify and quantify interdependent
preferences, such as the Dictator Game, role wingrtis one available methodological
option! A distribution experiment requires at least twkesoa “Dictator” (“Decider” in
our experiment), who decides an allocation of pisyadnd a “Receiver” who has no
active role and simply gets paid according to thecation proposed by the Decider.
There are three ways in which these experimentsisually implemented. First, with
role certainty, subjects are assigned specific gslaples before decisions are made.
Notice that no behaviour is elicited from half bétsubjects despite being paid, which
IS seen in occasions as a waste of resources. §agsing role reversal, subjects play in
both roles, once as a Dictator and once as a Receind decisions in both roles are
implemented and used for paymérithis method could lead to endowment effects

stemming from expectations of what other subjectsy rhave chosen. Third, role

! “Social preferences” and “other-regarding prefeesi have been used to refer to distributional
preferences as well as reciprocity concerns. Simge setting is non-strategic we focus on purely
distributional preferences and thus use the termtefdependent preferences” to refer to purely
distributional concerns. See also Fisman et al0O720or a discussion on the difference between
preferences for giving and social preferences.

¢ See for example Charness and Rabin (2002), AndeemhMiller (2002), Andreoni et al. (2003), Burks
(2003) and Fisman et al. (2007).



uncertainty, described above, offers a cost sawiathod without any endowment effect
problem?

This paper aims to compare individual behaviousimple modified dictator games
with and without role uncertainty. We use modifiddtator games where Deciders
choose among three available actions, a selfisforach surplus creating action
(altruistic behaviour) and a surplus destroyingaac{spiteful behaviour). Altruistic and
spiteful behaviour comes at a cost for the Deciddur initial sessions used role
uncertainty to increase information acquisition.wewer, the strong prevalence of
costly altruistic behavior drew our attention. Thésl us to question the use of role
uncertainty and motivated this study, which aimsdmcument the comparison of
making distributional choices with role uncertai(BU) and with role certainty (RC).

The distribution of choices changes dramaticallypetwling on whether role
uncertainty is used or not. While the surplus @éngaaction, consistent with altruistic
behaviour, is the most frequently chosen actiothan treatment with role uncertainty
(64%), the selfish action becomes the most fredy@hiosen without role uncertainty
(69%). Also, the frequency of surplus destroyingicks, consistent with spiteful
behaviour, is negligible with role uncertainty (1Bt not so with role certainty (8%).

We carry out a within subject analysis to classsfybjects into four different
interdependent preferences-types: Selfish, Socelfalé Maximizing, Inequity Averse
and Competitive preferencésVe show that the use of role uncertainty cleaffgcis
the preferences-type distribution in-line with thestribution of actions mentioned
above. The majority of subjects (74%) are estimabelde Social Welfare maximizers
with role uncertainty, but without it, the majority subjects are estimated to be Selfish
(44%), while Social Welfare maximizers’ frequencgcteases to 21%. Also, the
proportion of Inequity Averse individuals is smalith role uncertainty (5%) but it

increases to 25% without it.

% See, for example, Charness and Grosskopf (20aheinStudy 2 and Engelmann and Strobel (2004).

4 Charness and Rabin (2002) propose a utility foncthat includes all these types of interdependent
preferences. We refer to the model presented oa 823 in their paper, where paramedds set to be
equal to zero (no reciprocity issues consideredus] there are only two relevant parameters in the
model,p ando, the weights for others’ payoffs when ahead artdrgerespectively. Selfish preferences
assume botp ando are equal to zero. Social Welfare maximizing mesfiees assume these two weights
are strictly positive. It should be noted that &acial Welfare maximizer type is not based on tloeem
general Social Welfare maximizer model depictedhi@ir Appendix, in which there exists a trade-off
between the total surplus and the payoff of thaviddal who is worst-off. Charness and Grosskopf
(2001) find that this more complicated Social Wedfanaximizer represents individuals’ preferences
better. Inequity Averse preferences assymis strictly positive whileo is strictly negative and finally
Competitive preferences assume hptndo are strictly negative.



The use of role uncertainty may add an element afptication in the
understanding of experimental instructions affertgubjects’ choices. In particular,
subjects may not fully understand the fact thaty aattions taken in the randomly
determined role will matter, confusing role uncetya with making choicesinder the
veil of ignorance Note that role uncertainty in the modified diotagjames is definitely
different from making choicesnder the veil of ignoranc&.his normative concept was
introduced by Harsanyi (1953) and Rawls (1971) éscdbe distributional choices
before a decider knows the realization of a “stdteature” referring to its position in a
welfare distribution goor or rich). The difference is that while under the veil of
ignorance the uncertainty is about the positiorainvelfare distribution, under role
uncertainty the uncertainty is about the capacitydeciding. Under the veil of
ignorance, once the position in a welfare distitiuis known, the distribution chosen
by a subject is always implemented. However, unoleruncertainty, once the roles are
randomly assigned, a subject finds out whethercheice will be implemented or not.
However, subjects may not anticipate that in theedaeir randomly assigned role is
that of the Receivetheir own allocation for the Receiver is not implemenbedisome
other player’sallocation is used to determine Receiver's paysidnt fact, in the role
uncertainty treatment a common answer to an ex-prperiment questionnaire in
which subjects were asked to justify their choicead as follows: “Just in case |
happened to be the Receiver, | chose the actioméve the highest total surplus”.

This raised the question of whether the subjectl funderstood the payoff
mechanism under the use of role uncertainty. Weefbee replicated our experiment
with role uncertainty including an understandingttaght after the instructions and
before they proceeded to take their actions. Weé refér to this treatment as RU+T.
The vast majority of subjects, 93.4% (56 out ofsbbjects), passed the understanding
test successfully. Moreover, the pattern in behavis similar to the behaviour under
the role uncertainty treatment without the undeditag test. The surplus creating
action is the most frequent (56%), followed by isélfaction (40%), while the surplus
destroying action is negligible (4%). With regaodthe interdependent preferences type

classification, we find a similar distribution tbat of role uncertainty without the

® Bolton and Ockenfels (2006) conducted an experirimewhich subjects vote for distributions undee th
veil of ignorance, i.e., not knowing their positionthe welfare distribution. Results are usedeply to
Engelman and Strobel (2004) critique that efficiemoncerns may be more prevalent than inequality
concerns, as modeled by Bolton and Ockenfels (20006¢y find that choosing under the veil of
ignorance and choosing when they know their redgpigsition beforehand makes a difference.

® A translation of subjects’ answers to questior@ 3 in the questionnaire (see Appendix) is abkla
upon request.



understanding test. The majority of subjects, 64%hem, are identified as behaving
consistent with social welfare maximizing preferesicfollowed by selfish (20%),
inequity averse (14%) and competitive preferen2és)(

This paper contributes to the methodologyxpegiments by showing that the use of
role uncertainty, compared to role certainty, cagniicantly change the observed
prevalence of altruistic, selfish and spiteful bebar in simple modified dictator
games. Dictator game experiments have been reguarkied out using either role
certainty or role reversal procedures. However,mthe simple structure of the dictator
game is modified in order to study more complexeatpof interdependent preferences,
namely in “distributional” or “modified dictator’ames, role uncertainty has been used.
We are aware of two previous experimental studieghvhave used role uncertainty in
modified dictator games, Charness and Grossko@l(@nd Engelmann and Strobel
(2004), to study issues related to the existenak qurantification of interdependent
preferences. Our study suggests that Charness msgkepf's (2001) and Engelmann
and Strobel’s (2004) results with respect to thevalence of different interdependent
preferences may be partly driven by the use of nafeertainty, although its
implications are limited to a very low number otdgon tables these authors use (1 out
of 3 in Charness and Grosskopf, 2001, and 2 outlofn Engelmann and Strobel,
2004). Nevertheless our results should be intezdras a cautionary tale for the use of
role uncertainty in experiments which elicit intepgndent preferences.

The paper is organized as follows. The second iosectescribes the
experimental design and procedures. The third@ecgports the results and discusses
the implications for Charness and Grosskopf's (20&81d Engelmann and Strobel’s
(2004) results. Finally, in the last section, wex@ade. We also include an appendix,

section 6, which contains the instructions usedHerexperiments.

2. Experimental Design and Procedures

Ten experimental sessions were conducted i@ Ltaboratori d’Economia
Experimental (LEEX) at Universitat Pompeu Fabrangsthe Z-Tree experimental
software (Fischbacher, 2007) in November 2007, uratyr 2008 and April 2010.
Instructions were handed out in Spanish. A total26D subjects, who had not
participated in similar experiments in the past amdo did not know what the
experiment was about, were recruited using the @R&f€ruiting system (Greiner,
2004). In November 2007, we performed 4 sessioith, 20 subjects each, using role

uncertainty (RU). In February 2008, we performeske8sions of 40 subjects each with



role certainty (RC). In April 2010, we performeds8ssions, with 20 subjects each,
using role uncertainty and an understating tesbreesubjects made their choices
(RU+T). Subjects in all experimental sessions vwatr@sen from the same subject pool,
according to the same selection criteria and gweeary that no subject participated in
experiments with and without role uncertainty. &e&gure 1 for a summary of different
treatments. Apart from whether role uncertainty wssd or not, and whether there was
an understanding test, procedures and design inredtments were the same, as
explained below.

Figure 1. Summary of Treatments

Date Number of Sessions Method Total Number of Decisions
(Subject Number) for Each Decision Table
November 2007 4 (80 Subjects) Role Uncertainty (RU) 80
February 2008 3 (120 Subjects) Role Certainty (RC) 60
April 2010 3 (60 Subjects) Role Uncertainty with 56 passed the
Understanding Test (RU+T) understanding test

There are two player roles, “Decider’ and ¢Biger”. Deciders make choices in
sixteen different decision tables which affect b&teciders’ and Receivers’ payoffs.
“Receivers” do not take any decision that can affeither the Receivers’ or the
Deciders’ payoffs. In the RU and RU+T sessions, skibjects performed the task
without knowing until the end of the experiment wiex their role would be that of the
Decider or the Receiver, which was randomly assigbe the computer. The exact

sentences explaining the random assignment mechavese as follows:

“The computer will also randomly choose whether goel the “Decider” or the “Receiver”. That
is, the computer will randomly choose if the optigsu have chosen in that particular table is
implemented, so that you will be the “Decider” on, the other hand, if the option chosen by the
participant from your group with whom you are ramtp matched in that particular table is
implemented.

Please notice that chance uniquely determines wheylour role will be “Decider” or
“Receiver”, once all participants have made thbmices. Thus, the option you choose will only
be taken into account if chance finally determitiest for a particular table it is your option the
one being implemented. In case in the chosen tgble choice is not the one being
implemented, your choice is simply not taken inteaunt and no participant is informed of it.
Therefore, in case your choice is not being impleméad, your choice can affect in no way

your payment or the payments of any other participat”.



RU also included two examples that explained thgoffamechanism under role
uncertainty; one example covered the case whesulhjects happened to be the decider
and one when the subject ended up being the recésee Instructions in the
Appendix). RU+T, in addition to the two examplescluded an understanding test
where subjects had to fill in gaps that if corrgecthnswered guaranteed the
understanding of the payoff mechanism under roleettainty. 56 out of 60 subjects
successfully passed the test, showing that the wesgbrity of subjects, 93.4%,
understood the instructions with role uncertainBmilarly, RC also included an
example explaining the payoff mechanism (see Instms in the Appendix).

In the RC sessions, 40 subjects were recruitedadiied arrival they extracted a
piece of paper from a bag which randomly determwédther they would stay in the
laboratory and play as Deciders, or they would@a different classroom and play as
Receivers. In the RU and RU+T sessions all subjeetiee in the same room. It is
unlikely that differences in our results are dueptoysical separation since we used
cubicles in all sessions, making visual contact @greubjects almost impossible.

Experimental sessions in the RU and RC nreats lasted one and a half hours
because the experiment contained three differeskstaExperimental sessions in the
RU+T treatment lasted half an hour, since subjentg performed one task. The focus
of this paper is on the first task, which all sutge performed in their respective
experiments. The first part is totally independehthe rest of the tasks since subjects
did not find out about the task in each part uthidt part was reached. The other two
tasks in the RU and RC treatments consisted intieticbeliefs about how other
subjects chose in these same tables and repehenfirdt task once subjects learned
how others have chosen in the first task. More rmédion about the other tasks,
together with complete instructions, can be founttiberri and Rey-Biel (2008a).

Throughout the experiment we ensured anotyymnd effective separation of
subjects. All subjects in the RU and RU+T sessiand only Deciders in the RC
sessions made choices which determined the pafmfisoth Deciders and Receivers,
although both Deciders and Receivers were equallgre of the task and decision
tables of the Deciders. Receivers in the RC sesdithed in a voluntary questionnaire

that had no influence on their payoffs.



All subjects were shown sequentially thensasixteen tables with three options

describing the allocation of experimental unitswesn two subjects, as illustrated in

Figure 2.
Figure 2. lllustrative Decision Table
Selfish Action Surplus Creating Action Surplus Deging Action
Decider X x-1 x-1
Receiver Y y+s y-S

One of the options contained the highest numbexpérimental units for the Decider.
We will refer to this option as theelfishaction. Another option was designed such that
the Decider would lose one experimental unit ineortb increasethe Receiver's
allocation ins>1 units éurplus creatingaction). The third option was designed such
that the Decider would lose one experimental unit tiow in order todecreasethe
Receiver’s allocation irs>1 units gurplus destroyingaction). Different options were
presented using neutral labels (“Option 17, “Opti@h and “Option 3”) and we
randomly varied the order among the selfish, sgrgeating and surplus destroying
actions from table to table, as shown in Figurel'lBe sixteen tables differed in the
number of created/destroyed ungsand on whether the Decider was ahead (better-off
than) or behind (worse-off than) the Receivery(or x<y). These variations allowed us
the identification of different interdependent @mr@hnces-types.

Figure 3. Sixteen Distribution Tables

Table 1 | Option 1 Option 2 Option 3 Table2 | Option1 | Option2| Option 3
(s=7) (s=5)

Decider 7 7 8 Decider 16 17 16

Receiver 10 24 17 Receiver 3 8 13

Table 3 | Option 1 Option 2 Option 3 Table 4 | Option1 | Option2| Option 3
(s=2) (s=7)

Decider 20 19 19 Decider 10 10 11

Receiver 5 7 3 Receiver 21 7 14

Table5 | Option 1 Option 2 Option 3 Table 6 | Option1 | Option2| Option 3
(s=4) (s=3)

Decider 17 16 16 Decider 8 7 7

Receiver 8 12 4 Receiver 17 14 20

Table 7 | Option 1 Option 2 Option 3 Table 8 | Option1 | Option2| Option 3
(s=3) (s=5)

Decider 17 16 16 Decider 8 7 7

Receiver 8 11 5 Receiver 17 12 22

Table9 | Option 1 Option 2 Option 3 Table 10 | Option1 | Option 2| Option 3
(s=6) (s=4)

Decider 13 14 13 Decider 4 5 4

Receiver 5 11 17 Receiver 24 20 16




Table 11 | Option 1 Option 2 Option 3 Table 12 | Option 1 | Option 2| Option 3
(s=7) (s=4)

Decider 16 16 17 Decider 20 19 19

Receiver 1 15 8 Receiver 5 1 9

Table 13 | Option 1 Option 2 Option 3 Table 14 | Option1 | Option 2| Option 3
(s=2) (s=6)

Decider 4 4 5 Decider 7 7 8

Receiver 22 18 20 Receiver 23 11 17

Table 15 | Option 1 Option 2 Option 3 Table 16 | Option 1 | Option 2| Option 3
(s=3) (s=5)

Decider 13 13 14 Decider 10 10 11

Receiver 8 14 11 Receiver 19 9 14

At the end of the experiment one decisiongafshs randomly chosen to determine
payments.” All subjects received a 3 Euro participation fée.the RU and RU+T
sessions, subjects received the experimental wlitxated to “Decider” in the
randomly chosen table, in case they turned outetdbciders and the experimental
units allocated to “Receiver” by their randomly ctegd “Decider” in case they turned
out to be Receivers. In the RC sessions Decidesived the experimental units they
allocated to “Decider” in the randomly chosen tabled their randomly matched

Receiver got the units allocated to “Receiver”.

3. Results

Table 1 reports the number of times each efatailable actions, selfish, surplus
creating and surplus destroying actions, were a¢hasethe RU, RU+T and RC
treatments, separately for whether the Decider rigimally ahead or behind the
Receiver in terms of payoffs. It also shows therage play across subjects, as well as
the frequency of play of each type of action.

We will first concentrate on the frequencypddy for the selfish, surplus creating
and surplus destroying actions. Two differences ramst notable. First, the selfish
action is the most frequently chosenalh decision tables under role certainty (RC),
while the surplus creating action is the most chaseall but one decision table in the
RU treatment and in all but four tables in the RU#datment. In the eight tables in
which the decider is ahead, the selfish action astnirequent in the RC treatment

(66%), while in the RU and RU+T treatments the Rigreating action was chosen

" Paying for one randomly chosen decision insteagaging for all the decisions has become a standard
method in experimental economics and it may hetpding wealth effects. Experimental work on testing
for differences in behavior coming from paying fdt decisions versus paying for a randomly chosen
decision is limitedHey and Lee (2005) test for this in the laboratang they find that indeed subjects’
behavior is not affected by whether subjects are foaet one randomly chosen decision instead of pgyi
for all the decision tables.



with highest frequency (69% in RU and 64% in RU+T).the 8 tables where the
decider is behind, again the selfish action isrtfust frequent under RC (72%), while

the surplus creating action is most frequent urider (59%). Selfish and surplus

creating actions are balanced under RU+T. It isredting to see that the inclusion of

the understanding test increases the frequencelt$ls actions when the decider is

behind, although it is still far away from the ftemcy of selfish actions observed under

RC. However, there are no differences in the fraqueof surplus creating actions

between the RU and RU+T treatments when the de@danead. Second, the surplus

destroying action is barely chosen in the RU andrRlitreatments (1% and 4% of the

times, respectively) while it is chosen with lowthbpositive frequency in the RC

treatment, especially when the Decider is behiddq)l

Pair-wise comparisons using Fisher exact giodity test for the number of times

each option is chosen in each of the 16 tableeerRU and RC treatments, and in the

RU+T and RC treatments, show statistical signifiaifferences for all decision tables

at the 5% significance level. Pair-wise comparisoisgg Fisher exact probability

comparing the RU and RU+T treatments do not shawssital significant differences

in any but one of the 16 decision tables at thesi§aificance level (the exception is

given by Table 15).

Table 1. Actions With and Without Role Uncertainty

Decider’s Position: Ahead

Decider’s Position: Behind

(8 Tables) (8 Tables)
Selfish Surplus Surplus Selfish Surplus Surplus
e | Setend | sz | Ao | S | o | ToTa
Number
of Actions 191 443 6 251 375 14 1280
Role Average
Uncertainty across
(RU) Subjects 2.39 5.54 0.08 3.14 4.69 0.18 16
Stand. Dev. (3.23) (3.23) (0.35) (2.89 (2.99) 9.7 --
Frequency of
Play 0.30 0.69 0.01 0.39 0.59 0021 1] 1
Number
Role of Actions 145 286 17 214 213 21 896
Uncertainty Average
and across
Understanding Subjects 2.59 5.11 0.3 3.82 3.8 0.38 16
Test Stand. Dev. (2.49) (2.66) (0.53) (2.54 (2.67) .6 --
(RU+T) Frequency of
Play 0.32 0.64 0.04 0.48 0.48 0051 1] 1
Number
of Actions 316 142 22 346 80 54 960
Role Average 5.27 0.37 5.77 1.33 0.90
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Certainty across 2.37
(CR) Subjects 16
Stand. Dev. (2.79) (2.65) (1.13) (2.54) (2.17 0.9 --
Frequency of
Play 0.66 0.30 0.05 0.72 0.17 0.11

We now show the classification of subjectw ifour different preferences-types,
Selfish (SF), Social Welfare maximizing (SW), IngguAverse (IA) and Competitive
(CP). The identification strategy for the preferesitypes classification is based on
Charness and Rabin’s (2002) piece-wise lineartytilinction, shown in equation (1).

Deciders’ utility (p) depends on both Decider's own payoff,,() and Receiver’s
payoff (77;). The two key parameters are the weight on theeRRecs payoff,p, when
the Decider is ahead of the Receivay, ¢ 77,) and, the weightg, when the Decider is

behind the Receiverrg, >, ).

(1) up (775, 715) = (or + 08) 71, + (1~ o — OS) 71,

wherer = 1 if 7, >y, andr = 0 otherwise, and= 1 if /7, <7, ands = 0 otherwise.

Each Decideri at decision tabld, has three available actiona={S,C,03,
referring to selfish, surplus creating and surmlastroying actions respectively. Notice
that SF Deciders should always choose the selisbra SW Deciders should choose
either the surplus creating or the selfish actiegardless of their relative position and
depending on the value ef IA Deciders should choose either the surplusticrgaor
the selfish action when ahead, but either the stelfir the surplus destroying action
when behind. Finally, CP Deciders should choodeeeithe surplus destroying or the
selfish action, regardless of their relative positand again depending on the valus.of
We also allow individuals to make uniforimd errors, €, which implies that with
probability € each available action will be taken with equallyadaility. Notice that
errors include two types of behavior. The most sewgpe of mistake consists of
choosing an action not compatible with the estichgieeferences type. For example,
choosing a surplus destroying (creating) actionaf@ubject whose preferences are of
the type SW (CP). The less severe mistake congisfsoosing a costly action at some
price, but not choosing it at lower price. For epdan choosing to create surplus when
s=2 but not whers=7.
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Our econometric specification follows a mixturetgpes model as explained in
detail in Iriberri and Rey-Biel (2008a). Based ohathess and Rabin’s (2002) piece-
wise linear utility function, a preferences-tykewhere we consider the four different
types described above, will be defined by the siignparametergs ando may take. We
estimate a triplepo,€) for each individual and classify subjects according to the sign
of these parameters.gfando are both consistent with being zero then thisestthyill
be classified under SF preferences typep Hnd o are both estimated to be strictly
greater than zero then this subject will be clagitinder SW preferences type plis
estimated to be greater than zero an estimated to be strictly smaller or equal to
zero then this subject will be classified undempli&ferences type. Finally, @fando are
both estimated to be negativepois estimated to be zero bmis estimated to be strictly
negative then this subject will be classified un@# preferences type. After this

estimation we calculate the preferences-type Histion (p,) for the treatments with

and without role uncertainty, shown in Table 2. 8®ubjects were estimated within an
interdependent preferences type with a high lef/@loise € > 038, or their type was
not clear p ando accepted a range of possible values that madessiige a unique
classification). We excluded those subjects froms thassification, such that we are left
with 70 subjects out of 80 for RU, 44 subjects @6 for RU+T treatment and 52 out
of 60 subjects for RC. Yet, we were able to clgssith this method between 79% and
88% of the subjects. Table 2 also shows the esomadf parameters for each

preferences-type averaged across subjects withityte.

Table 2. Interdependent Preferences-Type Distributin
With and Without Role Uncertainty

Role Uncertainty with
Role Uncertainty (RU) Understanding Test Role Uncertainty (RC)
(RU+T)

Py P O & Py P O &y P | P | Ok | &
SF 0.21 -- -- 0.04] 0.20 -~ -~ 0.00 0.44 -~ -- 0.03
SW 0.74 | 0.33| 0.29]| 0.11] 0.64 | 0.31 0.27 0.11 ] 0.21 | 0.25| 0.21| 0.18
1A 0.04 | 0.25| 0.00| 0.16] 0.14 | 0.33 -0.09 0.17 | 0.25| 0.24 | -0.16] 0.21
CP 0 -- -- -- 0.02 | -1.01 | -0.51 0.28 | 0.10 | -0.34| -0.38] 0.07

Log Likelihood -261.11 -164.27 -217.99

We now focus on the preferences-type distidbushown in bold in Table 2.
Consistent with the analysis of the frequency ofioas, the preferences-type
distribution is significantly affected with the us® role uncertainty. In the role
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uncertainty treatments the most frequent type is (3% in RU and 64% in RU+T),

followed by SF (21% in RU and 20% in RU+T), whikanf subjects are classified as 1A
and CP (4% in RU and 14% in RU+T for IA, and 0%Rb and 2% in RU+T for CP).

On the other hand, in the RC treatment, SF type thasmost frequent type (44%),
followed by IA and SW with similar proportions (2586d 21% respectively). Finally,
10% of the subjects were classified as CP.

We conclude that the use of role uncertaiedyls to different individual behaviour
when compared to behaviour using role certainty modified dictator games.
Furthermore, this difference is not due to the poaderstanding of instructions
regarding the payoff mechanism under role uncestaifhe treatment which includes
this understanding test shows similar results, smgvagain significant differences
compared to behaviour under role certainty. Alljsats included in the analysis did
pass the understanding test, such that we camutlthat the instructions regarding the
payoff mechanism under role uncertainty were irextty understood.

In light of our results, we now discuss the findingf Charness and Grosskopf
(2001) and Engelmann and Strobel (2004).

Charness and Grosskopf (2001) use role uncertairttyeir Study 2 where subjects
make three decisions, shown in Figure 4. In Denisip subjects choose between a
selfish action (B1) and a costly surplus creatiogoa (B2) and they find that B2 is
chosen with the highest frequency (66.7%). In Deni®, subjects choose between a
selfish and at the same time costly surplus crgatintion and an equal payoff
distribution. They find that B1 is chosen with hégih frequency (88%). Finally, in
Decision 3, subjects choose between a selfish asdrglus creating action which
involves no cost, that is, both actions yield thens payoff for the decider. They find
that the large majority (74.1%) chooses to cre& maximum possible quantity
(x=1200). While our results do not imply that theseuld be any change in the
frequencies observed in decisions 2 and 3 hadcertainty been used since deviating
from the selfish action implies no cost for theidec (and it is actually profitable in
Decision 2), they do imply that the high prevaleméesurplus creating actions (B2)

found in Decision 1 may be driven by the use of tohcertainty.

8 Choosing the surplus creating action when it imeslno cost for the Decider is consistent with a
preferences type proposed by Fisman et al. (20@Bddexicographic selfWe cannot separate this type
from other preferences types so our results haviempbications for the decision tables that presanth
choices.
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Figure 4. Decision Tables in Study 2 in Charness driGrosskopf (2001)

Decision 1 Decision 2 Decision 3
Bl B2 B1 B2 B1 B2
Decider 625 600 625 600 600 600
Receiver 625 1200 1200 600 600 300< x<1200
Choice 33.3% 66.7% 88% 12% 74.1% x=1200

Engelmann and Strobel (2004) design 3-player medliflictator games, which aim
to distinguish between two types of inequity awamnspreferences, those proposed by
Fehr and Schmidt (1999) and those by Bolton ande@ehks (2000), as well as to
separate inequity aversion preferences from effagreandmaximinmotives, very close
in spirit to SW maximizing preferences. Figure Ilimles their three sets of
distributional games. The first and third sets aimgs have the property that the
decision maker gets exactly the same payoff noenhtir chosen action and thus, there
is no cost for the decider when choosing surplesatarg or destroying action (see
footnote 9). Among the second set of games, onmyegaNy and Nyi separate between
the selfish (C) and the costly surplus creatingpast(A). The authors find that the most
frequent choice is that of surplus creating actad not the selfish action, in both Ny
(76.7% vs. 10%) and Nyi (60% vs. 23.3%). Our resintply that the high frequency of
surplus creating choices in these two tables maydieen by the use of role
uncertainty. Engelmann and Strobel (2004) includedike Charness and Grosskopf
(2001), control treatments replicating some of rthibles with role certainty.
Unfortunately for our research purposes, their stiiess check was only done for tables
in which the Decider's payments are not affectedhérychoice (table Ex from set 1 and
table P from set 3), while our results imply tHes aiffected decision tables would be Ny
and Nyi?

Figure 5. Decision Tables in Engelmann and Strob¢2004)

oTrT

F E Fx Ex
A B C A B C A B C A B C
Receiver 1 8.2 8.8 94 94 8.4 74 17 18 19 21 17 3
Decider 5.6 5.6 5.6 6.4 6.4 6.4 1Q 10 Jjo 12 12
Receiver 2 4.6 3.6 2.6 2.6 3.2 3.8 9 b L 3 4
Freq. Choice] 83.8% 10.3% 5.9p89.7%| 23.5%| 36.7% 86.7%| 6.7%| 6.7% 40% | 16.7%]| 43.39

° Notice that Engelmann and Strobel’s (2004) tabieslve three players, while our tables only invelv
two players. This is important since it is not cleaw the veil of ignorance line of reasoning, whige
believe is the source of the confusion, would diffetween two-player and three-player games when th
decider’s payoffs are kept constant independerittii@chosen action.
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N NX Ny Nyi

A B C A B C A B C A B C
Receiver 1 16 13 10 16 13 19 16 13 10 16 13 10
Decider 8 8 8 9 8 7 7 8 9 7.5 8 8.5
Receiver 2 5 3 1 5 3 1 5 3 1 5 3 1
Freq. 70% | 26.7%| 3.394 83.3%| 13.3%| 3.3% 76.7% | 13.3% | 10% | 60% | 16.7% | 23.3%
Choice
R P Ey
A B C A B C A B C
Receiver 1 11 8 5 14 11 8 2] 17 13
Decider 12 12 12 4 4 4 9 9 9
Receiver 2 2 3 4 5 6 7 3 4 5
Freq. Choice 26.7% 20% | 53.3%| 60% | 6.7%]| 33.394 40% | 23.3%| 36.7%

Our results do not invalidate in any way the gelnersults found in Charness and
Grosskopf (2001) and Engelmann and Strobel (2d82Qause they only affect a very
limited subset of the games they use (1 out of Gharness and Grosskopf, 2001, and 2
out of 11 in Engelmann and Strobel, 2004). Also haee to be careful in exporting our
results to theirs. Their instructions were diffdréiom ours in important details such as
the inclusion of examples and the understanding telsich always raises question
about the external validity of our results to thekperiments. However, our results
definitely warn against the use of role uncertaintfuture experimental designs aiming

to identify different motives behind non-selfishhlaior.

4. Conclusion

We find that role uncertainty exacerbates the meseof altruistic behavior and
dissipates the presence of selfish and spitefuavieh in a simple modified dictator
games experiment aimed to identify interdependeatepences types. This method
yields a preferences-type distribution with a digant upward bias on the frequency of
Social Welfare maximizing preferences and a sigaift downward bias on the
estimation of the frequencies of Selfish, Inequitierse and Competitive preferences.

A control treatment with role uncertainty,tba which subjects performed an
understanding test prior to the experiment, showisndar pattern in behavior to that of
role uncertainty and no understanding test. G result and the fact that almost all
subjects in the RU+T treatment passed the undelisigitest, we conclude that the
higher frequency of welfare maximizing behavior endole uncertainty is not due to
subjects not understanding the payoff mechanismemundle uncertainty in the

instructions. We conclude that, although subjeasudderstand the payment procedure
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under role uncertainty there is something inheterthe role uncertainty procedure that
makes them choose differently than under role cayta

In line with Camerer (2003), Smith (2008) and C@0X0), who highlight the
fragility of dictator game experimental resultgtocedural changes, further research on
whether and when cost-saving experimental methdigstaconclusions obtained in

experiments is thus warranted.
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6. Appendix: Instructions.

Below you can find a translation of the experimémtstructions which were handed to
all subjects in the treatments with Role Uncerta{i®rU and RU+T) and to Deciders in
the treatment with Role Certainty (RC). Instructan treatments RU and RU+T were
identical, apart from omitting any reference tortB& and 3 of the experiment” in the
instructions for the RU+T treatment. A summary rgtructions appeared on subjects’
screens before each part. Complete instructionshiother two tasks subjects did in
Part 2 and Part 3 of the RU and RC treatments eafodnd in Iriberri and Rey-Biel
(2008a). Before starting the experiment, participan the RU+T treatment answered
the understanding test, which is reproduced in@eé.2.

6.1. Instructions with Role Uncertainty (RU and RU)

THANK YOU FOR PARTICIPATING IN OUR EXPERIMENT!

This is an experiment and thus, no talking, lookamgund or walking is allowed. If you have any
question or need help please raise your hand amabihe researchers will assist you. If you do not
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follow the indicated rules, WE WILL ASK YOU TO LEA® THE EXPERIMENT AND YOU
WILL NOT RECEIVE ANY PAYMENT. Thank you.

This experiment is about individual decisions. B&tbmpeu Fabra and Autonoma de Barcelona
universities have provided funds to carry it odtu will receive 3 euros for having arrived on
time. Additionally, if you follow the instructions corcly you may earn more money. This
additional money will be determined by your chojcby choices of other participants in the
experiment and also by chance.

The experiment has three parts. Before each partwill let you know about the tasks as well as
about how your decisions and those made by othécipants will affect your payments.

[Authors’ note to readers: The previous paragrapisvomitted in the RU+T treatment]

Everything you earn will be for you and paid in ltasside a closed envelope in a strictly private
way at the end of the experimental session.

Each participant has a strictly confidential "Exp@nt Code" to guarantee that no participant can
identify another one by his/her decisions nor esysi Researchers will observe each participant’s
earnings at the end of the experiment but we vatlassociate your decisions with any participants’
names.

Your Experiment Code is: XX

The experiment consists of three parts. Your finapayment will be the sum of a participation
fee of the 3 euros plus whatever you earn in the the parts of the experiment.

[Authors’ note to readers: The previous paragrapisvemitted in the RU+T treatment]

Each experimental point corresponds to 25 Euro ceat

Thus, if you obtain a total of 32 points, you willreceive a total of 11 euros (3 for participating
and 8 from converting 32 experimental points into eros at a rate of 4 experimental point * 0.25

=1 Euro).

If, for example, you obtain 10 experimental pointsyou will receive 5.5 Euros (10*0.25=2.5 + 3
=5.5).

If, for example, you obtain 70 experimental pointsyou will receive 20.5 Euros (70*0.25=17.5 +
3=20.5).

[Authors’ note to readers: The following three s@1tes are relevant only for Parts 2 and 3 while
this paper focuses exclusively on the results it Ha

The 20 participants have been randomly divided twim groups of 10 subjects each: “group A” and
“group B”. You belong to Group X.

All participants in the experiment will do the saBi\@ ARTS.

PART 1 is about to start. Please wait until eveeybas read these instructions to read the
instructions for PART 1.

Instructions for Deciders’ Task 1

PART 1
In this part of the experiment we are going to shmu 16 tables. The 16 tables the computer will
show you will look as follows:

Option 1 Option 2 Option 3
Decider 8 4 11
Receiver 17 19 23
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In each of the tables you must choose between 8@tl, "Option 2" and "Option 3". Each of these
3 options describes how many experimental poirgaréicipant ("Decider") receives and how many
another randomly matched participant ("Receiveetsg

For each of the 16 tables you will be randomly rhattwith a different participant from your group.
At no time a participant will know who they are wiad with in any table.

[Authors’ note to readers: in RU+T the instructiosaid: For each of the 16 tables you will be
randomly matched with a different participant fréinis session.]

When the experiment is over, the computer will @nty choose one of the 16 tables to determine
the payments for PART 1. The computer will alsad@nly choose whether you are the “Decider” or
the “Receiver”. That is, the computer will randondlyoose if the option you have chosen in that
particular table is implemented, so that you wdlthe “Decider” or, on the other hand, if the optio
chosen by the participant from your group with whgou are randomly matched in that particular
table is implemented.

In the case the computer assigns your option tanptemented you will receive the amount of
experimental points corresponding to “Decider’tie thosen table and your matched participant will
receive the number of experimental points corredpmnto “Receiver” in the same table.

For example, if the chosen table was the one thpé¢ars above, the computer determined that your
option is the one to be implemented, and you hadsam "Option 2", you would obtain 4
experimental points while your matched participaatild obtain 19 experimental points.

If, on the other hand, the chosen table was thetltateappears above, the computer determined that
the option chosen by your matched participantésaie to be implemented, and such participant had
chosen "Option 1", you would obtain 17 experimepiihts while your matched participant would
obtain 8 experimental points.

Notice that the numbers in the example are just foillustrative purposes. They DO NOT intend
to suggest how anyone may choose among the diffet@ptions.

Please notice that chance uniquely determines whegtbur role will be “Decider” or “Receiver”,
once all participants have made their choices. Tthes option you choose will only be taken into
account if chance finally determines that for atipatar table it is your option the one being
implemented. In case in the chosen table your ehigiiot the one being implemented, your choice
is simply not taken into account and no participanbformed of it.Therefore, in case your choice

is not being implemented, your choice can affect imo way neither your payment nor the
payments of any other participant

Once you have chosen your option in a particulbtetaplease press "OK" and wait for the other
participants to make their choice before movinthtonext table.

6.2 Understanding test taken by participants in theole uncertainty treatment
with test (RU+T)

Before starting, and in order to make sure that lyave understood the instructions, we ask you to
fill in the following two examples. Please use tbkowing table to answer.

Option 1 Option 2 Option 3
Decider 2 10 8
Receiver 15 8 6

1. The chosen table was the one that appears abosamisyou have chosen “Option 2" and your
matched participant has chosen “Option 1”. The aatiepdetermines that your option is the one
to be implemented. Then you would obtain ___ expenital points and your matched participant
would obtain ___ experimental points.
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[Authors’ note to readers: the correct answers afeand 8, respectively]

2. The chosen table was the one that appears abosema&syou have chosen “Option 1” and your
matched participant has chosen “Option 3". The asteipdetermines that the option chosen by
your matched participant is the one to be implee@ntThen you would obtain __ experimental
points and your matched participant would obtairexperimental points.

[Authors’ note to readers: the correct answers érand 8, respectively]

Please wait until we check your answers to make $at you have understood the instructions.
Once we have checked all answers, you will be tab#tart the experiment on the computer screen.

Remember that in the experiment once you have ohgser option in a particular table, you must
press "OK" and wait for the other participants take their choice before moving to the next table.

6.3. Instructions without Role Uncertainty (RC)

THANK YOU FOR PARTICIPATING IN OUR EXPERIMENT!

This is an experiment and thus, no talking, lookamgund or walking is allowed. If you have any
question or need help please raise your hand amabihe researchers will assist you. If you do not
follow the indicated rules, WE WILL ASK YOU TO LEA® THE EXPERIMENT AND YOU
WILL NOT RECEIVE ANY PAYMENT. Thank you.

This experiment is about individual decisions. B&tbmpeu Fabra and Autonoma de Barcelona
universities have provided funds to carry it odbu will receive 3 euros for having arrived on
time. Additionally, if you follow the instructions corcdy you may earn more money.

The experiment has three parts. Before each partyil let you know about the tasks you have to
do and how your decisions will affect your paymeigerything you earn will be for you and paid
in cash inside a closed envelope in a strictlygtawvay at the end of the experimental session.

Each participant has a strictly confidential "Exp@nt Code" to guarantee that no participant can
identify another one by his/her decisions nor esysi Researchers will observe each participant’s
earnings at the end of the experiment but we vatlassociate your decisions with any participants’
names.

Your Experiment Code is: XX

The experiment consists of three parts. Your finapayment will be the sum of a participation
fee of the 3 euros plus whatever you earn in the the parts of the experiment.

Each experimental point corresponds to 25 Euro ceat

Thus, if you obtain a total of 32 points, you willreceive a total of 11 euros (3 for participating
and 8 from converting 32 experimental points into @ros at a rate of 4 experimental point * 0.25
=1 Euro).

If, for example, you obtain 10 experimental pointsyou will receive 5.5 Euros (10*0.25=2.5 + 3
=5.5).

If, for example, you obtain 70 experimental pointsyou will receive 20.5 Euros (70*0.25=17.5 +
3=20.5).

There are 40 participants in this experiment, 2thelaboratory to whom we refer to as “Deciders”
and 20 in a classroom to whom we refer to as “Recs].

As you have observed, who is a “Decider” (and dlaiyethe laboratory) and who is a “Receiver”
(and went to the classroom) has been randomly dddigt extracting a paper from a bag.
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“Deciders” take decisions which affect their paynseand the payments of other participants in the
experiment. “Receivers” do not take any decisiohiclv affect neither their payments nor those of
other participants in the experiment. When the armpent concludes, we will first pay “Deciders” in
private. Once “Deciders” have left, “Receivers” Iwgbme to the laboratory and will be paid in
private.

[Authors’ note to readers: The following two serdes are relevant only for Parts 2 and 3 while this
paper focuses exclusively on the results in Part 1]

The 20 “Deciders” have been divided in two group%®subjects each: “group A” and “group B”.
You belong to Group X. If you are a “Receiver” yooi not belong to any group.

PART 1 is about to start. Please wait until eveeybas read the instructions for PART 1.

Instructions for Deciders’ Task 1

PART 1
In this part of the experiment we are going to shymw 16 tables. The 16 tables the computer will
show you will look as follows:

Option 1 Option 2 Option 3
Decider 8 7 11
Receiver 17 19 13

In each of the tables you must choose between 8@yitl, "Option 2" and "Option 3". Each of these
3 options describes how many experimental poirgaréicipant ("Decider") receives and how many
another randomly matched participant ("Receiveetsg

At no time a participant will know who they are wiad with in any table.

When the experiment is over, the computer will @nly choose one of the 16 tables to determine
the payments for PART 1.

You will receive the amount of experimental pointsresponding to “Decider” in the chosen table
and your matched participant will receive the numbé experimental points corresponding to
“Receiver” in the same table.

For example, if the chosen table was the one tha¢as above and you had chosen "Option 2", you
would obtain 7 experimental points while your matttparticipant would obtain 19 experimental
points.

Notice that the numbers in the example are just foillustrative purposes. They DO NOT intend
to suggest how anyone may choose among the diffet@ptions.

Participants in the other classroom (“Receiversi oot take any decision which may affect your
payments or their payments.

What you earn and what your matched participane€8Rver”) earns depends only on your decisions
and on the randomly chosen table.

Once you have chosen your option in a particulbtetaplease press "OK" and wait for the other
participants to make their choice before movinthtonext table.

6.4 Anonymous Questionnaire filled by all participats in all treatments:

[Authors’ note to readers: In the RU+T treatmentiegtions 2 and 3 did not make any reference to
other parts.]
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ONOUTAWNP

. What do you think about the experiment?

. How have you made your choices in each pati@gkperiment?

. How do you think others have made their choigesach part of the experiment?
. Are you satisfied with your earnings in the expent?

. Gender.

Age.

. What are you studying?
. Would you like to add any other comment?
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