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Abstract

In this paper, we devise a randomized experiment to test whether the order of play in
two Ultimatum Games influences the choice of players, using a sample of a thousand
individuals representative of the entire Italian adult population. We find that, in the
second game, Proposers increase the average share sent and Respondents reduce the
minimum acceptable offer. Both effects increase the probability of reaching a non-
zero equilibrium. Given that no result is known to the player during the games, we
suggest a role for a raised awareness of the partner’s preferences, preferred outcomes,
and strategies in influencing the subject’s behavior, and consequently the game’s
equilibria, in the second game.
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1 Introduction

A standard Ultimatum Game (UG) consists in a bargaining interaction in which a Proposer offers a non

negative share of an endowment (received by the experimenter) to a Respondent who in turn can either

accept or reject it. Payoffs for both players are obtained only if the Respondent accepts the proposed

split. If the Respondent rejects the offer, both players get nothing.

As proposed by Güth et al. (1982, henceforth GSS), the UG is one of the simplest game available in

the toolbox of the experimental economist, and yet it is extremely rich and complex in its psychological

underpinnings (Grosskopf and Nagel, 2021). Theoretically, any positive amount offered by the Proposer

should be accepted by a rational Respondent since it is always better than the payoff implied by the

rejection, i.e. zero. By backward induction, the Proposer should therefore offer the smallest share available

in his/her menu choice and that offer should be accepted, with certainty, by a rational Respondent

(resulting in a sub-game perfect equilibrium. See Selten, 1975).

While rational individuals, whose utility depends only on monetary payoffs, should accept any positive

amount offered by Proposer, the empirical evidence tells a different story, as Proposers typically offer

between 40–50% of their endowment and proposals below this range are often rejected (Cooper and

Dutcher, 2011, p. 520). However, while any offer that corresponds to the minimum acceptance level of

the Respondent can be an alternative equilibrium strategy, GSS (and many other papers in this stream of

the literature) did not discuss these equilibria arising when the UG is conceived as a sort of coordination

game.

The problem is that, in general, the Proposer has few (or no) clues about how to form a correct belief

about the Respondent’s acceptance level which my be influenced by a variety of factors such as, among

others: distribution of information (Kagel et al., 1996), social distance (Charness et al., 2007), anger and

impulsivity (Emanuele et al., 2008), frustration (Aina et al., 2020), self-control (Achtziger et al., 2016),

intrinsic motivations (Van Damme et al., 2014), inequity aversion (Fehr and Schmidt, 1999; Bellemare

and Kröger, 2007), other-regarding preferences (Cooper and Dutcher, 2011), and emotions (Güth and

Kocher, 2014). Thus, the UG highlights a tension between full rationality and social preferences, since

fully rational Proposers have to anticipate the ’socially determined’ acceptance level of their Respondent,

to “correctly” form their own beliefs (Grosskopf and Nagel, 2021).

In our experimental framework, subjects were proposed to anonymously play both roles of UG in two

subsequent games with different partners. They were randomly allocated to play either the Proposer or

the Respondent in the first UG, to test whether the order of play matters for subjects’ choices.

When playing the Proposer, they were asked to state their proposed splitting rule while, when playing

the Respondent, they were required to state their MAO. Once they played their first UG - without

knowing that a second UG was following - their choices were anonymously matched in real time by the

web application to a partner and the resulting payoffs were computed but not communicated to the

players. Immediately after, subjects were asked to play a second UG, but this time with swapped roles

(i.e. Proposers, if they previously played Respondents; Respondents, if they previously played Proposers).

The outcomes of the two games were communicated to subjects only at the end of the experiment.
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This framework allowed us to uncover an interesting empirical evidence: subjects playing Proposer

in the second UG offered a larger (fairer) share of their endowment; subjects playing Respondent in the

second UG stated a lower (less demanding) MAO. In other words, irrespective of the role played, subjects

in the second game tend to display on average a more pro-social behavior as compared to the first game.

Since no information on the results was available to the subjects at the time of their decisions, and

everyone play a different role in the second game, we claim that these results cannot be attributed to any

learning process, thus have to be explained in terms of an increased awareness about the preferences and

strategies of their partner in the current game, which is prompted by having already performed the game

once in the opposite role; in other words, they behave differently because they experienced the situation

of being “in the other’s shoes”.

A general statement can thus be derived from this paper: repeated interactions per se - without any

reference to the outcomes achieved - helps to reach an agreement between opposing parties , such as two

conflicting states engaged in a process of peace talks, provided that roles are switched.1

2 Methods

Our experimental framework included two UGs (and a Prisoner’s Dilemma), that were part of a broader

CAWI survey, designed by a research team based at CSCC - Università Cattolica del Sacro Cuore Milano,

with the technical collaboration of a polling agency (Ipsos), and administered between June 16th and June

25th, 2021. The questionnaire, mostly based on qualitative questions about current consumption behavior

and daily routines, was administered to over 2000 individuals randomly assigned to 4 sub-samples. Each

sub-sample included about 500 people representative of the entire adult Italian population.2

Half of the subjects (i.e. 2 out of 4 sub-samples, accruing to a total of 1008 observations) were

randomly selected to participate to the games’ session and to answer a series of psychological scales,

as listed below. In particular, subjects were asked to play one Prisoner’s Dilemma (see instructions in

Appendix Appendix A.1); two UGs, (one for each role: Proposer and Respondent, see instructions in

Appendix Appendix A.2); and were administered the following psychological scales:

• a Trust scale, as defined in Miller and Traugott (1989);

• a Prosociality Scale, as in Caprara et al. (2005);

1As a partial evidence of the habits of swapping places between Proposer and Respondent in peace
talks and the appropriateness of the UG to describe these situations, please consider the statement
released on April 13, 1972 by Ambassador William J. Porter, head of the U.S. delegation to the meetings
on Vietnam, upon his arrival at Orly Airport, Paris. “You will recall that on January 25 President
Nixon in Agreement with president Thieu presented an eight-point proposal which certainly constituted
a reasonable basis for discussion and negotiation. You will also remember that the other side adamantly
refused to examine with us our proposal or theirs which they had previously presented themselves and
which they had put forward in ultimatum form on a take-it-without-question basis (US Department of
State, 1972, p. 618).”

2Sampling based on Random Iterative Method weighting procedure (aka iterative proportional fitting),
stratified according to gender, age, geographic area, educational attainment and employment status.
Weights for stratification variables were retrieved from 2020 data (Italian National Statistical Office,
ISTAT).
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• an Impulsivity scale, as in Coutlee et al. (2014);

• a Risk Propensity scale, as in Zhang et al. (2019).

Other socio-demographic information (listed in Table B1) were collected through the questionnaire,

which was administered to the entire sample of over two thousand subjects.

Exploiting the sub-sampling structure, half of the subjects (i.e. 1 of the 2 sub-samples that were

assigned to answer the games’ part of the questionnaire) played as Proposer in the first UG, being

matched with a subject from the other sub-sample, playing as Respondent. In the second UG, roles

were swapped. The PD was instead played only once, because of its symmetrical structure. After each

game, subjects’ payoffs were computed but not revealed to subjects until the very end of the experiment.

Afterwards, subjects were paid through an Amazon voucher worth an amount of euros corresponding to

the total number of points obtained in the games.3

In this way, we obtain an experimental design in which each sub-sample constitutes a treatment

group, with treatment being the different order of playing the two roles of the UG. We label the first

sub-sample “P-R group” (since subjects played Proposer in the first game and Respondent in the second

one), while the second subsample was labelled “R-P group”.

3 Results

Table 1 shows the summary statistics of our full sample. Both the Proposer’s offer and the MAO are

below 50% of the endowment, consistently with most empirical findings (Cooper and Dutcher, 2011). Most

importantly, Figure 1 shows that all the background characteristics of the subjects are not systematically

different between the two treatment groups, with the only exception of subjects having larger rooms that

are slightly under-represented in the R-P group.

Table 2 presents the summary of the main results of our paper, obtained through OLS estimates,

clustering errors at the province (NUTS-3) level. As the coefficients reported in the first row show,

subjects in the R-P group exert a significantly different behavior in both the Proposer and the Respondent

roles, but no difference in all other pro-social indicators (PD, Trust and Prosociality scales).4 The

coefficients of Risk propensity are as expected: negative on the Proposer (choosing a low offer increases

the risk of seeing the offer rejected) positive on the Respondent (the higher the MAO the higher the risk

of not matching the offer of the proponents, thus resulting in a zero equilibrium. Therefore, we observe a

clear effect of the order of play on the choices elicited by the UG only. Subjects playing Proposer in the

second game offer a larger share of the endowment as well as subjects playing Respondent, in the second

game, require a lower MAO. Thus, playing the second game makes subjects more prone to pro-social

choices, namely a fairer proposed split and a lower amount required to accept the bargain. This behavior

has a direct implication on the UG’s outcomes: the share of zero outcomes (i.e. ’failed’ bargaining) in

3The average payoff (resulting from all games) was about 11 euros.
4We estimated an alternative model for both UG roles including PD, Trust and Prosociality as control

variables. Results are unchanged.
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Table 1: Summary statistics

Mean SD Min Max Obs

Outcome variables
UG: Amount sent to Respondent 4.351 1.394 0 10 1008
UG: Minimum Acceptable Offer 4.834 1.681 0 10 1008
PD: Cooperate 0.894 0.308 0 1 1008
Trust scale 0.831 0.938 0 3 1008
Prosociality scale 3.411 0.661 1 5 1008

Control variables
Risk propensity 2.625 0.833 1 5 1008
Impulsivity 2.146 0.438 1 4 1008
Female 0.524 0.500 0 1 1008
Age (yrs) 49.716 16.687 18 89 1008
Education:
- Mid-School or lower 0.388 0.488 0 1 1008
- High School 0.419 0.494 0 1 1008
- BA or higher 0.193 0.395 0 1 1008
Employed 0.490 0.500 0 1 1008
Currently in a stable relationship 0.617 0.486 0 1 1008
Nr of rooms in house:
- One/Two 0.124 0.330 0 1 1008
- Three 0.253 0.435 0 1 1008
- Four 0.327 0.469 0 1 1008
- Five or more 0.296 0.457 0 1 1008
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PD: Cooperate

Trust scale

Prosociality

Impulsivity

Risk propensity

Female

Age

Ed: Mid−School or lower

Ed: High School

Ed: BA or higher

Employed

Currently in a stable relationship

Rooms in house: 1 or 2

Rooms in house: 3

Rooms in house: 4

Rooms in house: 5 or more

Behavioral features

Control variables

−.2 0 .2 .4

95% confidence interval

Balance tests for order of play in UG

Figure 1:
Estimated coefficients of balance tests for treatment groups

(P-R group, N = 504 and R-P group, N = 504).
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Table 2: Order of play and games’ outcomes

Behavioral outcomes Psychological scales

UG: Proponent UG: Respondent PD: Cooperate Trust scale Prosociality

R-P group 0.168* 0.316*** -0.008 0.011 -0.036
(0.093) (0.095) (0.020) (0.056) (0.033)

Risk propensity -0.124** 0.119** 0.005 0.112** 0.125***
(0.054) (0.059) (0.010) (0.044) (0.029)

Impulsivity -0.116 0.011 -0.009 0.087 -0.351***
(0.103) (0.135) (0.024) (0.073) (0.054)

Controls Yes Yes Yes Yes Yes
Geo Area FE Yes Yes Yes Yes Yes

Obs 1008 1008 1008 1008 1008

Notes. OLS, standard errors clustered at NUTS-3 level of residence of subjects.
Controls include: Female, Age, Education, Employed, Currently in a stable relationship, Rooms in house;
Geo Area FE include dummies for Italian areas of residence of respondents, as defined in Table B1.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

the first game is 47%, while it is significantly lower in the second game, being equal to 41%, and the

difference between these outcomes is significantly different from zero (p = 0.0755).

4 Conclusions

The simple experiment proposed in this paper (composed by two consequent UG which are played by a

subject being paired to two different anonymous partners, once as a Proposer and once as a Respondent

without knowing the results, until the very end of the experiment) shows that even a brief, almost

irrelevant, previous experience in a social interaction (even when reduced to its minimal terms as a

game in a behavioral lab experiment), without the need of any information disclosure on the outcome

of the interaction, changes the behavior of players in a pro-social direction. Those who play Proposer

or Respondent in the second game on average tend to choose, respectively, higher shares sent and lower

MAO compared to their counterparts playing the same role in the first game. Both strategies unilaterally

increases the probability of reaching a non-zero equilibrium and this result is confirmed by a higher share

of proposal which are accepted, on average, by subjects in the second game as compared to the first one.

Achtziger et al. (2016) somehow similarly show that ego-depleted Proposers offer higher endowment

share and that ego-depleted Respondents exhibit lower rejection rates. However, to prove their point,

they have to rely on another similar experiment (involving a Dictator Game), described in Achtziger

et al. (2015), to exclude that fairness-related motivations can cause their results.

Through our simple experimental framework involving a repetition of different roles for the same

game, we are able to exclude any individual features of the subject and highlight the effect of being “in

the other’s shoes”. Our findings may provide general insights on the beneficial effects of repetitions and

switching roles in bargaining situations, especially when stakes are very high.

In a handbook for peace talks negotiators - edited by The Mediation Support Project (MSP) and

the Center for Security Studies (CSS) at the ETH Zurich, together with the Swiss Peace Foundation -
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Lt. General Lazaro Sumbeiywo, the Kenyan lead mediator in the Sudanese peace process that led to the

signing of the Comprehensive Peace Agreement between the Sudan People’s Liberation Army and the

Government of Sudan in January 2005, suggests: “At the beginning of a negotiation, do not give away

things. [...] You must have chips for bargaining. These are very important as trade-offs at a later stage

when you are about to close a deal. Be the devil’s advocate from time to time: Put yourself in the shoes

of the other side (italics added)” (Sumbeiywo and the Mediation Support Project, 2008, p. 10). Thus, in

bargaining situations, the opportunity of putting itself in the other side’s shoes, i.e. acting alternatively

as Proposer and as Respondent on each specific issue of the negotiation, may increase the likelihood of

an agreement.
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Appendix A Experimental materials and instructions

Appendix A.1 Instructions for the Prisoner’s Dilemma

The Prisoner’s Dilemma instructions read as follows:

“In this situation you will be randomly matched with an anonymous partner. The number of points

that you will obtain depends on the choice of you and your partner. In this situation you have to decide

whether to cooperate or not. You and your partner are living on the opposite side of a river. Each of you

has 3 wooden planks (corresponding to 3 points). You and your partner are facing the following choice:

either ‘to cooperate’, and sending these planks to your partner to build a bridge across the river or ‘to

cooperate’, and using these planks to build a porch for your house. If you choose ‘to cooperate’ and your

partner chose ‘to cooperate’, than you both contributes to the building of the bridge which get completed

and each of you receive an equal benefit (equal to 6 points). If you choose ‘to cooperate’ and your partner

chose ‘not to cooperate’, than you send your planks to your partner who will use these planks together

with his planks in order to build a larger porch (corresponding to 9 points) for his/her house while you

are left with no porch (0 points). If you choose ‘not to cooperate’ and your partner chose ‘ to cooperate’,

than your partner sends his/her planks to you who will use these planks together with yours in order

to build a larger porch (corresponding to 9 points) for your house while he/she is left with no porch (0

points). If both you and your partner choose ‘not to cooperate’, then each one is choosing to keep its own

planks and to build a porch for its own house obtaining a benefit of 3 points each.” Remember: at the

end of the questionnaire, the amount of points earned in these incentivized situations will be exchanged

in euro (1 point = 1 euro) and redeemed as Amazon vouchers

Appendix A.2 Instructions for the Ultimatum Game

The Ultimatum Game instructions for the subject acting as Proposer read as follows:

“In this situation you have been assigned 10 points and randomly matched to an anonymous partner.

The number of points that you will obtain depends on the choice of you and your partner. You have to

decide if and how to share these point with your partner (only natural integer number are allowed). If

your partner declares to be willing to accept a number of points lower or equal to your choice, points

will be shared according to your rule; if your partner declares to be willing to accept a number of points

higher than your choice all points are lost and nobody gets anything. Remember: at the end of the

questionnaire, the amount of points earned in these incentivized situations will be exchanged in euro (1

point = 1 euro) and redeemed as Amazon vouchers”.

The instructions for the subject acting as Respondent were symmetrically drawn.
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Appendix B Detailed description of variables

Table B1: Variables description

Description

Outcome variables
UG: Amount sent to Respondent Main outcome, amount of euros that the Proposer decides to send

to Respondent.
UG: Minimum Acceptable Offer Main outcome, minimum amount of euros that the Respondent is

willing to accept by Proposer to realize the split.

Experimental condition
R-P Group Experimental condition, assuming value equal to 1 if subject is in-

cluded in the sub-sample who is assigned to play Respondent in the
first UG and Proposer in the subsequent UG. The complementary
group is P-R, identifying subjects who are assigned to play Pro-
poser in the first UG and Respondent in the second one.

Behavioral and psychological controls

PD: Cooperate Binary variable equal to 1 if subject chooses “Cooperate” in the
Prisoner’s Dilemma.

Risk propensity Risk propensity scale (Zhang et al., 2019), based on 8 items, 5 agree-
ment positions (Definitely disagree, Disagree, Indifferent, Agree,
Definitely agree).

Impulsivity Abbreviated Impulsivity scale Coutlee et al. (2014), based on 12
items, 4 positions about frequency of habit (Never/Seldom, Some-
times, Often, Always).

Trust General trust scale (Miller and Traugott, 1989), based on 3 binary
questions reflecting inclination to trust or distrust other people.

Prosociality Prosociality scale Caprara et al. (2005), based on 16 items, 5 agree-
ment positions (Not at all, A little, So so, A lot, Completely)

Female Binary variable, equal to 1 if subject is Female, 0 otherwise.
Age (yrs) Age of subject in years.
Education Categorical variable identifying educational attainment of subjects:

Mid-school (reference category); High school; BA or higher.
Employed Binary variable equal to 1 if subject is currently employed. 0 if not

employed/not working at the moment.
Currently in a stable relationship Binary variable identifying whether subject is currently married or

fiancee or in a stable relationship
Rooms in house Categorical variable identifying the number of rooms in subjects’

house, excluding bathrooms: One/Two (reference category), Three,
Four, Five or more

Geographic area Geographic area of residence of subjects, 5 categories: Norh-West
(Liguria, Lombardia, Piemonte, Val d’Aosta), North-East (Emilia-
Romagna, Friuli-Venezia Giulia, Trentino-Alto Adige, Veneto),
Centre (Lazio, Marche, Toscana, Umbria), South (Abruzzo, Basili-
cata, Calabria, Campania, Molise, Puglia), Isles (Sardegna, Sicilia)
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