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ABSTRACT

AN EXPERIMENT ON TWO-PERSON SOCIAL CHOICE

SONNUR BAS
ECONOMICS M.A. THESIS, JULY 2023

Thesis Supervisor: Prof. Ozgiir Kibris

Keywords: social choice, experimental economics, decision making, arbitration,

compromise

This study empirically compares four different mechanisms recommended in the
arbitrator assignment process: Alternate Shortlisting (ASL), Compromise Rule of
k Names (CRk), Gradual Veto (GV), and Shortlisting Mechanism (SL). These four
mechanisms differ according to the number of steps they contain, whether they
include a first-mover, and whether they contain vetoes. Data were collected in a
computer laboratory environment with four different z-Tree treatments in which 290
undergraduate students from Sabanci University participated. A comparison was
made on notions such as Truthfulness, Pareto Optimality, Inequality, First Mover
Advantage, and Equal Loss Principle. All performance benchmarks are tested with
t-tests and OLS regressions with clustered standard errors by session. We found
that the Gradual Veto mechanism slightly outperforms the sequential mechanisms
regarding playing truthful behavior, but the same success is not valid in achieving an
efficient outcome. SL and ASL are more successful for players staying in their upper-
half alternatives. The Gradual Veto mechanism creates a more equal environment
for matched players. Among sequential mechanisms, ASL and CRk have lower First
Mover Advantage than SL. Also, we found some significant relationship between
participant characteristics and round outcomes.
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OZET

IKI KISILIK SOSYAL SECIM UZERINE BIR DENEY

SONNUR BAS
EKONOMI YUKSEK LiSANS TEZi, TEMMUZ 2023

Tez Damsmani: Prof. Dr. Ozgiir Kibris

Anahtar Kelimeler: sosyal secim, deneysel ekonomi, karar verme, arabuluculuk,

uzlagma

Bu c¢alisma, arabulucu atama siirecinde Onerilen dort farkli mekanizmay1 ampirik
olarak kargilagtirmaktadir: Alternatif Kisa Listeleme (ASL), k Adin Uzlagma Ku-
rali (CRk), Kademeli Veto (GV) ve Kisa Listeleme (SL) Mekanizmasi. Bu dort
mekanizma, igerdikleri adim sayisina, sirali olup olmamasina ve veto igerip iger-
memesine gore farklihk gostermektedir. Sabanci Universitesinden 290 lisans dgren-
cisinin katildig1 dort farkh z-Tree deneyi ile bilgisayar laboratuvar: ortaminda veriler
toplanmistir. Dogruluk, Pareto Optimalligi, Esitsizlik, Ilk Oyuncu Avantaji ve Esit
Kayip Ilkesi gibi kavramlar iizerinde bir karsilagtirma yapilmistir. Tiim performans
kiyaslamalari, t-testi ve oturum bazinda kiimelenmis standart hatali OLS regresy-
onu ile test edilmigtir. Dogrucu davranma konusunda vetolu simiiltane mekaniz-
manin sirali mekanizmadalardan biraz daha iyi performans gosterdigini ancak ayni
bagarinin Pareto Optimal bir sonuca ulagsmada gegerli olmadigimi gorditk. SL ve
ASL, oyuncularin tst yar1 alternatiflerinde kalabilmesi adina daha bagarihidir. GV
mekanizmasi, eglesen oyuncular i¢in daha esit bir ortam yaratir. Sirali mekanizmalar
arasinda ASL ve CRk, SL’den daha diigiik ilk oyuncu avantajina sahiptir. Ayrica,
katilimer 6zellikleri ile tur sonuglar1 arasinda bazi anlaml iligkiler bulduk.
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1. INTRODUCTION

A group of decision-makers trying to reach a compromise on a set of alternatives
is a common problem. Applications range from project evaluations and committee
decisions to the selection of arbitrators in conflict resolution. In arbitration, the
disputing agents select a neutral third party, an arbitrator, to make a binding de-
cision. In dispute resolution, arbitrators are assigned to cases in a decentralized
way that takes into account the parties’ preferences (Afacan, Anbarci, and Kibris
2022). According to the United States Arbitration Act, if in the agreement pro-
vision be made for a method of naming or appointing an arbitrator or arbitrators
or an umpire, such method shall be followed. For this purpose, many mechanisms
have been implemented or proposed as arbitrator selection methods. The literature
on arbitrator selection has proposed various mechanisms which may vary according
to the number of steps they include, whether they are simultaneous or sequential,
and whether they contain a veto. To add to this literature, in this thesis, We cre-
ated an experimental test environment inspired by this problem and the proposed

mechanisms.

The reason for suggesting new mechanisms and comparisons is to create the “ideal”
mechanism in the joint decision and compromising process. While making such com-
parisons, the previous literature employed some notions like Reaching Pareto Op-
timal outcome, Inequality, First Mover Advantage (for Sequential games), Playing
Truthfully, Reaching Equilibrium outcome, Median Satisfaction Test (De Clippel,
Eliaz, and Knight 2014), Unanimity Compromise Rule (Hurwicz and Sertel 1999),
Equal Loss Principle (Chun 1988), Fallback Bargaining Rule (Brams and Kilgour
2001), and Fairness and Reciprocity. These notions, which measure whether the so-
cial choice is a better and fair outcome, are heavily used in many different contexts
and appear in the literature of arbitrator selection mechanisms as expected. Consid-
ering these notions, I will empirically compare four different mechanisms according

to their success in delivering a desirable outcome.

This paper aims to compare and contrast four different mechanisms, where the
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setting consists of two agents and a set of five alternatives. The first mechanism is the
Gradual Veto Mechanism (GV), where agents simultaneously veto one alternative
until 0 or 1 alternative remains. The second mechanism is Shortlisting Mechanism
(SL), where the first-mover agent shortlists three alternatives, and the second-mover
agent makes the final decision among shortlisted candidates. The third and fourth
mechanisms come from the Rule of k Names family proposed by Barbera and Coelho
(2010). The third mechanism is the Compromise Rule of k Names (CRk), where
the first-mover agent picks a number k € {3,4,5}. Following this, the second-mover
agent chooses to be a “Proposer” or a “Chooser”. Depending on this decision, the
“Proposer” agent shortlists k alternatives, and the “Chooser” agent makes the final
decision among them. Alternate Shortlisting (ASL) is the final mechanism. Here,
the first-mover shortlists at least three alternatives. Following this, the second-mover
agent chooses to ”Accept” or “Reject”. If she accepts, she makes the final decision
among that proposed set. If she rejects it, she proposes a new set with cardinality
one greater than the old one. The first-mover makes the final decision among this

new set.

By comparing these four mechanisms, I hope to shed light on the strengths and
weaknesses of each mechanism and provide insights into how the collective decision
process can be improved. This paper contributes to the literature by testing these
four mechanisms that have yet to be empirically compared. Although they have
been studied theoretically and favored in some regards, no empirical comparison

has been made regarding the aforementioned notions.

We found that the Gradual Veto mechanism outperforms the sequential mechanisms
regarding playing truthful behavior, but the same success is not valid in achieving
an efficient outcome. SL and ASL are more successful for players staying in their
upper-half alternatives. The Gradual Veto mechanism creates a more equal environ-
ment for matched players. Among sequential mechanisms, ASL and CRk have lower
First Mover Advantage than SL. Also, we found some significant relationship be-
tween participant characteristics and round results. We tried to make a performance
comparison according to which criteria the mechanism would like to be selected and

applied.

This paper comprises four main sections. The first section provides a comprehen-
sive literature review on the two-person social choice and arbitrator selection. The
second section briefly defines the four mechanisms subject to the experiment. The
third section describes the experimental design, summary statistics of participants,
and methodology used in the study. The fourth section begins with the comparison

results on the Truthfulness, Pareto Optimality, Median Satisfaction Test, Fallback



Bargaining, Inequality, First Mover Advantage, Equal Loss Principle, Payoffs, Fair-
ness & Reciprocity. Finally, this section also includes a correlational analysis to
test whether there is a significant relationship between participant characteristics
and strategic behavior. The final section concludes the paper with a summary of
the essential findings and implications of the study. Experiment instructions, the
end of the study questionnaire, and Sabanci University Ethics Committee (SUREC)
approval can be found in the Appendix.



2. LITERATURE REVIEW

The arbitrator behavior and arbitrator selection processes have long been the sub-
ject of the economics literature. As one of the earliest empirical studies, Bloom
and Cavanagh (1986) looks at the preferences of unions and employers for different
arbitrators under New Jersey’s Fire and Police Arbitration Law data. Since their
estimation results and veto/rank mechanism outputs are close, they conclude that
most information about the parties’ preferences comes from the vetoed arbitrators
and not from the rank order of the non-vetoed arbitrators. The following literature
dealt with arbitrator selection in several categories: proposing new mechanisms,
creating properties and models to compare mechanisms, and empirically testing

proposed mechanisms.

First, if we look at the proposed mechanisms, we come across various mechanisms
with and without a veto. Van der Linden (2017), one of the studies on the veto
power of a mechanism, presents impossibility results showing that even limited veto
power makes many mechanisms of interest manipulable. However, there are many
veto mechanisms in the literature, and Laslier, Nunez, and Sanver (2021) propose
strike mechanisms as a solution to the classical problem of Hurwicz and Schmeidler
(1978)and Maskin (1999), according to which, in two-person societies, no Pareto
efficient rule is Nash-implementable. In the strike mechanism, each player simul-
taneously casts these vetoes, and the mechanism randomly selects one alternative
among the non-vetoed ones. Another veto mechanism is the Voting by Alternating
Offers and Vetoes (VAOV) mechanism proposed by Anbarci (2006). In the VAOV
scheme, the two players take turns to make offers until an alternative is accepted; any
offer rejected by a player is taken out of consideration, and if no offer is accepted, the
last remaining alternative is the outcome. VAOV and similar mechanisms are essen-
tial in this respect: Anbarci (2006) shows that equilibrium outcome sets converge to
the Equal Area solution’s outcome if the alternatives are distributed uniformly over
the comprehensive utility possibility set and as the number of alternatives tends to

infinity. (The outcome of the Equal Area solution is the intersection of the Pareto



frontier and the straight line that goes through the disagreement point and cuts S

into two equal areas.)

Looking at the sequential mechanisms in the literature, we can start with the Rule
of k£ names proposed by Barbera and Coelho (2010). In the Rule of £ names, one of
the parties proposes a shortlist, and the other chooses from it (Barbera and Coelho
2022). Then a single individual from outside the committee selects one of the listed
names for the office. Later, Barbera and Coelho (2022) proposed three mechanisms
based on the Rule of £ names. The characteristics of these mechanisms are that
they contain few steps, weakly implement the Unanimity Compromise Set, and are
robust to the strategic inclusion of candidates. They argue that rules of £ names and
shortlisting are good methods to achieve compromise but can be improved. They say
the presence of the first mover in Shortlisting Mechanism makes unfair treatment too
obvious. A comparison in terms of Inequality and First Mover Advantage is required
to test this argument empirically. The fact that we will compare two mechanisms
from the Rule of £ names, namely Compromise Rule of £ Names and Alternate

Shortlisting, and the Shortlisting Mechanism, helps us to test this argument.

As another branch of social choice theory and arbitrator selection literature, some
papers propose and model several properties and notions, which are also employed
in this paper. Hurwicz and Sertel (1999) proposed the Majoritarian Compromise re-
lated to Unanimity Compromise and Fallback Bargaining notions. The compromise
rule can equivalently be interpreted as maximizing the welfare of the worst-off agent
when each agent’s payoff from an alternative (Kibris and Sertel 2007). This pa-
per examines whether outcomes satisfy the Fallback Bargaining property, in which
bargainers begin by indicating their preference rankings over alternatives. They
then fall back, in lockstep, to less and less preferred alternatives — starting with
first choices, then adding second choices, and so on — until an alternative is found
on which all bargainers agree. (Brams and Kilgour 2001). Apart from optimality
and efficiency-related notions, literature also considers the inequality among players.
Chun (1988) proposes the Equal Loss Principle to check whether agents lose from
the best-ranked alternative equally. Furthermore, the Minimal Rawlsian Principle
(sometimes called Minimal Satisfaction Test (De Clippel and Eliaz 2012)) ensures

that the chosen alternative is in the upper half of both agents’ preferences.

Finally, we can start with De Clippel, Eliaz, and Knight (2014) to review studies
that empirically test some arbitrator selection mechanisms in the laboratory envi-
ronment. De Clippel, Eliaz, and Knight (2014) compare Shortlisting Mechanism
and Veto-Rank mechanism regarding efficiency and minimal satisfaction test. They

conclude that the Veto-Rank mechanism includes a significant pattern of strategic



behavior and that the SL mechanism outperforms VR in terms of efficiency. Also,
they look at fairness and reciprocity and try to find some punishment behaviors.
They argue that fairness concerns seem to affect the behavior of some participants,
whose decisions may be reconciled with a theory of intentions-based reciprocity.
With a similar experimental design, Bol, Laslier, and Nunez (2022) evaluate the
performance of three bargaining mechanisms: Shortlisting Mechanism, The simul-
taneous mechanism, where each player simultaneously vetoes two options out of the
five available ones, and the outcome is a uniform lottery over non-vetoed options and
Gradual Veto mechanism, where at each step and simultaneously, each subject ve-
toes one option. While comparing the mechanism, they look at the sum of subjects’
monetary payoffs (called efficiency in this context), inequality, first mover advan-
tage, and rates of reaching Pareto Optimal & Fallback Bargaining alternatives. They
conclude that while the simultaneous mechanism performs poorly both in terms of
efficiency and inequality, the gradual vetoes mechanism achieves high levels of ef-
ficiency and even reduces inequality compared to the non-symmetric shortlisting

mechanism.

This paper synthesizes the work done so far in the arbitrator selection literature.
We took some of the mechanisms proposed in the literature and may be superior
to others by their solutions. We included the properties usually used in mechanism
comparisons. We compare the mechanisms that have yet to be empirically compared
in an experimental setting and properties/notions that have not been included in
such an empirical analysis. A mechanism from the Rule of £ names family has not
been compared with the Shortlisting mechanism before. Therefore, we included the
Alternate Shortlisting and Compromise Rule of £ Names mechanisms proposed by
Barbera and Coelho (2022) in the analysis. Although Shortlisting mechanism and
Gradual Veto have been compared before, this comparison is incomplete in some
respects; for example, it does not include an Equal Loss Principle analysis. We
would like to contribute to the mechanism comparison literature by comprehensively

analyzing different mechanisms by different properties.



3. EXPERIMENTAL DESIGN

The experimental sessions were held at Sabanci University, Faculty of Arts and
Social Sciences. Sabanci University uses the SONA system where registered stu-
dents can earn Research Credits (RC) as bonus points in some courses in exchange
for participating in psychology, marketing, and economics experiments. The study
announcement is published on the SONA website, and students can sign up volun-
tarily. 170 undergraduate students from the SONA pool participated. Additionally,
students of some ECON mass courses were invited in exchange for the opportunity
to earn bonus points in their courses. 120 students enrolled in these courses also
participated in the experiment. Participants were invited to the Faculty of Arts and
Social Sciences Computer Lab. The session began with the instructions being read
aloud when all participants arrived at the lab, followed by the treatment played
on computer screens with the mouse. When the treatment was completed, the ses-
sion was completed with the participants filling out a personal questionnaire. The

all-inclusive session took approximately 50-55 minutes to complete.

This experiment is registered in The American Fconomic Association’s registry for
randomized controlled trials with the RCT ID AEARCTR-0010662

Each mechanism was designed with z-Tree (Fischbacher 2007). The language of the
treatments was Turkish, and only students whose native language is Turkish could
participate. An even number of students attended the sessions. Which mechanism to
play was chosen randomly before the session. Each participant was introduced to a
single mechanism, implying that it is a between-subject design. Participants played
the chosen mechanism for 40 rounds by randomly matching another participant.
It is not a setting where the participants are constantly matched with the same
participant because the arbitrator selection and conflict resolution literature is based
on a decision-making process without communication and post-history. Each round
ended with selecting one of the alternatives {a,b,c,d,e}. The participants won
Experimental Money (EM) corresponding to that alternative in their preference

ordering, which varies between 0 EM and 400 EM. One of the 40 earnings was
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randomly chosen when the study was completed. This amount was added to the
Experimental Money earned from participation, which is 300, fixed. Finally, this
summation was converted into Research Credits (RC) for students from the SONA
pool and into bonus points for ECON mass course students. Table 3.1 shows the

conversion between Experimental Money and Research Credits and bonus points.!

Table 3.1 Experimental money, research credits and bonus points conversion

EM From Total EM Total RC Total Bonus
Random Round Earned Earned Earned

400 700 3.5 2
300 600 3 1.7
200 500 2.5 14
100 400 2 1.1
0 300 1.5 0.8

Upon completing the experimental study, participants filled out a short question-
naire on their demographic information, like age, sex, gender, and birthplace. In
addition to these questions, several questions were asked on religion, trust, and po-
litical views. They were asked an open-ended and optional question for the religion,
“What are our religious beliefs?”. For the trust, we employed the question state-
ment frequently used by General Social Survey (GSS) (Davis and Smith 1991) or
the World Values Survey (WVS), which is “Generally speaking, would you say that
most people can be trusted or that you can’t be too careful in dealing with people?”
(Naef 2009). For political view, “Some people think of political attitudes as being on
the “left" or “right”. Here is a scale stretching from left to right, with “17 as being
the most to the left and “107 being the most to the right. When you think of your
political opinions, where would you put yourself on this scale?” (Lambert 1983).
Table 3.2 summarizes the descriptive statistics of the participants. The average age
of the participants is 22, and slightly less than half are female. Although this is an
economics experiment, there is a diverse profile of participants from different majors.
Only 9% of the participants are enrolled in the Economics program. The remaining
students are enrolled in departments such as Computer Science, Psychology, Man-
agement, and Industrial Engineering. Life satisfaction is about 7 out of 10, trust
toward others is 5 out of 10, and participants have located themselves on the 3.8 of

the political spectrum on average. These values are quite similar across treatments.

Forty rounds consist of 4 sections. The rules of the game do not change between

"'When students collect 10 Research Credits, they can use these points to get a bonus. The recommended
research credit to be awarded after a 1-hour study is 2.5.
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Table 3.2 Summary statistics for the participants to the experiment

ASL CRk GV SL All Sample

Participants 78 74 70 68 290
Age 22.5 22.1 21.8 21.9 22.1
Female 38 33 30 38 139
ECON Major 6 6 7 7 26
CS Major 30 27 25 24 106
Life Satisfaction 7 7.2 7.1 6.6 6.7
Trust Toward Others 5.3 5 5 4.9 5

Political View 4.1 3.8 3.4 3.8 3.8

the sections; the same mechanism is still played. The only thing that changes is
the preference orderings. Therefore, the participant’s earnings assigned to each
alternative and the matched participant’s earnings assigned to each alternative may
change. At the beginning of each round, participants are divided into two groups.
One preference ranking was assigned to one half, and another preference ranking was
assigned to the other half. During these ten rounds, players were randomly matched
with a participant from the other group. Hence, they had the same preference
ranking for ten rounds, also the player they matched with had the same preference
ranking whole the time. The payoff table describing the participants’ preference
ordering and corresponding EMs was always shown on the screen. It is a setting
with complete information because, in real life, it can be easily assumed that the
two agents making such a decision have an idea of both their own preferences and
the preferences of the other agent. The preference order, used by De Clippel, Eliaz,
and Knight (2014) for the first time is shown in 3.3

Table 3.3 Preference profiles

Pf1 | Pf2 | Pf3 | Pf4 |EM
PlLL1 PL2|PL1 PL2|PL1 PL2|PL1 PL2
a e a b a c a e 400
b d b a b b b c 300
c C c C C a C a 200
d b d d d d d b 100
e a e e e e e d 0

As De Clippel, Eliaz, and Knight (2014) suggested, each preference profile has
different characteristics regarding the level of conflict and equilibrium strategies.
The first preference profile has a total conflict; the only alternative that does not
create inequality between players is ¢. The second preference profile has a par-
tial conflict with the first two-ranked alternatives. Especially in the mechanisms

that involve veto, any miscoordination on first-two ranked alternatives might result

9



in choosing alternative ¢ or worse. The third preference profile also has a par-
tial conflict in the upper half, but this time, there is a compromise point b. The
fourth preference profile is added to the analysis for the empirical consistency with
De Clippel, Eliaz, and Knight (2014). We have created various orders of playing
in which these preference profiles are played. Playing a random order in each ses-
sion makes controlling for a learning spillover effect across preference profiles easier.
The four orders of playing are Pf1— Pf2— Pf3— Pf4, Pf1—Pf3—Pf2— Pf4,
PfA—Pf2—Pf3—Pfl, PfA—Pf3—Pf2— Pf1. In short, we changed the order
of Pf1—Pf4and Pf2— Pf3.

Participants had a time limit for making each decision, usually no more than 30 sec-
onds. If no decision was made within the time limit, the round was automatically
skipped, and its data was not included in the analysis. About 8% of total observa-
tions were dropped due to timeout. The instructions provided to participants and

survey questions are in the Appendix.

10



4. MECHANISMS

These mechanisms consist of two agents with some strict preference rankings over a

set of five alternatives, namely a,b,c,d, e

4.1 Shortlisting Mechanism

At the start of each round, one of the matched participants will be chosen as Player
1 and the other as Player 2. The game will be played according to this. It is equally
likely that being selected as Player 1 or Player 2 by the computer for each round.

o Step 1: Player 1 starts the game and offers 3 of 5 alternatives to Player 2.

o Step 2: Player 2 chooses one of these three alternatives, and the round is

completed by choosing this alternative.

In Shortlisting Mechanism, the truthful strategy is to shortlist the top three ranked
alternatives for Player 1 and choose the top-ranked alternative among shortlisted

alternatives for Player 2.

4.2 Compromise Rule of k Names (CRk)

At the start of each round, one of the matched participants will be chosen as Player
1 and the other as Player 2, and the game will be played according to this. It is
equally likely that being selected as Player 1 or Player 2 by the computer for each

round.

o Step 1: Player 1 moves first and chooses value k € {3,4,5}.

11



e Step 2: Once this choice is made public, Player 2 decides whether to act as
the Proposer or the Chooser. Hence, the game will follow one of the 2 cases

described below depending upon Player 2’s decision.
— If Player 2 decides to act as the Proposer:

x Step 3: Player 2 selects k candidates out of 5 available alternatives.

Remember that k is the value that was chosen by Player 1 at Step 1.

% Step 4: Player 1 is informed of Player 2’s shortlist. Player 1 chooses

the final alternative out of this shortlist.
— If Player 2 decides to act as the Chooser:

x Step 3: Player 1 selects k candidates out of 5 available alternatives.

Remember that k is the value that was chosen by Player 1 in Step 1

x Step 4: Player 2 is informed of Player 1’s shortlist. Player 2 chooses

the final altenatives out of this shortlist.

4.3 Alternate Shortlisting

At the start of each round, one of the matched participants will be chosen as Player
1 and the other as Player 2. The game will be played according to this. It is equally
likely that being selected as Player 1 or Player 2 by the computer for each round.

o Step 1: Player 1 proposes a set of minimum three alternatives from the set
{a,b,c,d,e}.

e Step 2: Player 2 is informed of Player 1’s proposal. Player 2 has two alter-
natives. Either she Accepts Player 1’s proposal or she Rejects it. Hence, the
game will follow one of the 2 cases described below depending upon Player 2’s

decision.
— If Player 2 accepts:

x Step 3: Player 2 chooses the final alternative out of this proposed

set.
— If Player 2 rejects:

x Step 3: Player 2 proposes an alternative set in which the cardinality

must be one more than Player 1’s proposal.

12



x Step 4: Player 1 chooses the final alternative from this new proposed

set.

4.4 Gradual Veto

e Step 1: Both Players simultaneously veto an alternative from 5 alternatives.

o Step 2: Once vetoed alternative/s are eliminated from available set, both
Players simultaneously veto an alternative from the remaining alternatives
again. This veto process might take several steps until 1 or 0 alternative is
available. There are two ways of determining the final outcome depending on

the number of remaining alternatives.
— If exactly one alternative remains:
x This one alternative is the outcome.
— If all alternatives have been vetoed, no alternatives left:

x This means that exactly two alternatives were non-vetoed at the
previous stage, and both were vetoed at the very last step. The

outcome is a random draw over these two alternatives.

In the Gradual Veto Mechanism, vetoing the worst-ranked alternative among avail-

able ones are the truthful strategy.

13



5. RESULTS

This section starts with the empirical comparison of the mechanisms in terms of
Truthfulness, Reaching Equilibrium Outcome, Efficiency, Minimal Satisfaction Test,
Fallback Bargaining, Inequality, First Mover Advantage, Equal Loss Principle, and
Fairness & Reciprocity. Results are given by categorizing Preference Profiles as be-
ing early or late. Early means the first five periods of a Preference Profile, in which
participants may experience getting used to the payoff table. Late means the last
five periods of a Preference Profile, in which participants might have a meaningful
convergence in their strategies. Following the descriptive numbers, I made perfor-
mance comparisons with different t-tests by separating and not separating according
to Preference Profiles. Finally, the correlational analysis of the relationship between

participant characteristics and strategic behaviors and outcomes is shown.

5.1 Truthfulness

When comparing mechanisms, one of the most important aspects is truthtelling and
strategizing. In this section, we define the decisions for each mechanism step that
players must make if they completely stick to their preference orderings. Mechanisms
where truthful behavior is not common and players hide their true preferences by
acting strategically are unfavorable. Now, here is the list of how we define truthful

behavior:
« ASL

— First mover proposes a set that only includes her best 3, 4, or 5 alterna-

tives.

— Second mover accepts a set if this set only includes her best 3, 4, or 5

alternatives.
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— If the second mover rejects and decides to propose a new set, she only

proposes the set that includes her best 4 or 5 alternatives.

— If the second mover accepts and chooses an alternative from the proposed

set, she only chooses her best-ranked alternative among available ones.

— If the second mover rejects and proposes a new set, the first mover only

chooses her best-ranked alternative among available ones.
- CRk

— If the second mover decides to propose, she only proposes the set that

includes her best k& alternatives.

— If the second mover decides to choose, the first mover only proposes the

set that includes her best k alternatives.

— If the second mover decides to propose, the first mover only chooses her

best-ranked alternative among the available ones.

— If the second mover decides to choose, she only chooses her best-ranked

alternative among the available ones.
- GV
— Players veto their worst-ranked alternatives among available ones.
« SL
— The first mover shortlists her best three alternatives.

— The second mover chooses her best-ranked alternative among the short-

listed alternatives.

Here, we made this analysis on a decision basis rather than a round basis. It means
that we evaluate every decision separately as long as the if conditions above are
satisfied. We were not interested in whether the outcome was a product of complete
truth. And all decisions apart from the above are classified as somehow strategiz-
ing. We did not make a separate analysis of the levels of reasoning and strategies.
However, there is a significant difference between early decisions and late decisions
(p < 0.01.). The early decision means the very first decision of the players, usually
including a proposal. The late decision means the decisions that end the round,
usually choosing the final alternative. The details of the early/late decisions are
explained in the Appendix. So, we represent another comparison just interested in

the early decisions.
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Table 5.1 Two sample t-test results for the truthfulness

Mean 1 Mean 2 p-value

SL vs GV 0.78 0.77 0.5
Pf1| GV vs ASL 0.77 0.61 QFH*
ASL vs CRk  0.61 0.55 0.02**
GV vs ASL 0.52 0.52 0.9
Pf2 | ASL vs SL 0.52 0.48 0.12
SL vs CRk 0.48 0.44 0.2
GV vs CRk 0.5 0.43 QFH*
Pf 3 | CRk vs SL 0.43 0.43 0.9
SL vs ASL 0.43 0.41 0.4
GV vs ASL 0.61 0.56 0.04**
Pf4 | ASL vs SL 0.56 0.5 0.03**
SL vs CRk 0.5 0.37 QFHk
GV vs SL 0.6 0.55 Q¥**
All | SL vs ASL 0.55 0.52 0.07**
ASL vs CRk  0.52 0.45 QFH*
**Ep <0.01, **p <0.05, *p<0.1

Table 5.1 shows the means of the truthful behavior. Most truthful behavior can be
observed in Pf 1. SL has significantly the highest number. Shortlisting the best three
alternatives fully coincides with shortlisting other player’s worst three alternatives.
And the-second mover is pushed to choose the middle alternative, which is also a
truthful behavior. In Pf 2, there is no significant difference among mechanisms. In
Pf 3, GV has a significant advantage, and other sequential mechanisms are similar.
Vetoing the worst-ranked alternative makes meeting at compromise point b easier. In
Pf 4, all means are significantly different, and GV has the highest number. Overall,
ASL and CRk are falling behind the SL and GV. This analysis includes all decisions.
However, there is a significant change in the behavior through a round. As the
end of the round approaches, players are already creating the environment to get
their higher-ranked alternatives and pushing others to play truthfully to get that
alternative. In sequential mechanisms, shortlisting the best-ranked alternative and
other’s worst alternatives is a strategic behavior. Later, the second mover has to
choose the first mover’s best-ranked alternative. Now, it is time to decompose the
decision type and look at the beginning of the game, where certain strategies might
be set.

Table 5.2 shows the comparison of early decision truthfulness. The ordering of
mechanisms is generally unchanged, but there is a significant decrease in the means.
Shortlisting the best-three alternatives is not common in Pf 2, Pf 3, and Pf 4 for
SL. In Pf 3, only 10% of the proposals are a,b,c. In the mechanism where the size
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Table 5.2 Two sample t-test results for the early decisions truthfulness

Mean 1 Mean 2 p-value

SL vs GV 0.73 0.67 0.03**
Pt1| GV vs ASL 0.67 0.63 0.3

ASL vs CRk  0.63 0.59 0.2

GV vs ASL 0.35 0.32 0.3

Pf2 | ASL vs CRk  0.32 0.24  0.02%*
CRk vs SL 0.24 0.15  0.003%**
CRkvs GV 0.31 0.27 0.12
Pf3| GVvs ASL  0.27 0.13 QH
ASL vs SL 0.13 0.1 0.16
GVvs ASL 059 0.4 OFFF
Pf4 | ASL vs CRk 0.4 0.27 Qo
CRk vs SL 0.27 0.17 (o
GV vs ASL.  0.46 0.36 0
All | ASL vs CRk  0.36 0.35 0.7
CRk vs SL 0.35 0.27 Qo
FFn <0.01, **p <0.05, *p<0.1

of the proposed set can be more than three, the truthful behavior at the beginning
is more common. In GV, truthful behavior increases at the end of the game. It
means that the very first behavior includes some strategic thinking. Once they
create this strategic environment, they veto the worst alternatives later. Overall,
SL early decisions have significantly more strategic thinking. This pattern decreases
in ASL and CRk, but no significant difference exists. Regarding GV, almost half
of the early decisions are truthful, which is significantly more common than other

mechanisms.

5.2 Reaching Equilibrium Outcome

From the equilibrium characterizations of Barbera and Coelho (2022) and Bol,
Laslier, and Ntnez (2022), we identified the equilibrium outcomes for Pf 1, Pf 2, and
Pf 3. We did not analyze equilibrium strategies separately since thick best responses
and multiple steps make it harder to comment on whether the participants follow
equilibrium strategies. Also, as empirically consistent with Bol, Laslier, and Nunez
(2022), we did not include analysis on Pf 4. Pf 4 took place in De Clippel and Eliaz
(2012) due to Nash-Equilibrium analysis of the Veto-Rank mechanism. Since we
do not have that mechanism, we did not include Pf 4 in our equilibrium outcome

analysis.
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Table 5.3 Two sample t-test results for reaching equilibrium outcome

Mean 1 Mean 2 p-value

SL vs GV 0.76 0.73 0.31
Pt1 | GV vs CRk 0.73 0.63 (e
CRk vs ASL  0.63 0.51 (e
GV vs ASL 0.59 0.46 (e
Pf2 | ASL vs CRk  0.46 0.4 0.03**
CRk vs SL 0.4 0.39 0.8

GV vs ASL 0.7 0.7 0.7
Pt 3 | ASL vs CRk 0.7 0.5 (koK
CRk vs SL 0.5 0.2 (oK

GV vs ASL  0.68 0.55  OFFF

All | ASL vs CRk  0.55 0.51  O%*

CRk vs SL 0.51 045 0
L <0.01, **p <0.05, *p<0.1

Table 5.3 shows the performances of the mechanisms in reaching the equilibrium
outcome. ASL is one of the successful mechanisms in reaching equilibrium outcomes,
except Pf 1. In Pf 1, SL has the highest percentage, where %76 of the outcomes
are Equilibrium outcomes. Overall, all comparisons are significant, and GV is the
most successful. Even though in Pf 1 of SL players can meet at ¢, which constitutes
an equilibrium outcome, SL has the lowest percentage in reaching an equilibrium

outcome overall.

5.3 Efficiency

By simply adopting the definition of efficiency, an alternative is considered efficient
(Pareto optimal) if there is no feasible alternative that can make some agent better
off without making someone else worse off. Table 5.4 shows efficient alternatives for

each Preference Profile.

Table 5.4 Efficient alternatives

pf1 | Pf2 | Pf3 | Pf4 |EM
PlLL1 PL2|PL1 PL2|PL1 PL2|PL1 PL2
a e a b a ¢ a e 400
b d b a b b b C 300
(¢ c c C c a c a 200
d b d d d d d b 100
e a e e e e e d 0
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In Preference Profile 1, all alternatives are efficient since there is a total conflict. In
Preference Profile 2, only a,b are efficient. Any miscoordination or desire to pun-
ish the other player might result in failing efficiency. As discussed in behavioral
concerns, attempting to eliminate the alternative worth 400 EM for the other par-
ticipant to get 400 EM can suddenly drop the round payoff to 200 EM or less. In
Preference Profile 3, also ¢ is an efficient alternative. This partial conflict with a
compromise point might decrease the risk of reaching an inefficient alternative. In

Preference Profile 4, only b,d are inefficient alternatives.

Table 5.5 Percentage (%) of reaching efficient alternative
| Pf1|Pf2|Pf3|Pf4

Early 5 | 100 | 84 95 75
ASL Late 5 | 100 | 80 96 85
Early 5 | 100 | 75 83 79
CRk Late 5 | 100 | 68 76 75
av Barly 5 | 100 | 49 86 62
Late 5 | 100 | 69 88 o1
3L, Early 5 | 100 | 79 82 85
Late 5 | 100 | 79 84 81

Table 5.5 shows the percentages of reaching an efficient alternative. At first glance,
sequential mechanisms give better results than the mechanism with veto. The most
obvious difference is seen in Pf 2 and Pf 4. A strategy to veto the best alternatives of
the matched player can lead to inefficient outcomes. The GV mechanism facilitates
access to efficient outcomes in Pf 3, where the focal compromise alternative exists.
One explanation can be the player who has the power to shortlist moves away from

the compromise point.

Table 5.6 compares the percentages of reaching the PO alternative to see whether
a mechanism performs significantly better. In Pf 2, SL and ASL outperform CRKk,
but there is no significant difference between SL and ASL. Also, CRk is giving
significantly more successful results compared to GV. In Pf 3, ASL is relatively
successful again. This time, GV is significantly better than SL, and SL is significantly
better than CRk. The compromise point in Pf 3 has a large effect in the sudden rise
of the GV after Pf 2. In Pf 4, there is no significant difference between percentages.
In a nutshell, ASL is one of the most efficient mechanisms for all Preference Profiles,
followed by SL. On the other hand, CRk is usually falling behind these two. GV is
successful only in Pf 3, with the compromise point in the upper half, but by looking
at all observations, CRk is significantly better than GV.
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Table 5.6 Two sample t-test results for the efficiency

Mean 1 Mean 2 p-value

ASL vs SL 0.82 0.79 0.12
Pf2 | SL vs CRk 0.79 0.72 QF**
CRk vs GV 0.72 0.6 QFH*
ASL vs GV 0.95 0.87 QFH*
Pf3 | GV vs SL 0.87 0.83 0.03**
SL vs CRk 0.83 0.79 0.08%*
SL vs ASL 0.83 0.8 0.24
Pf4 | ASL vs CRk 0.8 0.77 0.19
CRk vs GV 0.77 0.56 Q¥H*
ASL vs SL 0.9 0.86 QFH*
All SL vs CRk 0.86 0.82 QF**
CRk vs GV 0.82 0.76 QFH*
FFE, <0.01, Fp <0.05, *p<0.1

5.4 Minimal Satisfaction Test

An alternative in the upper half of both players’ rankings satisfies the Minimal
Satisfaction Test (MST).

Table 5.7 Minimal satisfaction test alternatives

Pf1 | Pf2 | Pf3 | Pf4 |EM
PlLL1 PL2|PL1 PL2|PL1 PL2|PL1 PL2
a e a b a ¢ a e 400
b d b a b b b C 300
¢ c ¢ c c a c a 200
d b d d d d d b 100
e a e e e e e d 0

Table 5.7 shows alternatives satisfying MST for each Preference Profile. In Pref-
erence Profile 1, MST alternatives are a strict subset of efficient alternatives since
only c satisfies MST. In Pf 1, all alternatives are efficient and have the same total
payoff. But we need MST analysis to understand whether players are being pushed
to their worst-ranked alternatives. In Pf 2, we are expanding the initial efficient set.
Miscoordination may result in ¢ being chosen and inefficiency, but it is an alternative
that satisfies MST since c is in the upper half for both players. In Pf 3, efficient
alternatives and MST alternatives are the same. In Pf 4, only a,c are satisfying
MST.
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Table 5.8 Percentage (%) of reaching MST alternatives
| Pf1|Pf2|Pf3|Pf4

Early 5 | 43 98 95 69
ASL Late 5 o7 97 96 78
Early 5 | 57 91 83 74
CRk Late 5 68 82 76 71
Qv Early 5 | 70 85 86 61
Late 5 77 89 88 49
3L Early 5 | 66 91 82 80
Late 5 85 95 84 81

Table 5.8 shows the percentages of reaching an alternative satisfying MST. In Prefer-
ence Profile 1, knowing that only ¢ satisfies MST, GV and SL are relatively successful
in reaching it. Later in the SL mechanism, the strategy of equalizing and meeting
in the middle prevailed. On the other hand, antisymmetric outcomes are reached
with higher percentages in CRk and ASL mechanisms. In Pf 2, we can see a sudden
increase compared to PO percentages. This increase comes from including ¢ in the
desired set. The mechanism by which c is selected with the highest percentage is the
Gradual Veto mechanism. This confirms our hypothesis. In this simultaneous veto
mechanism, players can act to eliminate the other player’s highest-rank alternative.
In other mechanisms that include a shortlist, seeing alternatives with higher payoffs
motivates them to choose a or b more easily. In Pf 4, the percentage reaching MST
alternative is less than the PO alternative since e does not satisfy MST. The least
decrease is seen in the Gradual Veto mechanism. This reinforces the hypothesis
that veto-containing mechanisms are important in eliminating the other player’s
highest-ranked alternative, implying that alternative e is already less likely to be

selected.

Table 5.9 compares the percentages of reaching the alternatives satisfying MST to
see whether a mechanism performs significantly better. To start with Pf 1, SL. and
GV are doing better. This is the only Preference Profile that ASL is giving the
worst success. Only half of the outcomes satisfy MST, meaning that c is selected.
ASL is significantly better than all mechanisms in all preference profiles except Pf
1. If we look at the overall results, ASL and SL are the first two again, and GV
and CRk are following them. Due to antisymmetric outcomes of ASL in Pf 1, SL is
significantly better than ASL in terms of MST.
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Table 5.9 Two sample t-test results for the MST

Mean 1 Mean 2 p-value

SL vs GV 0.76 0.73 0.3
Pt1 | GV vs CRk 0.73 0.62 (e
CRk vs ASL  0.62 0.5 (e

ASL vs SL 0.98 0.93 (e
Pt 2 | SL vs CRk 0.93 0.87 (e

CRk vs GV 0.87 0.87 0.9
ASL vs GV 0.95 0.87 (e
Pf3 | GV vs SL 0.87 0.83 0.03**

SL vs CRk 0.83 0.79 0.08*
SL vs ASL 0.81 0.74  0.01%
Pf4 | ASL vs CRk  0.74 0.72 0.5
CRkvs GV 0.72 0.55 QR
SL vs ASL 0.83 0.8 0.003%%
All | ASL vs GV 0.8 0.76 Qo
GV vs CRk  0.76 0.75 0.5
FFn <0.01, **p <0.05, *p<0.1

5.5 Fallback Bargaining Test

The fallback bargaining Test (FB) gives the highest possible level of utility to the
worse-off subject. Bol, Laslier, and Nunez (2022). In this context, the alternatives
with the highest rank for the worst-off players are the Fallback Bargaining alterna-

tives. Table 5.10 shows alternatives satisfying FB for each Preference Profile.

Table 5.10 Fallback bargaining alternatives

pPf1 | Pf2 | Pf3 | Pf4 |EM
PlLL1 PL2|PL1 PL2|PL1 PL2|PL1 PL2
a e a b a c a e 400
b d b a b b b C 300
¢ c c C C a c a 200
d b d d d d d b 100
e a e e e e e d 0

In Preference Profile 1, like MST, only c is the Fallback Bargaining alternative since
the highest rank of the worst-off player can be 3. In Preference Profile 2, the highest
rank of the worst-off player is 2, and a,b are FB alternatives. In Pf 3, we can see
a difference compared to PO and MST since Fallback Bargaining only admits b. In

Pf 3, Fallback Bargaining success can be used to measure the power of compromise.

Table 5.11 shows the percentages of reaching an alternative satisfying Fallback Bar-
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gaining.

Table 5.11 Percentage (%) of reaching fallback bargaining alternatives
| Pf1|Pf2|Pf3|Pf4

Early 5 | 43 84 66 69
ASL Late 5 57 80 73 78
Early 5 | 57 75 49 73
CRk Late 5 68 68 51 71
av Early 5| 70 49 67 61
Late 5 7 69 74 49
qL, Early 5 | 66 79 44 80
Late 5 85 79 41 81

Fallback Bargaining analysis is a synthesis of PO and MST analyses. Pf 1 is the
same as MST, and Pf 2 is the same as PO. In Pf 3, only b satisfies the Fallback
Bargaining, the focal compromise outcome that gives the highest payoff. In Pf 3,
more than %80 of the observations resulted in a, b, ¢ selected in all mechanisms. Now,
it is time to distinguish whether players compromise. In SL, rounds that b is selected
are less than half. Having an opportunity to increase the size of the shortlisted set,
ASL and CRk give relatively better results than SL in terms of compromise. In Pf

3, the most successful mechanism is the GV.

5.6 Inequality

As measures of Inequality among matched participants, we employed three notions:
Average Payoff Difference by Round, First Mover Advantage for sequential mecha-
nisms, and Equal Loss Principle. Table 5.12 shows the absolute value of the payoff

difference.

It can be seen that the Gradual Veto mechanism is usually doing a better job in terms
of equality. Especially in Pf 3, it facilitates access to alternative b, the only Fallback
Bargaining alternative, creating more equal results. Also, there is a common trend
for all mechanisms, such that inequality between matched participants decreases in
later periods, except Shortlisting Mechanism. In Shortlisting mechanism, only three
alternatives are shortlisted, and sometimes shortlisting other participant’s worst
three alternatives results in punishment. This behavior pattern will be explained in

the next sections.
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Table 5.12 Average payoff difference by round

| Pf1|Pf2|Pf3|Pf4

Early 5 | 161 | 84 58 | 174
Late 5 | 115 | 80 46 | 166
Early 5| 116 | 75 67 | 167
Late 5 80 68 49 | 158
Early 5 | 73 49 39 | 162
Late 5 55 69 28 | 159
Early 5 | 88 79 77 | 170
Late 5 44 79 85 | 163

ASL

CRk

GV

SL

Table 5.13 Two sample t-test results for the inequality

Mean 1 Mean 2 p-value

ASL vs CRk 135 97 Vol
Pf1 | CRk vs SL 97 65 (e
SL vs GV 65 64 0.87
ASL vs SL 82 79 0.11
Pf2 | SL vs CRk 79 72 0.01%*
CRk vs GV 72 39 (e
SL vs CRk 81 98 i
Pt 3 | CRk vs ASL 58 52 0.2
ASL vs GV 52 34 (oK
ASL vs SL 170 167 0.5
Pt 4 | SL vs CRk 167 163 0.3
CRk vs GV 163 160 0.5
ASL vs SL 104 97 0.02%*
All | SL vs CRk 97 96 0.7
CRk vs GV 96 77 (e

ik <0.01, **p <0.05, *p<0.1

Table 5.13 compares the absolute value of payoff differences per round to see whether
a mechanism creates a significantly equal environment. First, in all Preference
Profiles, GV payoffs are significantly more equal. Only SL payoffs in Pf 1 and
CRk payofts in Pf 3 are near GV. In Pf 1, ASL is significantly the most unequal
mechanism. Since each sequential alternative has a payoff difference of 100, the
difference between the order of the alternatives selected in the ASL mechanism are
more than one on average. In Pf 1, CRk is more unequal than SL and GV. In Pf
2, ASL is the most unequal one but this time SL is as unequal as ASL. In Pf 3,
compromise point b effect shows itself in the GV inequality, which is significantly
the lowest. In Pf 4, there is no significant relationship. Overall, ASL is the most

unequal one, SL and CRk are close to each other and GV is significantly more equal.
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5.7 First Mover Advantage

Another inequality parameter is the First Mover Advantage. While recommending
Rule of £ Names family, Barbera and Coelho (2018) suggested that SL mechanism
migh have a heavier first mover advantage, but CRk and ASL can decrease it. Table
5.14 shows the payoff difference between the first and second mover. Even though
we observe negative first mover advantage sometimes, SL and ASL generally have
some FMA. Only in Pf 4, the difference is quite volatile and sometimes favors the

second mover.

Table 5.14 Average first mover advantage by round

Pt1|Pft2 | Pf3| Pf4
Early 5| 16 -2 -9 | -25
Late 5 7 20 0 27
Barly 5 | -11 -4 -8 | =27
Late 5 -t -13 | -9 | 45
Barly 5 | -2 11 9 S
Late 5 -5 11 34 53

ASL

CRk

SL

Table 5.15 Two sample t-test results for the first mover advantage

Mean 1 Mean 2 p-value

Pf 1 ASL vs SL 11 -4 0.12
SL vs CRk -4 -9 0.5
Pf 2 SL vs ASL 11 9 0.6
ASL vs CRk 9 -8 QFHk
Pf 3 SL vs ASL 21 -5 QFHk
ASL vs CRk -5 -9 0.4
Pf 4 SL vs ASL 43 3 QFHk
ASL vs CRk 3 -36 QFH*
All SL vs ASL 18 5 0.001***
ASL vs CRk 8 -15 QFH*

FFD <0.01, F*p <0.05, *p<0.1

Table 5.15 shows the p-values to see whether a mechanism favors the first mover
significantly. In Pf 1 and Pf 2, there is no significant relationship on the top.
However, in Pf 3 and Pf 4, SL has a huge first-mover advantage. Overall, in SL, the
first-mover completes the rounds with more payoffs than the second-mover compared
to the ASL and CRk. This difference is significant. What is interesting here is that,

on average, CRk has some negative first-mover advantage, which is significantly
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lower than ASL. ASL has an FMA value of 5, which can be interpreted as the most

neutral mechanism among sequential ones.

5.8 Equal Loss Principle

An alternative satisfies the Equal Loss Principle if it equalizes the loss of both agents
from the top point. In that regard, Table 5.16 shows the alternatives that satisfy
ELP.

Table 5.16 Equal loss principle alternatives

Pf1 | Pf2 | Pf3 | Pf4 |EM
PlL.L1 PL2|PL1 PL2|PL1 PL2|PL1 PL2
a e a b a c a e 400
b d b a b b b c 300
c c c c C a C a 200
d b d d d d d b 100
e a e e e e e d 0

In Pf 1, only c satisfies ELP. In Pf 2, the lower half is giving the same payoff. In Pf
3, focal compromise point b and worst-two ranked alternatives d,e satisfy ELP. In

Pf 4, there is no chance that players to equalize their payoffs.

Table 5.17 Percentage (%) of reaching equal loss principle alternatives

| Pf1|Pf2|PE3|Pf4
Early 5| 43 | 16 | 71 | 0
ASL - pates | 57 | 20 | 77 | o
Early 5 | 57 | 25 | 66 | O
CRE Jates | 68 | 32 | 76 | 0
Early 5| 70 | 51 | 81 | 0
OV ates | 77 | 31 86 | 0
g, Barly5[ 66 [ 21 | 61 | 0
Late 5 | 85 | 21 57 0

Table 5.17 shows the percentages of reaching an alternative satisfying ELP for each
mechanism. Usually, reaching ELP outcomes increases in later periods. It can be
due to a desire to compromise or to punish first-movers and locate themselves in an
equal place. In Pf 2, ELP outcomes are relatively low since pairs can stay in the

best-two alternatives a,b and has different payoffs.
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Table 5.18 Two sample t-test results for the equal loss principle

Mean 1 Mean 2 p-value
SL vs GV 0.76 0.73 0.3
Pf1| GV vs CRk 0.73 0.63 QFHk
CRk vs ASL 0.63 0.5 QFH*
GV vs CRk 0.41 0.28 QF**

Pf2 | CRk vs SL 0.28 0.21 0.001***
SL vs ASL 0.21 0.18 0.11
GV vs ASL 0.83 0.74 QFH*
Pf 3 | ASL vs CRk 0.74 0.71 0.2
CRk vs SL 0.71 0.59 Q¥H*
GV vs CRk 0.51 0.41 QFH*
All | CRk vs SL 0.41 0.39 0.18
SL vs ASL 0.39 0.39 0.7

Table 5.18 shows the p-values of the comparison of ELP outcomes. In Pf 2, Pf 3,
and Pf 4, GV is the most successful mechanism that can equalize playoffs. In Pf 1,
SL has a higher percentage than GV, but this difference is insignificant. Usually,
ASL falls behind the other mechanisms. Looking at all observations, in the GV

mechanism, more than half of the rounds are completed with equal payoffs. Other

L <0.01, **p <0.05, *p<0.1

mechanisms are more or less giving the same result.

Instead of looking at Pareto Optimal alternatives, Bol, Laslier, and Nunez (2022)
defines efficiency as the summation of the payoffs. Similarly, looking at the average
payoff might be a good idea to capture the total welfare. Table 5.19 shows the

average payoffs by rounds.

5.9 Payoffs

Table 5.19 Average payoff by round

|

Pf1|Pf2|Pf3|Pf4

ASL Early 5 | 200 | 324 | 288 | 244
Late 5 | 200 | 316 | 291 | 249
CRK Early 5 | 200 | 299 | 263 | 243
Late 5 | 200 | 278 | 243 | 236
Qv Early 5 | 200 | 252 | 269 | 223
Late 5 | 200 | 288 | 272 | 206
3L Early 5 | 200 | 308 | 261 | 252
Late 5 | 200 | 313 | 265 | 251
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There is no significant pattern of the change in average payoff between early and

late periods. Table 5.20 shows the means and p-values of the differences.

Table 5.20 Two sample t-test results for the average payoft

Mean 1 Mean 2 p-value

ASL vs SL 320 310 0.03**
Pt 2 | SL vs CRk 310 289 Vol
CRk vs GV 289 270 0.002%#*
ASL vs GV 289 270 (e

Pt3 | GV vs SL 270 263 0.16
SL vs CRk 263 253 0.08*
SL vs ASL 252 247 0.4

Pf4 | ASL vs CRk 247 240 0.3

CRk vs GV 240 214 (e

ASL vs SL 266 257 0.001°FF

All | SL vs CRk 257 246 Qo

CRkvs GV 246 239 002
L <0.01, **p <0.05, *p<0.1

In Pf 2 and Pf 3, ASL significantly produces the highest payoff on average. In Pf 2,
all differences are significant, and GV falls behind all other mechanisms. This lower
average payoff is related to the vetoing a,b and regressing to c¢. Overall, all average
payoffs are between 266 and 239, significantly different from each other. This result
is completely the same as the Efficiency result in Section 5.3. ASL produces the
most efficient outcomes and gives the highest payoffs to the participants. GV is the

most inefficient one and has the lowest average payoff.

5.10 Fairness & Reciprocity

When the experiment was completed, and the participants were asked their opinions
in an off-the-record way, we realized that sometimes they acted with feelings of
punishment. For punishment behavior, we tested whether the second player desires
to punish when the other player’s worst alternatives are offered. This analysis was
performed only for ASL, CRk, and SL since the punishment behavior scenarios are
similar across sequential mechanisms. We looked at the case where the second player
was offered the set containing the worst alternatives for each Pf. Then, we represent
the percentages of the second player choosing the alternative that did not bring
the highest payoff, which also brings a lower payoff to the first mover. Punishment
decision cases are summarized in the Appendix. Table 5.21 shows the punishment
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Table 5.21 Punishment behavior

Mean 1 Mean 2 p-value

Pf 2 ASL vs SL 0.21 0.19 0.7
SL vs CRk 0.19 0 QFH*
Pf 3 SL vs ASL 0.3 0.1 QFHk
ASL vs CRk 0.1 0 QFHk
Pf 4 SL vs ASL 0.17 0.1 0.09**
ASL vs CRk 0.1 0 QFH*
All SL vs ASL 0.21 0.15 0.04**
ASL vs CRk  0.15 0 QFH*

L <0.01, **p <0.05, *p<0.1

behavior percentages.

Only in Pf 2 there is no significant difference between SL and ASL. In other prefer-
ence profiles, there is a significant punishment behavior in SL compared to others.
Especially in Pf 3, Pl 1 shortlisting a,d,e or P1 2 shortlisting ¢,d, e results in d,e
being chosen with 30%. Overall, we do not see any punishment behavior in CRKk,
and in ASL, punishment behavior is significantly lower than CRk. One explanation
can be the following: the mechanisms that allow expanding the set or rejecting and
re-proposing might create a less sensitive environment for punishment. However, in
SL, the shortlisting only consists of 3 elements, and there is no way to change it.

This certainty might increase the desire to punish directly.

5.11 Session Effect: OLS Regression Analysis

So far, we have done all the analysis based on the assumption that sessions do
not have an effect on the outcome. Even though which mechanism will be applied
to which group is chosen randomly, the sessions might have some effect. For Ef-
ficiency, MST, and Inequality, we run three different OLS Regression where errors

are clustered by session. The model is as follows:

(5.1) Y = a4+ B1 X1+ PoXoi + B33 X3 + €

Where Y; is the binary variable that takes the value 1 if the outcome is Efficient
(1), the binary variable that takes the value 1 if the outcome satisfies MST (2),
and Inequality between matched participants. (3). Xi, X2, and X3 are dummy
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variables for ASL, CRk, and GV, respectively. € is clustered by session. Table 5.22

summarizes the OLS Regression results.

Table 5.22 OLS regression results for PO, MST, and inequality

Dependent variable:

(1) (2) (3)

ASL 0.042** —0.031 6.787**
(0.021) (0.021) (0.021)
CRk —0.042 —0.079*** —1.119%**
(0.027) (0.027) (0.027)
GV —0.099**  —0.071***  —20.120"**
(0.016) (0.016) (0.016)
Constant 0.861*** 0.833*** 97.084***
(0.015) (0.015) (0.015)
Note: *p<0.1; *p<0.05; ***p<0.01

Previous results are consistent with these regression results. For the efficiency, ASL
has a significantly higher average, and CRk follows it, but the coefficient is insignif-
icant. GV is significantly the most inefficient alternative. For MST, ASL is the
relatively successful one, and CRk is significantly the least successful in this regres-
sion. For Inequality, all coefficients are significant. ASL is the most unequal, and

GV is the most equal. All these results are the same as the previous sections.

5.12 Participant Analysis

In the en-of-the survey questionnaire, the participants asked for several personal
information. Then, we calculated each subject’s average success in reaching an effi-
cient outcome, their average payoff, and the inequality they create between matched

players. Figure 5.1 represents the results with 0.1 significance level.

We used the variables life expectancy, monthly spending, household income, trust

toward others, family location, life satisfaction, political view, number of siblings,

the existence of a religious belief, job experience, accommodation type, whether

they have an ECON major/minor, age, sex, and whether their major is Computer
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Figure 5.1 Correlation matrix of participant variables

expectancy
spending
household income
family location

trust

expectancy  1.00
spending  1.00
household income | 1.00
trust | 1.00

family location ' 1.00

life satisfaction ' 1.00

political view | 1.00

Science (CS).

There are not many, but a couple of significant relationships. First, the average
payoff decreases as life expectancy increases, and the coefficient is —0.25. There is
a similar relationship between household income and reaching an efficient outcome.
As household income increases, their success in reaching PO outcomes decreases. In
contrast, higher ages have a positive relationship with reaching efficient outcomes.

And finally, being a Computer Science student is positively correlated with reaching

efficient outcomes as well.
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6. CONCLUSION

We have taken two sequential mechanisms, the Alternate Shortlisting Mechanism
(ASL) and the Compromise Rule of £ Names, mentioned in the arbitrator selection
literature, which are theoretically claimed to yield better results in certain respects
than the Shortlisting mechanism. In addition, since the search for alternative simul-
taneous mechanisms to sequential mechanisms is also included in the literature, we
have added a recently defined simultaneous veto mechanism, called the Gradual Veto
(GV) mechanism to the study. We made comparisons and analyses on Truthfulness,
Efficiency, Minimal Satisfaction Test (MST), Fallback Bargaining, Inequality, First
Mover Advantage, Equal Loss Principle, Average Payoffs, Fairness, and Reciprocity

in a between-subject design with 290 participants from Sabanci University.

First, we looked at truthful behavior and strategizing. The GV mechanism has the
most truthful behavior patterns. ASL and CRk include strategic behavior more
than SL. Even though GV is a nearly-strategy-proof mechanism, it falls behind
other mechanisms in terms of efficiency. Overall, ASL and SL are doing better
jobs of reaching efficient outcomes and satisfying MST. Regarding inequality, GV
is creating a significantly more equal environment. Even though ASL is the most
efficient, it also brings higher inequality between matched players. Among sequential
ones, SL has a clear first-mover advantage. Average payoff statistics follow a similar
path as Efficiency. We repeat these analyses with three OLS regressions, where
errors are clustered by session to see whether this performance is related to the
session. The results do not change and stay significant. ASL is the most efficient
and satisfying MST and the most unequal. And finally, we define a punishment
pattern and analyze whether such a desire to punish is common among participants.

SL allows such direct punishment more, and there is no such behavior in CRKk.

Which mechanism should be adapted to daily life problems is a question that needs
to be considered in detail. In this thesis, we have evaluated the proposed mechanisms
from many aspects. If the priority is to achieve efficient outcomes, we have shown

empirically that different mechanisms do this as well as SL and do not give a player
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a direct first-mover advantage. On the other hand, if the priority is inequality or
strategy-proofness, it can be observed that the simultaneous veto mechanism creates

better results.
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individuals.

Instructions

This study is about the mechanisms used for joint decision-making between two
By participating in this study, you will earn Experimental Money,
which will later be converted into research credits. Every 100 EM will be equivalent
to 0.5 research credits. Your total earnings will consist of your participation fee of
300 EM plus an additional (bonus) amount that will vary between 0 EM and 400
EM depending on your decisions during the study. Therefore, you will complete the
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work with an amount between 300 EM and 700 EM.

The experiment consists of 40 rounds. In each round, the computer will randomly
match you to another participant and both of you will play the game described
below. The outcome of this game is a selection of a single option from a list of five,

named as {a,b,c,d,e}

At the beginning of each round, you will be informed in a table similar to the
example below about how many EM were assigned to which option for you and how
many EM were assigned to each option for the participant you matched. Similarly,
the participant you are matched with will see the values assigned to him and you.
The 40 rounds you will play are divided into 4 stages, and each stage consists of 10
rounds. (That is, stage 1 consists of rounds 1-10, stage 2 consists of rounds 11-20,
stage 3 consists of rounds 21-30, and stage 4 consists of rounds 31-40.) In each stage,
half of the participants will be randomly assigned to Group A and the other half
to Group B. Participants in the same group will have the same payoffs throughout
the stage. In the 10 rounds of the same stage, participants in one group will be
randomly matched with participants in the other group. During a stage, the payoff

table for you and your matched participant will not change.

Other
it | Participant
400 EM | d c
300EM | b a
200 EM a e
100 EM | ¢ b
0 EM e d

At the beginning of each stage, you will see a message about switching to a new
chapter. This message will warn you that the payoff table for you and your matched
participant in the next stage may be different from the previous one. You will also

be able to see these payoff table on your screen every round.

In each round, you will play a game with your matched participant to choose one
of the alternatives {a, b, ¢, d, e.} At the end of each round, the selected alternative
and the winnings you will get by choosing this alternative will be displayed on the
screen. At the end of the experiment, we will randomly select one of the 40 rounds
played and calculate your final payoff. The total amount of EM you will earn will be
equal to the sum of the 300 EM you will earn for your participation and the amount

of EM you have earned in the randomly selected round.
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Questionnaire

Date of birth?

Place of birth?

What is your assigned-at-birth-sex?

~_male
___female
___other.

__ do not want to say.

What is your gender identification?

__male
__female
___non-binary
__transsexual
__ other.

__do not want to say.

Where does your family live?

Where do you live right now?

__ dormitory
___shared flat
___ with parents
~__other

__do not want to say

What is your major?
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What is your double major and/or minor (if any)?

Which ECON courses have you taken so far?

What is your monthly spending?

Do you have any work experience?

__yes

no

What is your monthly household income?

How many siblings do you have?

What is your religion? (Optional)

Do you expect your life next year to be better, worse, or more or less the same as

this year?

_ better
___ worse

more or less the same
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How satisfied are you with your life? (1: Not at all satisfied, 10: Completely
satisfied)

Generally speaking, would you say that most people can be trusted or that you can’t

be too careful in dealing with people? (1: I never trust, 10: I usually trust)

Some people think of political attitudes as being on the “left" or “right”. Here is a
scale stretching from left to right, with “1” as being the most to the left and “10”
being the most to the right. When you think of your political opinions, where would

you put yourself on this scale?

41



APPENDIX B

Truthfulness: Early Decisions

Here is the list of decision types that are classified as Farly and Truthful in our

analysis in Section 4.1
« ASL
— The first mover proposes her best 3,4, or 5 alternatives.

— The second-mover accepts the set if the set exactly consists of her best

3,4, or 5 alternatives.

— If the second mover decides to propose, she proposes her best 4 or 5

alternatives.
« CRk

— If the second mover decides to propose, she proposes her best k£ alterna-

tives.

— If the second mover decides to choose, the first mover proposes her best

k alternatives.
« GV
— Players veto their worst-ranked alternative from the biggest set, a,b,c,d, e
« SL

— The first mover proposes her best 3 alternatives.
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