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Abstract

We investigate fairness preferences in matching mechanisms using a spectator de-
sign. Participants choose between the Boston mechanism or the serial dictatorship
mechanism (SD) played by others. In our setup, the Boston mechanism generates
justified envy, while the strategy-proof SD ensures envy-freeness. When priorities are
merit-based, many spectators prefer the Boston mechanism, and this preference in-
creases when priorities are determined by luck. At the same time, there is support for
SD, but mainly when priorities are merit-based. Stated voting motives indicate that
choosing SD is driven by concerns for envy-freeness rather than strategy-proofness,
while support for the Boston mechanism stems from the belief that strategic choices
create entitlements.
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1 Introduction

Matching procedures are employed to allocate goods and services in many important do-
mains of life. Examples include the allocation of seats at schools and universities, public
housing, and appointments at public offices. Often, individuals are required to state their
preferences for the available options. By taking into account the applicants’ priorities,
which can be based on test scores, lottery draws, or waiting time, the clearinghouse creates

a matching outcome.

Fairness is a paramount criterion for assessing matching mechanisms. A long-standing
theoretical literature criticizes the widely-used Boston mechanism for violating principles
of fairness. The mechanism leads to justified envy and is not strategy-proof. Moreover,
sophisticated applicants who act strategically can benefit at the expense of individuals who
submit their true preferences (Pathak and Sénmez, 2008). In the school-choice context, a
matching is considered free from justified envy if there is no individual who prefers another
school over her school and is entitled to it according to that school’s priorities (Abdulka-
diroglu and Sénmez, 2003; Balinski and Sénmez, 1999). In a strategy-proof mechanism,
students cannot benefit from misreporting their preferences, regardless of other students’
choices, since truth-telling is a dominant strategy. Policy-makers and economists have
argued that individuals’ ability to make smart strategic choices should not impact the al-
location of goods and services they are otherwise entitled to (Abdulkadiroglu et al., 2006).
This argument played a major role in the decision to abandon the Boston mechanism in

the city of Boston.!

'In a memo to the Boston School Committee on May 25th 2005, former Boston Public Schools superin-
tendent Thomas Payzant described the rationale for switching from a manipulable school-choice mechanism
to a strategy-proof mechanism as follows: “A strategy-proof algorithm levels the playing field by dimin-
ishing the harm done to parents who do not strategize or do not strategize well.” (Abdulkadiroglu et al.,
2006)



Despite extensive discussions in the theoretical matching literature, there remains a
scarcity of empirical evidence regarding people’s actual preferences for the fairness of
matching mechanisms. This paper aims to address this gap by conducting laboratory
experiments to examine individuals’ fairness views on matching mechanisms. To isolate
fairness preferences, we enable subjects who are not directly engaged in the matching
problem to vote on the preferred mechanism to be applied for another group of subjects.
The spectator design allows us to observe their choices regarding a mechanism in which
they have no personal stakes. This approach provides valuable insights into the normative
principles they adhere to, independent of immediate personal involvement and self-interest
(Konow, 2000; Cappelen et al., 2013). Furthermore, we introduce variations in whether
the priorities are determined by earned entitlements or through a lottery. This enables us
to investigate potential interactions between preferences for matching mechanisms and the

perceived legitimacy of the matching priorities.

In a laboratory experiment, we let subjects choose between the Boston mechanism
where misreporting preferences can be individually optimal and outcomes are characterized
by justified envy, and the strategy-proof and envy-free serial dictatorship mechanism (SD).
The Boston mechanism is frequently used for school choice, as is the deferred-acceptance
algorithm that reduces to SD schools or universities have common priorities. Both the-
oretical fairness criteria point toward SD, but actual preferences may be different. For
example, individuals may have different attitudes toward the frequently criticized aspect
of the Boston mechanism, whereby sophisticated individuals who act strategically can gain
advantages over those who honestly state their preferences (Pathak and Sénmez, 2008).
While criticized by parents, policymakers, and economists for violating principles of equity
and fairness, some individuals could perceive a mechanism that honors clever behavior as

meritocratic.



Our experiment aims to ascertain preferences for matching mechanisms that differ in
terms of two fairness criteria: strategy-proofness and justified envy. In order to elicit
these preferences, we have designed an experiment with three key features: (i) We consider
a simple school-choice matching problem where efficiency and distributional concerns are
absent. By design, there is always full efficiency, and the distribution of payoffs is fixed. (ii)
We exogenously impose heterogeneity in the individuals’ ability to make strategic choices
by mandating some participants to be sincere. Thus, we use a setup akin to Pathak and
Sénmez (2008). This leads to justified envy in our setup. (iii) We shut down all elements
of self-interest and personal involvement by eliciting the preferences of impartial spectators

(Konow, 2000; Cappelen et al., 2013).

Our results reveal that the vast majority of spectators are willing to sacrifice a portion
of their payout to influence which matching mechanism will be used for the other subjects.
Among these spectators, the majority prefer the Boston mechanism, regardless of whether
priorities are based on lotteries or earned entitlements. Moreover, we observe that around
one-third of spectators prefer the serial dictatorship mechanism when matching priorities
are based on earned entitlements. However, preferences for the serial dictatorship interact
with the way priorities are determined, and it is selected less frequently when priorities are
based on a lottery. The voting results indicate that while concerns for the absence of jus-
tified envy and strategy-proofness exist, they are not the only factors individuals consider
when assessing the fairness of matching mechanisms. In fact, many spectators perceive the
Boston mechanism as fair, suggesting that they value a mechanism that rewards strategic

behavior.

Combining voting choices with data from our post-experimental surveys supports this
interpretation. We asked spectators to indicate their agreement with a set of fairness-
related statements, and we utilized the least absolute shrinkage and selection operator

(lasso) to identify the statements that have the strongest impact on voting behavior. Re-



spondents’ agreement with the statement that a mechanism should reward clever behavior
significantly increases support for the Boston mechanism. Conversely, agreement with the
statement “it is fair for students to receive a school place based on their rank,” is signif-
icantly associated with voting for SD. Interestingly, preferences for strategy-proofness do
not strengthen support for SD when controlling for envy-freeness. This suggests that peo-
ple do not inherently value strategy-proofness. Instead, voting for the serial dictatorship
mechanism is primarily driven by the desire for envy-freeness. Notably, although people
widely express the opinion that matching mechanisms should be simple and transparent,
these value statements were not selected by the lasso, and have no predictive power for

voting choices in bivariate regressions.

To gauge the robustness of our findings, we conduct additional experiments. First, we
examine the possibility that spectators do not trust SD to produce an envy-free match-
ing. Therefore, we run a control treatment where subjects choose between the Boston
mechanism and a direct implementation of the envy-free matching.? The results of this
experiment align with the findings in our main experiment. Second, we investigate whether
our results are influenced by the fact that spectators are selecting mechanisms for other
subjects. Therefore, we implement a “veil of ignorance” treatment where subjects choose
a mechanism for their own group without knowledge of their own capability to manipulate
their rank-order list. In this robustness treatment, which is only conducted for randomly
assigned priorities, we once again observe a substantial majority of participants selecting

the Boston mechanism.

Our experiment contributes to a growing literature on the behavioral aspects of match-

ing markets.® Pathak and Sonmez (2008) show that sophisticated players can benefit from

2The experimental literature shows that even in strategy-proof mechanisms, individuals often depart
from truthful reporting (see Hakimov and Kiibler, 2020), which can lead to matching outcomes exhibiting
justified envy.

3For a survey of matching experiments see Hakimov and Kiibler (2020).



a non-strategy-proof matching algorithm (such as the Boston mechanism), as it allows
them to exploit sincere players who do not act strategically. We examine whether these
implications of the Boston mechanism are relevant for the preferences of impartial specta-
tors. Surprisingly, we find that a considerable portion of individuals vote for the Boston
mechanism because they believe that an outcome based on strategic choices is fair. This

finding provides a novel explanation for the widespread use of the Boston mechanism.

The heterogeneity of people’s ability to act strategically has received some attention
in the empirical matching literature. For instance, Dur et al. (2018) document that there
is variation in students’ ability to understand the incentives of the Boston mechanism to
avoid over-demanded schools, using data from the US. Moreover, a number of studies find
that individuals hold incorrect beliefs about their admission chances, which prevents them
from choosing optimally in the Boston mechanism (Kapor et al., 2020; de Haan et al., 2023;
He, 2017). Basteck and Mantovani (2018) experimentally show that differences in cognitive
skills translate into differences in matching outcomes in the Boston mechanism, with this
link being less pronounced in a strategy-proof mechanism. In contrast, we exogenously
vary the ability to manipulate the rank-order list and let subjects vote over matching

mechanisms when some agents are known to be sincere.

In practice, the absence of justified envy has proven to be an important criterion for
school-choice mechanisms. For example, after the Boston School Committee abolished
the manipulable Boston mechanism, a decision had to be made between the Pareto ineffi-
cient deferred-acceptance mechanism (DA) and the efficient top-trading cycles mechanism
(TTC) (Abdulkadiroglu and Sénmez, 2003). While TTC was initially preferred on grounds
of efficiency, concerns about justified envy arising from trading priorities in TTC led to
the adoption of DA (Abdulkadiroglu et al., 2006). It was also discussed whether some
priorities—e.g., lottery priorities—are more legitimate to be traded than others, such as

sibling priority. Our paper contributes to this discussion by showing that justified envy is



perceived as less problematic in environments where priorities are based on a lottery than

in environments with merit-based priorities.

Lastly, our paper is connected to a literature that employs the spectator design to
investigate distributive preferences. Previous studies have found that individuals are more
likely to accept unequal payouts when the inequality is based on merit (e.g., due to choices
or effort) as opposed to luck (e.g. Konow, 2000; Cappelen et al., 2013; Durante et al., 2014;
Mollerstrom et al., 2015; Deffains et al., 2016; Cettolin and Riedl, 2017; Almas et al., 2020;
Andre, 2022).* Our study contributes to this literature by contrasting the merit of hard
work with the merit of clever behavior, connecting to the ongoing debate in philosophy
and the social sciences about what constitutes merit in modern societies (e.g. Sandel,
2020). Interestingly, we find that many individuals consider the Boston mechanism fair,
even though strategic agents gain at the expense of subjects who are sincere at no fault of
their own. This finding contributes to recent literature showing that many individuals are
willing to accept “factual merit” arguments to justify inequality, without questioning its

origins (Andre, 2022; Bartling et al., 2018).

2 Matching markets: basic concepts

In this section, we introduce some concepts of matching theory that will be used to charac-
terize the experimental school-choice problem. Each student requires one seat at a school
while each school can admit many students, up to its capacity. The students have strict
preferences over schools, and schools have priorities according to which they rank students.

We consider a setup where the number of students is equal to the number of seats.

4Other papers use veil-of-ignorance designs, in which subjects decide on a redistribution scheme before
they know whether they are net payers or receivers (e.g. Krawczyk, 2010; Schildberg-Horisch, 2010; Durante
et al., 2014; Deffains et al., 2016; Gerber et al., 2019). We also include a veil-of-ignorance treatment as a
robustness check, with similar results.



A matching is considered free of justified envy if the following condition is satisfied:
There is no student who prefers another school to her match and has a higher priority at
this school than an admitted student. This concept of justified envy-freeness is commonly

regarded as fairness (Balinski and Sénmez, 1999; Abdulkadiroglu and Sénmez, 2003).

In our setup, all students rank schools in the same way, that is, they agree on the best
school, the second-best school, etc. At the same time, all schools rank students based either
on their performance rank or based on a single lottery. Thus, there exists an assortative
matching outcome. A matching outcome is assortative if the highest-ranked students are
matched to the most-preferred school, the next-highest-ranked students are matched to
the second-most-preferred school, and so on. Thus, the assortative matching outcome is

free of justified envy.

In the experiment, subjects can choose between the Boston mechanism and the serial

dictatorship (SD) mechanism, which work as follows:

Boston mechanism All students submit a rank-order list of schools. The student as-

signment mechanism iterates the following steps:

e Step 1: Each student applies to the school that she ranks first. Each school admits
students up to its capacity, in the order of their priorities. These assignments are

final. The remaining students are rejected.

e Step k, k>2: Each student who was rejected in the previous step applies to the
next school in the rank-order list. Each school admits students up to its remaining
capacity, according to their priority. These assignments are final. The remaining

students are rejected.

e The algorithm terminates when no student is rejected, or all schools have filled their

capacity.



The Boston mechanism is not strategy-proof: truthful preference revelation is not a
(weakly) dominant strategy for agents. For example, it is straightforward to see that it
can be optimal for a student to skip her most preferred school if she has no chance of being
admitted. In Nash equilibrium, the outcome of the Boston mechanism is stable (Ergin and
Sonmez, 2006), which means that no blocking pair of a student and a school can profitably
deviate. In the context of school choice, this implies that the matching is free of justified
envy (Abdulkadiroglu and Sonmez, 2003). However, the equilibrium requires strategic
play by the students. If some students do not act strategically, outcomes characterized
by justified envy can occur in which a student prefers a seat at a school where she has a

higher priority than a student who has been admitted (Pathak and Sénmez, 2008).

Serial dictatorship mechanism (SD) All students submit a rank-order list of schools.

The student assignment mechanism iterates the following steps:

e Step 1: The student with the highest priority is assigned to the school at the top of
her rank-order list and the assignment is final. The capacity of the respective school

is reduced by one.

e Step k, k>2: The student with the next highest priority is assigned to the highest

school of her rank-order list that has remaining capacity. These assignments are final.

SD is strategy-proof and eliminates justified envy. In contrast to the Boston mechanism,

students cannot be better off when deviating from truthful preference revelation.

3 Experimental Design

The purpose of the experiment is to investigate fairness preferences regarding matching

mechanisms. Subjects can decide between the Boston mechanism and SD. In our exper-



iment, we allow subjects to make a choice, incurring a personal cost, regarding which
mechanism should be implemented for a separate group of subjects. Given that these in-
dividuals have no personal stake in the outcome, we can assume that their choices reflect
their views on fairness principles rather than being influenced by their beliefs about per-
sonal benefits arising from the selected mechanism (see e.g., Cappelen et al., 2007; Konow,

2000, 2009).

Matching market We choose a simple matching market with identical student prefer-
ences and school priorities. The experimental matching problem consists of eight students
who need to be allocated to five schools. Schools A and B have one seat each, whereas
schools C, D, and E have two seats each. Preferences for schools are induced as follows:
students earn 12 Euros if they receive a seat at school A, 10 Euros at school B, 8 Euros at

school C, 6 Euros at school D, and 4 Euros at school E.

The experimental school choice game is implemented with groups of eight subjects each
(referred to as players in what follows). Prior to conducting the player sessions, impartial

spectators decide on the matching mechanism that will be applied to the matching problem.

Student priorities We employed a between-subjects design to vary whether student
priorities were randomly assigned or based on performance in a real-effort task. This
enables us to investigate whether individuals’ preferences for the mechanisms are influenced

by whether matching priorities are based on earned entitlements.

e Treatment EFFORT: In this treatment, student priorities at schools are deter-
mined by the performance in a real-effort task. The task involves counting zeros in
matrices composed of zeros and ones for 10 minutes. The task is based on Abeler
et al. (2011) (a screenshot of the task can be found in Figure B.4 in the appendix).

During this time, subjects are permitted to access the internet by clicking an on-

10



screen button. When performing the real-effort task, subjects do not know that they

will participate in a school-choice game later on.’

e Treatment RANDOM: In this treatment, students are randomly assigned their

rank and, thereby, their priority at schools.

Based on their priority, students are denoted as student 1, student 2, etc. (where lower

numbers mean higher student priorities).

Sincere students The Boston mechanism violates the condition of no justified envy with
respect to the stated preferences. Moreover, a well-known feature of the Boston mechanism
is that, in the presence of heterogeneity in the ability to act strategically, certain individ-
uals may benefit at the expense of those who do not manipulate their preferences, (e.g.,
Pathak and Sénmez, 2008). To capture both properties in the laboratory environment,
we exogenously impose sincerity on a subset of agents: for these students, the induced
preferences are automatically submitted to the clearinghouse. The remaining students are
free to submit their preferences as they choose. While the Nash equilibrium outcome of the
Boston mechanism is envy-free (Ergin and Sénmez, 2006), our design with sincere agents
guarantees justified envy and makes this transparent for the participants. By contrast, the
strategy-proof SD mechanism protects sincere individuals from being assigned to worse

matches and guarantees the absence of justified envy.

Specifically, in each student group of eight, we randomly select two students for whom

schools in the rank-order list are ranked according to their potential payout. We are

5They are only told that a better performance will, on average, pay out in the experiment. We ensure
that this is true by randomizing between groups which ranks are forced to be sincere. Hence, exerting
higher effort provides a higher expected payoff.

11



focusing on interesting cases where we select students in ranks 2 and 3, 3 and 4, or 4 and

5.5 We ensure that these combinations are balanced across treatments and sessions.

This design feature ensures common knowledge about the existence of individuals who
are sincere (as opposed to a design in which all students are unconstrained in reporting
their preferences). Furthermore, by requiring some agents to be sincere and selecting
a simple market with fully correlated preferences, we guarantee that there is a unique
(Nash) equilibrium outcome in the matching mechanisms we employ. Additionally, we
have included several incentivized comprehension questions in the instructions. The aim
of our design is to create a simple and comprehensible setup for the participants, without
introducing strategic uncertainty that may arise from voting on matching procedures with
multiple equilibrium outcomes. This will allow us to focus on the fairness aspects of
matching mechanisms. In particular, our research focus is not on whether agents in practice
play sincerely in the Boston mechanism and are taken advantage of by strategic agents—
this has been established in previous work (see Hakimov and Kiibler, 2020). Instead, we
aim to gain insight into the fairness preferences regarding matching mechanisms, given

that it is common knowledge that some individuals cannot act strategically.

Nash equilibrium The assignment of students to schools is either based on the Boston or
the serial dictatorship mechanism. Due to the presence of sincere students, the mechanisms

have different Nash equilibria in strategies, but a unique equilibrium matching outcome.

In the Boston mechanism with sincere students on ranks 2 and 3, student 4 can get
into school B by listing it first, students 5 and 6 can get into school C by listing it first, and
students 7 and 8 get into school D as long as they list it first, second, or third. Students

2 and 3 end up at the least attractive school E. This is an equilibrium since no profitable

8These are the interesting cases since the equilibrium outcome is unchanged when the students in rank
1, 7, or 8 report their preferences truthfully.

12



deviation exists.” The resulting matching is

(Boston Nash Equil.) ((1,A),(2,F),(3,F),(4,B),(5,C),(6,C),(7,D),(8,D)).

This matching outcome violates justified envy-freeness: the sincere students 2 and 3
envy, for instance, student 4 as the latter is matched to school B. The envy is justified

since students 2 and 3 have a higher priority at school B than student 4.

Analogous equilibrium outcomes occur if students 3 and 4, or 4 and 5 are sincere. All
students in ranks below the sincere students move up to a better school while the sincere

students are admitted to school E.

In the serial dictator mechanism, the (weakly) dominant strategy for agents is to
submit their preferences truthfully. Thus, sincere students, who are forced to submit their
preferences truthfully, are not made worse off; they are protected by the strategy-proofness
of the matching mechanism. The unique Nash equilibrium is the stable assortative match-
ing where the student ranked first is admitted by school A, the student ranked second is

admitted by school B, and so on:

(Assortative) (1, A), (2, B),(3,0), (4,C), (5,D), (6,D), (7, E), (8 E)).

This matching outcome is free of justified envy; any envy that exists can be reconciled by

the fact that students matched to higher-ranked schools had higher priorities.

Experimental procedures At the start of a session, spectators are informed that their

task is to select the mechanism that will be used for a future group of participants. They

"Note that there are multiple equilibrium strategies, since the ranking of schools after the first does
not matter. Moreover, students 7 and 8 can submit any ranking as long as school D is not ranked
last or second to last. Despite multiple equilibrium strategies, the equilibrium outcome is unique since
the congested schools (A, B, C, and D) are filled in the first round of the Boston mechanism based on
students’ first ranked school.

13



are then presented with the instructions given to the participants in the player sessions.
In the EFFORT treatment, spectators have the opportunity to try the counting-zeros task
for ten minutes (without receiving feedback on their performance). In the RANDOM
treatment, this initial stage is omitted. Afterward, spectators read the instructions for the
players and are asked to answer comprehension questions regarding their understanding of
the mechanism. The order in which matching procedures are explained is balanced on the
session level. Incentives are provided for correctly answering the comprehension questions

to encourage careful reading of the instructions.®

After reading the instructions for the player sessions, spectators can vote for one of the
matching procedures. For every group of eight players, there is a corresponding group of
eight spectators. Each group of spectators is asked to vote for the implementation of the
matching procedure for one group of players, after being informed about which players in
that group are sincere (either players in ranks 2 and 3, 3 and 4, or 4 and 5). The voting
outcome is determined using the random dictator rule. The randomly chosen subject whose
voting decision is implemented pays 0.05 Euros. If this subject has decided to abstain
from voting, she pays nothing and a random draw determines which mechanism is applied.
Since each group of spectators decides for one group of players, spectators are pivotal with
a probability of %. We label the sessions in which subjects play the mechanism determined
by the spectators as PLAYER_EFFORT and PLAYER_RANDOM for the EFFORT and
RANDOM treatments, respectively.

The sample consists of 96 subjects in the EFFORT treatment and 96 subjects in the

RANDOM treatment. Correspondingly, there are 96 subjects in the PLAYER_EFFORT

and PLAYER_RANDOM sessions each, for whom the selected mechanism is implemented.

8In addition to the show-up fee, spectators receive 5 Euros for answering comprehension questions
about the matching procedures and 2 Euros for answering comprehension questions about the voting
stage. If subjects do not give the correct answer on the first attempt, they can try another time or ask the
experimenter for clarification.

14



Descriptive statistics for the spectator sessions are given in Table A.1 and for the player
sessions in Table A.3. Spectators received a show-up fee of 10.05 Euros, and players
8.00 Euros. The experimental sessions of both treatments lasted on average 60 minutes.
Average earnings (including the show-up fee) were 17.05 Euros in the spectator sessions
and 16.88 Euros in the player sessions. The experimental software was programmed using
z-Tree (Fischbacher, 2007) and subjects were recruited using ORSEE (Greiner, 2015). The
spectator sessions were carried out at the WZB-TU Berlin lab; the player sessions were

conducted in the VCEE lab in Vienna.

4 Results

Before presenting the main result on the voting behavior of spectators, we show that
behavior and outcomes in the matching markets are close to the theoretical predictions.
Based on the spectator’s voting behavior, the random dictator rule selected the Boston
mechanism for eleven groups in the RANDOM session, in six groups in the EFFORT
session, and in six groups in the ASSORT session. Table A.4 displays the share of players
who choose the equilibrium strategy in the Boston mechanism. A large fraction of subjects
exhibit equilibrium behavior: in RANDOM the share is 77.3%, in EFFORT it is 83.3%.
Panel B illustrates that approximately 70% of the subjects are matched with the school
to which they are assigned in Nash equilibrium. Thus, the instructions were effective in
helping subjects to coordinate on equilibrium outcomes.

Moreover, we can examine the percentage of players who adhere to the equilibrium
strategy in SD and reveal their preferences truthfully. On average, the rate of truth-
telling is relatively low at 57.1%. This is consistent with prior research (Hakimov and
Kiibler, 2020). At the same time, as shown in Table A.5, deviations from truth-telling

are concentrated among subjects with low priorities and have no impact on the matching

15



outcome. Ultimately, we find that in all player sessions where SD is selected, the final

outcome is the assortative matching.

4.1 Baseline vote shares

We start by presenting the baseline vote shares in the EFFORT treatment in which pri-
orities are based on performance in the initial real-effort task. Figure 1la shows the voting
results. First, we see that 73.9% of spectators are willing to incur the fee to participate
in the voting process. This finding implies that a substantial share of spectators wishes to

influence which matching mechanism is used for other subjects.

We observe that 45.8% of the spectators (62.0% of voters) vote for the Boston mecha-
nism. Hence, the majority of voters express a preference for the mechanism that violates
envy-freeness and strategy-proofness. At the same time, 28.1% of spectators (38.0% of
the voters) opt for SD. The difference between the share favoring the Boston versus SD is

statistically significant (binomial test, p < 0.01).

Result 1. The majority of spectators (74%) incur a cost to participate in the voting mech-
anism. Among these voters, more than half (62%) prefer the Boston mechanism, while the

remaining 38% opt for SD.

The findings are in line with the idea that individuals have fairness preferences over
matching mechanisms, although there is heterogeneity in their views. A larger number
of respondents favor the Boston mechanism, even though it violates envy-freeness. Those
individuals who express a preference for SD appear to value envy-freeness and strate-

gyproofness.
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Figure 1: Vote shares by treatment
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Notes: The figure illustrates the voting behavior of subjects across different treatments for the mechanism
to be implemented for future participants. In EFFORT and RANDOM, subjects can choose between
the Boston mechanism and SD, while in ASSORT they choose between the Boston mechanism and a
direct implementation of the assortative matching. In EFFORT and ASSORT, priorities are based on
real-effort task performance, while in RANDOM priorities are randomly determined. The lines indicate

95% confidence intervals.

4.2 Do preferences for mechanisms change when priorities are

not based on merit?

In the experiments reported so far, we have investigated preferences for mechanisms when
priorities are based on performance in a real-effort task. However, fairness preferences
may interact with the perceived legitimacy of priorities. In the following, we compare the
previous findings to a treatment in which priorities are determined at random rather than
based on performance.

Figure 1b shows the voting behavior in the RANDOM treatment, that is, when priorities
are assigned at random. Again, a large share of respondents (84.4%) participated in costly
voting for the matching mechanisms. Regarding the voting decision, 71.9% of spectators

(85.2% of voters) selected the Boston mechanism, while only 12.5% of spectators (14.8%
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of voters) chose the serial dictatorship mechanism. This marks a considerable shift in
voting behavior compared to the treatments where priorities are based on performance.
Specifically, there is a 15.6 percentage point decrease in the proportion of spectators voting
for SD (p < 0.05, Fisher’s exact test) and a 26.1 percentage point increase in the proportion

of those selecting the Boston mechanism (p < 0.01, Fisher’s exact test).

Result 2. When student priorities are determined randomly, the majority of spectators
choose to participate in the costly voting process. The spectators primarily vote for the
Boston mechanism (85%), while the remaining 15% vote for SD. This shift towards the
Boston mechanism in the RANDOM treatment, compared to the EFFORT treatment, is

statistically significant.

In the next section, we use the the post-experimental survey to investigate what drives

the spectators’ decisions among the two mechanisms.

4.3 What explains voting decisions?

In the post-experimental survey, we include several statements related to the fairness
properties of the matching mechanisms. We evaluate the relative predictive power of the
fairness-related statements for the actual voting choice. This provides suggestive evidence

of the factors that shape individuals’ views on matching mechanisms.

We start by establishing that the voting behavior of spectators is indeed motivated by
fairness considerations. We find that 82.3% of spectators weakly agree that “fairness played
a role in their voting decision” (68.8% strongly agree). Moreover, 87.6% of spectators who
vote for the Boston mechanism weakly agree that they “find the Boston mechanism fairer,”
while 82.1% of spectators who voted for SD disagree with that statement. This supports

the idea that fairness is an important factor for the voting behavior of spectators.
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To shed light on which fairness considerations motivate voting behavior, we asked
spectators for their agreement with a battery of statements related to various aspects of
fairness.” We select the statements that matter most for voting behavior by employing the

least absolute shrinkage and selection operator (lasso).™

The left panel of Figure 2 displays the percentage of spectators who “agree” or “fully
agree” with the statements selected by lasso. Meanwhile, the right panel illustrates the
extent to which each statement predicts an individual’s preference for the Boston mech-
anism over SD. To that end, we plot the coefficients derived from regressing an indicator
of voting for the Boston mechanism on dummies indicating whether a subject agrees with
the respective fairness item, using the sample of those who voted. Hence, the coefficients
indicate how much higher the vote share for Boston is among individuals who agree with

the statement.

Our initial focus is on the EFFORT treatment. We first look at agreement with the
statement “I consider it fair if the students get a school place according to their rank.”
This statement captures respondents’ views on the fairness of the assortative matching
and, therefore, relates to their support for an allocation that is free of justified envy in our
setting. As shown in Figure 2, agreement with this statement is a significant predictor of
preferences for SD. Participants who perceive the envy-free, assortative matching as fair
are 28 percentage points more likely to vote for the serial dictator mechanism.

Preferences for SD could also be driven by the fact that it is strategy-proof. In the policy
discussion, the idea that strategically sophisticated individuals can make themselves better

off in the Boston mechanism is often viewed as undesirable (Pathak and Sénmez, 2008,

9The complete list of statements can be found in Appendix B.6.

10 asso is a penalized regression method that selects the subset of variables that contribute the most to
the predictive power of the model (Tibshirani, 1996). We use the Stata command lasso to implement the
linear lasso and cross-validation to choose the penalty parameter. We implement the lasso for predicting
votes for the Boston mechanisms (compared to votes for the serial dictatorship) using indicators of whether
subjects agree or strongly agree with the respective statements. Lasso selects three out of ten items, which
are discussed below.
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Figure 2: Decomposition of preferences for mechanisms by treatment

Agreement Predicts Boston
Envy-freeness
| consider it fair if the students get a school place according | _—‘ -
to their rank. . ——

Strategy-proofness

A mechanism should not allow someone to be better off by | -—| -or
tactically submitting the wish list at the expense of others. - P
Cleverness
Clever behavior should be rewarded by the mechanism. = _._+

024681 1-50 51
Share agreeing Coefficient

BN crrorT N RANDOM

Notes: The figure shows subjects’ agreement with the statement in the post-experimental questionnaire
and whether approval predicts voting behavior. In the left panel, we plot the share of subjects stating
“Agree” or “Fully agree” with the respective statements. In the right panel, we plot coefficients from
regressing a Boston vote indicator jointly on the z-standardized items. The Boston vote indicator is one
if a subject voted for the Boston and zero if a subject voted for SD (abstentions excluded). The lines

indicate 95% confidence intervals.
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2013). We ask whether individuals agree that a mechanism should not allow individuals
to benefit from tactically submitting the wish list. We find that 45.1% of all spectators
report an aversion against a mechanism that is not strategy-proof. However, the approval
to this statement does not significantly predict voting for the strategy-proof SD mechanism,
when controlling for the other fairness items. This suggests that preferences for strategy-
proofness do not independently influence voting behavior beyond preferences for envy-

freeness.!!

One possible explanation of the significant support for the Boston mechanism is the
conviction that clever, strategic choices merit higher payouts. To elicit such potential views,
we asked spectators whether “clever behavior should be rewarded by the mechanism.” We
find that 53.5% of spectators agree with this statement, and agreement is linked to a 53.0

percentage point higher vote share for the Boston mechanism.!?

Statements capturing preferences for a simple and transparent mechanism are not se-
lected by the lasso and do not significantly predict voting behavior. While we find that more
than 90% of subjects agree that a “mechanism should be understandable and transparent
for all participants,” these views do not predict voting for either the Boston mechanism or

SD.

Next, we focus on the results from the RANDOM treatment. Figure 2 displays that in
both treatments, RANDOM and EFFORT, the view that ranks should matter for match-

1Tn a bivariate regression, the coefficient of the strategy-proofness item is significant (see Figure A.1),
but loses its predictive power once we control for envy-freeness.

12In Figure A.2 in the appendix, we explore whether these findings are linked to broader attitudes
about the type of performance that deserves merit: effort or cleverness. To test this, we generate (1) an
effort merit index summarizing whether individuals agree that “diligence and effort should be rewarded”
and that “those who work harder should have higher incomes” and (2) a cleverness merit index measuring
whether subjects agree that “clever and strategic behavior should pay off” and that “those who behave
cleverly and intelligently should have a higher income.” The regression results show that attitudes toward
merit strongly predict voting behavior in the EFFORT treatment. A one standard deviation higher effort
merit index is associated with a 20.9 percentage points higher vote share for the serial dictator mechanism
(relative to the Boston mechanism). In contrast, increasing the cleverness merit index by one standard
deviation makes subjects 16.2 percentage points more likely to vote for the Boston mechanism instead of
for SD.
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ing students to schools strongly predicts voting for SD. However, there is a substantial
treatment difference in the agreement with the statement that students should be matched
based on their rank. In the RANDOM treatment, only 13.6% of individuals agreed that
rank-based matching is fair, which is 41.3 percentage points lower than in the EFFORT
treatment (p < 0.01, t-test), where 54.9% of spectators agreed. Thus, the preference for

envy-free matching outcomes interacts with the perceived legitimacy of the ranks.

Preferences for rewarding strategic behavior also depend on the perceived legitimacy
of priorities but to a lesser extent. When priorities are based on luck, agreement with the
statement that a mechanism should reward clever behavior increases by 16.8 percentage
points (p < 0.05, t-test). In turn, the coefficient of strategy-proofness to predict voting
behavior is smaller and only marginally significant (p = 0.09), controlling for other fairness
motives.!'® As a result, we conclude that the decrease in the vote share for SD in favor of
the Boston mechanism is primarily due to the change in the perceived legitimacy of the

ranks and the reduced importance of envy-freeness.

Result 3. Voting decisions for the Boston mechanism among spectators show a positive
correlation with the belief that clever choices should be rewarded. On the other hand, voting
decisions for SD are correlated with the belief that fairness necessitates students receiving
a school based on their rank. When controlling for the belief that envy-freeness matters,
the value placed on strategy-proofness is not correlated with voting decisions. In situations
where priorities are determined randomly, fewer individuals agree that an envy-free outcome

1s fair, while a larger number of people agree that clever behavior should be rewarded.

Overall, our results suggest that fairness as absence of justified envy plays a significant
role in the voting behavior of participants, in particular when priorities reflect earned

entitlements. However, our findings challenge the conventional view that individuals value

BFigure A.1 in the appendix shows that preferences for cleverness significantly predict voting behavior
when not controlling for the other motives.
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the strategy-proofness of mechanisms. Instead, we observe that many participants find

that strategic behavior merits a high payoff and, as a result, prefer the Boston mechanism.

5 Robustness

5.1 Voting over the Boston mechanism versus the assortative

matching outcome

If individuals do not truthfully report their preferences, the serial dictatorship mechanism
may not be the optimal benchmark for evaluating the preference for justified envy-freeness
(see Hakimov and Kiibler, 2020, for evidence on misreporting in strategy-proof mecha-
nisms). Such behavior undermines the mechanism’s ability to ensure the absence of jus-
tified envy.'* As a result, spectators may not vote for the serial dictatorship mechanism,
even if they value envy-freeness. In the following, we show that our voting results are ro-
bust to introducing a matching procedure that always implements the assortative matching

outcome.

Design of the ASSORT treatment In this robustness treatment, we let spectators
decide between the Boston mechanism and a direct implementation of the envy-free, as-
sortative matching. The experimental design is identical to the design of the main study
described in Section 3, with the exception that spectators can now choose between the
Boston mechanism and a mechanism that does not require the future participants to sub-
mit rank-order lists. Instead, student 1 is automatically assigned to School A, student 2

to School B, student 3 to School C, etc. Priorities are based on performance in the same

14\We show in Table A.5 that many lower-ranked individuals misreport their induced preferences. How-
ever, despite this, all our player sessions result in the assortative matching outcome.
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real-effort task as before. We obtained a total of 96 spectators who made decisions for 96

future players.!®
Results Figure 1c shows the results of the ASSORT treatment. Overall, 45.8% of spec-
tators (55.0% of voters) vote for the Boston mechanism, while 37.5% (45.0% of voters)

vote for the assortative matching; 16.7% of the spectators abstain from voting.

While we observe that slightly more subjects vote for the assortative matching than
for SD in the EFFORT treatment, the difference is only 9.4 percentage points and not
statistically significant (p = 0.22, Fisher’s exact test). Similar to our previous findings,
a majority of voters prefer the Boston mechanism and the vote share is the same as in
the EFFORT treatment. Thus, we find that spectators express similar preferences when
voting for the serial dictatorship mechanism and the envy-free matching outcome, relative
to the Boston mechanism. This suggests that the high share of votes for the Boston
mechanism is not driven by subjects doubting that serial dictatorship reaches the envy-
free assortative outcome. Furthermore, those people who value envy-freeness tend to place
greater importance on the ultimate outcomes rather than on the specific process that leads
to them. This is also consistent with the results of our post-experimental questionnaire,

which suggest that people do not value strategy-proofness per se.

5.2 Voting behind a veil of ignorance

It is possible that making decisions for others leads to different voting results compared
with decisions that have the potential to impact oneself. For example, individuals may not

be sufficiently interested in mechanisms that do not apply to themselves (e.g., they may

15Spectators received a show-up fee of 10.05 Euros and average earnings (including incentivized com-
prehension questions) were 17.05 Euros. Players received a show-up fee of 8.00 Euros and received average
earnings of 16.88 Furos. Experimental sessions lasted around 60 minutes and were conducted in the
WZB-TU Berlin lab.
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Figure 3: Vote shares in the VEIL treatment

.6
M

Vote share
4
—
—

[ ——

T T T
Boston Assortative Abstention

Notes: The figure shows the share of subjects (n=48) who vote for the Boston mechanism, for the assor-
tative matching, and who abstain from voting by treatment. Subjects vote on behalf of their own group

but do not know their rank yet. Ranks are randomly assigned.

not read the instructions carefully), which could potentially interfere with our observed

fairness preferences regarding matching mechanisms.

In this section, we show the results from an alternative approach to elicit fairness
views, namely a veil of ignorance (treatment VEIL). The main difference to the spectator
design is that subjects participate in the matching mechanism, meaning that their voting
decision will be implemented for their own group (instead of for future subjects). However,
individuals are unaware of their future role, that is, priority at the schools, at the voting
stage. The reasoning behind this is that without knowledge of their position, individuals
can make decisions that are not influenced by their own self-interest. However, as subjects
at the voting stage anticipate that they will have to play the mechanisms themselves,
they might be affected by their (over-)confidence in their understanding of the mechanism
and their ability to strategize and outsmart others. For this reason, we believe that the

spectator design is more suitable for providing evidence on fairness concerns.
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The VEIL treatment is only implemented for random priorities, since ranks based on
real effort would allow subjects to form expectations about their priorities.! As shown in
Figure 3, we find that 45.8% of subjects (78.6% of voters) voted for the Boston mechanism,
while 12.5% (21.4% of voters) voted for the assortative matching. It should be noted that
although the experimental designs are not directly comparable, these vote shares are similar
to those in the RANDOM treatment mentioned earlier, where 85.2% of voters chose the
Boston mechanism and 14.8% chose the serial dictator mechanism. These results suggest
that the voting behavior we observe in our paper is not an artifact of using a spectator

design.”

6 Conclusion

With the help of lab experiments, we explored the fairness preferences of impartial specta-
tors concerning matching procedures. Our findings reveal a new underlying motive behind
people’s endorsement of the Boston mechanism. Despite the involvement of sincere stu-
dents who experience adverse effects due to the Boston mechanism, a significant majority
of spectators still exhibit a preference for it over the strategy-proof serial dictatorship (SD),
which produces an envy-free matching. This preference stems from their perception of the
strategic environment as fair, despite the justifiable envy it creates, as they ascribe value

to clever strategic decision-making.

When priorities are effort-based, about one-third of spectators prefer the serial dicta-

torship mechanism, which leads to the envy-free assortative matching in equilibrium. We

16There are some additional design differences, precluding us from performing a treatment comparison
with our main treatments. In particular, only ranks 2 and 3 were sincere, voting costs were 0.10 Euros,
and the order of mechanisms was not randomized. For a detailed discussion of this treatment, see Konig
et al. (2019).

IIn an earlier version of this paper, we additionally present results from a stakeholder treatment in
which subjects know their own priority when voting. Since we focus on fairness preferences in this paper,
we refer the interested reader to Konig et al. (2019).
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find that preferences for envy-freeness are influenced by how priorities are determined, with
less emphasis placed on envy-freeness when priorities are randomly assigned. These results
indicate that for applications in school choice when priorities do not reflect earned enti-
tlements, the Top Trading Cycles (TTC) mechanism could be advisable. This mechanism

guarantees efficiency while sacrificing envy-freeness.

We do not interpret our findings as a recommendation to use the Boston mechanism,
but we believe that the study sheds light on the prevalence of the mechanism. In addition
to the argument that sophisticated parents may find the Boston mechanism attractive in
the presence of naive participants (Pathak and Sénmez, 2008), we identify another reason
for the widespread use of the Boston mechanism. We find that clever behavior is perceived
as justifying better outcomes, particularly when priorities are not perceived as being based

on merit.
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Online Appendix

A Additional Tables and Figures

Table A.1: Descriptive statistics of the main treatments

EFFORT RANDOM

Age (Mean) 25.281 25.260
(5.945) (6.399)
Female (Share) 0.448 0.500
Studying (Share) 0.927 0.938
Politically left 0.594 0.604
Observations 96 96

Notes: Table shows descriptive statistics of the sessions from the main experiment. Standard deviations

for continuous variables are in parentheses.

Table A.2: Descriptive statistics of the robustness treatments

ASSORT  VEIL

Age (Mean) 22.802 22.854
(3.272)  (4.946)
Female (Share) 0.500 0.604
Studying (Share) 0.958 0.917
Observations 96 48

Notes: Table shows descriptive statistics of the robustness treatments. Standard deviations for continuous

variables are in parentheses.

32



Table A.3: Descriptive statistics of the player sessions

PLAYER PLAYER PLAYER
EFFORT RANDOM ASSORT

Age (Mean) 24.823 25.521 22.646
(5.620) (7.624) (3.836)
Female (Share) 0.615 0.615 0.500
Studying (Share) 0.938 0.906 0.969
Politically left 0.583 0.604
Observations 96 96 96

Notes: Table shows descriptive statistics of the player sessions. Standard deviations for continuous variables

are in parentheses.

Table A.4: Equilibrium preference submission and outcomes in the Boston mechanism
(player sessions)

PLAYER
RANDOM

PLAYER
EFFORT

PLAYER
ASSORT

Panel A: Equilibrium rank-order list
Above Sincere
Below Sincere

20/23 (87.0%)
31/43 (72.1%)

11/12 (91.7%)
19/24 (79.2%)

10/11 (90.9%)
18/25 (72.0%)

Total

51/66 (77.3%)

30/36 (83.3%)

28/36 (77.8%)

Panel B: Equilibrium outcome
Above Sincere

Sincere

Below Sincere

21/23 (91.3%)
13/22 (59.1%)
27/43 (62.8%)

11/12 (91.7%)
9/12 (75.0%)
14/24 (58.3%)

10/11 (90.9%)
8/12 (66.7%)
14/25 (56.0%)

Total

61/88 (69.3%)

34/48 (70.8%)

32/48 (66.7%)

Notes: Panel A of the table shows the fraction of subjects who play the equilibrium strategy in the Boston
mechanism by treatment and Panel B shows how many subjects receive the Nash equilibrium outcome.
The equilibrium depends partly on who are the sincere students. In all cases, students in rank 1 list school
A first and students in ranks 7 and 8 list school C first, second or third. With students in ranks 2 and
3 being sincere, students in rank 4 list school B first, while students in ranks 5 and 6 list school C first.
With students in ranks 3 and 4 being sincere, students in rank 2 list school B first while students in ranks
5 and 6 list school C first. With students in ranks 4 and 5 being sincere, students in rank 2 list school B
first while students in ranks 3 and 6 list school C first.
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Table A.5: Truthtelling and equilibrium outcomes in SD (player sessions)

PLAYER PLAYER
RANDOM EFFORT
Panel A: Truthtelling
Above Sincere 1/1 (100.0%) 12/12 (100.0%)
Below Sincere 1/5 (20.0%)  10/24 (41.7%)
Total 2/6 (33.3%)  22/36 (61.1%)
Panel B: Equilibrium outcome
Above Sincere 1/1 (100.0%) 12/12 (100.0%)
Sincere 2/2 (100.0%) 12/12 (100.0%)
Below Sincere 5/5 (100.0%) 24/24 (100.0%)
Total 8/8 (100.0%) 43/48 (100.0%)

Notes: Panel A of the table shows the fraction of subjects who report their true preference list. Panel
B shows how many subjects receive an outcome that coincides with the equilibrium outcome of the SD

mechanism (the assortative matching).
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Figure A.1: Decomposition of preferences for mechanisms by treatment (bivariate regres-
sions)

Agreement Predicts Boston
Envy-freeness
| consider it fair if the students get a school place according | _—‘ -
to their rank. . ——
Strategy-proofness
A mechanism should not allow someone to be better off by | -—| -4
tactically submitting the wish list at the expense of others. - .
Cleverness
Clever behavior should be rewarded by the mechanism. = _._+
T T T T T T T T T T
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Share agreeing Coefficient
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Notes: The figure shows subjects’ agreement with the statement in the post-experimental questionnaire
and whether approval predicts voting behavior. In the left panel, we plot the share of subjects stating
“Agree” or “Fully agree” with the respective statements. In the right panel, we plot coefficients from
regressing a Boston vote indicator on the z-standardized item (bivariate regressions). The Boston vote
indicator is one if a subject voted for the Boston and zero if a subject voted for SD (abstentions excluded).

The lines indicate 95% confidence intervals.
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Figure A.2: Decomposition of voting behavior by attitudes toward merit (only EFFORT)

Agreement Predicts Boston

Effort Merit Index- - ——

Cleverness Merit Index - ——

0 2 4 6 8 1-4 -2 0 2 4
Share agreeing Coefficient

Notes: The figure shows subjects’ agreement with the merit indices in the post-experimental questionnaire
and whether approval predicts voting behavior. The effort index includes the agreement with “diligence
and effort should be rewarded” and that “those who work harder should have higher incomes,” the clev-
erness index with “clever and strategic behavior should pay off” and that “those who behave cleverly and
intelligently should have a higher income” on a 5-point Likert scale. In the left panel, we standardize the
indices on a scale from 0 to 1 by dividing by the possible range. In the right panel, we plot coefficients
from regressing an indicator of whether an individual votes for the Boston mechanism (rather than for
SD) jointly on the z-standardized indices. Hence, The coefficients of the z-standardized index show by
how many percentage points the vote share for Boston increases when the agreement with the respective

statement increases by one standard deviation. The lines indicate 95% confidence intervals.
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B Instructions and Screenshots

In this section, we provide the experimental instructions (translated from German) and
accompanying screenshots. The order of presentation follows that of the actual experiment.
Square brackets are used in the paper instructions to denote treatment-specific instructions.
If screenshots are uniform across treatments, a single example is provided with annotations

describing any variations.

B.1 Instructions for spectators

In this experiment, we simulate two procedures for allocating school places to students.
Your task is to thoroughly understand these school place allocation procedures. At the end
of the experiment, you will vote on which of these two procedures should be applied to a
group of future experiment participants who will take on the role of students. This means
that in the future, we will invite participants who will act as students, and today you will
decide which school allocation procedure these students will be assigned to hypothetical

schools by.

The two allocation procedures will be explained in the instructions given to future
experimental participants. We will distribute these instructions now and ask you to read
them carefully. You will also be required to answer the comprehension questions of the
future participants. If you answer all the comprehension questions correctly, you can earn
an additional 7 euros. If you have a question, please raise your hand. Someone will come

to assist you.

[Treatment EFFORT € ASSORT: The experiment for the future participants consists
of two parts. First, we will distribute the instructions for the first part, in which the

participants will be given a task to complete. Then, the instructions for the second part of
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the experiment, which explain the school place allocation procedures, will be distributed

to the other participants./

At the end of today’s session, you will vote on which school place allocation procedure
will be implemented for the future participants. The future participant session will take
place [Treatment EFFORT & RANDOM: within the next 8 weeks. If you want us to
inform you of the date of the future participant session, please send an email to Renke
Schmacker (renke.schmacker@unil.ch) after the experiment.] [Treatment ASSORT: today

in the afternoon/.

[Next, spectators are informed that they will now receive the original instructions of the

future subjects (the players).]

B.2 Real-effort task instructions (only EFFORT & ASSORT)

In today’s experiment, you will be divided into groups of eight participants. The compo-

sition of the groups stays the same for the entire course of the experiment.

Work Task

In this part of the experiment you have to complete a work task. This work task determines
your rank from 1 to 8 in your group. The rank in your group is important for the further
course of the experiment: on average, participants with a better rank receive a higher

payout. It is therefore worthwhile to provide effort in the work task.

The work task is a counting task. You will be presented a series of tables with zeros
and ones for a duration of 10 minutes. Your task is to count the number of zeros in each
table. If you enter the correct number of zeros, you will receive a point. If you give the
wrong number of zeros, you will be deducted one point. Whoever has the most points will

be in rank 1; whoever has the second most points will be in rank 2; whoever has the third
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most points will be in rank 3, etc. After the counting task, you will be told which rank
you have achieved in your group.

During the counting task, you can open the internet browser by clicking on the red
button at the bottom of the screen and surf the internet in the remaining time. With the
key combination Alt+Tab on the keyboard you can return to the work task at any time.

The figure below!® illustrates the choice situation. Please wait until the work task is
started on the screen.

Figure B.3: Screenshot of welcome screen (only EFFORT & ASSORT)

Origir een der

Arbeitsaufgabe

In der folgenden Arbeitsaufgabe wird lhnen eine Reihe von Tabellen prasentiert. lhre Aufgabe ist es die Anzahl an Nullen in so vielen Tabellen wie maglich zu zahlen. Dafur haben
Sie 10 Minuten Zeit.

Bitte bestatigen Sie mit OK, wenn Sie bereit sind mit der Zahlaufgabe zu beginnen.

Notes: The screenshot displays the welcome screen in the Spectator treatment. Subject are informed about
the real effort task on the next screen. In particular, they are told that they have to count the number of
zeros in as many tables as possible within 10 minutes. In the top left corner of the screen, subjects in the
Spectator treatment are informed that this is the original screen that subjects in the Player session will
see. This note is omitted in the Stakeholder/Effort and Player treatments.

18The printed instructions contain a screenshot that is the same as Figure B.4.
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Figure B.4: Screenshot of real effort task (only EFFORT & ASSORT)

o e

Notes: The screenshot displays the real effort task. Subjects are supposed to count the number of zeros in
the table on the left. (For subjects in the Spectator treatment the screen is only for illustrative purposes
and their performance is without consequence.) After submitting the counted number, a new table is
generated. The red button at the bottom of the screen opens a web browser, in which subjects can browse

the internet. The browser is closed automatically after the time has run up.
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Figure B.5: Screenshot of real effort task feedback (only EFFORT & ASSORT)

Notes: On this screen, subjects receive feedback on how many tables they counted correctly and which

rank they achieved. In the Spectator treatment, the same screen is displayed for illustrative purposes, but

113

instead of the number of tables and the rank three dots (“...”) are displayed. Moreover, subjects are told
to read the instructions for the second part of the experiment, which are handed out by the experimenter.

After everyone finished reading, subjects need to enter a number announced by the experimenter to proceed.
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B.3 Instructions on matching mechanisms
General Information

In this part of the experiment, we are simulating two procedures that allocate school
seats to students. You and your group take on the role of students. Your task is to
carefully understand these allocation procedures. At the end of the experiment you will
learn which of the two procedures is used for your group of participants. Your payment

for this experiment will be determined by the school at which you are placed.

Scenario and Payout

The scenario for the two procedures is as follows. Each member of your group is assigned

a number from 1 to 8, representing student 1 to student 8.

[Treatment EFFORT & ASSORT: Your assigned number corresponds to the rank you
achieved in the first part of the experiment. Example: If you have achieved rank 1 in the
work task, your student number is 1; if you have achieved rank 8, your student number is
8./

[Treatment RANDOM: Each participant in your group will be randomly assigned a rank
from 1 to 8, which represents student 1 through student 8. Example: If you are randomly
assigned rank 1, your student number is 1; if you are assigned rank 8, your student number
is 8./

There are five schools A, B, C, D and E, of which schools A and B each have one and

schools C, D and E each have two seats to allocate. Hence, there are eight seats in total.

Your payout depends on which of the five schools you get a seat at. The payouts you

receive at a respective school are summarized in the following table:
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School A School B School C School D School E

Payout | 16 Euro 13 Euro 10 Euro 7 Euro 4 Euro

Example: Suppose you get a seat at school A. Your resulting payout is 16 Euro. If you

get a seat at school E, you will receive 4 Euro.

The payout table is the same for all students, i.e. each student receives the highest

payout at School A and the lowest payout at School E.

The procedures

Seats at school are allocated as follows. First, you have to enter on-screen which school is

your first, second, third, fourth and fifth choice.

The following sample screen shows you how to enter your rank-order list.

Example: Submission of rank-order list

Erstwunsch Zweitwunsch Drittwunsch Viertwunsch Fiinftwunsch

Schiller 1 Il

Schiiler 2

Schiiler 3

Schiiler 4

Schiiler 5

Schiiler 6

Schiiler 7

Schiiler 8

In the example, you are student 1. You can click in the row of that respective student
on each column field and type in one of the letters A, B, C, D or E, which represent
the corresponding schools. You can rank the schools according to their payout, i.e. the
rank-order list “first: A, second: B, third: C, fourth: D, fifth: E” or choose any other
ranking.

For two randomly selected students on ranks 2 to 5, rank-order lists are generated

automatically according to payout, i.e. “first: A, second: B, third: C, fourth: D, fifth: E”.
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These students do not need to enter anything on the screen; the computer will automatically
generate their rank-order list. You will be informed later on the screen for which students

the rank-order list will be created automatically according to the payout amount.

Admission to the five schools is based on the submitted rank-order lists and the student

numbers.

Procedure 1%

Allocation procedure 1 works as follows:
Round 1:

e Application: Each of the students 1 to 8 applies to the school that they have named
as their first choice on their rank-order list.

e Admission: If the same number or fewer students apply to a school than there are
seats available, all of them receive a seat. If more students have applied to a school
than the seats that the school offers, the applicants with the lowest student numbers
will be admitted first. For the applicants who have received a seat, the allocation

procedure is over.
Round 2:

e Application: Each of the students 1 to 8, who did not get a seat in round 1, applies
to the school they have named on their rank-order list as second choice.

e Admission: A school only admits participants in round 2 if there are still free seats
after round 1. If the same number or fewer students apply to a school than there are
seats available, they will all receive a seat. If more students apply to a school than

that school’s available seats, the applicants with the lowest student numbers will be

19Which procedure is Procedure 1 varies on the session level.
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admitted first. For the applicants who have received a seat, the allocation procedure

1S over.
Round 3

e Application: Each of the students 1 to 8, who did not get a seat in round 2, applies
to the school they have named on their rank-order list as a third choice.

e Admission: A school only admits participants in round 3 if there are still free seats
after round 2. If the same number or fewer students apply to a school than there are
seats available, they will all receive a seat. If more students apply to a school than
that school’s available seats, the applicants with the lowest student numbers will be
admitted first. For the applicants who have received a seat, the allocation procedure

1S over.
etc.

The process ends when all eight school seats have been allocated.

Procedure 2 (only EFFORT & RANDOM)

In contrast, procedure 2 works as follows:
Round 1:

e The student with the lowest student number (student 1) will be admitted to the school
that he has listed as their first choice on their wish list. The allocation process for

this applicant is complete.

Round 2:

e Student 2 will be admitted to the school that is highest on their wish list and still
has available spots. If all spots at their first choice school are already taken, student
2 will be admitted to their second choice school. The allocation process for this

applicant is complete.
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Round 3

e Student 3 will be admitted to the school that is highest on their wish list and still
has available spots. If all spots at their first and second choice school are already
taken, student 3 will be admitted to their third choice school. The allocation process

for this applicant is complete.
etc.

The process ends when all eight school seats have been allocated.

Procedure 2 (only ASSORT)

In Procedure 2, students are allocated to schools according to their rank. The allocation

is as follows:

Table: Result of Procedure 2

Seat at school Payout
Student 1 A 16 Euro
Student 2 B 13 Euro
Student 3 C 10 Euro
Student 4 C 10 Euro
Student 5 D 7 Euro
Student 6 D 7 Euro
Student 7 E 4 Euro
Student 8 E 4 Euro

The table can be read as follows: Student 1 receives a seat at School A and, thus, a

payment of 16 Euro, Student 2 receives a seat at School B and 13 Euro, etc.

Further Steps

First, you will be informed on-screen for which of the two randomly selected participants

the rank-order lists will be generated automatically. Then you will have the opportunity to

try out Procedure 1 [Treatment EFFORT & RANDOM: and 2/ on the screen. Afterwards,
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you will be able to vote for the allocation procedure to be used. This procedure will then
be implemented for your group and your payment will depend on which school you are

allocated to.

Before the experiment continues on-screen, please answer the following comprehension

questions.

Comprehension Questions (EFFORT & RANDOM)

e How many seats do schools A and B have to offer each?

e How many seats are there at schools C, D, and E?

What is your payment if you are allocated to school A?

What is your payment if you are allocated to school E?

True or false? If the students are assigned a school placement according to their
random rank, the allocation looks as follows: Student 1, School A, 16 EUR; (...)
Student 8, School E, 4 EUR [shown in table form]

e Assuming that all students submit their wish list based on payout amount. That is,
all students from 1 to 8 create a wish list ”First choice: A, Second choice: B, Third

choice: C, Fourth choice: D, Fifth choice: E”.

— In Procedure 1, in this case, the allocation to the schools is done according to
the rank. That is, student 1 gets a school placement at School A, student 2 at

School B, student 3 at School C, and so on. True/False

— In Procedure 2, in this case, the allocation to the schools is done according to

the rank. True/False

e Assuming that students 1 and 2 submit their wish list according to payout (”First
choice: A, Second choice: B, Third choice: C, Fourth choice: D, Fifth choice: E”).

47



Where will student 3 end up if they indicate the wish list ”First choice: B, Second

choice: A, Third choice: C, Fourth choice: D, Fifth choice: E”?
— In Procedure 1, student 3 will get a spot at school:
— In Procedure 2, student 3 will get a spot at school:

e Assuming again that student 3 submits the preference list ”First choice: B, Second
choice: A, Third choice: C, Fourth choice: D, Fifth choice: E”. Student 1 submits

the preference list according to payout.

— Can student 2 improve their position in Procedure 1 by submitting a different

preference list than the one based on payouts at schools? Yes/No

— Can student 2 improve their position in Procedure 2 by submitting a different

preference list than the one based on payouts at schools? Yes/No

Comprehension Questions (ASSORT)

e How many seats do schools A and B have to offer each?

e How many seats are there at schools C, D, and E?

e What is your payment if you are allocated to school A?

e What is your payment if you are allocated to school E?

e In Procedure 2, schools are allocated solely on the basis of the rank achieved in the
work task. True/False

e Consider Procedure 1. Suppose students 1 and 2 give their rank-order list according
to payout (“first: A, second: B, third: C, fourth: D, fifth: E”). At which school does
student 3 end up if he submits “first: B, second: A, third: C, fourth: D, fifth: E” as

his rank-order list?
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Figure B.6: Screenshot of announcement of ranks

e

Notes: On this screen, subjects are informed about the students who will automatically submit the rank

order lists according to payout amount (i.e., the sincere students). In the Spectator treatment, the subject’s
rank in the top left corner of the screen is omitted.
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Figure B.7: Screenshot of comprehension quiz

Notes: On this screen, subjects have to answer a comprehension quiz about the two procedures (in this

example, procedure 1 is the assortative matching and procedure 2 is the Boston mechanism). The compre-
hension quiz asks for outcomes in different scenarios conditional on two students (in this example, ranks
2 and 3) submitting their sincere rank order list. In the top right corner of the screen, subjects in the
Spectator treatment are informed that they receive an additional 5 Euros for answering the quiz correctly.
In the top left corner, subjects are informed that this is the original screen that the future subjects will

see.
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Figure B.8: Screenshot of Trial Period

Sie sind Schiller 3 Ubungsrunde: Sie haben 5 Minuten Zeit, das Vergabeverfahren auszuprobieren

In der Tabelle unten reprasentiert jede Zeile die Wunschliste eines Schillers.
Sie kinnen fiir jeden Schiller die Felder anklicken und eine andere Schule eintragen.

Als Voreinstellung wird fur jeden Schiler die Reihenfolge der Schulen gemal der Auszahlungshahe angegeben. Die Wunschlisten von Schiler 3 und 4 konnen nicht verandert werden, da fur diese Schaler die
Wunschliste automatisch in der Reihenfolge A.B,C.D und E Gbermittelt wird.

Wenn Sie auf "Ergebnis anzeigen” klicken, erscheint unten auf dem Bildschirm eine weitere Tabelle, die Ihnen angibt, wie bei den von Ihnen erstellten Wunschlisten das Vergabeverfahren die Schiler auf die
Schulen verteilt.

Erstwunsch Zweitwunsch Drittwunsch Viertwunsch Finftwunsch
Schiiler 1 I I B I B D E |
Schiller 2 A I B I c D E |
Schiiler 3 A B c D E

Schiler 4 A B c D E

s [ I a  — — I E |
s | 7 I a I : I g I E |
| 7 I a I : I g I E |
s | 7 I a I c I g I E |

Ergebnis anzeigen

Notes: The screenshot displays the trial period. In the example, the subject is in rank 3 and is in a
group, in which student 3 and 4 have to submit their true preferences. Subjects have five minutes to try
out different rank-order lists for non-sincere students. When clicking the button the resulting matching is
shown. Subjects in the Spectator treatment see the same screen but without a subject’s rank displayed in
the top left corner and without her rank being colored in the table. Subjects in EFFORT and RANDOM do
the trial period for the Boston and SD mechanisms, subjects in ASSORT only for the Boston mechanism.
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B.4 On-screen instructions about voting stage (only spectators)

Now you can decide which school matching procedure will be applied for the future subjects.

The vote works as follows. All subjects in today’s session decide on-screen whether they
would like to participate in the vote or abstain. Those who take part in the vote can

indicate whether Procedure 1 or Procedure 2 is applied for the future subjects.

In a future session, there will be a group of subjects, in which subjects [2 and 3; 8 and
4; 4 and 5] automatically submit their rank-order list. This corresponds to the case that
you have seen on the previous screens. In today’s session you and seven other subjects will
take a vote on whether Procedure 1 or Procedure 2 will be applied for this future group of
subjects.

In the vote you or one of the other seven subjects are selected at random. If the selected
subject voted for one of the procedures, the result of the allocation procedure that he chose
will be applied for the future group of subject. His (and only his) payout is reduced by 5
Cent. If the randomly selected subject decided to abstain from the vote, it is determined
randomly whether Procedure 1 or Procedure 2 is applied for the future subjects. In this
case of abstention, the randomly selected participant does not have to pay the 5 Cent.
When all participants are finished reading the instructions, the experiment continues with

a comprehension quiz.

B.5 On-screen instructions about voting stage (only players)

In a previous session there was a vote on which procedure is applied for you and the other

subjects.

On the next screen you will be informed which procedure is applied.
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Figure B.9: Screenshot of comprehension quiz about voting

Notes: On this screen, spectators answer a comprehension quiz about the voting stage. The quiz tests

comprehension of the random dictator rule and the voting costs of 5 Cents. In the top right corner of
the screen, subjects in the Spectator treatment are informed that they can earn an additional 2 Euros for
answering the questions correctly.
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Figure B.10: Screenshot of voting decision

Notes: On this screen, spectators vote whether the payout for the future subjects is according to Procedure

1 or Procedure 2. Subjects are asked whether they would like to participate in the vote and the options
are “Yes, I would like the matching to be according to Procedure 17, “Yes, I would like the matching to
be according to Procedure 2”7, or “No, I do not want to participate in the vote”.
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Figure B.11: Screenshot of payout screen

e

Notes: On this screen, spectators are informed which mechanism was selected for the future player session.
In addition, they are informed that they receive 10.05 Euros show-up fee and 7.00 Euros for answering all
comprehension questions correctly. For spectators, the experiment ends at this point. After players are
informed about the selected mechanism, they have to submit their rank-order lists (as described above)

before seeing the payout screen.
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B.6 Post-experimental questionnaire

We now kindly ask you to answer a few questions. The responses will, of course, be

evaluated in an anonymized form.

e Please take a moment to recall the vote regarding whether Procedure 1 or 2 should
be implemented. What were your main considerations for voting in favor of one

procedure over the other? [Free-text]

e Please think again about the question of whether Procedure 1 or Procedure 2 should
be implemented. To what extent do you agree with the following statements? [Do

not agree at all / Completely agree, 5 point scale]

Fairness played a role in my voting decision on the procedures.
— I find Procedure 1 [2] to be fairer than Procedure 2 [1].2°

— In Procedure 2 [1], students are more likely to receive the payout they deserve

compared to Procedure 1 [2].

Students with a lower student number should receive a higher payout.
— I find Procedure 1 [2] easier to understand than Procedure 2 [1].

— A mechanism should not allow someone to be better off by tactically submitting

the wish list at the expense of others.

— I consider it fair if the students get a school place according to their rank. That
means: Student 1 receives a place at School A, Student 2 at School B, Student
3 at School C... and Student 8 at School E.

— A mechanism should be understandable and transparent for all participants.

— In Procedure 1 [2], clever behavior is rewarded more than in Procedure 2 [1].

20The order of mechanisms was balanced on the session level.
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— The ranks of the students are fair.

— In Procedure 1 [2], compared to Procedure 2 [1], those students for whom the

preference lists are automatically submitted are unfairly disadvantaged.

— Clever behavior should be rewarded by the mechanism.

e In general, to what extent do you agree with the following statements? [Do not agree

at all / Completely agree, 5 point scale]

— Diligence and effort should be rewarded.
— Clever and strategic behavior should pay off.

— Those who work harder should have higher incomes.

Those who behave cleverly and intelligently should have a higher income.

e Finally, we have some questions about your personal information.

— How old are you?

— Your gender?

— Are you studying?

— What are you studying? (If not studying, please enter 0)

— Different political attitudes are often labeled as “left” and “right.” When think-
ing about your own political views, where would you classify these views? [Far

left / Far right, 10 point scale]
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