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Introduction

CH
A

PT
ER 1

H
ow can we e�ectively assign students to schools, kidney donors
to recipients, or doctors to hospitals, all while ensuring mutually
beneficial matches? Matching theory provides the tools to address

such problems by designing markets where who is matched with whom or what
matters more than price considerations. Allocation is therefore not simply a
matter of o�ering a higher price or solving an optimization problem based
on valuations. Since each agent’s valuation of potential matches is private,
assignment problems in matching markets are better understood as the design
of markets and mechanisms. These mechanisms must also identify and elicit
the agents’ corresponding preferences. Thus, preferences play a central role in
determining outcomes in matching markets for indivisible goods and services,
and they remain central throughout this thesis.

The analysis of matching markets has gained considerable attention over
the past decades, particularly with the award of the Sveriges Riksbank Prize
in Economic Sciences in Memory of Alfred Nobel to Alvin Roth and Lloyd
Shapley in 2012 (NobelPrize.org, 2012). Their important contributions in-
fluenced both theorists and the general public alike. Roth (2012) noted in
his Nobel Prize Lecture: "We use a lot of tools in market design, because to
understand existing markets and marketplaces, [...] you have to attack the
problem from all directions." Hence, matching problems have been studied in
theory, experiments, and empirical work, and their practical applications have
expanded rapidly in recent years – a development that we explore in our own
work.

Although the literature on matching is well developed, adapting existing
models remains challenging. Even small modifications to a known model,
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Introduction 1.0

design or mechanism can lead to significant changes in outcomes. This makes
it necessary to carefully analyze how such adjustments a�ect theoretical prop-
erties and practical performance. Moreover, the goals of matching problems
may vary across contexts, requiring shifts in perspective depending on the
application and benefiting from generalized frameworks that cover a broader
range. In this work, we1 contribute to this discussion by answering the follow-
ing question: How do modifications to established matching models, designs,
and mechanisms a�ect their performance and theoretical properties? Preference
elicitation and the role of outside options are at the core of our analysis. To
this end, we combine theoretical, experimental, and empirical analyses, and
run simulations where applicable.

In our research, we focus on a particular kind of market, as preferences
determine who gets what. Let us consider a small example to introduce these
matching markets. One of the most well-known matching markets in both
theory and practice is college admissions. Since seats at colleges are a scarce
resource, not every student can freely choose which college to go to. Admission
to a college requires formal acceptance; you cannot simply choose to attend
without being admitted. Instead, who attends which college depends on the
preferences of both students and colleges. While students may prefer colleges
that o�er certain majors, colleges may prefer students with good grades or
particular interests. Hence, colleges do not simply select students based on
financial considerations. Comparable concepts emerge across a variety of
allocation settings. For instance, consider the allocation of children to child
care centers. Available slots are limited, and parents have specific expectations
that each center should satisfy. At the same time, centers face capacity
constraints and apply admission criteria to decide which children to admit.
However, the larger such a market becomes, the less likely it is that all centers
know all relevant children, and vice versa. The common assumption made
by market designers in theory, that agents in a market are able to express
preferences over all options, is not always applicable. Consider, for example, the
dataset provided by a municipality in Germany, which we study in Chapter 3.5.

1Throughout this thesis, I use ’we’ for consistency, although some chapters are co-authored
while others were written independently.
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Introduction 1.0

Centers would have to form preferences over 2844 children. Consequently,
the way preferences are elicited is crucial for determining the allocation in
the subsequent step. We address this gap by relaxing prior assumptions and
developing new approaches for eliciting and managing preferences. Specifically,
we analyze the elicitation of preferences when agents are not fully informed
about all available options and how preferences are elicited in experiments.
Now consider that the problem becomes more complex when centers o�er
di�erent types of slots depending on the time a child spends in care. While the
college admission problem is well established and extensively studied, adding
an additional dimension requires adaptations that should be evaluated prior
to implementation.

Most studies of matching markets in the literature also retain features
related to the outside option. Agents are usually assumed to have preferences
over other agents or options on the other market side as well as the option of
remaining unmatched. However, little attention has been paid to the impact
that unmatched agents may have, or to the benefits they could bring to the
market if they were matched. Incorporating such outside options explicitly into
market design could improve outcomes. This thesis examines such a market
where explicitly modeling the outside option reduces the number of unmatched
agents. Collectively, these added dimensions underline the importance of
a careful examination of preferences and their elicitation in the context of
adapting standard matching models, designs and mechanisms.

This introduction provides the theoretical and experimental background on
matching markets relevant to this thesis. Within this first section, we explicitly
note which parts of the introduction are most closely connected to individual
chapters and where we identify research gaps. We then outline how these gaps
are addressed and present the contributions of each chapter in greater detail
in Section 1.2.

Afterwards, this thesis proceeds as follows: In Chapter 2, we put the elicita-
tion of preferences in experiments to the test. We examine how non-induced
preferences in matching experiments a�ect participants’ behavior relative to
induced preferences used in earlier studies. For this purpose, we implement
a school choice experiment and ask participants to act upon their own or
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Matching Markets 1.1

induced preferences. In Chapter 3, we deal with di�erent attempts to elicit
preferences of children to allocate them to child care centers based on versions
of the Deferred Acceptance Mechanism. We compare four mechanisms used in
practice and theory and compare their advantages. In Chapter 4, we model
a neighborhood help market with community costs for unmatched neighbors.
Neighbors explicitly stating preferences not only about other neighbors but also
the outside option allows us to implement a Pareto-constrained cost-minimal
mechanism. We conclude in Chapter 5.

1.1 Matching Markets
The first design of a matching market was provided in 1962 by David Gale and
Lloyd Shapley, laying the foundation for many following analyses, including
ours. They model a marriage market, matching women to men, to describe the
paring of individuals or groups. This marriage metaphor underlines the mutual
nature of choice, you cannot simply choose, you must also be chosen. A set of
women and a set of men aim to be paired with a member of the opposite set.
To find mutually beneficial pairings, both sides state strict preferences over
each other. Gale & Shapley (1962) define stability as a desirable property for
evaluating a possible allocation. Stability ensures individual rationality and
no blocking by any pair. On the one hand, individual rationality guarantees
that each agent is matched to an acceptable partner, who is preferred over
remaining single. On the other hand, a matching is not blocked by a pair if
there exists no woman and man who both like each other more than their
current match. Thus, no blocking ensures that no one finds a more desirable
partner in the market who also wishes to deviate. A stable matching always
exists and can be found by applying the Deferred Acceptance (DA) Mechanism.
This mechanism plays a crucial role in Chapter 2 and 3. While we apply
the DA and two other mechanisms in our experiment in Chapter 2, the DA
is adopted in Chapter 3 to find an allocation for the child care allocation
problem. Thus, this standard mechanism o�ers many possibilities for use in a
variety of settings. However, modifications to it must be evaluated carefully.
In the DA, one side of the market (men or women) proposes to the other

4



Matching Markets 1.1

side based on their preferences. The receivers tentatively accept their most
preferred proposal among previous and new proposals and reject all others.
Rejected proposers move on to their next preferred choice, and so on. Final
acceptances are deferred until no proposal is rejected, at which point the
mechanism terminates. The final allocation is optimal stable for the proposing
side and it is a weakly dominant strategy for proposers to state true preference,
i.e. the DA is strategy-proof for the proposing side. However, this does not
hold for the receiving side. This framework is a two-sided, one-to-one matching
market as both sides seek exactly one match.

While in Chapter 4 a one-to-one matching market comes into play, both,
Chapter 2 and 3, examine a many-to-one matching market. Gale & Shapley
(1962) further extent their two-sided model to a many-to-one matching market,
matching students to seats at collages. While many results carry over from
the one-to-one case (such as the DA producing a stable outcome), colleges
may improve their match by not revealing their true preferences. Truth-telling
is only a weakly dominant strategy for students in the student-proposing DA,
but not for collages in any stable matching (Roth & Sotomayor, 1990). This
underlines the importance to carefully evaluate changes to existing models.
Gale & Shapley (1962) assume collages to have preferences over students.
In following work, Roth (1985) assumes that colleges have preferences over
assignments. At first, this di�erence may sound trivial. However, if a student
becomes more desirable in the presence of a particular other student, the two
options may not coincide. To ensure that a preference relation over a set of
students, i.e. over assignments, can be represented by a list of preferences over
individual students, preferences need to be responsive (Roth, 1985).

While colleges’ strategic behavior needs to be considered in a collage ad-
mission problem, this may not be the case in school choice. Schools to which
students want to be matched may not behave strategically. Depending on the
degree of autonomy a school is given, school seats can be considered objects
to be allocated to students, or schools can be treated as active players. To
model this tension and to underline the di�erences between a school choice
and a college admission problem, Abdulkadiro�lu & Sönmez (2003) model
schools’ priorities instead of preferences. These priorities are typically deter-
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Matching Markets 1.1

mined by local law, for example through walking distance or the presence of
siblings already enrolled at a school. Models that consider one side’s priorities
rather than preferences are often considered to have an intermediate position
between one-sided and two-sided matching markets. This structure is adopted
across all chapters of the thesis and will be elaborated on for each setting
in greater detail within the corresponding chapters. While the DA, e.g. the
student-proposing version, can still be applied, Abdulkadiro�lu & Sönmez
(2003) investigate a mechanism formerly used in a real-world school choice
problem in Boston. The Boston mechanism (BOS), also called first-preference-
first mechanism, proceeds similar to the DA with one significant di�erence:
In each round, non-rejected students are irrevocably accepted. By that, in
a round k, a student can only announce their k-th best choice and matched
students and schools with exhausted capacity drop out. For this mechanism,
Ergin & Sönmez (2006) show that the set of Nash equilibrium outcomes is
equal to the set of stable matchings. However, this is only with respect to true
preferences. When the BOS is applied, it is not safe to state true preference
as the mechanism is not strategy-proof. It does not yield a stable outcome.
However, as this mechanism is (still) commonly used in practice, we consider it
together with the DA in our experiment in Chapter 2. Since the seminal paper
by Abdulkadiro�lu & Sönmez (2003) not only Boston adjusted the mechanism
used (Abdulkadiro�lu et al., 2005b) but also New York City (Abdulkadiro�lu
et al., 2005a). This demonstrates how theoretical analysis can inform and
improve the decision-making processes of market designers in practice. Just as
Abdulkadiro�lu & Sönmez (2003) addressed this research gap in their analysis
of the school choice problem, we aim to fill a similar gap in the context of
child care allocation problems in Chapter 3 and neighborhood help problems
in Chapter 4.

In contrast to theoretical predictions, experimental and real-world evidence
shows that individuals do not always behave rationally or use dominant
strategies such as truth-telling. As a result, observed rates of truth-telling
are often far below 100%, even when it is a dominant strategy. Chen &
Sönmez (2006) initiated the school choice matching experiment branch. Their
experiment compares truthful preference reporting and the e�ciency of the DA,
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BOS and Top Trading Cycles (TTC) mechanism (discussed in the subsequent
paragraph) in a laboratory setting. They support that the proportion of
truthful preference revelation under BOS is significantly lower than under the
two other mechanisms. However, no mechanism is more e�cient than the
others (Calsamiglia et al., 2011). Following analyses focus on the amount and
kind of information provided or the understanding of participants (among
others Pais & Pintér, 2008; Chen et al., 2016; Hakimov & Kübler, 2021;
Guillen & Hakimov, 2017; Koutout et al., 2021; Guillen & Veszteg, 2021).
In general, absolute values of truth-telling in experiments strongly depend
on the context of the study and are hardly comparable between experiments
(compare Figure 2.1 in Chapter 2). Nonetheless, laboratory settings o�er a
key advantage: both true and reported preferences can be observed, unlike
in most field studies. Only a few field experiments have managed to elicit
participants’ true preferences (Guillen & Hakimov, 2018; He & Magnac, 2018;
Hoyer & Stroh-Maraun, 2020). However, we have to emphasize that the true
preferences considered in experiments refer to induced preferences, meaning
that participants get told what to like during the experiment. This raises
a crucial question: Do induced preferences truly incentivize participants in
the same way that non-induced preferences do? We fill this research gap
in Chapter 2 by conducting an experiment with induced and non-induced
preferences.

The degree to which schools are regarded as active and strategic agents
determines how closely the school choice setting resembles a one-sided or two-
sided market. As noted above, school choice, therefore, combines characteristics
of both two-sided and one-sided markets, making it useful to examine the
latter in more detail. In a one-sided market, as the term implies, only one
side of the market has preferences. Agents are therefore allocated to objects
or services that have no preferences of their own. The most famous example
is the housing market by Shapley & Scarf (1974). Agents enter the market
each endowed with a house that they would like to reassign among themselves.
While agents will only agree to exchanges that leave them with a more preferred
house, the houses themselves do not have preferences. Thus, stability is no
longer a desirable property, as only the perspective of the agents needs to be
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considered. Shapley & Scarf (1974) define Pareto-e�ciency as a criterion to
evaluate whether an allocation can be improved for at least one agent while
leaving all other agents no worse o�. They introduce Gale’s Top Trading
Cycles (TTC) algorithm to create mutually beneficial exchanges among agents
to find a Pareto-e�cient matching2. In each round, agents point to the owner
of their most preferred house among all available houses. At least one cycle is
created and all agents in the cycle rotate their houses. This procedure ends,
when all agents are matched to a house. It is strategy-proof (Roth, 1982) and
yields an allocation that is Pareto-e�cient (Roth & Postlewaite, 1977). The
TTC can also be employed in the school choice problem (Abdulkadiro�lu &
Sönmez, 2003). As stated previously, we build on this application in Chapter 2
by incorporating the TTC in our experiment. Of course, the exchange of
houses and the school choice problem are not the only applications of such
mechanisms. Additional examples include the allocation of thesis topics to
students and organ exchanges. In the following, we briefly introduce kidney
exchanges, since Chapter 4 incorporates both the housing market and the
kidney exchange market, as introduced by Roth et al. (2004), as special cases.
Both, the kidney exchange problem as well as our neighborhood help problem
in Chapter 4 are one-to-one markets.

There are two ways for a patient in need for a kidney transplant to receive
a donation, from cadavers or from living donors. If no compatible living donor
can be found, a kidney exchange may involve two incompatible donor-patient
pairs swapping their donors. Roth et al. (2004) combine these exchanges
with a waiting list for cadaver kidneys. A pair willing to donate to someone
on the waiting list will in return be prioritized when a compatible cadaver
kidney becomes available. They suggest the Top Trading Cycles and Chains
(TTCC) mechanism which allows for cycles as in the TTC and chains which
includes patient-donor pairs pointing to the waiting list. However, the kidney
exchange model only allows for patients who are accompanied by a donor.
How can we adapt the model and the mechanism if patients with and without
donors enter the market, and altruistic donors are willing to donate a kidney

2For a commemorative and summarizing overview see Morrill & Roth (2024) and Afacan
et al. (2024).
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without being paired with a specific patient? These considerations are of
great importance to find matches not only for kidney exchange problems.
In any market where help, here in the form of donated kidneys, is given
and received, this consideration plays a crucial role. However, the TTCC
may not be directly applicable in every context, as it does not apply to the
neighborhood help market. In Chapter 4, we introduce a new mechanism, the
Neighborhood Top Trading Cycles and Chains (NTTCC) mechanism. It allows
for a more diverse set of agents and applications than the TTCC. By that,
we create a Pareto-constrained cost-minimal mechanism. This also allows the
NTTCC to be applied in kidney exchange markets with paired and unpaired
patients and donors. Since Roth et al. (2004), research on organ exchange
has expanded significantly and every year additional countries join kidney
exchange programs3. This example highlights the dynamic interplay between
theory and practice, a connection that our analyses in this thesis likewise aim
to advance.

Hatfield & Milgrom (2005) explore certain similarities among all of these
matching markets and extend the models presented above by adding contrac-
tual terms. In their example a matching consists of a doctor and hospital
agreeing on a contract. However, the same model could be applied to students
and collages agreeing on certain terms, e.g. scholarships. Thus, we are getting
back to many-to-one matching markets. Alternatively to hospitals forming
preferences over the set of allocations, preferences may be represented through
choice functions. In contrast to comparing two sets of doctors, the choice
function approach specifies which subset a hospital would choose from any
given set. A central assumption for proving the existence of stable allocations
in such a market is substitutability. A hospital’s selection rule is said to satisfy
substitutability if, whenever the hospital chooses a particular contract from
some set of available contracts, it also continues to choose that contract from
every smaller set of contracts that still contains it. Given substitutability
and the irrelevance of rejected contracts, there exists a stable matching. Hat-
field & Milgrom (2005) introduce the Cumulative O�er Process (COP) which
generalizes the student(doctor)-proposing DA for matching with contracts to

3For a summary on Kidney exchange programs in Europe see Biró et al. (2019).
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find such a stable matching. The Hatfield and Milgrom model was further
adapted to situations where preferences may not be substitutes. Such examples
include bilateral substitutes by Hatfield & Kojima (2010), the matching with
slot-specific priorities by Kominers & Sönmez (2016) and the cadet-branch
matching by Sönmez & Switzer (2013). In Chapter 3, we apply parts of their
considerations to a child care allocation problem with care durations. In this
case, care durations are a special version of contracts. However, the number
of options over which preferences must be formed increases when contracts
are incorporated, since preferences then concern not only hospitals but also
the individual contracts each hospital o�ers. Therefore, complete preference
elicitation often becomes unrealizable in practice.

Providing background information on the markets studied in this thesis
and identifying existing research gaps allows us to proceed to the specific
contributions of each chapter. We summarize the types of matching markets
described so far in Figure 1.1. The topics covered in this thesis are marked
accordingly. It should be noted, however, that this overview is not intended
to be complete.

Figure 1.1: Overview Matching Markets

10
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1.2 Contributions
As we have seen, the matching literature has grown considerably in recent
decades. Nevertheless, as practitioners increasingly apply matching models,
theorists are called upon to provide a stronger theoretical foundation for
these applications. This need is particularly evident when existing market
designs must be adapted to accommodate specific requirements or contexts.
In the following sections, we outline how this thesis addresses such gaps in the
literature and briefly summarize the contributions of each chapter.

This thesis places particular emphasis on preferences and mechanisms.
Preferences are central to identifying an allocation, but the manner in which
they are elicited builds the foundation of each mechanism. We demonstrate how
preferences are addressed in school choice experiments, child care allocation,
and neighborhood help problems, particularly in contexts where standard
models fall short.

As outlined earlier, school choice has been extensively studied from theoreti-
cal, empirical, and experimental perspectives. We therefore begin our analysis
with the school choice market. Chapter 2 serves as a natural starting point, as
it examines the original school choice model and the mechanisms that remain
unchanged, whereas the subsequent chapters focus on specific models that
have not been discussed in this manner in the existing literature. The reason is
straightforward: Chapter 2 presents the analysis of a school choice experiment,
whereas Chapters 3 and 4 focus primarily on theoretical analyses.

There are numerous school choice experiments shedding light on participants’
behavior. While some studies focus on the di�erences between mechanisms,
others focus on the impact of provided information on participants. However,
experimental analyses have typically relied on induced preferences to study
participants’ behavior and to derive policy implications (see Hakimov & Kübler
(2021) for a detailed survey). Thus, the experiment prescribes the participants’
preferences rather than allowing them to emerge naturally. From a practical
standpoint in the conduct of an experiment, such an approach may appear
reasonable, but it is far from reality. This led us to consider whether the
participants might have been a�ected by this experimental setup. In Chapter 2
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we fill this gap by analyzing a matching experiment with and without induced
preferences. It carries the title "Non-induced Preferences in Matching
Experiments" and is coauthored by Papatya Duman, Britta Hoyer, Thomas
Streck and Nadja Stroh-Maraun. By incorporating non-induced preferences,
we extend the experiment by Chen & Sönmez (2006). We run the experiment
with a treatment group with non-induced preferences and a control group
with induced preferences. In order to capture both types of preferences, we
construct a scenario in which participants imagine being assigned to di�erent
departments of a chocolate company following the same structure as students
would be assigned to schools. Each department corresponds to a particular
chocolate variant, and allocation is based on participants’ stated preferences for
these variants. The experiment is conducted in two stages, with only stage one
di�ering between groups. In the first stage, the control group receives induced
preferences as in a standard matching experiment, while the treatment group
is asked for personal preferences over chocolate variants. In the second stage,
participants state an order in which they want to apply to the departments
within the chocolate company. A matching mechanism, which participants are
informed about in advance, then uses these reports to allocate participants to
departments.

This allocation and the preferences from stage one determine participants’
payo�s. Being matched to a department that corresponded to a more-preferred
chocolate type resulted in a higher payo�, while being allocated to a less-
preferred type yielded a lower payo�. Thus, monetary incentives are based
on participants’ induced or non-induced preferences. As discussed earlier,
there are three mechanisms most frequently used and studied to date. We
therefore compare the treatment and control groups under BOS, DA, and
TTC, implementing a 3 ◊ 2 design.

Consistent with many other matching experiments, the majority of partici-
pants do not report their preferences truthfully, even when it is a dominant
strategy. This tendency is particularly pronounced in the control group, where
we find significantly lower levels of truth-telling compared to the treatment
group. Moreover, we show that e�ciency is reduced by non-truthful behav-
ior in all groups, with the decline again most evident in the control group.

12
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However, we do not observe significant di�erences across the mechanisms.
Taken together, our findings highlight the importance of accounting for the
non-induction of preferences when designing future matching experiments.

Our experiment shows that the formation of preferences plays a crucial role
and needs to be considered when designing experiments. As policy implications
are driven by the results of experimental and theoretical analyses, we further
want to see how allocation problems are dealt with in real-world applications.
Consequently, how preference elicitation is designed in matching problems is
of particular interest, as it may di�er from previous theoretical assumptions.
We analyze how real-world applications reflect or challenge existing theoretical
frameworks and how theoretical analyses improve the usage in practice. To this
end, in Chapter 3 and 4 we provide theoretical analyses of two practical markets:
the child care allocation market and the neighborhood help market. While the
former is already in practical use, the latter has not yet been implemented,
but would benefit from the introduction of a centralized structure as proposed.
We supplement the theoretical analyses of the child care allocation market by
simulations based on real-world data and provide a unique perspective on its
characteristics.

Let us begin by taking a closer look at Chapter 3, entitled "Child Care
Allocation Mechanisms: Navigating Incomplete Preference Elicita-
tion". As the title suggests, we study the allocation of children to child care
centers. In Germany, every child over the age of three is legally entitled to care
in a child care center4, even though there is a shortage of qualified sta�. As a
result, the market is characterized by excess demand and is highly competitive.
At the same time, centers retain a high level of autonomy in selecting children
when demand exceeds capacity. Nevertheless, most centers rely on objective
criteria in making their admissions decisions, such as prioritizing siblings or
children from the local neighborhood. Since the preferences and priorities
of both sides of the market matter, stability represents a desirable criterion
for evaluating an allocation. Because centers rely on objective criteria, only
parents are expected to behave strategically. Thus, up to this point, we con-
sider a two-sided matching market that shares many similarities with school

4§24 of the Social Code Book VIII (SGB VIII)
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choice. However, school choice problems model only part of the problem.
What makes our model di�erent from a school choice model are care durations.
Centers and parents agree on contractual terms that reflect the amount of
time a child spends in care. Hence, seats at a center are di�erentiated by
predefined duration terms, and we model the child care allocation problem with
care durations. To make the DA applicable to this setting, we could simply
ignore durations. Then no modification would be necessary, as the existing
literature already provides the required framework. However, allocated centers
and families still have to discuss how many hours a child stays in care each
week. In practice, this actually happens: children are allocated to centers,
and bilateral discussions within each center determine the care duration. It
is quite intuitive that this may cause problems: Who gets a certain duration
if two families prefer the same duration, which is only available once? What
if both parents are working and the longest available duration is not o�ered
by the allocated center? We later refer to this way of implementing the DA
as 2DA, since the DA is first applied to allocate children to centers and then
used again to allocate durations among the children within each center. Our
analysis aims to shed light on these implementations, which apply versions of
the DA that have not been put on the test bench before their implementation.
We will compare three practical mechanisms with a theoretical mechanism,
the COP.

The COP by Hatfield & Milgrom (2005) for matching with contracts may
be applied, as durations can be interpreted as contracts between parents and
centers. However, two aspects must be considered: first, contracts may not be
substitutes, which makes a straightforward transfer of the COP’s properties
between the original market and the child care market impossible. Second,
the child care market may be large, making it impossible for parents to form
preferences over all centers and durations. Consider, for example, the dataset
provided by a municipality in Germany with 92 centers and 4 durations,
which we study in Chapter 3.5. Parents would have to compare in total 368
options. Several municipalities in Germany have, therefore, implemented a
version of the DA to find an allocation that requires less detailed preference
information. To do so, parents are asked to order preferences over centers and
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durations separately. We compare di�erent adaptations to examine whether the
properties of the original DA carry over. Our analysis shows that preferences
need to satisfy di�erent assumptions to ensure that the mechanisms are
strategy-proof and yield a stable outcome. However, the assumptions required
for the 2DA and a second mechanism are quite strong and do not seem realistic.
Thus, the third mechanisms, the so-called DA-lexi, produces the best results.
We support our theoretical results with simulations based on real data. Overall,
our analysis highlights the demand for adapting existing models to account
for care durations and incomplete preference formation.

The challenge of changing the way preferences are taken into account arises
not only in the child care allocation problem. The neighborhood help market
also faces the di�culty that existing theoretical frameworks do not readily
carry over. Thus, in Chapter 4, coauthored by Nadja Stroh-Maraun, we present
an explicit model of a neighborhood help market. It is titled "Community
Costs in Neighborhood Help Problems". Suppose there are neighbors
in a community who wish to support one another. Neighbors may support one
another by activities such as mowing the lawn, tutoring children or grocery
shopping. While some neighbors provide help altruistically, others may seek
assistance with or without o�ering help in return. To connect those seeking
help with those willing to provide it, we model a neighborhood help market.
By that, one agent can be present on both sides of the market, seeking at
helping at the same time. However, not all agents need to be on both sides.
This is di�erent to most other matching markets where agents are restricted
to one side of the market (compare Andersson et al., 2021; Roth et al., 2004).
We fill this gap in the literature by providing a model and mechanism that are
applicable to a broader range of settings and allow for more types of agents.
As discussed earlier, it extents the kidney exchange model by Roth et al. (2004)
as in their setting patients always have to enter the market together with a
donor.

On neighborhood help markets, the help o�ered needs to be compatible
with one’s needs. Hence, not everybody can help everybody. For example,
consider tutoring: not every neighbor is able to provide this kind of help, since
it requires subject knowledge and teaching ability. This illustrates that the
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set of potential matches is constrained by the compatibility between the help
required and the help available. By that, it may occur that not all neighbors
can be matched with a helper, in which case they must rely on costly outside
options. In these cases, neighbors who seek help but stay unmatched, have no
incentive to also provide help on the market.

The potential impact of those who remain unmatched is often not considered
further in the literature. Incorporating outside opportunities into the model
provides a more realistic representation of help-based markets and allows us
to analyze how such considerations influence allocation outcomes and market
e�ciency. We address this gap in the literature by explicitly incorporating
an outside option, which we interpret as the community’s e�ort to assist all
unmatched neighbors. We call this the pool option. Thereby, the community
incentivizes seekers who provide help in return to stay in the market. We
could interpret this community’s e�ort as a community fund that finds and
pays the cost of unmatched neighbors. Therefore, the community aims to
prioritize helping one another and to reduce the costs faced by unmatched
neighbors, so as to provide for as many members as possible within the market.
At first glance, matching neighbors to services may resemble the standard
housing market introduced by Shapley & Scarf (1974), where a matching
can be found via the TTC. However, by introducing the pool, costs can be
reduced further when applying our new mechanism, the Neighborhood Top
Trading Cycles and Chains mechanism (NTTCC). As the name suggests, the
mechanism considers not only cycles but also chains that end in the pool. It
relates to the TTCC by Roth et al. (2004) for kidney exchange. However, the
TTCC is restricted to a certain market structure, making it a special case of
the NTTCC. This extension allows for weakly more exchanges and weakly less
community costs than under the TTC. Additionally, we show that the NTTCC
yields a Pareto-constrained cost-minimal allocation, i.e., there is no allocation
that further minimizes costs without harming any seeker when constrained by
Pareto e�ciency. Hence, our mechanism provides a robust new approach to
match seeking to helping neighbors while keeping costs low.

As a concluding remark, it should be noted that the chapters that follow
were written as independent research papers. As a result, they may display
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minor di�erences in terminology and notation. Some overlaps, particularly in
the introductions and literature reviews, are therefore unavoidable.
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I
n summary, this thesis examines matching markets to investigate whether
and how modifications to established models, designs, and mechanisms
a�ect their performance and theoretical properties. In doing so, we

e�ectively put matching mechanisms on the test bench. Simply assuming that
standard mechanisms can be applied across a variety of settings without verifi-
cation is problematic, as seemingly minor adjustments can have substantial
consequences. Outcomes often deviate from theoretical expectations: experi-
mental designs frequently rely on standard mechanisms without questioning
their suitability; children may be allocated to unacceptable durations or have
justified envy toward others; and neighbors may leave the market unmatched,
losing substantial potential. These examples highlight the importance of
recognizing that real-world applications present challenges that di�er from
previously studied theoretical settings.

This thesis addresses the question of how modifications to established
matching models, designs, and mechanisms influence their performance and
theoretical properties. To achieve this, it combines theoretical, experimental,
and empirical analyses, allowing matching theory to become a practical tool
for understanding and improving real allocation processes. The experiment
presented in Chapter 2 investigates the role of preference induction versus
non-induction in standard school choice experiments. Our results show that
preference induction a�ects truthful reporting and comprehension of mecha-
nisms. This highlights how experimental design choices a�ect the reliability of
behavioral findings and have direct implications for policy evaluation. The
subsequent theoretical analyses introduce new models tailored to specific con-
texts: Chapter 3 focuses on a child care allocation problem with care durations.
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While variants of the DA, originally designed for school choice problems (Ab-
dulkadiro�lu & Sönmez, 2003), allow these durations to be incorporated in
various ways, they may lead to di�erent outcomes. We conduct a comparative
analysis to contrast mechanisms used in practice with the COP, which was
originally designed for matching with contracts (Hatfield & Milgrom, 2005).
In doing so, we show that eliciting preferences in large markets can be handled
in di�erent ways, with one mechanism used in practice o�ering a distinct
advantage over the others.

Chapter 4 examines a neighborhood help market. We introduce a Pareto-
constrained cost-minimal mechanism, the NTTCC, to allocate help among
neighbors. In contrast to previous studies, we allow for di�erent types of
neighbors and explicitly model the outside option. By incorporating the
outside option, our model becomes applicable to a broader range of settings
and increases the number of agents that can be matched compared to the
TTC proposed by Shapley & Scarf (1974).

Even though all chapters were written independently and address their own
research questions, they share a common objective: to put matching designs to
the test. Preferences play a central role throughout these analyses. We relax
several assumptions found in previous studies, particularly those concerning
the induction of preferences in experiments, the simplification of preference
formation in large markets, and the treatment of outside options. Across all
chapters, we demonstrate that adaptations to existing models and mechanisms
are not only possible but also necessary to achieve outcomes that are both
theoretically sound and practically e�ective.

Our findings indicate that the existing literature on matching markets is far
from complete. Consequently, our analysis also points to several promising
directions for future research. It would be interesting to examine how experi-
mental results change once preferences are no longer induced. In Chapter 3,
we simulated parts of the empirical analysis for mechanisms used in child
care allocations; conducting a corresponding field study would enhance our
understanding of the given mechanisms. In the context of the neighborhood
help market, it would be interesting to explore how the model could be applied
to organ exchange markets.
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