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Abstract

Static and Dynamic Matching with Dichotomous Preferences

Md. Shahidul Islam, Ph.D.
Concordia University, 2026

This thesis consists of three studies in matching theory where agents have dichotomous
preferences, while institutions have strict rankings over agents, interpreted as preferences
or priorities depending on the setting. Dichotomous preferences simply divide institutions
according to whether they are acceptable or not. This preference domain is natural in
applications where the primary concern is to match as many agents as possible to any ac-
ceptable institution, such as centralized daycare assignments and other allocation problems
with scarcity, as well as when preferences are naturally binary due to compatibility or eli-

gibility criteria.

In Chapter 2, I study a two-sided matching problem with dichotomous agent preferences
and institutions with strict rankings of agents. I design a new class of mechanisms called
SAFE mechanisms (Sequential Allocation for Fairness and Efficiency), equivalently char-
acterized as Rank-Maximal mechanisms, that produce a maximum-size matching while
respecting individual rationality, institutional rankings, and satisfying all standard fairness
and incentive properties, including strategyproofness and nonbossiness. These mechanisms
are computationally tractable and can be implemented in polynomial time.

Chapter 3 extends the analysis to a two-period overlapping dynamic setting motivated by
daycare allocation. Children participate for two periods, report dichotomous acceptance
over daycares, and daycares have strict priority orderings over children. I study whether
one can simultaneously achieve maximum size together with dynamic fairness, efficiency,
and incentive properties. I propose two dynamic mechanisms, tailored to two distinct pol-
icy objectives: a history-dependent (HD) policy and a childcare-guarantee (CG) policy.
Under HD, a dynamic SAFE mechanism attains maximum size and the entire set of tar-
geted dynamic properties. Under CG, I show that no reasonable mechanism can satisfy
these dynamic axioms. However, the proposed SAFE mechanism retains strong period-by-

period properties (maximum and fair in each period), and impossibility results justify it as

iii



a best possible compromise under the CG policy.

In Chapter 4, I analyze matching under institutional constraints that limit how many schools
an agent may list as acceptable, which is a typical practice in school choice and centralized
university admissions. I ask whether dichotomous preferences mitigate the manipulation
and fairness issues known from the strict-preference setting. I show that if the constraint
binds, then any individually rational and maximum constrained mechanism is manipulable.
Nevertheless, for any constraint level, all Nash equilibria of the induced preference revela-
tion game of individually rational and maximum mechanisms yield fair outcomes. Finally,
I show that manipulability and fairness cannot be compared in an unambiguous way across

SAFE mechanisms with different constraint levels.
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Chapter 1
Introduction

There are many real-world assignment problems: each agent seeks an object (such as a seat
at an institution), while objects (institutions) rank potential assignees. Classic examples in-
clude school choice, daycare assignments, public housing, and various rationing problems.
A central theme in the matching literature is that, under strict preferences, desirable proper-
ties of mechanisms are often incompatible. There is a well-known conflict between stabil-
ity (fairness) and Pareto efficiency: namely, no matching mechanism exists under agents’
strict preferences that guarantees both efficiency and stability simultaneously. Stability is
a specific formal notion that can be interpreted as fairness, depending on the context, and
it requires that there is no priority or preference violation such that a specific pair of agent
and object both would get a higher-ranked match if they were assigned to each other, rather

than to their current matches.

This thesis explores a preference domain that is both practically motivated and theoreti-
cally revealing: I study agents with dichotomous preferences, meaning that they only dis-
tinguish between acceptable and unacceptable institutions, while institutions maintain strict
rankings (preferences or priorities) over agents. This assumption is natural when there is
substantial scarcity and the primary objective is to match as many agents as possible to any
acceptable institution. It is also relevant in settings where acceptance is determined by a
binary eligibility or compatibility criterion. The dichotomous domain allows for combin-
ing three objectives: (i) matching as many agents as possible, (ii) respecting institutional
rankings (known as stability or fairness), and (iii) providing robust incentives so agents do

not benefit from misreporting.

Chapter 2 (static, two-sided): I begin with a two-sided matching model in which agents

report their acceptable institutions and institutions rank agents strictly. The fundamental



research question I explore in this chapter is:

Can maximum size, efficiency, fairness, and strategyproofness be satisfied simultaneously
in a two-sided matching model with dichotomous preferences on one side and strict rank-

ings on the other side?

I answer this question constructively by designing a novel set of mechanisms (the SAFE /
Rank-Maximal class) and establishing that it satisfies all the desired properties simultane-
ously. The findings are in stark contrast to well-established results on the strict preference

domain.

Chapter 3 (dynamic, overlapping participation): Many assignment problems are in-
herently dynamic. Inspired by the daycare assignment application, I study an overlapping
two-period environment in which agents participate for two consecutive periods: a new co-
hort arrives in each period, and institutions have priorities that apply in both periods. The

central question becomes:

Does there exist a mechanism that is maximum and fair, and also satisfies meaningful dy-

namic incentive and efficiency requirements?

I show that the answer depends crucially on the policy environment. Under a history-
dependent regime, where continuing children are prioritized for the daycare they attended
previously, dynamic SAFE mechanisms achieve all the targeted dynamic properties. Under
a childcare-guarantee regime that prioritizes initially unmatched children for their second-
period assignment, I show that the dynamic desiderata cannot be satisfied simultaneously
with static criteria, implying that the dynamic SAFE mechanisms provide a good compro-

mise in this policy environment.

Chapter 4 (institutional constraints on preference reporting): Finally, I study a con-
straint that is common in practice: institutions restrict how many schools an applicant may
list. Under strict preferences, such constraints create opportunities for manipulation and

produce priority violations. The core research question is:

Do dichotomous preferences improve the incentive and fairness properties of constrained

mechanisms?



I show that despite the simplification introduced by dichotomous preferences, key nega-
tive results persist: binding constraints rule out strategyproof, individually rational, and
maximum mechanisms, and comparisons of manipulation and fairness remain fundamen-

tally ambiguous across SAFE mechanisms with different constraints.

Overall, the thesis contributes to mechanism design and market design by clarifying when
and how dichotomous preferences can resolve classical tradeoffs among fairness, effi-
ciency, and incentives, and by identifying the limits of such resolution in dynamic and

constrained settings.



Chapter 2

Strategyproof Maximum Matching
under Dichotomous Agent Preferences

2.1 Introduction

We consider a fundamental matching problem in which agents are to be matched to
institutions. Agents express dichotomous preferences over institutions by specifying ac-
ceptable institutions. Institutions express preferences among the set of agents but cannot
declare any agent unacceptable. There is a shortage of the available spots at institutions,
and agents care primarily about being assigned to an acceptable object rather than which
institution they are assigned to. The system typically requires that agents are matched to
institutions in a way that is fair with respect to the preferences of both sides. At the same
time, the designer is concerned about assigning as many agents to acceptable spots as pos-
sible.

The problem that we consider is inspired by the centralized matching of children to
daycare centres or schools. In these problems, parents of children express a subset of
daycares as acceptable if they are near enough or provide the required facilities (see, e.g.
Sun, Takenami, Moriwaki, Tomita, and Yokoo, 2023). On the other hand, each daycare may
have its own preference ordering over children according to its own criteria. Such a problem
also arises with an increasing number of applicants to various institutions, such as when
there are too few school seats compared to the number of school-age children, or when there
is a shortage of daycare capacity compared to the demand for daycare. Accommodating
applicants in schools, daycares, and similar institutions is a frequent concern in many places
worldwide, where applicants may stay on waiting lists for a long time. Depending on the
setting, the spots at the institutions could be daycare spots, immigration slots, school seats,



or healthcare treatments. In particular, our setting captures healthcare rationing problems
in which healthcare patients are matched to limited healthcare resources. These problems
have received tremendous interest in recent years (see, e.g2. Aziz and Brandl, 2024; Pathak,
Sénmez, Unver, and Yenmez, 2021).

Our main goal is to maximize the number of placements of agents to acceptable slots
in the centralized setting that we consider, and to do this in a fair and incentive compatible
way. There are many decentralized daycare systems with a substantial shortage of daycare
openings. There is often a major concern that many children are on the waiting lists of
daycares for an extended period of time, and thus parents face difficulties when returning
to work after parental leave. Surprisingly, there are still vacant spots remaining in daycares
which typically means an inefficient usage of resources. However, matching the maximum
number of applicants is unlikely under a decentralized allocation system. Che and Koh
(2016) shows that decentralized matching mechanisms lead to unfairness and inefficiency.
These might be unexpected consequences if applicants remain unassigned due to problems
in the allocation system. Matching as many children as possible to daycares, therefore,
is the primary objective. Secondarily, we also want to ensure that the allocation is fair,
which means that preferences or priorities over applicants are respected. Finally, it is also
important to use an allocation mechanism that provides the correct incentives when appli-
cants report their preferences, in order to make sure that the allocation is indeed efficient
and maximizes the number of matched applicants, and also respects the preferences over
applicants. Many of the above concerns are captured by key axioms in market design that
we discuss below.

When finding a desirable matching, we are guided by basic axiomatic properties that
are well-established in the matching literature. A basic requirement is to find an individ-
ually rational matching in which each agent is matched to an acceptable institution and
each institution is matched to an acceptable agent. A matching satisfies fairness (respects
the preferences/priorities of institutions) if there is no unmatched agent : who wishes to be
matched to an acceptable institution d and d is matched to an agent j that is ranked lower
than ¢ by d. We want to find a maximum size individually rational matching that respects
preferences or priorities over agents. Interpreted in our setting, a result of Aziz and Brandl
(2021) implies that a maximum size (individually rational) matching that respects priori-
ties can be computed in polynomial time. They propose a rule, the Reverse Rejecting Rule
(REV), that considers the agents in order of the baseline ordering from lowest to highest
priority. It rejects an agent if the agents who have not been rejected thus far can form a
maximum size matching for which none of the rejected agents has justified envy towards

a matched agent. However, their rule has some limitations. It is not strategyproof in the



classical sense for either of the two sides. It is also not necessarily Pareto-efficient from
the institutions’ side. Whether there exists a mechanism that is agent-strategyproof, maxi-
mum, fair and non-bossy was posed as an unresolved problem by Aziz and Brandl (2021).
Non-bossiness requires that an agent cannot affect a result in the outcome without getting

a different matching.

In this paper we explore the following fundamental question:

Can maximum size, efficiency, fairness and strategyproofness be satisfied si-
multaneously in a two-sided matching model with dichotomous preferences on

one side and strict preferences (or priorities) on the other side?

The combination of individual rationality, fairness, and non-wastefulness is typically
called stability in classical two-sided matching problems. When both sides have strict
or weak preferences/priorities, combining fairness, efficiency, and strategyproofness yields
impossibility results. It is well-known that for the classical setting with strict preferences on
both sides (1) there is no mechanism that satisfies stability and strategyproofness for both
sides (Roth, 1982); (2) stability and Pareto-efficiency on one side are incompatible (Balin-
ski and Sonmez, 1999); (3) stability/fairness and maximum size are incompatible (Afa-
can, B6, and Turhan, 2023); and (4) stability and non-bossiness are incompatible (Kojima,
2010). Moreover, finding a maximum size stable matching is NP-hard when there can be
ties in the preferences (Bird, Manlove, and Mittal, 2010). By contrast, for the setting that
we consider with dichotomous agent preferences, the answer to our fundamental research

question is surprisingly positive.

Contributions. We present mechanisms for two-sided matching with dichotomous pref-
erences on one side and strict preferences on the other side that satisty the following prop-
erties:
1. non-wastefulness;
individual rationality;
maximum Size;
fairness;
Pareto-efficiency on both sides;
strategyproofness on both sides;

non-bossiness on both sides;

®© NN R WD

polynomial-time.



To the best of our knowledge, these are the first known mechanisms that satisfy all
these properties simultaneously, including the striking properties of strategyproofness and
Pareto-efficiency on both sides. We present two families of mechanisms, the SAFE and
Rank-Maximal mechanisms. SAFE mechanisms are based on the idea of safe blocks that
identify subsets of institutions that are not over-subscribed by agents and should be as-
signed first in order to reach a maximum matching. We also propose another class of
mechanisms with a different perspective, the Rank-Maximal mechanisms, based on the
graph-theoretic notion of rank maximality. We show that these two apparently quite dif-
ferent families of mechanisms are equivalent. We then show that, quite surprisingly, these
mechanisms satisfy all the key properties listed above.

Having two different formulations of the family of mechanisms that we propose is ben-
eficial for our understanding of these mechanisms. The multiple perspectives give different
insights into the mechanisms and provide distinct tools to analyse them and establish their
axiomatic properties. Whereas Rank-Maximal mechanisms are clearly polynomial-time
and highlight the overall selection of matched institutions, SAFE mechanisms provide a
different intuition about how these mechanisms work by identifying sets of institutions
that need to be matched first if the matching is to be maximum size. Table 2.1 summa-
rizes the properties satisfied by our mechanisms compared to other mechanisms in this
setting, and highlights how our new mechanisms have striking advantages over existing
mechanisms in the literature. In contrast to two prominent mechanisms for this setting, our
mechanisms satisfy Pareto-efficiency for both sides, strategyproofness for both sides, and

non-bossiness. '

DA REV SAFE/Rank-Max
Properties

Individual rationality v
Fairness v
Institution Pareto-efficiency - -
Agent Pareto-efficiency - v
Both-sided Pareto-efficiency  — -
Agent strategyproofness v -
Institution strategyproofness  — -
Both-sided strategyproofness
Both-sided non-bossiness - -

v
v

RN N N NS SR NENEN

Table 2.1: Axioms satisfied by various mechanisms. The SAFE/Rank-Max mechanisms
are introduced in this paper. DA is the classical Deferred Acceptance rule applied in our
context with tie-breakers. REV was introduced by Aziz and Brandl (2024).

! An example that the DA is bossy is provided in the appendix.



Multiple Capacities. We assume throughout the paper that each institution has unit ca-
pacity. This serves both to simplify the way we think about this problem and to simplify
the presentation. A mechanism that works for institutions with unit capacities also gives
a mechanism for institutions with higher capacity. Many of our results for unit-capacity
institutions generalize to higher capacities since each institution can be viewed as being
divided into smaller institutions with unit capacity each. The assumption that each slot at
an institution is represented by a separate institution leads to a larger preference domain
than the general multi-unit case, since with unit capacity each institution can be reported
acceptable/unacceptable by each agent independently of other institutions, while for the
multi-unit case all slots at the same institution are either acceptable or not. Thus, most
of the properties of SAFE/Rank-Max mechanisms generalize to the many-to-one case im-
mediately, given that this represents a smaller domain than the one-to-one domain that we
are working with. The only exceptions are the properties for the institution side, namely
Pareto-efficiency, strategyproofness, and non-bossiness for institutions, some of which re-
quire additional assumptions in order to hold when institutions may have multiple capaci-

ties.

2.2 Related Work

Two-sided matching under preferences has a long history (Manlove, 2013; Sotomayor,
1990). Classical results focus on strict preferences on both sides (Gale and Shapley, 1962;
Roth, 2008). When both sides have strict preferences, stability and strategyproofness from
both sides is impossible (Roth, 1982), and Pareto efficiency and stability are incompati-
ble (Abdulkadiroglu and Sonmez, 2003). The classical Deferred Acceptance algorithm can
be applied to our problem as follows: break the ties in the dichotomous preferences of
the agents to convert them into strict preferences and then run agent proposing Deferred
Acceptance algorithm. However, the approach does not necessarily give a maximum size
or Pareto optimal matching. It is also only strategyproof for one of the sides whereas we
establish strategyproofness for both sides. Similarly, the Top Trading Cycles algorithm is
another algorithm for matching under preferences but if applied to our context, it does not
satisfy the maximum size property or fairness.

There is also work on two-sided matching where both sides have dichotomous pref-
erences. For example, Bogomolnaia and Moulin (2004) presents several results on ran-
domized matching under dichotomous preferences. The results do not apply to our setting
where one side has strict preferences. For example, when both sides have dichotomous



preferences, fairness or respect of priorities has very little bite. We also focus on deter-
ministic matchings and are able to achieve several axiomatic properties without resorting
to randomisation. Aziz (2016) proposes rules for exchange problems when agents have
dichotomous preferences. There are also a few recent exchange papers with dichotomous
preferences (see Andersson, Cseh, Ehlers, and Erlanson, 2021; Manjunath and Westkamp,
2021; Mishra, Sarkar, Sen, Sethuraman, and Yadav, 2025). One of the key properties that
we focus on is computing a feasible maximum size matching. The assignment maximization
problem is not only relevant for daycares, but also for schools (Abdulkadiroglu, Pathak, and
Roth, 2005; Basteck, Huesmann, and Nax, 2015), and for the allocation of any goods which
are in shortage or need to be rationed, such as public housing, vaccines and organs. Roth,
Sonmez, and Unver (2005) study the kidney exchange problem to find a maximal and strat-
egyproof mechanism. Ergin, Sénmez, and Unver (2017), Andersson and Kratz (2020), and
Ergin, S6nmez, and Unver (2020) aim to maximize the number of patients receiving trans-
plants in organ exchange including kidneys, lungs, and liver. Achieving a maximum and
efficient matching between refugees and landlords is also an increasingly important prob-
lem in market design (Andersson and Ehlers, 2020; Delacrétaz, Kominers, Teytelboym, et
al., 2020). Another application in which assignment maximization of objects to agents is
of significant concern is the house allocation problem (Abraham, Cechlarovd, Manlove,
and Mehlhorn, 2005; Aziz, 2016; Krysta, Manlove, Rastegari, and Zhang, 2014). One par-
ticular problem for which assignment maximization is important is healthcare rationing
where we want to utilize the maximum number of healthcare resources. We discuss the
connections below.

Pathak et al. (2021) considers a healthcare rationing in which agents have types and
they are matched to categories pertaining to particular types. An agent can be matched to a
category if it satisfies some type that the category is dedicated to. The healthcare rationing
problem can be abstracted to our model by ignoring the types and simply assuming that
an agent and category find each other acceptable if they can be matched to each other in
the healthcare problem. Pathak et al. (2021) focus on homogenous priorities whereas we
allow institutions to have heterogeneous preferences. A standard approach for the prob-
lem is to treat reserves from categories in a sequential manner (Aygiin and B6, 2021; Dur,
Pathak, and S6nmez, 2020; Kominers and Sonmez, 2016). These approaches violate ax-
ioms pertaining to neutrality or fairness towards categories. The myopic picks can also lead
to outcomes that do not satisfy the maximum size property.

Aziz and Brandl (2021, 2024) studies a healthcare rationing problem with heteroge-

neous priorities. Aziz and Brandl (2021) shows that maximum size individually rational



matching that satisfies respect for priorities can be computed in polynomial time. The re-
sult is in contrast to the fact that when both sides have weak preferences/priorities, then the
problem of computing a maximum size fair matching is NP-hard. Their Reverse Reject-
ing (REV) rule works by considering agents in the reverse order of a baseline ordering of
agents and iteratively deciding whether the agents are to be removed from consideration
or not. In follow-up work, Banerjee, Eichhorn, and Kempe (2023) provide an algorith-
mic characterization of all valid allocations, exhibiting a bijection between sets of agents
who can be allocated and maximum-weight matchings under carefully chosen rank-based
weights.

Aziz and Brandl (2024) proves that their algorithm is strategyproof in the following
sense: no agent can express some institution as unacceptable in order to get an advantage.
Their strategy space also allows for agents to lower themselves in the priority ordering of
the institutions. Since they examine a healthcare rationing setting, they do not allow agents
to falsely make themselves eligible for an institution for which they are ineligible. In our
setup, we allow agents to report unacceptable institutions as acceptable, in addition to re-
porting acceptable institutions as unacceptable. Therefore, strategyproofness amounts to
the following: no agent wants to declare an acceptable institution unacceptable or an unac-
ceptable institution acceptable. Another aspect that is overlooked in most of the previous
work is Pareto-efficiency of the institutions. We design rules that have two additional ad-
vantages over previous rules: they are strategyproof for both agents and institutions, and
they are Pareto-efficient for institutions. Finally, the REV rule of Aziz and Brandl violates
non-bossiness. Aziz and Brandl posed the question whether there exists a rule satisfying
maximum size, fairness, agent strategyproofness and non-bossiness. We show that our

rules satisfy all these properties.

2.3 Model with Dichotomous Agent Preferences

Our model is a two-sided matching model between agents and institutions. Agents
have dichotomous preferences over institutions, while institutions strictly rank all agents

according to their preferences. Our setting has the following components.
* Set of n agents: N
* Set of m institutions: D

* Dichotomous agent preferences: for all i € N, A; C D is the set of acceptable insti-

tutions for 7. The set of acceptance reports is represented by the acceptance profile

10



A = (A4,..., A,). Each acceptance profile A has a simple graph representation. In
the underlying acceptance graph G = (N U D, E), for all pairs i € N and d € D,
{i,d} € E'ifand only if d € A;.

* Strict institution preferences: for all d € D, >, denotes the preference list of insti-
tution d over agents N. Institutions are assumed to find all agents acceptable. The
set of strict preference reports by institutions is represented by the preference profile
== (dys s dp)-

All the information is captured in a problem instance (N, D, A, ). If we assume that
N and D are fixed, then a problem is given by a profile (A, ), consisting of an acceptance
profile for the agents and a preference profile for the institutions.

Given a profile (A, ), we call the preference list of institution d € D that consists of
only the agents who find institution d acceptable, and which follows the priority ordering
>4, the acceptance list of institution d. Formally, the acceptance list of institution d € D
is the ordered list =4 of the agents in {i € N : d € A;} for which, for all ,j € N such
that d € A; N A;, we have i =4 j if and only if 7 >, j. Note that =7 is a function of
A in addition to >4, since only agents that report an institution acceptable appear in the
institution’s acceptance list. The set of acceptance lists for all institutions is the acceptance
list profile =*.

We are interested in matching agents to institutions. Each agent is either matched to
some institution or remains unmatched, and each institution is either matched to some
agent or remains unmatched. A matching p specifies which agent is matched to which
institution (e.g., i1; = d), and which agents and institutions remain unmatched (denoted by
i = 0and pg = 0).

We illustrate the matching problem by the next example.

Example 1. Suppose there are four agents 1,2,3,4 and two institutions dy and ds. So
N =1{1,2,3,4} and D = {dy, ds}. Each agent specifies its set of acceptable institutions:

Al = {d17d2}7 A2 = {d2}7 A3 = {d1}7 A4 = {dladQ}-

The two institutions have the following preferences in decreasing order of preferences
from left to right:

g 2,4,1,3
gt 1,3,4,2
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The acceptance lists are:

-0 4,13
=g 1,4,2

One desirable matching is {(dy,4), (d2, 1)}, which matches agent 4 to d, and agent 1
to dy. Agents 2 and 3 are unmatched.

2.4 Axioms

A matching is individually rational if for each ¢ € N, d € D that are matched to each
other, it must be that d € A;. Thus, a matching is individually rational if it is a matching in
graph G.

A matching is maximum size if there is no other matching that matches more agents to
institutions. A matching p is Pareto-efficient for agents (or N-efficient, for short) if there
is no matching 1’ in which no agent is worse off and at least one agent strictly prefers p/
to p. In other words, N-efficiency requires that the matching is not Pareto-dominated for
agents. Under dichotomous preferences, it is well-known that a matching is /N-efficient if
and only if it is a maximum matching. Moreover, note that N-efficiency implies individual
rationality, since a matching that includes any agent assigned to an unacceptable institution
is /N-Pareto-dominated by the matching which leaves such agents unmatched but otherwise
makes the same matches.

If we want to find a matching that is individually rational and maximum-size, we can
determine these from the acceptance graph. If in addition to individual rationality and
maximum size, we also want the matching to be fair or Pareto-efficient for the institutions,
we need more information than just GG, we also need to know the institutions’ preference
profile >.

A matching is fair (or, equivalently, respects the preferences of the institutions) if the
following scenario does not arise: there exists 2, j € N and d € D such that ¢ is unmatched,
d € A, nj = dand ¢ >4 j. This axiom is in the same spirit as the standard notion of
fairness (no justified envy) for strict preferences, adapted to the dichotomous preference
domain.

A matching p is Pareto-efficient for institutions (or D-efficient, for short) if there is no
matching y/ in which no institution is worse off and at least one institution strictly prefers j’
to 1. Note that a matching that is Pareto-effient for institutions is fair, but the converse is not

necessarily true. To illustrate the latter, consider matching {{d;, 1}, {d>,4}} in Example 1.
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This matching is fair but not D-efficient.

A matching p is Pareto-efficient for both agents and institutions (or efficient, for short)
if there is no matching y’ in which no agent or institution is worse off and at least one
agent or institution strictly prefers i/ to u. While in general Pareto-efficiency for each set
of a partition of the agents separately does not imply Pareto-efficiency for the entire set of
agents, in our model the conjunction of N-efficiency and D-efficiency implies efficiency.
This follows because N-efficiency implies individual rationality, and individually rational
maximum matching cannot be Pareto-dominated by matching a different set of agents, and
thus a D-efficient individually rational maximum matching is efficient.

A mechanism f is a function which matches agents to institutions at each profile (A, )
such that no more than one agent is matched to an institution and each agent is matched to
at most one institution. All of the above definitions of axioms for individual matchings are
extended to mechanisms in the usual manner. For example, a matching mechanism is fair
if it assigns a fair matching to each profile (A, >).

We also aim for strategyproofness: no agent has an incentive to change its preference to
get matched; and no institution has an incentive to change its preference to get a more pre-
ferred matched agent. A mechanism is strategyproof for the agents (or N -strategyproof, for
short) if no agent can misreport its preferences to obtain a strictly better outcome. A mech-
anism is strategyproof for the institutions (or D-strategyproof, for short) if no institution
can misreport its preferences to obtain a strictly better outcome.

Observe that any mechanism that yields a maximum size matching would not be D-
strategyproof if institutions were allowed to report some agents unacceptable. To see this,
consider a case in which tw