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Abstract

We study competition in matching markets with random heterogeneous preferences
by considering an unequal number of agents on either side. First, we show that even
the slightest imbalance yields an essentially unique stable matching. Second, we give
a tight description of stable outcomes, showing that matching markets are extremely
competitive. Each agent on the short side of the market is matched to one of his top
preferences, and each agent on the long side is either unmatched or does almost no
better than being matched to a random partner. Our results suggest that any match-
ing market is likely to have a small core, explaining why small cores are empirically

ubiquitous.
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1 Introduction

Stable matching theory has been instrumental in the study and design of numerous two
sided markets. In these markets, there are two disjoint sets of agents, where each agent has
preferences over potential matches from the other side. Examples include entry-level labor
markets, dating, and college admissions. The core of a two-sided markets is the set of stable
matchings, where a matching is stable if there are no man and woman who both prefer each
other over their assigned partners. Stability is a critical property in the design of centralized
clearing-houses® and a useful equilibrium concept for predicting outcomes in decentralized
markets.?

In this paper, we address two fundamental issues by characterizing how the core is affected
by competition. First, we address the longstanding issue of multiplicity of stable matchings.?
Previous studies have shown that the core is small only under restrictive assumptions on
market structure, suggesting that the core is generally large. In contrast, empirical findings
from a variety of markets suggest that matching markets have an essentially unique stable
matching in practice.* Second, the matching literature provides almost no direct link between
market characteristics and stable outcomes. For example, it is known that increasing the
number of agents on one side makes agents on the other side weakly better off (Crawford
(1991)), but little is known about the magnitude of this effect.

We analyze these questions by looking at randomly drawn matching markets, allowing
for competition arising from an unequal number of agents on either side. Influential work by
Pittel (1989b) and Roth and Peranson (1999) study the same model for balanced markets

and find that the core is typically large. We show that the competition resulting from even

L Stable matching models have been successfully adopted in market design contexts such as school choice
(Abdulkadiroglu et al. (2006); Abdulkadiroglu et al. (2005)) and resident matching programs (Roth and
Peranson (1999)). Roth (2002) shows that stability is important for the success of centralized clearing

houses.
2See, e.g., Hitsch et al. (2010) and Banerjee et al. (2013).
3The potential multiplicity of stable matchings is a central issue in the literature and has led to many

studies about the structure of the core (Knuth (1976)), which stable matching to implement (Schwarz and

Yenmez (2011)) and strategic behavior (Dubins and Freedman (1981); Roth (1982)).
1A unique stable matching was reported in the National Resident Matching Program (NRMP) ( Roth

and Peranson (1999)), Boston school choice (Pathak and Sénmez (2008)), online dating (Hitsch et al. (2010))

and the Indian marriage market (Banerjee et al. (2013)).



the slightest imbalance yields an essentially unique stable matching. Our results, which hold
for both small and large markets, suggests that any matching market is likely to have a small
core, thereby providing an explanation as to why small cores are empirically ubiquitous.

Our second contribution shows that the essentially unique stable outcome can be almost
fully characterized using only the distribution of preferences and the number of agents on
each side. Roughly speaking, under any stable matching, each agent on the short side of
the market is matched to one of his top preferences. Each agent on the long side is either
unmatched or does almost no better than being matched to a random partner. Thus, we
find that matching markets are extremely competitive, with even the slightest imbalance
greatly benefiting the short side. We also present simulation results showing the short side’s
advantage is robust to small changes in the model.

Formally, we consider a matching market with uniformly random and independent com-
plete preference lists with n agents on the short side (men) and n + 1 or more agents on the
long side (women). Let the rank of a matched agent to be her preference rank of the assigned
partner. We show that with high probability: (i) the core is small in that almost all agents
have the same partner in all stable matchings and all stable matchings give approximately
the same average ranking for men and women, and (ii) under any stable matching men are,
on average, matched to their log n most preferred wife, while matched women are on average
matched to their n/(logn) most preferred man. Thus, in an unbalanced market, agents on
the short side, on average, rank their partners as they would if the preferences of the long
side were not taken into account by the matching process at all.® Matched agents on the
long side, on average, rank their partners approximately the same as if they were allowed
to choose their match from a limited, randomly drawn set of only logn potential partners.
The results therefore show that even in a slightly imbalanced market, there is a very large
advantage to being on the short side. For example, in a market with 1,000 men and 1,001
women, men are matched on average to their 7th (= log 1000) most preferred woman, while
women are matched on average to their 145th (= 1000/ log 1000) most preferred man. We
further show that the benefit to the short side is amplified when the imbalance is greater.

These results imply that there is limited scope for strategic behavior in matching markets.

Suppose agents report preferences to a central mechanism, which implements a matching that

®The corresponding mechanism would be Random Serial Dictatorship (RSD), under which men choose

their partners in a random order (see e.g. Abdulkadiroglu and Sénmez (1998)).



is stable with respect to reported preferences. Demange et al. (1987) show that agents who
have unique stable partners are unable to gain from misreporting their preferences, i.e., from
manipulating the mechanism. Furthermore, agents with a unique stable partners will be
unaffected by profitable manipulations by other agents. Our results therefore show that
even under full information, only a small fraction of agents would benefit from misreporting,
and only a small fraction of agents will be affected. Thus our results may help explain
the practical success of stable matching mechanisms, and suggest that agents report their
preferences truthfully to stable matching mechanisms.

To gain some intuition for these results, it is useful to compare our setting with a com-
petitive, homogeneous buyer-seller market. In a market with 100 homogeneous sellers, who
have unit supply and a reservation value of zero, and 100 identical buyers, who have unit
demand and value the good at one, every price between zero and one gives a core allocation.
However, when there are 101 sellers, competition among sellers implies a unique clearing
price of zero, since any buyer has an “outside option” of buying from the unmatched seller
who will sell for any positive price.

Our results show a sharp phenomenon in matching markets similar to the one in the
homogenous buyer-seller market. This is surprising since we consider markets with hetero-
geneous preferences and no transfers. In particular, the direct outside option argument (used
above in the buyer-seller market) does not explain the strong effect of a single additional
woman: while the unmatched woman is willing to match with any man, she creates a useful
outside option only for a few men who rank her favorably. However, since these men must
be matched to women they each rank even higher, their spouses are made worse off and in
turn create an indirect outside option for other men. The economic intuition, which is key
in our proof, is that these “indirect outside options” ripple throughout the entire market,
creating strong outside options for all men.

Taken together, our results suggest that matching markets will generally have a small
core. We show that even with uncorrelated preferences the core is small under the slightest
imbalance. This result is important for real-world applications since precisely balanced
markets are unlikely to arise in practice. It is generally thought that correlation in preferences

reduces the size of the core,® and we present simulations supporting this. We also simulate

6See for example Roth and Peranson (1999).



markets with varying correlation structures, market sizes, and list lengths, and do not find
a setting (apart from the balanced random market) that has a large core.

Our proof requires developing some technical tools that may be of independent interest.
We build on the work of McVitie and Wilson (1971) and Immorlica and Mahdian (2005)
to construct an algorithm that progresses from the men-optimal stable matching to the
women-optimal stable matching through a series of rejection chains. These rejection chains
unveil whether a woman can be made better off without inducing some man to prefer the
unmatched woman and block the match. Immorlica and Mahdian (2005) and Kojima and
Pathak (2009) analyze rejection chains in markets where there are many unmatched agents.
When there are many unmatched agents, rejection chains are likely to be short, allowing each
chain to be analyzed independently. When the imbalance is small, understanding the ripple
effect relies on the joint analysis of how the different rejection chains are interconnected. We
modify the McVitie-Wilson algorithm to account for the interdependence between different
rejection chains. A run of the modified algorithm on random preferences can be modeled by
a tractable stochastic process, the analysis of which reveals that different chains are likely

to be highly connected.

1.1 Related literature

Most relevant to our work are Pittel (1989a) and Knuth et al. (1990), which extensively
analyze balanced random matching markets. They characterize the set of stable matchings
for a random matching market with n men and n women, showing that the men’s average
rank of wives ranges from logn to n/logn for different stable matchings and that the fraction
of agents with multiple stable partners approaches 1 as n grows large. Our results show that
the addition of a single woman makes the core collapse, leaving only the most favorable
outcomes for men.

Several papers study the size of the core to understand incentives to misreport preferences.
They analyze random matching markets where one side has short, randomly drawn preference

lists.” In this case Immorlica and Mahdian (2005) show that women cannot manipulate in

"The random, short list assumption is motivated by the limited number of interviews as well as the
NRMP restriction that allows medical students to submit a rank ordered list of up to only 30 programs

(http://www.nrmp.org/match-process/create-and-certify-rol-applicants/) and by the limited number of in-



a one-to-one marriage market, and Kojima and Pathak (2009) show that schools cannot
manipulate in many-to-one matching markets. Our results differ in two ways. First, these
papers are limited to studying manipulation and the size of the core, while we characterize
outcomes and show that competition benefits the short side of the market. Second, their
analysis relies on the specific market structure generated by short, randomly drawn preference
lists. Because preference lists are short in their setting, many schools are not ranked by any
student, and many students remain unmatched. Thus, though they assume an equal number
of seats and students, their model behaves like a highly unbalanced market.® The short list
assumption was necessary for the analysis in these papers, leading them to conclude that
the core is likely to be small only under restrictive assumptions. In contrast, our results
suggest that matching markets very generally have a small core, driven by a strong effect of
competition.

Coles and Shorrer (2012) and Lee (2011) study manipulation in asymptotically large
balanced matching markets, making different assumptions about the utility functions of
agents. Coles and Shorrer (2012) define agents’ utilities to be equal to the rank of their spouse
(varying between 0 and n), which grows linearly with the number of agents in the market.
They show that women are likely to gain substantially from manipulating men-proposing
deferred acceptance by truncating their preferences. Lee (2011) allows for correlation in
preferences but assumes that utilities are kept bounded as the market grows large. He shows
that in a large enough market, most agents cannot gain much utility from manipulating men-
proposing deferred acceptance. The difference between the two conclusions can be reconciled
as a result of the different utility parameterizations. In a balanced market, agents are likely
to have stable partners of rank ranging from logn to n/logn, and this difference in rank can
be small or large in terms of utilities.” In contrast, in the unbalanced market, agents are
likely to have a unique stable partner.

The literature on matching markets with transferable utilities provides theoretical pre-

terviews.
8In fact, their proof requires that preference lists are short enough for agents to have a significant prob-

ability of remaining unmatched. Unless being unmatched is an attractive option, it implies that agents are
not submitting long enough lists.

9Both logn/n and 1/logn converge to 0, meaning that both asymptotically give the top percentile,
although the latter converges very slowly. For example, logn/n = 1% for n ~ 600, but 1/logn = 1% for
n ~ 2.68 x 10*3,



dictions on who matches to whom based on market characteristics. For instance, related
to this paper is the phenomenon that increasing the relative number of agents of one type
(“buyers”) is well-known to benefit agents of the other type (“sellers”) (Shapley and Shubik,
1971; Becker, 1973).19 Our paper provides the first quantification of this effect in matching
markets without transfers.

Another situation in which the set of stable matchings is small is in matching markets
with highly correlated preferences. When all men have the same preferences over women,
there is a unique stable matching. Holzman and Samet (2013) generalize this observation,
showing that if the distance between any two men’s preference lists is small, the set of stable
matchings is small. Azevedo and Leshno (2012) look at large many-to-one markets with a
constant number of schools and an increasing number of students; they find these generically
converge to a unique stable matching in a continuum model. The core of these markets can
be equivalently described as the core of a one-to-one matching market between students and

seats in schools, where all seats in a school have identical preferences over students.

1.2 Organization of the paper

Section 2 presents our model and results. Section 3 provides intuition for the results, outlines
our proof and presents the new matching algorithm that is the basis for our proof. Section 4
presents simulation results, which show that the same features occur in small markets, and
checks the robustness of our results. Section 5 gives some final remarks and discusses the
limitations of our model.

Appendix A proves the correctness of our new matching algorithm. The proof of our
main results is in Appendix B. In Appendix C, we discuss how our results may be extended

to many-to-one random matching markets.

0Rao (1993); Abramitzky et al. (2009) exploit random variation in female-male balance to show that

outcomes in the marriage market favor the short side.



2 Model and results

2.1 Random matching markets

In a two-sided matching market, there is a set of men M = {1,...,n} and a set of women
W ={1,...,n+k}. Each man m has a complete strict preference list >,, over women, and
each woman w has a complete strict preference list >, over the set of men. A matching is
a mapping u from M U W to itself such that for every m € M, u(m) € WU {m}, and for
every w € W, u(w) € MU{w}, and for every m,w € MUW, p(m) = w implies u(w) = m.

A matching p is unstable if there are a man m and a woman w such that w =, u(m)
and m >, p(w). A matching is stable if it is not unstable. We say that m is stable for w
(and vice versa) if there is a stable matching in which m is matched to w. It is well-known
that the core of a matching market is the set of stable matchings.

Our focus in this paper is to characterize the stable matchings of randomly generated
matching markets. A random matching market is generated by drawing a complete prefer-
ence list for each man and each woman independently and uniformly at random. That is,
for each man m, we draw a complete ranking >, from a uniform distribution over the [W|!
possible rankings. Section 4 provides simulation results for more general distributions over
preferences, allowing for correlated preferences.

A stable matching always exists, and can be found using the Deferred Acceptance (DA)
algorithm by Gale and Shapley (1962). The men-proposing DA (MPDA) algorithm repeat-
edly selects an unassigned man m who in turn proposes to his most preferred woman who
has not yet rejected him. If m has been rejected by all women, the algorithm assigns m to be
unmatched. If a woman has more than one proposal, she rejects all but her most preferred
one, leaving the rejected men unassigned. When every man is assigned to either a woman
or being unmatched, the algorithm terminates and outputs the matching.

Gale and Shapley (1962) show that men-proposing DA finds the men-optimal stable
matching (MOSM), in which every man is matched to his most preferred stable woman.
The MOSM matches every woman to her least preferred stable man. Likewise, the women
proposing DA produces the women-optimal stable matching (WOSM) with symmetric prop-
erties.

We are interested in the size of the core, as well as how matched agents rank their



assigned partners. Denote the rank of woman w in the preference list >,, of man m by
Rank,,(w) = |w" : w' =, w|, where m’s most preferred woman has a rank of 1. Symmetrically

denote the rank of m in the preference list of w by Rank,,(m).

Definition 2.1. Given a matching p, the men’s average rank of wives is given by

RMEN (,U) |M \ E%M Rank ) )

where M is the set of men who are unmatched under p.

Similarly, the women’s average rank of husbands is given by

Z Rank,, (u(w)),

meEW\W

RWOMEN(M) |W\

where W is the set of women who are unmatched under .

We use two metrics for the size of the core. First, we measure the fraction of agents
that have multiple stable partners. Second, we adopt the difference between men’s average
rankings under MOSM and WOSM as a measure for how distinct these two extreme stable

matchings are.

2.2 Previous results

Previous literature has analyzed balanced random matching markets, which have an equal
number of men and women. We start by citing a key result on the structure of stable
matchings in balanced markets:

Theorem [Pittel (1989a)]. In a random matching market with n men and n women, the
fraction of agents that have multiple stable partners converges to 1 as n — oo. Furthermore,

Ryex(MOSM)
logn

21

?

Ryex (WOSM)

P
—1
n/logn

where % denotes convergence in probability.
This result shows that in a balanced market, the core is large under both measures as not

only do most agents have multiple stable partners, but also men’s average rankings under



the extreme stable matchings are significantly different. We next show that this does not
extend to unbalanced markets. In the next section, we show that in an unbalanced market,
the core is small under both measures. In the subsequent subsection, we further show that
an inequality in the numbers of men and women is highly favorable for the short side of the

market.

2.3 The size of the core in unbalanced markets

In our main result, we show that an unequal number of men and women leads to a small core,
even if the difference is as small as one. We show that almost all men have a unique stable
partner in a typical realization of the market, and that each side receives a similar average
rank under the MOSM and WOSM. We omit quantifications for the sake of readability and

give a more detailed version of the theorem in Appendix B.

Theorem 1. Fiz ¢ > 0. Consider a sequence of random matching markets, indexed by n,
with n men and n + k women, for arbitrary k = k(n) > 1. With high probability,"! we have
that

(i) the fraction of men and fraction of women who have multiple stable partners tend to

zero as n — 0o, and

(ii) the men’s average rank of spouses is almost the same under all stable matchings,'* as

s the women’s average rank of spouses:

Ruux (WOSM) < (1 4 &) Ruyen (MOSM)
Ruonsn(WOSM) > (1 — &) Ruonmn (MOSM) .

Theorem 1 shows that there is an essentially unique stable matching in unbalanced mar-
kets. For centralized unbalanced markets, this result implies that which side proposes in DA
would make little difference. For decentralized markets, this implies that stability gives an
almost unique prediction. In Section 2.6, we show that Theorem 1 further implies that there
is limited scope for manipulation when the market is unbalanced. In Appendix C, we sketch

how to extend our results to unbalanced many-to-one markets.

HGiven a sequence of events {£,}, we say that this sequence occurs with high probability (whp) if
lim,, 0o P(&R) = 1.
12For any stable matching y it is well known that Rygn(MOSM) < Rypn (i) < Ryen(WOSM).

10
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Figure 1: Percent of men with multiple stable partners, in random markets with 40 women
and a varying number of men. The main line indicates the average over 10,000 realizations.

The dotted lines indicate the top and bottom 2.5th percentiles.

Figures 1 and 2 illustrate the results and show that the same features hold in small
unbalanced markets. Figure 1 reports the fraction of men who have multiple stable partners
in random markets with 40 women and 20 to 60 men. Figure 2 plots the men’s average rank
of wives under MOSM and WOSM. Observe that, even in such small markets, the large core
of the balanced market (40 men and 40 women) is a knife-edge case, such that the core is
small under both measures of core size for any market that is unbalanced even slightly.

Given that the smallest imbalance leads to a small core, even when preferences are het-
erogenous and uncorrelated, we expect that general matching markets will have a small core.
Real markets are likely to have correlated preferences, but we expect correlation in prefer-
ences to reduce the size of the core. When there are multiple stable matchings there is a
subset of men who all become strictly better off when moving from one stable matching to
another. However, such a joint improvement is unlikely when preferences are correlated. In
Section 4 we use simulations to examine the effect of correlation on the size of the core, and
find that the core tends to shrink as preferences become more correlated. In addition, after

simulating various distributions, we have yet to find a distribution that yields a large core

11



outside of a balanced market. This leads us to believe that any real life matching market

will have an almost unique stable matching.
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Figure 2: Men’s average rank of wives under MOSM and WOSM in random markets with 40

women and varying number of men. The lines indicate the average over 10,000 realizations.

2.4 Characterization of stable outcomes

The following theorem characterizes the stable outcomes of unbalanced markets. Theorem
2 shows that under any stable matching, agents on the short side are matched to one of
their top choices, while agents on the long side either remain unmatched or are assigned to
a partner that is ranked not much better than a random partner. The theorem states the
result for a general imbalanced market, and we give simplified expressions for special cases of

interest in the next subsection. A more detailed version of the theorem is given in Appendix
B.

Theorem 2. Consider a sequence of random matching markets, indexed by n, with n men

and n + k women, for arbitrary k = k(n) > 1. With high probability, the following hold for

12



every stable matching pu:
Ruex(p) < (1+¢)(F) log (£*),

Ruowen (i) 2 ] [L+ (14 2) (%25 log(24)].

For comparison, consider the assignments generated by the men’s random serial dicta-
torship (RSD) mechanism. In RSD, men are ordered at random, and each man chooses
his favorite woman that has yet to be chosen, such that the mechanism completely ig-
nores women’s preferences. The men’s average rank of wives under RSD is approximately
(14 5)("T+k) log (”T”“).13 Thus, under any stable matching, men’s average rank would be
almost the same as under RSD. Women’s average rank under any stable matching is bet-
ter than getting a random husband by a factor of at most only ©(log %).14 Thus, roughly
speaking, in any stable matching, the short side “chooses” while the long side is “chosen.”

Figure 2 illustrates the advantage of the short side. It plots men’s average rank in
markets with 40 women and 20 to 60 men. When men are on the short side (there are fewer
than 40 men), they are matched to one of their top preferences on average. When men
are on the long side, they are either unmatched or rank their spouse barely better than a
random match. Figure 3 includes a plot of men’s average rank under RSD. In Section 4, we
provide simulation results indicating that Theorem 2 gives a good approximation in finite
markets. We further conduct simulations that demonstrate the advantage of the short side

when preferences are correlated.

2.5 Special cases for unbalanced matching markets

To highlight two particular cases of interest, we present the following two immediate corol-
laries. We first focus on markets with the minimal imbalance, where there is only one extra

woIinar.

Corollary 2.2. Consider a sequence of random matching markets with n men and n + 1

women. With high probability, in every stable matching, the men’s average rank of wives is

3Following an analysis very similar to the proof of Lemma B.4(i), we can show that the men’s average

rank under RSD is, with high probability, at least (1—¢) (%) log (£%) and at most (14€) (™E) log (2£%).
YFor any two functions f and g, we write f(n) = ©(g(n)) if there exist constants a < b such that

ag(n) < f(n) < bg(n) for sufficiently large n.

13



no more than 1.01logn, the women’s average rank of husbands is at least and the

_n
1.01logn’
fractions of men and women who have multiple stable partners converge to 0 as n — oo.

The next case of interest is a random matching market with a large imbalance between
the sizes of the two sides of the market. We look at k = An for fixed A, i.e., a matching

market with linearly more women than men.

Corollary 2.3. Let X\ > 0 be any positive constant. Consider a sequence of random matching
markets with |M| = n, [W| = (1 + A)n. Define the constant k = 1.01(1 + X)log(1 + 1/A).
We have that with high probability, in every stable matching, the average rank of wives is
at most k, the average rank of husbands is at least n/(1 + k), and the fractions of men and

women who have multiple stable partners converge to 0 as n — oo.

When there is a substantial imbalance in the market, the allocation is largely driven
by men’s preferences. For example, in a large market with 5% extra women, men will be
matched, on average, to their 4th most preferred woman. The average rank of women under
WOSM is only a factor (1 + k)/2 better than being assigned to a random man. Thus, the

benefit of being on the short side becomes more extreme when there is more imbalance.®

2.6 Implications for strategic behavior

In this section, we consider the implications of our results for strategic agents in matching
markets. A matching mechanism is a function that takes reported preferences of men and
women and produces a matching of men to women. A stable matching mechanism is a
matching mechanism which produces a matching that is stable with respect to reported
preferences. A matching mechanism induces a direct revelation game, in which each agent
reports a preference ranking and receives utility from being assigned to his/her assigned
partner.

A mechanism is said to be strategy-proof for men (women) if it is a dominant strategy for
every man (woman) to report preferences truthfully. The MPDA is strategy-proof for men,

but some women may benefit from misreporting their preferences. Roth (1982) shows that

15 As we would expect, k = () is monotone decreasing in A. At the extreme, we have limy_, o £(\) = 1.01,
such that when there are many women for each man, Rypy < 1.01 (meaning that men typically get their

top choice) and Rwomen > 17/2.01 (meaning that women typically get an almost random match)).

14



no stable matching mechanism is strategy-proof for both sides of the market. Demange et al.
(1987) show that the scope of strategic behavior is limited - in a stable matching mechanism,
a woman can never achieve a man she prefers over her husband in the WOSM. In particular,
a woman cannot manipulate a stable matching mechanism if she has a unique stable partner
(who is her match under both the MOSM and WOSM). In a random unbalanced matching
market, most women will have a unique stable partner and therefore cannot gain from
misreporting their preferences.

Consider the following direct revelation game induced by a stable matching mechanism.
Each man m independently draws utilities over matching with each woman w wu,,(w) ~ F.
Symmetrically, each woman w draws utilities over matching with each man m wu,(m) ~
G. We assume that F, G are continuous probability distributions with finite support [0, @].
Each agent privately learns his/her own preferences, submits a ranking to the matching
mechanism, and receives the utility of begin matched to his/her assigned partner. We say
that an agent reports truthfully if he/she submits a ranking list of spouses in the order of

his/her utility of being matched to them.

Theorem 2.4. Consider a stable matching mechanism, and let € > 0 and k > 0. There
exists ng such that for any unbalanced market with n > ng men and n + k women, it is an

e-Bayes-Nash equilibrium for all agents to report truthfully.

Note that Theorem 2.4 applies to any stable matching mechanism, regardless of the stable
matching it selects. While the theorem is stated for large n, the simulations in Section 4

show that there is little scope for manipulation even in small markets.

Proof. From Theorem 1, we know that the expected fraction of women with multiple stable
partners converges to 0 as n tends to infinity. All women are ex ante symmetric; then since
preferences are drawn independently and uniformly at random, the women are still symmetric
after we reveal the preference list of one woman. Therefore, the interim probability that a
woman has multiple stable partners, conditional on her realized preferences, is equal to the
expected fraction of woman with multiple stable partners, and thus tends to 0 as n tends
to infinity. Choosing ng such that this probability is less than ¢/u guarantees that any
woman can gain at most € by misreporting her true preferences. The argument for men is

identical. O

15



Generally, a woman w can manipulate a stable matching mechanism by reporting the
partner that the mechanism would have assigned her to be unacceptable. This forces the
mechanism to match w to a different stable partner, if one exists, or leaves her unmatched,
if she has a unique stable partner. Our 