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Abstract

A decision maker is interested in appointing one individual from a group of
candidates to a public position with an exogenous wage. He must decide in
what order to approach them. Candidates who are more valuable to the decision
maker are less likely to be available. The candidates’ preferences have a social
component: each candidate finds the position more attractive if he is highly
ranked by the decision maker (relative to the other candidates). However, the
decision maker’s preferences are his private information. As a result, candidates
infer the decision maker’s evaluation of them based on the number of candidates
who have previously turned him down. The main result is that when the number
of candidates is sufficiently large, all of the candidates reject the decision maker’s
offers, including those whom he most values. Moreover, the decision maker’s

payoff is not monotonic in the number of candidates.
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1 Introduction

There is a well-known scene in the movie “A Beautiful Mind” in which John Nash and
his fellow students discuss how to approach a group of women in a bar: “If we all go
for the blonde and block each other, not a single one of us is going to get her. So then
we go for her friends, but they will all give us the cold shoulder because no one likes
to be second choice. But what if none of us goes for the blonde? We won’t get in each
other’s way and we won’t insult the other girls. It is the only way to win.”

We analyze a similar problem in which a single decision maker (hereafter, DM)
wishes to appoint one member of a group of candidates to a public position with an
exogenous wage (say, the chairman of a public committee). The innovation of the
model lies in the fact that candidates’ preferences include a social component: each
candidate finds the position more lucrative if he is one of the DM’s k-most-valued
candidates. In contrast to the implicit assumption in “A Beautiful Mind,” we assume
that the candidates understand the DM’s strategy such that John Nash’s strategy may
not be consistent with Nash equilibrium in our model.

In the model, the DM decides on the order in which to approach the candidates.
The candidates observe the timing of the offers (each candidate knows how many can-
didates have already received offers) but they do not know the DM’s preferences. Each
of the candidates may or may not be available and this is his private information. The
DM’s value in appointing any particular candidate and the candidate’s availability are
negatively correlated (better candidates are less likely to be available). In a conven-
tional setup (in which candidates do not have social preferences), the best strategy for
the DM is to approach the candidates in order of value (i.e., the most-valued candidate
first, the second-most-valued candidate second, and so on) regardless of their availabil-
ity. However, in the case where candidates might reject his offers if they believe they
have a low ranking, this strategy may not be consistent with a Nash equilibrium.

To illustrate, we use an example in the spirit of the discussion in “A Beautiful
Mind.” Assume that each of the women rejects John if she has a boyfriend or if she
believes that she is not his first choice. Suppose that the women believe that John
will approach his first choice first, and only if she rejects him, he will approach the
other women. In that case, John can effectively ask only one of the women out since,
if he is rejected by her, all of the other women will give him the cold shoulder as well.
Therefore, when he decides on the first woman to approach, John takes into account
the women’s availability. If he believes that the woman whom he finds most attractive

is unlikely to be available, he might give up on the idea of approaching his first choice in



favor of approaching one of the other women. Note that in this example, the women’s
social preferences create an endogenous cost of delay for John. If he chooses to pursue
his top choice, then he loses the opportunity to succeed with one of the other women.

In this model, it may be that all of the candidates reject the DM’s offers in a Nash
equilibrium even if they are available. We present a tight sufficient condition (on the
number of candidates) which ensures the existence of such a Nash equilibrium. Under
the assumption that the product of a candidate’s availability and his value is decreasing
in value, if the number of candidates is large, all of the DM’s offers are rejected in each
symmetric Nash equilibrium. Thus, increasing the number of candidates may worsen
the DM’s highest equilibrium payoff.

The model can be applied to numerous economic situations in which prestige plays
a significant role. For example, an expert may be willing to serve as the chair of a
public committee if he is the president’s top choice, but may refuse to do so if he
knows that he is a fallback option. In a different context, a student who is put on a
waiting list may infer that he is ranked relatively low by a university and may prefer
to attend a university that wants him more even if he is eventually admitted to the
first one.

The paper proceeds as follows. Section 2 presents the model. Section 3 presents an
illustrative example and Section 4 presents the general analysis. Section 5 compares
the cases of private and public offers. Section 6 concludes and discusses the model in

the context of the literature.

2 The Model

Let I = {1,...,n} be a set of candidates and suppose that a DM wishes to appoint
one and only one of these candidates to a position. Let v; denote the DM’s value from
appointing candidate ¢ € [ to the position. We assume that vy, ..., v, are n random
variables drawn independently from a density f > 0 on [v;,vp], v, > v;. The values’
realizations are the DM’s private information while f is commonly known. For each
candidate ¢ € I, x; = |{j € I/{i} |v; > v;}| is the number of candidates who have a
higher value than i. Let k € {1,...,n — 1}. The utility that candidate i € I derives
from accepting the DM’s offer is 1 if z; < k and 1 — ¢ < 0 otherwise.! The utility
derived by each ¢ € I from rejecting the DM’s offer is 0. Define ¢ := % Observe
that a candidate who believes that he is one of the k-most-valued candidates with

probability ¢ is indifferent between accepting and rejecting the DM’s offer.

'One can interpret c as the intensity of the social preferences component.



Let s; € {0,1} denote candidate i’s availability, where s; = 1 (s; = 0) means
that ¢ is available (unavailable). Define p(v;) := Pr(s; = 1|v;). We assume that
p : [v,vp] — [0,1] is continuous and weakly decreasing in v. That is, there is a
negative correlation between each candidate’s value to the DM and the probability
that the candidate is likely to be available. Each candidate’s availability is his private
information while p is commonly known. One can interpret s; as agent ¢’s outside
option, such that unavailable (available) candidates are simply candidates with a good
(bad) outside option.?

Denote the set of rounds by N = {1,...,n}. In each round ¢ € N, the DM makes
a binding offer to one candidate. If that candidate accepts, then he fills the position
and the game ends. If he rejects the offer, then at round ¢t 4+ 1 the DM makes an
offer to a candidate who has not rejected an offer previously. If by the end of round
n the DM’s offers have all been rejected, the game ends and his payoff is 0. Denote
the set of permutations of NV by IIy. A pure strategy for the DM is a permutation of
N for each realization (vq,...,v,). In other words, a pure strategy a : [v;, vp]" — Iy
maps realizations of candidates’ values into permutations of the n rounds. A mixed
strategy « : [v;, v,]" — A (Iy) maps realizations of candidates’ values into probability
distributions over permutations of N. For each realization (vy, ..., v,), let o (7|vy, ..., v,)
denote the probability that the mixed strategy « maps the realization (vy,...,v,) to
the permutation 7.

We assume that a candidate who is unavailable rejects the DM’s offer. For each
available candidate i € I, a behavioral strategy o; : N — [0,1] is the probability of
accepting an offer conditional on the round in which it is made. We say that the
DM’s strategy a treats the candidates in a symmetric manner if it is not conditioned
on the candidates’ labels. Formally, a treats the candidates in a symmetric manner
if whenever v; # v; for each v;,v; € (vy,...,v,), and (Vz,, ..., Vs,) is a permutation of
(v1,...,v,) such that m; = j, then a maps candidate j to round h under (vy,...,v,) if
and only if it maps candidate ¢ to round h under (vy,, ..., v,, ). Mixed strategies that
treat the candidates in a symmetric manner are defined analogously.

We restrict our attention to Nash equilibria in which the DM’s strategy treats
the candidates in a symmetric manner and the candidates use symmetric strategies.
We refer to this solution concept as a symmetric Nash equilibrium (SNE). Since the

candidates’ strategies are symmetric we omit the subscript from the description of their

2All of the results presented in the paper continue to hold if we assume that candidate i derives
utility of 1—s; from rejecting the DM’s offer and that the utility derived by candidate 7 from accepting
the DM’s offer is 0.5 (0.5 — ¢ < 0) if he is (not) one of the k-most-valued candidates.



strategies and use ¢/ to denote the probability that an available candidate who receives
an offer in the jth round accepts it. Restricting our attention to equilibria in which the
DM'’s strategy treats the candidates in a symmetric manner enables us to obtain full
support and thereby avoid making assumptions about the candidates’ beliefs off the
equilibrium path. To see this, observe that the candidates’ values are i.i.d. so there is
a strictly positive probability for each permutation of the DM’s offers.

At this point, we find it useful to discuss the model’s key assumptions. First, we
assume that the candidates find the position to be attractive only if they are highly
ranked by the DM. We find it plausible that in situations in which the prestige of a
position has a significant effect on its attractiveness, the value that is derived by a
candidate from filling it is affected by his relative ranking among the candidates. In
particular, it is plausible that this value depends on whether a candidate is the top
choice for the position or a fallback option. Examples for such situations are chairing
a public committee and holding an honorary/volunteer position. The aforementioned
assumption seems plausible in the context of romantic relationships where egos play a
significant role. In that context, it is supported by evidence from the social psychology
literature (see, e.g., Curtis and Kim, 1986, and Condon and Crano, 1988). The second
key assumption is that p(v) is weakly decreasing. Namely, the more the candidate
is valued, the less likely he is to be available. This assumption can be justified by
thinking of the value derived by the DM as containing a component that is common
both to the position that he wishes to fill and to other positions that candidates may
hold (candidates who hold such positions are unavailable).

Before proceeding to the analysis, we present a simple result that will serve us as a
benchmark. It establishes that in the absence of the social preferences component (¢ =
0) in the unique SNE, the DM approaches the candidates in the order of their values
(i.e., he approaches his most-valued candidate first, his second-most-valued candidate

second, and so on).

Claim 1 Suppose that ¢ = 0. Then, in the unique SNE, the DM approaches the

candidates in the order of their value.

Proof. Since ¢ = 0, each available candidate accepts an offer regardless of the round
in which it is made. Therefore, approaching the candidates in the order of their value
first-order stochastically dominates any other strategy. m

This result follows directly from the fact that there is no cost for delay because
available candidates always accept the DM’s offers. That is, there is no cost in making

offers to candidates who are less likely to be available. However, once candidates



have social preferences, their likelihood of being available plays an important role in
the DM’s strategic considerations. For example, consider an extreme case in which
candidates who do not receive an offer in the first round believe that they were ranked
low, and therefore reject the DM’s subsequent offers. In this case, the DM has one
effective offer to make (in the first round). In this case, he will make the first offer to

the candidate who maximizes vp (v). This candidate need not be the most-valued one.

3 An Illustrative Example

In order to demonstrate the trade-offs that emerge in the model we provide the following
example. We assume that n =2, k =1, p(v) = 1 — v, and that the candidates’ values
are drawn from the uniform distribution F on [0.5, 1]. First, we show that the strategy

of always making the first offer to the highly valued candidate is not a part of a SNE.

Claim 2 The strategy of making the first offer to the highly valued candidate is not a
part of a SNE.

Proof. Assume by negation that there exists a SNE in which the DM always makes
the first offer to the candidate whom he values most. Then, the candidate who receives
the second (first) offer infers that he is the candidate who is least (most) valued by
the DM. It follows that ¢! = 1 and ¢? = 0 in this SNE. Since there is only one
round in which the DM’s offers are accepted, he prefers to make the first offer to the
candidate for whom wvp (v) is maximized. Since v (1 —v) is decreasing in [0.5, 1], we
get a contradiction. This is because the DM’s best response is to make the first offer
to the candidate whom he values least. m

The next corollary follows from Claim 2.
Corollary 1 There exists no SNE in which ¢ = 0 and 077" > 0.

Proof. When the DM has only one effective round in which he can recruit a candidate
(i.e., there is only one round in which his offers are accepted with a strictly positive
probability), he prefers to make an offer in that round to the candidate for whom vp (v)
is maximized. Since vp (v) is strictly decreasing in v, the DM makes that offer to the
candidate whom he values less. m

The next claim shows that it cannot be the case that in a SNE o2 > ¢! > 0.
Namely, if the DM’s offers are accepted (with strictly positive probability) in both
rounds, it must be that, conditional on the recipient being available, the DM’s offer is

more likely to be accepted in the first round.
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Claim 3 There exists no SNE such that 0? > o' > 0.

Proof. Suppose that 02 > ¢! > 0 is a part of a SNE. Consider an arbitrary realization
(v;,v;) such that v; > v;. The DM prefers to make the first offer to candidate ¢ if and
only if

(0! = %) (vip (vi) = vjp (v5)) + o' (i) p (v)) (v = v;) > 0 (1)

Since v (1 —v) is decreasing in v, (¢! — 0?) (v;p (v;) — v;p(v;)) > 0. It follows that

inequality (1) holds for each realization (v;,v;) such that v; > v;. Therefore, the DM
always makes the first offer to his preferred candidate. It follows that ¢? > 0 cannot
be a part of a SNE. m

Claim 3 shows that conditional on the recipient being available, the DM’s offer is
more likely to be accepted in the first round. The next claim demonstrates that there
may exist SNEs in which the DM’s offers are rejected in both rounds, regardless of the
candidates’ availability.

Claim 4 Let ¢ > % There exists a SNE in which the DM randomizes uniformly

between permutations and the candidates reject both of his offers (i.e., o' = 0> =10).

Proof. Given the candidates’ strategies, the DM is indifferent between both permu-
tations. Therefore, it is left to check the candidates’ strategies. Consider an arbitrary
available candidate ¢ (s; = 1). His interim belief about v; is

2(1—v)

fluls=1) = o =80 )

It follows that

Pr(vi>v#i]3i:1):/028(1—U)2(U—0.5)dv:%<¢ (3)
Since 0! = 0 and the DM mixes uniformly between the two permutations, candidate i
does not receive any additional information. It follows that rejecting the DM’s offers
is a best response in both rounds. m

In the SNE that is described in Claim 4, the DM’s strategy does not convey any
information to the candidates. Since o' = 0, the candidate who is approached second
does not receive any information from the fact that the first offer was rejected. The

candidates reject the DM’s offers since each available candidate’s interim belief is that



he is top ranked with probability % < ¢. The next claim establishes that if ¢ is high,
then all of the DM’s offers are rejected in each SNE.

Claim 5 There exists a ¢* such that for each ¢ > ¢*, in each SNE o' = 0% = 0.

Proof. Consider a SNE such that o',0% > 0, i.e., a SNE in which the DM’s offers
are accepted with strictly positive probability in both rounds. In such a SNE, each
candidate must believe that he is the most valued one with probability greater than
¢. Let us write these probabilities explicitly. Given that he is available, the candidate

who receives the first offer believes he is the most valued one with probability

fO 5 fO 5 7T|U17 U2) 1 (ﬂ— U1, UQ) 4 (1 - U7r1(v17v2)) dvyduvy
fo 5 fo 5 a (m|vr, vo) 4 (1 - U7T1(’U1,’U2)) dvydvy

(4)

where 1 (7, v1, v2) is an indicator that equals 1 if and only if vz, (s, 00) > Vry(vy,s)- That
is, 1 (7, v1,v9) = 1 if and only if the value of the candidate who receives the first offer
is higher than the value of the candidate who receives the second offer. Given that he
is available, the candidate who receives the second offer believes he is the most valued

one with probability

f05 f05 o (mlor, v2) (1= 1 (m,01,02)) 4 (1 = Vnyuy,0)) (1 = 0 (1 = 0,y (01,00)) ) dvrd
_ gl (1 —
0. : :
f 5 fo 5 a(mlvr,vz) 4 (1 Ura(v1 vz)) (1 g (1 Umi(vn Uz))) dvrdvy

Since 1 (7, v1, v9) appears in the numerator of expression (4) and 1—1 (7, v1, v2) appears
in the numerator of expression (5) there must be a ¢* such that for each ¢ > ¢*, either
the candidate who receives the first offer believes that he is the most valued one with
probability lower than ¢ or the candidate who receives the second offer believes that he
is the most valued one with probability lower than ¢. By Corollary 1, there exists no
SNE in which ¢* = 0 and ¢77% > 0. It follows that for a sufficiently large ¢, 0! = 02 = 0
in each SNE. m

In order for accepting an offer to be a best response for a particular candidate,
he must believe that he is likely to be the most-valued candidate. Since 1 (m, vy, v2)
appears in the numerator of expression (4) and 1—1 (7, v1, v2) appears in the numerator
of expression (5), any positive signal about the ranking of a candidate who receives an
offer in round ¢ necessarily sends a negative signal about the ranking of the candidate
who receives an offer in round 7 # ¢. In this example, one can choose ¢* = 0.333.

At this point, it is worth mentioning that there exist other (non-symmetric) Nash

1

equilibria in this example. For example, suppose that ¢ = 5. Consider a profile of



strategies in which the DM makes an offer to candidate 1 (2) first (second), candidate
1 rejects offers in both rounds, while candidate 2 accepts an offer only in the second
round. Assume that the candidates’ beliefs off the equilibrium path are such that
candidate 1 (2) believes that he is the DM’s second choice with probability 1 if he gets
an unexpected offer in round 2 (1). Any deviation by the DM induces a payoff of 0
since the candidates’ beliefs off the equilibrium path are such that they reject all of his
offers. Under this profile of strategies, no information is conveyed to the candidates,
and, therefore, they are indifferent between accepting and rejecting an offer. However,

our anonymity assumption excludes equilibria of this kind.

4 Analysis

In this section, we present the main results of the paper, which focus on SNEs in which
all of the DM’s offers are rejected. The first proposition provides a tight sufficient

condition for the existence of such a SNE.

Proposition 1 Suppose that % < ¢. A profile of strategies in which o' = ... = 0" =0

and the DM mixes uniformly among all permutations is a SNE.

Proof. Let o' = ... = 0™ = 0. Clearly, each strategy is a best response for the DM.

Since p (v) is weakly decreasing in v, each available candidate’s interim belief that he
k
n
and the DM mixes uniformly among permutations, the candidates do not receive any

additional information. Since, by assumption, % < ¢, 0t = ... = 0" = 0 are best

is one of the DM’s k-most-valued candidates is lower than £. Since ¢! = ... = 6" =0

responses. M

The condition in Proposition 1 implies that the position is not attractive for avail-
able candidates who do not receive any information about their relative ranking. Note
that although % < ¢ is only a sufficient condition for the existence of such a SNE,
it is tight in the sense that if % > ¢, then one can find a distribution of candidates’
values and a function p (v) such that the DM’s offers are accepted with strictly positive
probability in each SNE.

The next proposition is the paper’s main result. We show that for a sufficiently
large number of candidates, the DM’s payoff in every SNE is 0. That is, the DM cannot
recruit any candidate in a SNE. Moreover, this proposition implies that in contrast to
a setup with no social preferences, increasing the number of candidates may decrease

the DM’s highest equilibrium payoff.



Proposition 2 Let v* € (v, vy) and suppose that vp (v) is strictly decreasing in v for
v > v*. There exists a number n* such that for each n > n*, in every SNE, all of the
DM’s offers are rejected (i.e., o' = ... =0c" =0).

The proof of Proposition 2 is relegated to the Appendix. We prove Proposition
2 by contradicting the assumption that there exists a SNE in which the DM’s offers
are accepted with strictly positive probability. The proof consists of two steps. In
the first step, we show that the number of rounds in which offers are accepted with
positive probability cannot exceed some number T" > 0, regardless of the number of
candidates n. Since the share of rounds in which the DM’s offers are accepted goes to
0 as n approaches infinity, for large values of n the DM has to decide how to allocate
the many candidates whom he values more than v* to the smaller number of rounds
in which his offers might be accepted.

Let us try to get some intuition as to why the number of rounds in which the
DM'’s offers might be accepted cannot exceed some number 7. Consider candidate ¢
who receives an offer in round ¢. Candidate ¢ has three sources of information: z;,
the fact that ¢t — 1 offers were rejected, and the DM’s strategy. The first two sources
of information are private. The third source of information is commonly known in a
SNE. To get a clear intuition, let us assume for a moment that there is no private
information and denote the probability that the DM approaches one of the k-most-
valued candidates in round ¢ by ¢. Since >, .y ¢ = k, at most L%J candidates can
believe that they are one of the k-most-valued candidates with probability greater than
¢. Roughly speaking, a positive signal about the ranking of a candidate who receives
an offer in some round is a negative signal regarding the ranking of candidates who
receive offers in other rounds.

In the second step of the proof, we build on the fact that in the last round ¢ in
which the DM’s offers might be accepted, he will make an offer to the candidate for
whom vp (v) is maximized among the group of candidates who receive offers in rounds
{t'|o" = 0} U {t}. The assumption that vp (v) is decreasing in v implies that if there
are many candidates with values greater than v* for the DM to choose from in round ¢,
the DM will not make an offer to one of the k-most-valued candidates. This results in
a contradiction to the existence of a SNE in which the DM’s offers are accepted with
strictly positive probability.

Proposition 2 establishes that increasing the number of candidates may decrease the
DM’s highest induced SNE payoff. Recall that in the absence of a social preferences
component, increasing the number of candidates strictly increases the DM’s payoft.

This effect is generated because it is harder for the DM to signal his preferences to the
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candidates whom he values most as the number of candidates increases.

This result implies that in markets in which egos play a significant role, it may be
beneficial to focus on a smaller group of relevant candidates. It also implies that in
such cases, it might be better to make the offers privately. In the next section we study

the case in which the offers are made privately.

5 Private Offers

The model assumes that candidates observe the offers made or at least their timing
(i.e., each candidate knows in which round he received an offer). We now compare the
model with an alternative regime in which the offers are made privately. In order to
study the case of private offers, we need to redefine the candidates’ strategies. Since
the offers are private, a candidate can only observe whether he received an offer or not.
Therefore, a strategy o; € [0, 1] for candidate i is simply the probability that i accepts
the DM’s offer in the case where he is available and receives one. As before, we restrict
our attention to SNEs and omit the subscript .

The fact that a candidate receives an offer is a positive signal about his relative
ranking. To see this, note that when offers are made privately, there is no cost in
approaching an unavailable candidate. Therefore, in any SNE, it is a dominant strategy
for the DM to approach the candidates in the order of their values. It follows that the
probability of receiving an offer is higher for the higher-ranked candidates.

The natural question to ask is which of the two offer regimes, private or public,
induces a greater payoff for the DM. It turns out that there is no clear-cut answer. An
example of a case in which a confidential offers regime induces a greater payoff for the

DM compared to a public offers regime is the example given in Section 3 with ¢ < %

Claim 6 [In the example given in Section 3, with ¢ < %, the DM’s highest SNE payoff
under private offers is higher than his highest SNE payoff under public offers.

Proof. To prove this claim, we will show that under confidential offers there exists a
SNE in which o = 1, and under private offers there exists no SNE in which ¢! = 0% = 1.
First, observe that an available candidate believes that he is the most-valued one with
probability % Under private offers, if ¢ = 1, the DM’s best response is to approach the
candidates according to their values (i.e., approach the most-valued candidate first).

It follows that o = 1 is a best response since

11



1
Pr(v; > vj|s; = 1,1 receives an offer) > Pr (v; > vj|s; = 1) = 3 (6)

By Claim 3, under a public offers regime, there exists no SNE in which 0! = 0% =1 > 0.
]

On the other hand, the next claim presents a case in which the highest SNE payoff
under public offers is greater than the highest SNE payoff the DM attains under a

private offers regime.

Claim 7 Suppose n = 2,k = 1,¢ = 0.75,p(v) = 1 — v, and v is drawn from the
uniform distribution on [0,0.5]. The highest SNE payoff that the DM obtains under

public offers is greater than the one he obtains under private offers.

Proof. First, consider the case of public offers. We show that there exists a SNE in
which the DM obtains a strictly positive payoff. Set o' = 1,02 = 0. Since v (1 —v) is
increasing in v, the DM’s best response is to approach the most-valued candidate first

given any realization (v, v;). It follows that o' = 1,02 = 0 are best responses.

2(1—v) o
f00'5 2(1—v)dv
—8(13_ ) Tt follows that i’s interim belief of being the most-valued candidate is

Let us consider the case of private offers. Observe that f (v;]s; = 1) =

0.5

05 160 (1 —
P’I“(Ui>1)j|8i:1): f(Uz|Sz=1)2UdU=/ M

= 0.444 (7)
0 0 3

The probability of being the most-valued candidate given that i receives an offer is
0.444

0.444 + f00.5 fU0.5 16(13_U)$d.flfd’0 + (1 N U) 00‘5 fU0.5 16(1—1;)(1—1’) dxduv

<0711<¢ (8)

It follows that ¢ > 0 cannot be a best response. m

The private offers regime induces a positive signal about the relative ranking of
candidates who receive offers. Under the public offers regime, some of the candidates
receive positive signals about their ranking when they are made an offer, while others
view the offer they receive as a negative signal about their ranking. In the example,
the public offers regime enables more flexibility in the intensity of the signal. In a SNE,
being the first candidate to receive an offer is a stronger signal of being the DM’s top
choice than the signal a candidate could have received under the private offers regime.

In the next proposition we restrict our attention to the natural case of £ = 1 and
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show that if the intensity of the social component ¢ is low (high), then the private
offers regime induces a higher (lower) payoff for the DM than the public offers regime.

Proposition 3 Suppose k = 1. There exists a number ¢* such that for each ¢ < ¢*
(¢ > ¢*), the DM’s highest SNE payoff under the public offers regime is weakly lower
(higher) than his highest SNE payoff under the private offers regime.

Proof. Consider the private offers regime and suppose that there exists a SNE such
that ¢ > 0. Recall that the DM’s unique best response is to approach the candidates
according to the order of their values. Let ¢t € {1,...,n}. Observe that

Pr{z;=t—1,s;, = 1,i receives an offer } =

Vh, Vh
/ / (1= 0 (Ums o)) e (1= 00 (0511 or)) ()
(] (]

D (th(vl ..... vn)) f(v1)...f (vy) dvy...dvy,

where 7 is a permutation such that vz, (,,....00) = -+ = Ur,(v1,....00)- NOte that Expression
(9) is decreasing in o for ¢t > 2. For ¢t = 1, Expression (9) does not depend on o. It
follows that

Pr{z; =0|s; = 1,i receives an offer }

is increasing in ¢. In words, when ¢ is higher, receiving an offer is a stronger signal of
being the most-valued candidate. It follows that if there exists a SNE in which o > 0,
then there exists a SNE in which o = 1.

Fix ¢*. If there exists a SNE in which o = 1, then for ¢ < ¢* there exists a SNE in
which o = 1. If there exists no SNE in which ¢ = 1, then for ¢ > ¢*, there exists no
SNE in which ¢ > 0. A SNE in which ¢ = 1 and the DM approaches the candidates
according to their values induces the highest possible payoff for the DM and a SNE in
which ¢ = 0 induces the lowest possible payoff for the DM. =

When the social component c is relatively low, the private offers regime induces a
strictly higher SNE payoff for the DM, compared to his payoff under the public offers
regime. This is because under the public offers regime, if the DM approaches the
candidates according to their values, some of them infer that they are not among the
k-most-valued candidates. Therefore, they reject his offers. Under the private offers
regime, a candidate who receives an offer receives a positive signal on being one of the
k-most-valued candidates. Thus, the DM can make all of the candidates believe that
they are among the k-most-valued candidates with probability greater than ¢.
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6 Concluding Remarks

We presented a model in which the costs of pursuing one’s top choice emerge endoge-
nously as a result of the candidates’ social preferences. The candidates are “insulted”
when they learn that they are ranked relatively low. Therefore, some of the DM’s
offers will be rejected even if they are made to available candidates. Since the DM will
inevitably “insult” some of the candidates, he prefers to insult those who are less likely
to accept his offers in the first place.

The model captures considerations that play a significant role in many real-world
situations. For example, a job-market candidate would prefer going to a department
that likes him better. In the real world there are many considerations that come to
mind, for example, wages which are kept fixed in the model. This describes situations
in which the wage is highly regulated. Prominent examples are public positions (e.g.,
the chair of a central bank) and senior functionaries in international institutions (e.g.,
IMF). It is important to note that the outside options that are available to candi-
dates for such prestigious positions are also of the same magnitude, thus, making this
consideration relevant.

The model can be extended to situations in which the DM is interested in recruiting
more than one candidate, such as in the case where he wants to recruit a committee
of experts. Another extension of the model would be to include wages. Note that
introducing wages into the model introduces another signaling device and a mechanism
that enables the DM to compensate candidates who are not highly valued. In that case,
the interesting question is whether a very small social preferences component would

influence the equilibrium outcomes in a significant way.

Literature review

The model is related to the literature on interdependent preferences. Gul and
Pesendorfer (2016) provide a framework for studying interdependent preferences with
incomplete information. The social preferences in the present model can be viewed
as a special case of their framework. Avery and Levin (2010) study early admissions
at selective colleges using a model in which there are interdependencies between the
preferences of the colleges and those of the students, such that a college will prefer
students who are relatively enthusiastic about attending it. In their model, early
admissions help students to signal their preferences for one college or another. In the
context of interdependent preferences, we are unaware of any other models in which
agents’ preferences are inferred from the timing of their actions.

The social motives that drive the paper are broadly supported by experimental
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evidence from the social psychology literature in the context of romantic and work
relations. Aronson and Worchel (1966), Curtis and Kim (1986), and Condon and
Crano (1988) presented subjects with false evidence that other subjects have indicated
that they like them. As a result, the liked subjects favored these other subjects and
gave them more positive evaluations.

Antler (2015) studies the effect of social preferences on the design of mechanisms
for two-sided matching. He extends the conventional two-sided matching problem by
allowing the agents’ preferences to depend on the endogenous actions of agents on the
other side of the market and their interpretation. Specifically, when an agent’s action
expresses that he wishes to be matched with an agent on the other side of the market,
this will affect the latter agent’s preferences. In Antler (2015) the agents’ endogenous

actions do not reveal any new information to other agents.
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7 Appendix: Proof of Proposition 2

Before we start with the proof, we need some additional notation. We denote a profile

of candidates’ strategies (o, ...,6™) by o. For each realization (vy, ..., v,) and profile of
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strategies (o, o), denote by V; («, 0, v, ..., v,,) the continuation value of a DM who acts
according to « (from round 1) and all of his offers in rounds 1,...,t — 1 were rejected.
Let T' (o) := {t € N|o* > 0} denote the set of rounds in which the DM’s offers might
be accepted in the profile o. For each realization (vy,...,v,) and round t € N, we
denote the candidate who receives an offer in round ¢ by m; (vy, ..., v,).

The candidate who receives an offer in round ¢ is said to be active if he is available
and the offers in rounds 1, ...,t — 1 were rejected. We denote the probability that the
candidate who receives an offer in round ¢ is active given the profile («, o) by A (o, 7).

We can write A, (o, 0) as

vy, vp,
/ / Za (o1, ey vn) (1= 0D (Vry or,00m)) ) - (10)
vy v

(1 - Ut_lp (Um_l(vl,.,.,vn))) p (Uﬂ't(vl,,..,vn)) f (Ul) f (Un) dUL--dvn

Denote the probability that the candidate who receives an offer in round ¢ is active and
the candidate who receives an offer in round r is one of the k-most-valued candidates
by Ai (o, o). Observe that ¢t and r need not be the same round. We can write Ay, (o, o)

as

/ /Z (7|01 ey Un) L (7,01, oy ) (1= 0D (Vi orom) ) ) oo (11)

" (Ve s o1om))) P (Ung(oroomy) [ (01) oo f (03) dvy...dy,

where 1, (7, v1, ...,v,,)) € {0, 1} is an indicator that equals 1 if and only if the candidate

who receives an offer rth according to m is one of the k-most-valued candidates, that

)\tt(a,cr)

is, if @ (v;,..00) < k. Observe that W) is the probability that a candidate who is

active in round ¢ assigns to the event that he is one of the k-most-valued candidates.

Let (&, 05),—, be a sequence of SNEs such that (&, 6,,) is played in the game with
n candidates. Our goal in the next four lemmata is to show that the number of rounds
in which the DM’s offers might be accepted is bounded. That is, there exists a number
T > 0 such that for every n € N, |T'(6,,) | < T. Let us assume by negation that this is
not the case. For each m € N, define n (m) to be the lowest n for which |1 (5,,) | > m.
Observe that n(m) > m. For every m € N, denote (G, ) = (&n(m),ﬁn(m)). That
i8, (G, Om)o_, 18 a sequence of SNEs such that (&, dy,) is played in the game with
n (m) candidates and |T" (G,,) | > m.

For each m € N and z = 1, ...,m, define T,,, to be an arbitrary subset of T'(&,,)
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that satisfies
(a) [Tom| = 2.
(b) If t,t" € Ty, t' & Top, and t >t > t", then t' & T (6,,).
Lemma 1 will show that there is a number of rounds z such that for every m > z, there

is a round t € T),, for which &/ > ¢, where €, > 0 depends only on 2.

Lemma 1 There exists a number z* such that for each z > z* and m > z, there exists
a number €, > 0 (which is independent of m) such that for each T,,,, there exists a

round t € T, such that ¢t > e,.

Proof. Consider z > 2k and denote the median value of {\; (&m,0m) |t € Tom} by
Nipm- Define two disjoint sets of | 3] rounds, T}, C 1., and T}, C T, such that for
each t € TF . A\ (G, On) < N5, and for each ¢ € T2 Ay (G, Oin)) = AL,

Consider r € T,,,. Let us look at Expression (11) for Ay (G, m). The weight of
each realization (vy, ..., v, ) and permutation 7 such that &, (7|vy, ..., v,) 1, (7,01, ..., v,) >
0 is the probability that ¢t — 1 offers were rejected and that m; (vy, ..., v,) is available. It

is given in (12).

e (G 701 s Oim) = (1= 550 (0, (o)) ) - (12)
~t—1
O GO ) ) L G )

Since p (v) is decreasing in v and 1, (7, vy, ...,v,) > 0, there are at least |5] — k can-
didates who receive offers in rounds ¢t € 77, for whom p (vm(vl,,__wn)) >p (vm(vh,_,,vn)).

Denote € := max {5 |t € T.,,}. Since p(v) < 1, and ¢ < ¢ for each i € T,,p,,

wy (5-777,77(7”17 '--7Un(m)) > Wy (5-m77ravlu ...,Un(m)) (1 - 6)2

for each round ¢ that is one of the |5| — k rounds in 77,, in which p (vm(vl,“wn)) >

P (vﬁr(vh,”’vn)). Observe that in the last transition we used (b) and the fact that each
round ¢ ¢ T (6,,) can be ignored since &7, = 0. It follows that >, 7. Ay (Gomy Om) >
(1—¢)° (EJ — k) A (G, O for each r € T,,.

Since Arlomm) ig the probability that a candidate who is active in the ¢th round

At (ama&m)

assigns to the event that the candidate who receives an offer in the rth round is one of
the k-most-valued candidates, it follows that > 2erl@mOm) <} Therefore,

r€T2m At (dm,&m)
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kz>zz/\tr my O >ZZ/\tr ms m)Z

tE€Tm r€Tm teT;m TGT**

Aer ( am,am B (|2] = k) Mt (G, )
> > (1o Y M

teTs,, reTsy, teTsy,
-o([5]-#) 3]0

It follows that for a sufficiently large z and m > z, it must be that € is greater than

v

some €, > 0 that is independent of m. =

Lemma 1 shows that for large values of m, at least [Z] of the DM’s offers are

accepted (by available candidates) with probability greater than ¢, > 0. In Lemmata
2 and 3, we consider large values of m. Roughly speaking, in these two lemmata we
show that in the first rounds of T'(5,,), the value of each candidate who receives an
offer is close to vy,.

In Lemmata 2 and 3 we use the following notation. Fix arbitrary § € (0,1) and
€ € (0,%). For every m € N, let (171,...,17n(m)) be an arbitrary realization of
candidates’ values such that |{i|v; € (v, — 2€,v, — €)}| > om. Observe that if § <
F (v, — €) — F (v, — 2€), then the probability of such a realization approaches 1 as m

goes to infinity.

Lemma 2 Fiz t € N. There exists a number m' € N such that for each m > m!,
V; (&m,c}m,ﬁl, ...,17n(m)) > vp—3€ foreachj € {t' € T (o) : [{t €T (6,,) : t <t'}| <t}

Proof. Denote the following strategy by o': in each round ¢ € T' (G,,) make an offer to
the lowest-valued candidate among those with value v > v, — 2€ who did not receive an
offer previously. If such a candidate does not exist, make an offer to the highest-valued
candidate who did not receive an offer previously. In each round ¢ ¢ T (4,,) make an
offer to an arbitrary candidate whose value is v < v, — 2¢€. If such a candidate does
not exist, make an offer to the highest-valued candidate who did not receive an offer
previously.

For j=1,...,|T (6,,) |, denote the following strategy by 5; : up to the jth round of
T (6,m), the DM makes the offers in each round ¢t € T (6,,,) according to &,,. In each
round t & T (6,,), he makes the offers according to the rule that defines o’. Starting
from the jth round of 7' (6,,), the DM makes the offers according to the rule that
defines o/. Let us denote the jth round of T (G,,) by j*. By the optimality of &,,, if
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Vi (Bjs Gy 01, ey U(my) > U — 3, then Viu (G, Gy 01, v, D)) > v — 3€. It is left to
show that for a sufficiently large m, V- (@, Oy U1y -nny 6n(m)) > v, —3€for j=1,...,t.

By construction, according to f3;, in the rounds {t' € T (G,,,) [t' > j*}, the DM makes
at least |0m| — j + 1 offers to candidates with a value v € (v, — 2€, v, — €). By Lemma
1, there is a number z € N such that at least [MJ of these offers are accepted
with a probability greater than e.p (v, — €) > 0. If we chose a sufficiently large m, then
Vie (B, Gy 01, ey Unmy) > v — 3efor j=1,..,t.

In Lemma 2 we considered the first ¢ rounds of 7' (6,,,). We showed that for large
values of m, the DM’s continuation value in these rounds is arbitrarily close to v, when
he faces a realization (171, . ﬁn(m)). In Lemma 3 we consider large values of m and
show that in each round j € {t' € T (6,,) : [{t € T (6,,) : t < t'}| < t}, if the DM does
not offer the position to a candidate whose value is higher than v, — 4€ when he faces

a realization (171, - 17n(m)), then 67 < ¢, where € > 0 is arbitrarily close to 0.

Lemma 3 Fizt € N,e > 0. There exists a number m'® such that for each m > m',
if the DM faces a realization (171, ...,ﬁm(n)) and makes an offer to a candidate with a
value v < v, —4€ in round j € {t' € T (6,) : |[{t € T (5,) : t < '} | < t}, then 5), < e.

Proof. Consider candidate ¢ who receives an offer in round j, which is one of the first

t rounds of T (6,,), and suppose that v; < v, — 4€. By definition,

‘/j (dma Om; U1, 7{]n(m)> = 5]}9 (,&z) v; + (1 - 5—Jp ({}2)> V;'—i—l (dm76ma ,617 7{)n(m))

By Lemma 2, there exists a number m? such that if m > m?, then V; (G, Gy, 01, ..., Dnm))
> v, —3€. Consider m > m/. Since v; < v, —4e, it follows that Vit (dm, Oms U1y eens 6n(m))
> vy, — €.

Suppose that there exists a round r such that ), = 0. It must be that in round r
the DM makes an offer to a candidate i’ with a value vy < v;. Otherwise, the DM could
do better by switching between ¢ and 4’, which is a contradiction to the optimality of
Q. It follows that by round j the DM makes at most ¢ — 1 offers to candidates with
a value v € (v, — 2€, v, — €). There are at least [dm]| — ¢ + 1 candidates with a value
v € (v, — 2€, v, — €) who did not receive an offer by round j. Denote the set of rounds
in which they are scheduled to receive offers by Q. Let ™" := min {5’ :i € Q}.

Suppose that the game has reached round j (that is, the DM’s offers in rounds
1,...,7 — 1 were rejected). The probability that the last (according to &,,) of the

candidates with a value v € (v, — 2€, v, — €) will receive an offer must be lower than
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(1-— ammp (vp, — e))wmkt. For each ¢ > 0, there exists m¢ € N such that for each
m>me,&mn < € or (1 —&mmp (v, — €))L6mj_t < €. This implies that for a sufficiently
large m, the DM could switch between ¢ (who receives an offer in round j and has a
value of v; < v, — 4€) and a candidate with a value vy > v, — 2€ while making
an arbitrarily small change in Vj4; (o?m,&m,@l, ...,17n(m)). Since p (vy) < p(v;) and
Vi (&m, Oms Uy eens @n(m)) > vy, — 36, if 67 > €, we get a contradiction to the optimality
of a,,,. m

In Lemma 4 we show that the number of rounds in which the DM’s offers might be

accepted is bounded from above.
Lemma 4 There ezists a number T > 0 such that for everyn € N, [T (6,) | < T.
Proof. Assume towards a contradiction that the claim is false. Then, the sequence

(G Orm)re_y can be defined as before. Fix an arbitrarily small € > 0 and let § (€) :=
F(vy,—€)—F(vy,—2€)
2

. By Lemma 3, for each ¢t € N and € > 0, there exists a number m'®
such that if m > m' and |{i|v; € (v, — 2€,v, — €)}| > I (€) m, then in each round
jJe{t eT (6m):|{teT(6,):t<t'}| <t} the DM makes an offer to a candidate
with a value v > vy, — 4€ or 67, < .

Let us consider \;, (G, G ), where j € {! € T (6,) : [{t €T (61) : t < t'}| <t}
and r € N. Observe that the probability that the values’ realization is such that
| {i|v; € (v, — 2€,vp, — €)} | > & (€) m approaches 1 as m goes to infinity. Let us consider
two such realizations: (171, ...,77n(m)), Oy ey 177’1(m)>, and two permutations: m and 7',
such that &, (7|01, ...,0,) > 0 and &y, (7'|0], ..., 0),) > 0. One can cho(cise f{rbit}“aril;f

w; (Gm 015, Tn(m)

’
wy (0'm:7'r 'U17 -V n(m))

given in (12) is arbitrarily close to 1. This follows from the fact that in each round

small €, € > 0 such that for m > m!¢, the ratio between the weights

t < j such that &% > €, the DM approaches candidates with a value v > v, — 4e.

)\jv" (d‘"L 7&m)

Therefore, one can find m* € N such that for each m > m*, 3 G o) is arbitrarily
j\Om,0m

close to

f fvh > G (7|01, s V() 1y (7, 01, 0y 0 m)) F 1) oo f (Vngmy) dvr...dvnm)
f f”h Z O'/m (7T|Ul, -0y Un(m) ) f (Un m)) dvl dl}n (m)

(13)

It follows that for i,7/ < jandr € N, M is arbitrarily close to M Recall

Ai (Gm,Gm) Ayt (Bm,0m)

that % > ¢ for each i € T'(Gyn). It follows that >, 7, ) % >¢(t—1).

For large t € N this is a contradiction since ¢ (t —1) >k and ), .y % =k =m
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Proof of Proposition 2

By Lemma 4, there exists a number 7" > 0 such that for every n € N, |T'(6,,) | < T
Let us choose a large n* and consider a realization in which there are more than 7'+ k
candidates with a value v > v* (the probability of such a realization goes to 1 as n
goes to infinity). Consider the last round ¢ € 7' (6,). There must be at least k + 1
candidates who are supposed to receive an offer in rounds {t} UN/T (&,,) who each have
a value greater than v*. The optimality of the DM’s strategy requires that in round ¢
he approach the candidate for whom vp (v) is maximized (among those candidates and
the other candidates who did not receive offers in rounds {t' & T'(6,,) : t' < t}). By the
assumption that vp (v) is strictly decreasing for v > v*, there are at least k candidates
who are more valued than the candidate who is approached in round ¢. Therefore,

ot > 0 cannot be a part of a SNE.
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