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Abstract
We analyze the problem of choosing the w contestants who will

win a competition within a group of n > w competitors when all
jurors commonly observe who are the w best contestants but may
be biased. We study conditions on the con�guration of the jury so
that it is possible to induce the jurors to always choose the best con-
testants, whoever they are. If the equilibrium concept used by the
jurors is dominant strategies, the necessary and su¢ cient conditions
incorporate very strong informational requirements on the mechanism
designer. If we relax the equilibrium concept to Nash or subgame
perfect equilibria the necessary and su¢ cient conditions are less de-
manding. Moreover, these conditions are also necessary for any other
equilibrium concept. Finally, we study one speci�c application: we
propose a simple and natural mechanism for the case where each ju-
ror is biased in favor of one and only one (di¤erent) contestant.
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1 Introduction

A group of n � 3 contestants are involved in a competition. A jury must
choose a subset of w < n contestants who will win the competition. All
jurors know who are the w best contestants. We call this group �true subset
of winners�. Each juror, however, may be biased in favor of/against some
contestants (i.e., the juror always prefers some contestants to be/not to be
among the chosen winners, whatever the true subset of winners is).
Examples of this situation are very common. Think, for instance, of the

Olympic Games host selection. The candidate cities are the contestants and
the members of the International Olympic Committee (IOC) are the jurors.
The IOC has to choose the city where the next Olympic Games will be held
(i.e., w = 1). Suppose that all the members of the IOC know that, if the
decision was taken purely on the quality and merit of the candidatures, then
�city a�should be the chosen one. Some members of the IOC, however, might
be biased in favor of/against certain candidatures. There are di¤erent reasons
why this could happen, ranging from nationality to politics. The biased jurors
will try to favor one candidature over another, regardless of which is the best
one. A di¤erent example is the selection process for hiring civil servants (like
judges, professors, etc.) in some countries. A commission has to choose the
w candidates who will be hired between a number of applicants. Rather than
administering a merit-based selection process for hiring the employees, some
of the members of the commission might try to reward political allies with
the posts.
In many cases, the problem is that only biased jurors have the relevant

information about who are the best contestants. Consider an open tender to
build a public infrastructure. Only expert engineers, who work in the subject
area and probably have connections with some of the �rms that tender for
the contract, know which is the best design of the public construction. This
is the reason why fair jurors are sometimes useless: they are ignorant about
the truth. Fortunately, the fact that the jurors are biased and look for their
own interests does not necessarily imply that the decision of the jury will be
unfair. Sometimes, when individuals pursue their self-interests, they promote
the good of the society. This has been a main topic in economics since the
days of Adam Smith and is the real point of the theory of implementation.
Of course, in order to be possible to induce the jurors to choose the best
contestants, there must be some limits on their self-interests (for instance, if
all jurors are biased against the same contestant, he will never be chosen as
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one of the winners, no matter how good he is). This is precisely one of the
main objectives of this paper: to provide restrictions on the con�guration
of the jury so that it is possible to induce the jurors to always choose the
�true subset of winners�, whoever they are. For that we use the theory of
implementation.
The socially optimal rule is E-implementable if, under the assumption

that the jurors take their decisions according to the E equilibrium concept,
there exists a mechanism that induces them to always choose the true subset
of winners, whatever it is. We study restrictions on the con�guration of
the jury so that the socially optimal rule is E-implementable. For that, we
introduce the notion of being fair with respect to a group of contestants. If
a juror is fair with respect to contestants a and b then, when comparing any
two subsets of winners which only di¤er in a and b, if a is in the true subset
of winners but b is not, the juror prefers the subset of winners that includes
a rather than the subset of winners that includes b.
We �rst provide necessary conditions for the E-implementability of the

social choice rule, whatever equilibrium concept E the jurors use. Proposi-
tions 1 and 2 state that, if the socially optimal rule is E-implementable in
some equilibrium concept E then, for every two contestants, the social plan-
ner must know at least one juror who is fair with respect to them. Whether
these conditions are ful�lled or not depends on the speci�c application being
considered. It is important to note, however, the implications of their not
being met. If the conditions fail the social planner will not be able to induce
the jurors to always chose the best contestants, no matter how the jurors
behave.
We focus next on Nash and subgame perfect implementation. Propo-

sition 3 shows that the previous conditions not only are necessary for the
E-implementability of the socially optimal rule in any equilibrium concept
E, but they are also su¢ cient when the equilibrium concept used by the
jurors is Nash equilibria and there are at least three jurors. The proof of this
result is constructive. We propose a mechanism �a la Maskin�that does the
job (in contrast to the �canonical mechanism for Nash implementation�pro-
posed by Maskin, 1999, in our mechanism the jurors do not have to announce
the state of the world). Moreover, since this mechanism also implements the
socially optimal rule in subgame perfect equilibria, an immediate corollary
is that the necessary conditions stated in Propositions 1 and 2 are su¢ cient
for subgame perfect implementation of the socially optimal rule as well.
We also study implementation in dominant strategies. Not surprisingly,

3



the conditions for the implementability of the socially optimal rule are much
stronger under this equilibrium concept. Proposition 4 shows that if the so-
cially optimal rule is implementable in dominant strategies then there must
be some juror who is fair with respect to all contestants. In addition, Propo-
sition 5 states that the social planner must know who this juror is. Obvi-
ously, this conditions are also su¢ cient: the trivial mechanism where the
juror who is fair with respect to all contestants chooses his favorite subset
of winners implements the socially optimal rule in dominant strategies. The
latter necessary and su¢ cient conditions involve the strongest informational
requirements that one can imagine and actually prevent implementation in
dominant strategies.
The conditions for the implementability of the social choice rule in Nash

and subgame perfect equilibria tell us the minimum degree of impartiality
that we must require of the jury, since these conditions are also necessary
for any other equilibrium concept. The mechanism proposed in the proof of
Proposition 3, however, is quite abstract. The purpose of this mechanism
is the characterization of what can be implemented and therefore it has to
handle a large number of di¤erent situations. More realistic mechanisms can
be constructed when one deals with a speci�c application where the social
planner has more information about certain aspects of jurors�preferences.
We study one of these situations: the case where each juror is biased in
favor of one (and only one) di¤erent contestant and is fair with respect to
the rest (this may be the case, for example, when the contestants themselves
are the jurors). We propose a simple and natural dynamic mechanism that
implements the socially optimal rule in subgame perfect equilibria in this
situation.
Our results bear a resemblance to those in Amorós et al. (2002) and

Amorós (2009), who also consider the problem of eliciting the �truth�from
a group of partial jurors. In the model analyzed in these works, however, al-
ternatives are rankings of all contestants instead of subsets of winners. This
makes the problem di¤erent from that studied in the present paper. Our
paper is also related to the literature on information transmission between
multiple informed experts and an uninformed decision maker. Austen-Smith
(1993) assumes that the decision maker gets advice from two biased and
imperfectly informed experts, and compares simultaneous and sequential re-
porting. Krishna and Morgan (2001) analyze a situation in which two experts
observe the same information, but they di¤er in their preferences, and show
that if both experts are biased in the same direction there is no equilibrium
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in which full revelation occurs. Wolinsky (2002) analyzes a model where the
experts share the same preferences, which di¤er from those of the decision
maker, and possess di¤erent pieces of information. Gerardi et al. (2009)
investigate how the decision maker can extract information from the experts
by distorting the decisions that will be taken and show that when the num-
ber of informed agents become large one can extract the information at small
cost (their focus, however, is not full implementation in the sense that they
do not require that all equilibria implement the social choice rule). Finally,
our paper is connected with the literature on strategic voting (e.g., Austen-
Smith and Banks, 1996; Feddersen and Pesendorfer, 1996; 1997; Duggan and
Martinelli, 2001; Martinelli, 2002). The problem studied in these papers,
however, is di¤erent from the problem studied here: the jurors only have to
choose to convict or acquit a defendant.
The paper is organized as follows: Section 2 provides de�nitions, Section

3 states general necessary conditions for implementation, Section 4 analyzes
Nash and subgame perfect implementation, Section 5 studies implementation
in dominant strategies, Section 6 analyzes the case in which each juror is
biased in favor of one contestant, and Section 7 provides the conclusions.
The Appendix shows that the set of admissible pro�les of preference relations
may not have a Cartesian product structure and that the socially optimal
rule cannot be impelemented via some �natural�mechanisms.

2 The model

Consider a set N of n � 3 contestants who are involved in a competition.
A group of jurors J must choose a subset of w contestants who will win the
competition, where 0 < w < n. Let 2Nw denote the set of all subsets of N of
size w. All jurors know who are the w best contestants. We call this group
true subset of winners, Wt 2 2Nw . The socially optimal rule is that the
winners �nally selected are the true winners.
Jurors have preferences de�ned over 2Nw . The preferences of a juror may

depend on the true subset of winners. For example, if N = fa; b; c; dg and
w = 2, a juror i 2 J may prefer W = fa; bg to Ŵ = fa; cg if the true subset
of winners is Wt = fb; dg, but prefer Ŵ = fa; cg to W = fa; bg if the true
subset of winners isWt = fc; dg. However, the preferences of a juror may also
depend on �external factors�. For instance, contestant a might be a �friend�
of juror i, so that this juror always prefers a being one of the winners. In this
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case, for example, juror i might prefer W = fa; bg to ~W = fb; cg whatever
the true subset of winners is.1

Let < be the class of preference orderings de�ned over 2Nw . Each juror
i 2 J has a preference function Ri : 2Nw �! < which associates with each
feasible true subset of winners, Wt 2 2Nw , a preference relation Ri(Wt) 2 <.
Let Pi(Wt) denote the strict part of Ri(Wt). Let R denote the class of all
possible preference functions.
We say that juror i is fair with respect to the contestants in a set Fi � N

(with jFij � 2) if, for every a; b 2 Fi, when comparing any two subsets of
winners W; Ŵ 2 2Nw which only di¤er in that a is in W but not in Ŵ and b
is in Ŵ but not in W , if a is in the true subset of winners but b is not, then
juror i strictly prefers W to Ŵ .

De�nition 1 Given the set of contestants with respect to whom juror i is
fair, Fi, the preference function Ri 2 R is admissible for i if for all
a; b 2 Fi, all Wt 2 2Nw and all W; Ŵ 2 2Nw with:
(i) a 2 W ,
(ii) b 2 Ŵ ,
(iii) Wnfag = Ŵnfbg
(iv) a 2 Wt, and
(v) b =2 Wt,

we have WPi(Wt)Ŵ .

Let R(Fi) � R denote the class of admissible preference functions for
juror i when the set of contestants with respect to whom i is fair is Fi. Next,
we provide an example that illustrates these notions.

Example 1 Let N = fa; b; c; dg, w = 3 and i 2 J . Then 2Nw = ffa; b; cg;
fa; b; dg; fa; c; dg; fb; c; dgg. Suppose that Fi = fa; bg. Then, any admis-
sible preference function for i, Ri 2 R(Fi), is such that if the true sub-
set of winners is Wt = fa; c; dg, then fa; c; dgPi(Wt)fb; c; dg. To see this
note that the only two contestants who change their winner status between
the two alternatives are a and b, both contestants are in Fi and, while a
is in the true subset of winners, b is not. The concept of being fair with
respect to the contestants in Fi, however, is weakly enough not to impose
any other restriction on the preference relation Ri(Wt). For example, when

1Similarly, a could be an �enemy�of juror i, so that he always prefers ~W = fb; cg to
W = fa; bg, whatever the true subset of winners is.
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comparing fa; b; cg with fa; c; dg, the only two contestants who change their
winner status are b and d. Since d =2 Fi, for all Ŵt 2 2Nw both possi-
bilities, fa; b; cgRi(Ŵt)fa; c; dg and fa; c; dgRi(Ŵt)fa; b; cg, are admissible
(something similar happens when comparing any two possible subsets of win-
ners di¤erent from fa; c; dg and fb; c; dg). Similarly, it is easy to see that,
if the true subset of winners is ~Wt = fb; c; dg, then fb; c; dgPi( ~Wt)fa; c; dg.
Finally, if �Wt 2 ffa; b; cg; fa; b; dgg, the preference relation Ri( �Wt) does not
need to ful�ll any special requirement since in this case every contestant in Fi
is in the true subset of winners as well. Table I summarizes these restrictions.

Table I. The case in which n = 4, w = 3 and Fi = fa; bg.

Ri : 2
N
w �! <

Wt = fa; b; cg Wt = fa; b; dg Wt = fa; c; dg Wt = fb; c; dg

No restriction No restriction The only restriction The only restriction
on Ri(Wt) on Ri(Wt) on Ri(Wt) is fa; c; dg on Ri(Wt) is fb; c; dg

Pi(Wt)fb; c; dg Pi(Wt)fa; c; dg

Let F = (Fi)i2J denote a pro�le of sets of contestants with respect to
whom the jurors are fair (one set for each juror). Given F , a pro�le of
preference relations is admissible if there exists a pro�le of admissible
preference functions R = (Ri)i2J 2 �i2JR(Fi) and a possible subset of win-
nersWt 2 2Nw such that (Ri(Wt))i2J coincides with these preference relations.
Let <(F ) � <jJ j denote the set of admissible pro�les of preference relations
when the pro�le of sets of contestants with respect to whom the jurors are
fair is F . In the Appendix we provide an example that shows that the set
<(F ) may not have a Cartesian product structure.
Given F = (Fi)i2J , a state of the world is a pair (R;Wt), where R =

(Ri)i2J 2 �i2JR(Fi) is a pro�le of admissible preference functions and Wt is
the true subset of winners observed by all jurors. Let S(F ) = �i2JR(Fi) �
2Nw be the set of admissible states of the world when the pro�le of sets of
contestants with respect to whom the jurors are fair is F .
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A mechanism is denoted � = (M; g), where M = �i2JMi, Mi is a mes-
sage space for juror i, and g : M ! 2Nw is an outcome function.2 Given a
mechanism and a state of the world, the jurors must decide the messages
that they announce. Let E equilibrium be a game theoretic solution con-
cept. For each mechanism � and each state of the world (R;Wt) 2 S(F ), let
E(�; R;Wt) � M denote the set of pro�les of messages that are an E equi-
librium of � when the state of the world is (R;Wt). For example, m 2 M
is a dominant strategy equilibrium of � = (M; g) at (R;Wt) 2 S(F ) if
g(mi; m̂�i)Ri(Wt) g(m̂i; m̂�i) for all i 2 J , all m̂i 2 Mi, and all m̂�i 2 M�i.
Similarly, m 2 M is a Nash equilibrium of � = (M; g) at (R;Wt) 2 S(F )
if g(m)Ri(Wt) g(m̂i;m�i) for all i 2 J and all m̂i 2Mi. Let D(�; R;Wt) and
N(�; R;Wt) denote the sets of dominant strategy and Nash equilibria of �
at (R;Wt), respectively.
Given F = (Fi)i2J , a mechanism implements the socially optimal rule

if, in equilibrium, the true subset of winners is selected in each state of the
world. We call this notion implementation of the socially optimal rule.

De�nition 2 Given the pro�le of sets of contestants with respect to whom
the jurors are fair F = (Fi)i2J , the mechanism � = (M; g) E implements
the socially optimal rule when, for all (R;Wt) 2 S(F ):
(1) There exists m 2 E(�; R;Wt) such that g(m) =Wt.
(2) If m 2M is such that g(m) 6= Wt, then m =2 E(�; R;Wt).
If such a mechanism exists then the socially optimal rule is E-implementable.

3 Necessary conditions for implementation

Our aim in this section is to study restrictions on the con�guration of the
jury so that the social planner is able to induce its members to select the true
subset of winners, whatever it is. More speci�cally, we study which conditions
must satisfy the pro�le of sets of contestants with respect to whom the jurors
are fair F = (Fi)i2J , in order to allow the implementability of the socially
optimal rule.
There are some pro�les F for which implementation of the socially optimal

rule is not possible, whatever equilibrium concept the jurors use. Suppose
for example that it is admissible a situation in which all jurors want to favor

2This kind of mechanism is sometimes called �normal form mechanism�to distinguish
it from �extensive form mechanisms�in which jurors make choices sequentially.
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the same contestant a over the rest and suppose that w = 1.3 It is clear that
then, no matter what mechanism is used, the jurors would always agree to
choose a as the winner, whatever the true winner is. If the planner wants to
induce the jurors to always choose the true subset of winners, he must be sure
that this kind of situations are not possible. Technically that is equivalent
to imposing some restrictions on the pro�le F .
Our �rst result states that, given any game theoretic solution concept E,

if the socially optimal rule is E-implementable then for each two contestants
there must be at least one juror who is fair with respect to them. The
intuition of this result is the following: if there are two contestants who are
not simultaneously in the set Fi of any juror i, then we can �nd two states of
the world (R;Wt); (R̂; Ŵt) 2 S(F ) such that Wt 6= Ŵt but Ri(Wt) = R̂i(Ŵt)
for all juror i 2 J (i.e., the true subsets of winners are di¤erent but the
preferences of the jurors are the same in both states of the world); therefore,
for any mechanism �, the set of E-equilibria of � at (R;Wt) and the set of
E-equilibria of � at (R̂; Ŵt) coincide, and E-implementation is not possible.

Proposition 1 Let E equilibrium be any game theoretic solution concept. If
the socially optimal rule is E-implementable then for each two contestants
there must be at least one juror who is fair with respect to them (i.e., for all
a; b 2 N there must be at least one i 2 J such that a; b 2 Fi).

Proof. Let F = (Fi)i2J . Suppose on the contrary that there are a; b 2 N
such that, for all i 2 J , either a =2 Fi or b =2 Fi. Let Wt; Ŵt 2 2Nw be such
that (1) a 2 Wt, (2) b 2 Ŵt, and (3) Wtnfag = Ŵtnfbg. Then we can �nd
a pro�le of admissible preference functions R = (Ri)i2J 2 �i2JR(Fi) such
that Ri(Wt) = Ri(Ŵt) for all i 2 J ; i.e., the preference relation of each juror
i at state (R;Wt) 2 S(F ) is the same than at state (R; Ŵt) 2 S(F ). Hence,
given any game theoretic solution concept E and any mechanism � = (M; g),
we have E(�; R;Wt) = E(�; R; Ŵt). If � E-implements the socially optimal
rule, there must exist some m 2 E(�; R;Wt) such that g(m) =Wt. But then
m 2 E(�; R; Ŵt) and g(m) 6= Ŵt, which contradicts that � E-implements
the socially optimal rule.

Table II shows an example of the pro�le R = (Ri)i2J 2 �i2JR(Fi) de�ned
in the proof of Proposition 1 for the case in which N = fa; b; cg, J = f1; 2; 3g,

3In terms of the concepts introduced in Section 4, a is the only friend of all jurors.
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w = 2, and F is such that F1 = fa; cg and F2 = F3 = fb; cg (higher alter-
natives in the table are strictly preferred to lower alternatives). Notice that,
given F , the preference functions represented in Table II are admissible and
Ri(fa; cg) = Ri(fb; cg) for all i 2 J).4

Table II. An example in the proof of Proposition 1.

R1 : 2
N
w �! < R2 : 2

N
w �! < R3 : 2

N
w �! <

Wt = fa; bg fa; cg fb; cg fa; bg fa; cg fb; cg fa; bg fa; cg fb; cg
fa; cg fa; cg fa; cg fa; bg fa; cg fa; cg fb; cg fb; cg fb; cg

Pref. fa; bg fb; cg fb; cg fa; cg fa; bg fa; bg fa; bg fa; cg fa; cg
fb; cg fa; bg fa; bg fb; cg fb; cg fb; cg fa; cg fa; bg fa; bg

Suppose then that for each two contestants there is at least one juror
who is fair with respect to them. Our next result shows that this is not
su¢ cient to guarantee that the socially optimal rule is implementable. If
the socially optimal rule is E-implementable in some equilibrium concept E
then the social planner must know at least one of the jurors who is fair with
respect to each two contestants. In other words, it is not possible to design a
mechanism that gives the jurors incentives to reveal who is fair with respect
to whom. The social planner must have this information and any mechanism
implementing the socially optimal rule must depend on it. Suppose that the
social planner knows that for each a; b 2 N there is some juror i 2 J such that
a; b 2 Fi, but he does not know who these jurors are. In that case we should
extend the de�nitions of the previous section so that di¤erent pro�les of sets,
F = (Fi)i2J , F̂ = (F̂i)i2J , etc., are admissible. It implies an enlargement of
the set of admissible states of the world that prevents E-implementability of
the socially optimal rule, whatever the equilibrium concept E the jurors use.

Proposition 2 Let E equilibrium be any game theoretic solution concept. If
the socially optimal rule is E-implementable then for each two contestants the

4Given F , the only conditions that must satisfy a preference function of juror 1, R1 2 R,
in order to be admissible are fa; bgP1(fa; bg)fb; cg and fb; cgP1(fb; cg)fa; bg. Similarly,
given F , the only conditions that must satisfy a preference function of juror i 2 f2; 3g,
Ri 2 R, in order to be admissible are fa; bgPi(fa; bg)fa; cg and fa; cgPi(fa; cg)fa; bg.
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social planner must know at least one of the jurors who is fair with respect
to them (i.e., for all a; b 2 N the social planner must know some i 2 J for
whom a; b 2 Fi).

Proof. Suppose that the socially optimal rule is E-implementable in some
equilibrium concept E. Suppose that, for each two contestants di¤erent
from a and b, the social planner knows at least one juror who is fair with
respect to them. Suppose by contradiction that, although the social planner
knows that there is at least one juror i 2 J for whom a; b 2 Fi, he does
not know whether this juror is juror 1 or juror 2. Slightly abusing notation,
let R� = (R�i )i2J 2 <jJ j be a pro�le of preference relations such that, when
comparing any two subsets of winners, W; Ŵ 2 2Nw , which only di¤er in two
contestants, then:
(1) if the only two contestants that interchange their winner status be-

tweenW and Ŵ are a and b, then juror 1 strictly prefers the subset of winners
where a is included, while juror 2 strictly prefers the subset of winners where
b is included, and
(2) if the only two contestants that interchange their winner status be-

tween W and Ŵ are not a and b, then those jurors that the social planner
knows that are fair with respect to these two contestants strictly prefer the
subset of winners that includes the contestant who comes before in alpha-
betical order.
Let ~W; �W 2 2Nw be two subsets of winners such that:
(i) a 2 ~W and b =2 ~W ,
(ii) a =2 �W and b 2 �W , and
(iii) ~Wnfag = �Wnfbg; in particular, if w > 1, then any contestant di¤er-

ent from a, b, and c is in ~W ( �W ) if and only if his alphabetical predecessor
is also in ~W ( �W ).5

Taking as given the jurors that the social planner knows that are fair with
respect to each two contestants di¤erent from a and b, consider two pro�les
of sets of contestants with respect to whom the jurors are fair, ~F = ( ~Fi)i2J
and �F = ( �Fi)i2J , such that:
(1) the only juror i 2 J with a; b 2 ~Fi is juror 1,
(2) the only juror i 2 J with a; b 2 �Fi is juror 2, and
(3) for each two contestants di¤erent from a and b, the only jurors who

have these contestants in their sets ~Fi ( �Fi) are those jurors that the social
planner knows that are fair with respect to them.

5E.g., d 2 ~W if and only if c 2 ~W .(similarly, d 2 �W if and only if c 2 �W ).
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Notice that we can always �nd a pro�le of preference functions that are
admissible at ~F = ( ~Fi)i2J , ~R = ( ~Ri)i2J 2 �i2JR( ~Fi), such that, for all
i 2 J , ~Ri( ~W ) = R�i . Similarly, we can always �nd a pro�le of preference
functions that are admissible at �F = ( �Fi)i2J , �R = ( �Ri)i2J 2 �i2JR( �Fi),
such that, for all i 2 J , �Ri( �W ) = R�i . Since the social planner does not
know whether the pro�le of sets of contestants with respect to whom the
jurors are fair is ~F or �F , he cannot distinguish between ( ~R; ~W ) 2 S( ~F ) and
( �R; �W ) 2 S( �F ). Therefore, we must consider a more general setting in which
both states of the world are admissible and the same mechanism � should
work for both situations. Since ~Ri( ~W ) = �Ri( �W ) for all i 2 J , given any game
theoretic solution concept E we have E(�; ~R; ~W ) = E(�; �R; �W ). If � E-
implements the socially optimal rule, there must exist some m 2 E(�; ~R; ~W )
such that g(m) = ~W . But then m 2 E(�; �R; �W ), which contradicts that �
E-implements the socially optimal rule.

Table III provides an example of the pro�le of preference relations R� =
(R�i )i2J 2 <jJ j proposed in the proof of Proposition 2 for the case in which
N = fa; b; cg, J = f1; 2; 3g, w = 1, and the social planner knows that a; c 2
F1, a; c 2 F2, and b; c 2 F3 (but he does not know whether b 2 F1 or b 2 F2).
The subsets of winners, ~W and �W , and the pro�les of sets of contestants
with respect to whom the jurors are fair, ~F = ( ~Fi)i2J and �F = ( �Fi)i2J ,
de�ned in the proof of Proposition 2 are, in this case, ~W = fag, �W = fbg,
~F1 = fa; b; cg, ~F2 = fa; cg, ~F3 = fb; cg, �F1 = fa; cg, �F2 = fa; b; cg, and
�F3 = fb; cg. Tables IV and V provide examples of the pro�les of preference
functions ~R =

�
~Ri

�
i2J

2 �i2JR( ~Fi) and �R =
�
�Ri
�
i2J 2 �i2JR( �Fi) de�ned

in the previous proof. Note that ~Ri(fag) = �Ri(fbg) = R�i for all i 2 J .
Therefore, for all equilibrium concept E and all mechanism �, any pro�le of
messages that is an E-equilibrium of � at ( ~R; fag) is also an E-equilibrium
at ( �R; fbg).

Table III. Example of R� 2 <jJ j in proof of Proposition 2.

R�

R�1 R�2 R�3
fag fbg fag
fbg fag fbg
fcg fcg fcg
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Table IV. Example of ~R = ( ~Ri)i2J 2 �i2JR( ~Fi) in proof of Proposition 2.

~R1 : 2
N
w �! < ~R2 : 2

N
w �! < ~R3 : 2

N
w �! <

Wt = fag fbg fcg fag fbg fcg fag fbg fcg
fag fbg fcg fbg fbg fbg fag fag fag

Preferences fbg fag fag fag fag fcg fbg fbg fcg
fcg fcg fbg fcg fcg fag fcg fcg fbg

Table V. Example of �R = ( �Ri)i2J 2 �i2JR( �Fi) in proof of Proposition 2.

�R1 : 2
N
w �! < �R2 : 2

N
w �! < �R3 : 2

N
w �! <

Wt = fag fbg fcg fag fbg fcg fag fbg fcg
fag fag fbg fag fbg fcg fag fag fag

Preferences fbg fbg fcg fbg fag fag fbg fbg fcg
fcg fcg fag fcg fcg fbg fcg fcg fbg

Since n � 3, except for the trivial case in which the social planner knows
that there is a juror who is fair with respect to all contestants, the necessary
conditions formulated in Propositions 1 and 2 cannot be ful�lled if there are
only two jurors. In other words, we need at least three jurors to be able to
implement the socially optimal rule.

4 Implementation in Nash (and subgame per-
fect) equilibria

The two conditions stated in Propositions 1 and 2 not only are necessary
for the E-implementability of the socially optimal rule in any equilibrium
concept E, but they are also su¢ cient when the equilibrium concept used
by the jurors is Nash equilibrium and there are at least three jurors (see
Proposition 3).
The �canonical mechanism for Nash implementation�proposed byMaskin

(1999) implements any social choice rule that satis�es monotonicity and no
veto power if there are three ore more agents (see also Repullo, 1987; Saijo,
1988). In our setting, monotonicity requires that if W is optimal in some
state of the world, and when the state changes W does not fall in any juror
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preference ordering relative to any other Ŵ , then W remains optimal in the
new state of the world. No-veto says that a subset of winners must be socially
optimal if all jurors but perhaps one rank it at the top of their orderings. It
can be proved that if the conditions stated in Propositions 1 and 2 are ful-
�lled then the socially optimal rule is monotonic. Under the same conditions,
however, the socially optimal rule does not satisfy no veto power. To see this,
suppose that N = fa; b; cg, J = f1; 2; 3g, w = 1. Suppose that the social
planner knows that F1 = fa; bg, F2 = fa; cg, and F3 = fb; cg. Consider the
pro�le of admissible preference functions R = (Ri)i2J 2 �i2JR(Fi) depicted
in Table IV. Notice that fbg is the most preferred subset of winners for two
of the three jurors when the state of the world is (R; fcg) 2 S(F ), but fbg is
not socially optimal at that state.
Since the socially optimal rule fails to satisfy the no veto power condition,

the �canonical mechanism for Nash implementation�does not work in our
setting. To prove Proposition 3, we propose a variation of that mechanism
where each juror has to announce a subset of winners and an integer between
1 and jJ j. If all jurors send the same message (W; z) 2 2Nw � f1; 2; :::; jJ jg,
then W is chosen. If there is only one dissident j 2 J announcing (Wj; zj) 6=
(W; z), thenWj is chosen ifWj andW only di¤er in contestants with respect
to whom j is fair. If more than two jurors disagree on their messages, then
Wj is chosen, where j 2 J is such that j = (

P
i2J zi)(mod jJ j).6

Proposition 3 Suppose that there are at least three jurors. Suppose that
for each two contestants there is at least one juror who is fair with respect
to them and the social planner knows at least one of the jurors who is fair
with respect to each two contestants. Then the socially optimal rule is Nash
implementable.

Proof. Let �N = (M; g) be such that, for all i 2 J , Mi = 2
N
w �f1; 2; :::; jJ jg,

and for all m = ((Wi; zi))i2J 2 M , g(m) is de�ned by the following three
rules:
Rule 1. If (Wi; zi) = (W; z) for all i 2 J , then g(m) =W .
Rule 2. If there j 2 J such that (Wi; zi) = (W; z) for all i 6= j but

(Wj; zj) 6= (W; z), then

g(m) =

�
Wj; if fWj [WgnfWj \Wg � Fj
W ; otherwise

(1)

6� = �mod(jJ j) denotes that integers � and � are congruent modulo jJ j.
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Rule 3. In all other cases g(m) =Wj for j 2 J such that j = (
P

i2J zi)(mod jJ j).
Claim 1. For all (R;Wt) 2 S(F ) there existsm 2 N(�N ; R;Wt) such that

g(m) =Wt.
Let (R;Wt) 2 S(F ). Let m = ((Wi; zi))i2J 2 M be such that (Wi; zi) =

(Wt; 0) for all i 2 J . Then Rule 1 applies and g(m) =Wt. Furthermore, m 2
N(�N ; R;Wt). To see this consider any j 2 J and any m̂j = (Ŵj; ẑj) such
that g(m̂j;m�j) = Ŵj 6= Wt. Then, by Rule 2, fŴj [WtgnfŴj \Wtg � Fj.
Notice that then there is a sequence W 1, ..., W s 2 2Nw such that:
(1) W 1 = Wt,
(2) W s = Ŵj, and
(3) for each q 2 f2; ::; sg there is aq; bq 2 Fj with (3.1) aq 2 W q�1, (3.2)

bq 2 W q, (3.3) W q�1nfag = W qnfbg, and (3.4) aq 6= br for all r 6= q.
The only di¤erence between any two consecutive subsets of winners in

the sequence, W q�1 and W q, is that aq is replaced by bq; i.e., aq 2 W q�1,
bq 2 W q and W q�1nfag = W qnfbg. Moreover, since W 1 = Wt and aq 6= br
for all r 6= q, then aq 2 Wt and bq =2 Wt. Therefore, since aq; bq 2 Fj,
Wt = W 1Pj(Wt)W

2Pj(Wt)...W s�1Pj(Wt)W
s = Ŵj. Hence, juror j cannot

improve by deviating from m.
Claim 2. For all (R;Wt) 2 S(F ) and all m 2 M such that g(m) 6= Wt,

m =2 N(�N ; R;Wt).
Let (R;Wt) 2 S(F ) and m = ((Wi; zi))i2J 2 M be such that g(m) =

W 6= Wt. Then, there exist a; b 2 N such that a 2 Wt, a =2 W , b 2 W
and b =2 Wt. Let Ŵ 2 2Nw be such that Ŵnfag = Wnfbg and a 2 Ŵ . Let
j 2 J be the juror for whom the social planner knows that a; b 2 Fj. Then
ŴPj(Wt)W .
Case 1. Suppose that Rule 1 applies to m. Then Wi = W for all i 2 J .

Consider a unilateral deviation by juror j to m̂j = (Ŵ ; 0). Then Rule 2
applies and, since fŴ [ WgnfŴ \ Wg = fa; bg � Fj, g(m̂j;m�j) = Ŵ .
Since ŴPj(Wt)W , m =2 N(�N ; R;Wt).
Case 2. Suppose that Rule 2 applies to m.
Subcase 2.1. Suppose that the deviator in m is juror j. If juror j is

not announcing W in m then the rest of jurors are announcing W in m,
in which case juror j can improve by unilaterally deviating to m̂j = (Ŵ ; 0)
(as in Case 1). If juror j is announcing W in m then the rest of jurors
must be announcing some ~W 6= W such that fW [ ~WgnfW \ ~Wg � Fj.
Notice that then fŴ [ ~WgnfŴ \ ~Wg � Fj. Therefore juror j can improve
unilaterally deviating to m̂j = (Ŵ ; 0), since in this case Rule 2 applies and

15



g(m̂j;m�j) = Ŵ . Hence, m =2 N(�N ; R;Wt).
Subcase 2.2. Suppose that the deviator in m is not juror j. Consider a

unilateral deviation by juror j to m̂j = (Ŵ ; ẑj) where ẑj 6= zi for all i 6= j

and j = (ẑj +
P

i6=j zi)(mod jJ j). Then Rule 3 applies and g(m̂j;m�j) = Ŵ .
Therefore m =2 N(�N ; R;Wt).
Case 3. Suppose that Rule 3 applies to m. Then juror j can improve by

deviating as in Subcase 2.2. Therefore m =2 N(�N ; R;Wt).

It is also interesting to analyze implementation of the socially optimal
rule via extensive form mechanisms. It is not possible to explain fully this
approach here because it would take us too far. Roughly speaking, an exten-
sive form mechanism is a dynamic mechanism in which agents make choices
sequentially. Given the pro�le of sets of contestants with respect to whom
the jurors are fair F = (Fi)i2J , the socially optimal rule is implementable
in subgame perfect equilibria if and only if there exists an extensive
form mechanism such that for all state of the world (R;Wt) 2 S(F ), the only
subgame perfect equilibrium outcome is Wt.7 The two necessary conditions
stated in Propositions 1 and 2 are also su¢ cient for the implementation of
the socially optimal rule in subgame perfect equilibria if there are at least
three jurors. To see this note that, since the mechanism proposed in the proof
of Proposition 3 is a one-shot-mechanism, then, for all state of the world, a
pro�le of messages m is a Nash equilibrium if and only if it is a subgame
perfect equilibria. Therefore, this mechanism also implements the socially
optimal rule in subgame perfect equilibria.

5 Implementation in dominant strategies

Unlike what happens with Nash and subgame perfect implementation, the
necessary conditions stated in Propositions 1 and 2 are not su¢ cient for the
implementability of the socially optimal rule in dominant strategies.

Proposition 4 If the socially optimal rule is implementable in dominant
strategies then there must be at least one juror who is fair with respect to all
contestants (i.e., there must be some i 2 J such that Fi = N).

7For each extensive form mechanism and each state of the world, a subgame perfect
equilibrium induces a Nash equilibrium in every subgame. For the very positive results
achieved on implementation with extensive form mechanisms under complete information
see Moore and Repullo (1988) and Abreu and Sen (1990).
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Proof. Suppose by contradiction that the socially optimal rule is imple-
mentable in dominant strategies but, for all i 2 N , Fi 6= N . From Propo-
sitions 1 and 2 we know that for each two contestants there is at least one
juror who is fair with respect to them and the social planner knows at least
one of the jurors who is fair with respect to each two contestants. Sup-
pose w.l.o.g. that N = fa; b; cg, J = f1; 2; 3g, w = 1, and the social
planner knows that F1 = fa; bg, F2 = fa; cg, and F3 = fb; cg. Consider
the pro�le of admissible preference functions R = (Ri)i2J 2 �i2JR(Fi)
depicted in Table VI.8 Abusing notation, let us denote R�1; R

��
1 2 < the

two following preference relations for juror 1: R�1 = R1(fag) = R1(fcg)
and R��1 = R1(fbg) (i.e., R�1; R��1 2 < are such that fcgP �1 fagP �1 fbg and
fcgP ��1 fbgP ��1 fag). Similarly, let R�2 = R2(fag), R��2 = R2(fbg) = R2(fcg),
R�3 = R3(fag) = R3(fbg) and R��3 = R3(fcg) (see Table VII). Suppose that
there exists a mechanism �D = (M; g) that implements the socially optimal
rule in dominant strategies. Notice that then for each juror i 2 J there
must exist some m�

i 2 Mi which is a dominant strategy for i when his pref-
erence relation is R�i 2 < (i.e., g(m�

i ;m�i)R
�
i g(mi;m�i) for all mi 2 Mi,

and all m�i 2 M�i). Similarly, for each i 2 J there must exist m��
i 2 Mi

which is a dominant strategy for i when his preference relation is R��i 2 <
(i.e., g(m��

i ;m�i)R
��
i g(mi;m�i) for all mi 2 Mi, and all m�i 2 M�i). No-

tice also that g(m�
1;m

�
2;m

�
3) = fag (since (R; fag) 2 S(F ), (m�

1;m
�
2;m

�
3) 2

D(�D; R; fag), and �D implements the socially optimal rule in dominant
strategies). In a similar way, g(m��

1 ;m
��
2 ;m

�
3) = fbg and g(m�

1;m
��
2 ;m

��
3 ) =

fcg. Consider now the pro�le of messages (m�
1;m

��
2 ;m

�
3) 2 M .9 Notice

that (1) g(m�
1;m

��
2 ;m

�
3) 6= fag (otherwise fag = g(m�

1;m
��
2 ;m

�
3)P

��
3 g(m

�
1;m

��
2 ;

m��
3 ) = fcg, which contradicts that m��

3 is a dominant strategy for juror 3
when his preference relation is R��3 ), (2) g(m

�
1;m

��
2 ;m

�
3) 6= fbg (otherwise

fbg = g(m�
1;m

��
2 ;m

�
3)P

�
2 g(m

�
1;m

�
2;m

�
3) = fag, which contradicts that m�

2 is
a dominant strategy for juror 2 when his preference relation is R�2), and (3)
g(m�

1;m
��
2 ;m

�
3) 6= fcg (otherwise fcg = g(m�

1;m
��
2 ;m

�
3)P

��
1 g(m

��
1 ;m

��
2 ;m

�
3) =

fbg, which contradicts that m��
1 is a dominant strategy for juror 1 when

8Notice that, in terms of the concepts that we introduce in Section 4, c is the only
friend of juror 1, b is the only friend of juror 2, and a is the only friend of juror 3.

9Using the same argument than in Example 3 in the Appendix, it can be proved that
the pro�le of preference relations (R�1; R

��
2 ; R

�
3) 2 <jJj is not admissible; i.e., this pro�le of

preference relations do not correspond with any possible state of the world. The outcome
function of mechanism �D, however, must select some subset of winners for the pro�le of
messages (m�

1;m
��
2 ;m

�
3).
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his preference relation is R��1 ). Therefore, there is no W 2 2Nw such that
g(m�

1;m
��
2 ;m

�
3) = W , which contradicts the de�nition of an outcome func-

tion.10

Table VI. Pro�le R = (Ri)i2J 2 �i2JR(Fi) in proof of Proposition 4.

R1 : 2
N
w �! < R2 : 2

N
w �! < R3 : 2

N
w �! <

Wt = fag fbg fcg fag fbg fcg fag fbg fcg
fcg fcg fcg fbg fbg fbg fag fag fag

Preferences fag fbg fag fag fcg fcg fbg fbg fcg
fbg fag fbg fcg fag fag fcg fcg fbg

Table VII. Preference relations R�i ; R
��
i 2 < in proof of Proposition 4.

R�1 R��1 R�2 R��2 R�3 R��3
fcg fcg fbg fbg fag fag
fag fbg fag fcg fbg fcg
fbg fag fcg fag fcg fbg

By an argument similar to that in Proposition 2 we can prove that having
a juror who is fair with respect to all contestants is not enough to guarantee
that the socially optimal rule is implementable in dominant strategies: the
social planner must know who this juror is.

Proposition 5 If the socially optimal rule is implementable in dominant
strategies then the social planner must know at least one of the jurors who is
fair with respect to all contestants.

Proof. From Proposition 4, if the socially optimal rule is implementable in
dominant strategies then there must be at least one juror who is fair with
respect to all contestants. Suppose that the social planner knows that there
is at least one juror i such that Fi = N but he does not know who this juror

10Notice that, since the set of admissible pro�les of preference relations <(F ) have not
a Cartesian product structure, the revelation principle for dominant strategies (Gibbard,
1973) cannot be used to prove Proposition 4.
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is. Suppose w.l.o.g. that N = fa; b; cg, J = f1; 2; 3g, and w = 1. Consider
the following two situations:
(1) F = (Fi)i2J such that F1 = fa; b; cg, F2 = fb; cg, and F3 = fb; cg.
(2) F̂ = (F̂i)i2J such that F̂1 = fb; cg, F̂2 = fa; b; cg, and F̂3 = fb; cg.
Since the social planner does not know which juror is fair with respect to

all contestants, he does not know whether the pro�le of sets of contestants
with respect to whom the jurors are fair is F or F̂ . Let R 2 �i2JR(Fi)
be the pro�le of preference functions de�ned in Table VII (these preference
functions are admissible when the pro�le of sets of contestants with respect
to whom the jurors are fair is F ). Similarly, let R̂ 2 �i2JR(F̂i) be the pro�le
of preference functions de�ned in Table IX (these preference functions are
admissible when the pro�le of sets of contestants with respect to whom the
jurors are fair is F̂ ). Notice that Ri(fag) = R̂i(fbg) for all i 2 J . Since the
social planner does not know whether the pro�le of sets of contestants with
respect to whom the jurors are fair is F or F̂ , he cannot distinguish between
(R; fag) 2 S(F ) and (R̂; fbg) 2 S(F̂ ). Using the same argument than in
the proof of Proposition 2 we can conclude that there is no mechanism such
that, in equilibrium, the true subset of winners is selected in both states of
the world (R; fag) 2 S(F ) and (R̂; fbg) 2 S(F̂ ).

Table VIII. Example of R = (Ri)i2J 2 �i2JR(Fi) in proof of Proposition 5.

R1 : 2
N
w �! < R2 : 2

N
w �! < R3 : 2

N
w �! <

Wt = fag fbg fcg fag fbg fcg fag fbg fcg
fag fbg fcg fbg fbg fcg fbg fbg fcg

Preferences fbg fag fag fcg fcg fbg fcg fcg fbg
fcg fcg fbg fag fag fag fag fag fag

Table IX. Example of R̂ = (R̂i)i2J 2 �i2JR(F̂i) in proof of Proposition 5.

R̂1 : 2
N
w �! < R̂2 : 2

N
w �! < R̂3 : 2

N
w �! <

Wt = fag fbg fcg fag fbg fcg fag fbg fcg
fag fag fag fag fbg fcg fbg fbg fcg

Preferences fbg fbg fcg fbg fcg fbg fcg fcg fbg
fcg fcg fbg fcg fag fag fag fag fag
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If there is one juror i who is fair with respect to all contestants and
the social planner knows who this juror is, the socially optimal rule is im-
plementable in dominant strategies via the trivial mechanism where juror i
simply chooses a subset of winners. Therefore, the following is a corollary to
Propositions 4 and 5.

Corollary 1 The socially optimal rule is implementable in dominant strate-
gies if and only if there is at least one juror who is fair with respect to all
contestants and the social planner knows who this juror is.

6 The case where each juror is biased in favor
of one di¤erent contestant

In the previous sections we have identi�ed necessary and su¢ cient condi-
tions on the jury under which the socially optimal rule is implementable.
The necessary and su¢ cient conditions stated in Corollary 1 incorporate in-
formational requirements that are so strong that they actually prevent the
socially optimal rule from being implementable in dominant strategies. The
necessary and su¢ cient conditions for Nash and subgame perfect implemen-
tation are less demanding. Moreover, these conditions cannot be relaxed
since they are necessary for the implementability of the socially optimal rule,
whatever equilibrium concept the jurors use. The mechanism �a la Maskin
(1999) proposed in the proof of Proposition 3, however, is quite abstract.
This type of mechanisms have received much criticism for being unnatural
(see Jackson, 1992). Nevertheless, as argued by Serrano (2004), the main
purpose of these mechanisms is the characterization of what can be imple-
mented. As such, these mechanisms are designed to handle a large number of
social choice problems. More realistic mechanisms can be constructed when
one deals with a speci�c application.
This is precisely what happens with the mechanism proposed in the proof

of Proposition 3. This mechanism works whenever there are three or more
jurors, there is at least one juror who is fair with respect to each two con-
testants, and the social planner knows who these jurors are. There are
many di¤erent situations covered by these conditions. Suppose for exam-
ple that N = fa; b; c; dg, J = f1; 2; 3; 4g and the social planner knows that
F1 = fb; c; dg, F2 = fa; c; dg, F3 = fa; b; dg, and F4 = fa; b; cg. Then the
necessary and su¢ cient conditions stated in Proposition 3 are ful�lled. Many
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di¤erent situations are still possible however: (1) contestants a, b, c and d
could be friends of jurors 1, 2, 3 and 4, respectively; (2) contestants a, b, c
and d could be enemies of jurors 1, 2, 3 and 4, respectively; (3) contestants
a, b could be friends of jurors 1 and 2, respectively, while contestants c and
d could be enemies of jurors 3 and 4, respectively; etc. The mechanism
proposed in the proof of Proposition 3 works in all these situations. This
is the reason why our mechanism is so abstract and other mechanisms that
could seem more �natural�do not work in this general framework (see the
Appendix).
In some situations the social planner has more information about certain

aspects of jurors�preferences. It allows him to disregard some of the previous
cases and therefore to design more realistic mechanisms. Next, we study one
of these situations: the case where each juror has one and only one di¤erent
friend. Let us formally de�ne the concept of a juror�s friend.

De�nition 3 We say that a 2 N is the only friend of juror i if for all
Wt 2 2Nw and all W; Ŵ 2 2Nw with a 2 W and a =2 Ŵ , we have WPi(Wt)Ŵ .

Suppose that the social planner knows that each juror has only one friend
among the contestants and is fair with respect to the rest. For example, this
could be the case when the jury is made up of all contestants so that, even
though each contestant is fair with respect to the rest, he always wants to
be among the winners of the competition. In this case we have:
(i) N = J = f1; 2; :::; ng,
(ii) for all i 2 J , all Wt 2 2Nw and all W; Ŵ 2 2Nw with i 2 W and i =2 Ŵ ,

WPi(Wt)Ŵ (i.e., each contestant always prefers to be among the winners,
whatever the true subset of winners is).
(iii) Fi = Nnfig for all i 2 J (i.e., each contestant i is fair with respect

to all contestants but himself).
Next, we propose a natural mechanism that implements the socially op-

timal rule in subgame perfect equilibria in this situation when w = 1.

Extensive form mechanism 1:
Stage 1: Juror 1 announces who the winner is, m1 2 N . There are two

possibilities to consider:
1.1 If m1 6= 1, then m1 is chosen as winner. STOP.
1.2 If m1 = 1, then go to Stage 2.
Stage 2: Juror 2 announces who the winner is, m2 2 N . There are two

possibilities to consider:
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2.1 If m2 6= 2, then m2 is chosen as winner. STOP.
2.2 If m2 = 2, then go to Stage 3.
...
Stage (n-1): Juror n� 1 announces who the winner is, mn�1 2 N . There

are two possibilities to consider:
(n-1).1 If mn�1 6= n� 1, then mn�1 is chosen as winner. STOP.
(n-1).2 If mn�1 = n� 1, then go to Stage n.
Stage n: Juror n announces who the winner is, mn 2 N . Then mn is

chosen as winner. STOP.

Proposition 6 Suppose that: (1) the number of contestants and jurors is
n � 4, (2) each juror has only one (di¤erent) friend among the contestants
and is fair with respect to the rest, and (3) w = 1. Then, the socially optimal
rule can be implemented in subgame perfect equilibria via the extensive form
mechanism 1.

Proof. Suppose that N = J = f1; 2; 3; :::; ng. Suppose that for each juror
i 2 J contestant i 2 N is his only friend and Fi = Nnfig. Notice that then
(1) for all i 2 N and all Wt 6= fig we have figPi(Wt)Wt, and (2) for all
i 2 N , all j 6= i and all Wt 6= fjg we have WtPi(Wt)fjg (i.e., for each juror
i, fig and Wt are the best and second best alternatives, respectively).
Claim 1. At Stage n, juror n announces mn = n, whatever the true

winner Wt is.
The proof of this claim is trivial since, for allWt, fng is the most preferred

alternative for juror n.
Claim 2. At Stage (n-1), ifWt 6= fn�1g juror n�1 announcesmn�1 = Wt.
To see this note that there is nothing that juror n�1 can do to be chosen

as the winner. Therefore, his best option is to announce mn�1 = Wt so that
his second best alternative is selected (if Wt = fng, juror n � 1 would be
indi¤erent between announcing mn�1 = n or m̂n�1 = n�1; in the latter case
juror n would announce mn = n at Stage n and the true winner would be
�nally selected anyway).
Claim 3. At Stage (n-1), ifWt = fn�1g, juror n�1 announcesmn�1 = i

�

for some i� 2 Nnfn� 1g.
If Wt = fn� 1g the second best alternative for juror n� 1 could be any

fi�g with i� 2 Nnfn� 1g. Obviously in this case juror n� 1 will announce
mn�1 = i

� at Stage n-1 (as in the previous case, if i� = n, juror n� 1 would
be indi¤erent between announcing mn�1 = n or m̂n�1 = n� 1).
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Claim 4. At Stage (n-2), if Wt 6= fn� 1g, juror n� 2 announces mn�2 =
Wt.
If Wt = n � 2 and juror n � 2 announces mn�2 = n � 2, the mechanism

goes to Stage (n-1), juror n�1 announcesmn�1 = n�2 and n�2 is chosen as
winner (which is the best alternative for juror n� 2). If n� 1 6= Wt 6= n� 2,
there is nothing that juror n� 2 can do to be chosen as winner. Since Wt is
his second best alternative, juror n � 2 announces mn�2 = Wt and the true
winner is chosen.
Claim 5. At Stage (n-2), if Wt = fn � 1g and i� = n � 2, juror n � 2

announces mn�2 = n� 2.
If Wt = fn� 1g and juror n� 2 announces mn�2 = n� 2, the mechanism

goes to Stage (n-1), juror n � 1 announces mn�1 = i
� = n � 2 and n � 2 is

chosen as winner (which is the best alternative for juror n� 2).
Claim 6. At Stage (n-2), if Wt = fn � 1g and i� 6= n � 2, juror n � 2

announces mn�2 = Wt.
In this case there is nothing that juror n�2 can do to be chosen as winner

(if he announces mn�2 = n � 2, the mechanism goes to Stage (n-1), juror
n� 1 announces mn�1 = i

� 6= n� 2 and i� is chosen as winner). Since Wt is
his second best alternative, juror n � 2 announces mn�2 = Wt and the true
winner is chosen.
Claim 7. At Stage (n-3), juror n� 3 announces mn�3 = Wt.
Suppose �rst that Wt 6= fn � 1g. By Claim 4, if the mechanism goes to

Stage (n-2) juror n � 2 will announce mn�2 = Wt and the true winner will
be chosen (not necessarily at Stage (n-2) in case that Wt = fn� 2g). Since
there is nothing that juror n � 3 can do in order to be chosen as winner at
Stage (n-3), his best option is to announce mn�3 = Wt (if Wt = fn � 3g,
the mechanism will go to Stage (n-2) and n� 3 will be selected as winner; if
Wt 6= fn� 3g, the true winner will be chosen at stage (n-3)).
Suppose now that Wt = fn � 1g and i� = n � 2. By Claim 5, if the

mechanism goes to Stage (n-2) juror n� 2 will announce mn�2 = n� 2 and
the mechanism will go to Stage (n-1). Then, by Claim 3, juror n � 1 will
announce mn�1 = n� 2 and n� 2 will be chosen as �nal winner. Since juror
n � 3 strictly prefers Wt = fn � 1g rather than fn � 2g, he will announce
mn�3 = n� 1.
Finally, suppose that Wt = fn � 1g and i� 6= n � 2. By Claim 6, if the

mechanism goes to Stage (n-2) juror n� 2 will announce mn�2 = Wt. Then,
by the same argument than in the case where Wt 6= fn� 1g, the best option
for juror n � 3 is to announce mn�3 = Wt (juror n � 3 would be indi¤erent
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between announcing mn�3 = Wt or m̂n�3 = n � 3; in the latter case the
mechanism would go to the next stage and the true winner will be �nally
selected anyway).
Claim 8. If there are more than four jurors (i.e., contestants), at any

Stage (n-k) with k � 4 juror n� k announces mn�k = Wt.
To see this notice that juror n� k cannot be selected as winner at Stage

(n-k). By the previous claims, if the mechanism goes to Stage (n-k-1), then
the true winner will be �nally selected. Since fn � kg and Wt are the best
and second best alternatives for juror n � k, respectively, his best option is
to announce mn�k = Wt.
From Claims 1-8, for all Wt 2 2Nw , there exist a subgame perfect equilib-

rium of the extensive formmechanism 1 such that juror 1 announcesm1 = Wt

and, in case that Wt = f1g, juror 2 announces m2 = fWtg. Obviously, this
subgame perfect equilibrium always results in Wt, whatever it is. Moreover,
although in some situations there can exist more than one subgame perfect
equilibrium, it is easy to see that all of them result in Wt.11

The next example makes it clear why the extensive form mechanism 1
needs at least four jurors to work.

Example 2 Let N = J = f1; 2; 3g. Suppose that w = 1. Suppose that
for each juror i 2 J contestant i 2 N is his only friend and F1 = f2; 3g,
F2 = f1; 3g and F3 = f1; 2g. Let R�2 : 2Nw �! < be a preference function of
juror 2 such that f2gP �2 (Wt)f1gP �2 (Wt)f3g when Wt = f2g. Notice that this
preference function is admissible. It is easy to see that, at any state (R;Wt)
such that R2 = R�2 and Wt = f2g, there is a subgame perfect equilibrium of
the extensive form mechanism 1 where juror 1 announces m1 = 1 and juror
2 announces m2 = 1. Obviously, this equilibrium does not yield the true
winner.
11For example, if N = J = f1; 2; 3; 4g and Wt = f2g, there is another subgame perfect

equilibrium where juror 1 announces m1 = 1, juror 2 announces m2 = 2 and juror 3
announces m3 = 2. If we assume that the jurors have intrinsic preferences for honesty in
the sense that they dislike the idea of lying when it does not in�uence their welfare but
instead goes against the intention of the social planner, then these type of equilibria would
not exist (see Matsushima, 2008).

24



7 Conclusion

We have analyzed the problem of choosing the w best contestants who will
win a competition within a group of n > w competitors when the jurors may
be partial. We have studied restrictions on the con�guration of the jury so
that it is possible to induce the jurors to always choose the best contestants,
whoever they are (i.e., the socially optimal rule is implementable). If the
equilibrium concept used by the jurors is dominant strategies, the necessary
and su¢ cient conditions incorporate informational requirements that are so
strong that they actually prevent the implementability of the socially opti-
mal rule. If we relax the equilibrium concept to Nash or subgame perfect
equilibria the necessary and su¢ cient conditions are less demanding. As a
matter of fact, the latter conditions can be interpreted as the minimum de-
gree of impartiality that we must require on the jury in order to guarantee
that their decisions will correspond to socially optimal goals: these condi-
tions cannot be relaxed since they are necessary for the implementability of
the socially optimal rule, whatever equilibrium concept the jurors use. The
mechanism that we have proposed to prove our results in Nash and subgame
perfect equilibria is necessarily quite abstract, as it is able to handle a large
number of situations: the main purpose of this mechanism is the charac-
terization of the necessary and su¢ cient conditions for the implementability
of the socially optimal rule. More realistic mechanisms can be constructed
when one deals with a speci�c application. We have studied one of these ap-
plications: the case where each juror has one and only one (di¤erent) friend
among the contestants. We have proposed a simple and natural mechanism
that implements in subgame perfect equilibria the socially optimal rule in
this situation.

Appendix

The set of admissible pro�les of preference relations may not have
a Cartesian product structure

The following example shows that the set <(F ) may not have a Cartesian
product structure.

Example 3 Let N = fa; b; cg and w = 1. Then 2Nw = ffag; fbg; fcgg.
Let J = f1; 2; 3g and suppose that F = (Fi)i2J is such that F1 = fa; bg,
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F2 = fa; cg, and F3 = fb; cg. Consider the pro�le of preference functions
(R1; R2; R3) 2 RjJ j de�ned in Table X. It is easy to check that (R1; R2; R3) 2
�i2JR(Fi). Slightly abusing notation, let R̂ = (R̂1; R̂2; R̂3); ~R = ( ~R1; ~R2; ~R3);
�R = ( �R1; �R2; �R3) 2 <jJ j be the pro�les of preference relations de�ned in Table
XI. The three pro�les of preference relations are admissible; i.e., R̂; ~R; �R 2
<(F ). To see this note that the pro�le of preference functions de�ned in Table
II is such that: (1) If Wt = fag, (R1(Wt); R2(Wt); R3(Wt)) = (R̂1; R̂2; R̂3),
(2) if Wt = fcg, (R1(Wt); R2(Wt); R3(Wt)) = ( ~R1; ~R2; ~R3), and (3) if Wt =
fbg, (R1(Wt); R2(Wt); R3(Wt)) = ( �R1; �R2; �R3). The pro�le of preference re-
lations (R̂1; ~R2; �R3), however, is not admissible. Suppose on the contrary that
there is (R�1; R

�
2; R

�
3) 2 �i2JR(Fi) and W �

t 2 2Nw such that (R�1(W �
t ); R

�
2(W

�
t );

R�3(W
�
t )) = (R̂1;

~R2; �R3). Then:
(i) Since fagP̂1fbg and a; b 2 F1, then W �

t 6= fbg.
(ii) Since fcg ~P2fag and a; c 2 F2, then W �

t 6= fag.
(iii) Since fbg �P3fcg and b; c 2 F3, then W �

t 6= fcg.
Clearly, points 1-3 above are not compatible and therefore (R̂1; ~R2; �R3) =2

<(F ).

Table X. Pro�le (R1; R2; R3) 2 �i2JR(Fi) in Example 3.

R1 : 2
N
w �! < R2 : 2

N
w �! < R3 : 2

N
w �! <

Wt = fag fbg fcg fag fbg fcg fag fbg fcg
fag fbg fbg fag fcg fcg fbg fbg fcg

Preferences fbg fag fag fcg fag fag fcg fcg fbg
fcg fcg fcg fbg fbg fbg fag fag fag

Table XI. Pro�les R̂; ~R; �R 2 <jJ j in Example 3.

R̂ ~R �R

R̂1 R̂2 R̂3 ~R1 ~R2 ~R3 �R1 �R2 �R3
fag fag fbg fbg fcg fcg fbg fcg fbg
fbg fcg fcg fag fag fbg fag fag fcg
fcg fbg fag fcg fbg fag fcg fbg fag
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The impossibility of implementing the socially optimal rule via
some �natural�mechanisms

It is not easy to de�ne what a �natural�mechanism means. In our frame-
work, however, the following can be seen as reasonable properties to be sat-
is�ed by a �natural�mechanism:
(1) Each juror only has to announce a subset of winners.
(2) Truth-telling is an equilibrium.
The justi�cation for the �rst requirement is clear: large message spaces

make it di¢ cult for the jurors to understand the rules of the mechanism;
since we have to choose a subset of winners, let�s ask each of the jurors for
this information directly. The second is a unanimity requirement which has
twofold implications: (2.1) if all jurors agree on the announced W , then W
is implemented and, (2.2) if there is only one dissident his announcement is
implemented only if by doing so, if the rest of jurors were telling the truth
(and given what we know about him), he would end up worse o¤.
Unfortunately, any mechanism satisfying these requirements fail to Nash

implement the socially optimal rule, even though the necessary and su¢ cient
conditions for Nash implementation stated in Propositions 1, 2 and 3 are
ful�lled.

Example 4 Let N = fa; b; cg and w = 1. Then 2Nw = ffag; fbg; fcgg. Let
J = f1; 2; 3g and suppose that the social planner knows that F = (Fi)i2J
is such that F1 = fa; bg, F2 = fa; cg, and F3 = fb; cg. Then, the necessary
and su¢ cient conditions for the Nash implementability of the socially optimal
rule are ful�lled. Let � = (M; g) be a mechanism such that:
(1) For all i 2 J , Mi = ffag; fbg; fcgg.
(2) For all m 2M such that m1 = m2 = m3, then g(m) = m1.
(3) For all m 2M such that mi = mj 6= mk for some i; j; k 2 J , then:12

g(m) =

�
mk; if mi;mk 2 Fk
mi; otherwise

Note that we have not specify what happens when there are more than
two jurors who disagree on their announcements. Let m� 2 M be such that
12The third condition says that, if all jurors apart from k announce the same winner,

then k is given the opportunity of choosing a di¤erent winner only if he is fair with respect
to both winners (the one announced by him and the one announced by the rest). This is
the only case in which the social planner can be sure that the dissident k is not deviating
from a pro�le of truth-telling announcements in his own interest.
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m�
1 = fag, m�

2 = fbg, and m�
3 = fcg. Next we show that whatever the winner

g(m�) is, mechanism � fails to Nash implement the socially optimal rule.
Claim 1. If g(m�) = fag, then � does not Nash implements the socially

optimal rule.
Suppose that g(m�) = fag. Let R = (R1; R2; R3) 2 �i2JR(Fi) be the

pro�le of admissible preference functions de�ned in Table XII. The pro�le
of messages m� is a Nash equilibrium of � when the state of the world is
(R; fbg) 2 S(F ). To see this note that (i) any unilaterally deviation of juror
1 from m� results in fcg, which is less preferred than fag by him at state
(R; fbg) and, (ii) since fag is the most preferred alternative of jurors 2 and
3 at state (R; fbg), none of them has incentives to unilaterally deviate from
m�. Since m� 2 N(�; R; fbg) but g(m�) 6= fbg, � does not Nash implement
the socially optimal rule.
Claim 2. If g(m�) = fbg, then � does not Nash implements the socially

optimal rule.
Suppose that g(m�) = fbg. Let R̂ = (R̂1; R̂2; R̂3) 2 �i2JR(Fi) be the

pro�le of admissible preference functions de�ned in Table XIII. The pro�le
of messages m� is a Nash equilibrium of � when the state of the world is
(R̂; fag) 2 S(F ). To see this note that (i) any unilaterally deviation of juror
1 from m� results in fcg, which is less preferred than fbg by him at state
(R̂; fbg) and, (ii) since fbg is the most preferred alternative of jurors 2 and
3 at state (R̂; fbg), none of them has incentives to unilaterally deviate from
m�. Since m� 2 N(�; R̂; fag) but g(m�) 6= fag, � does not Nash implement
the socially optimal rule.
Claim 3. If g(m�) = fcg, then � does not Nash implements the socially

optimal rule.
Suppose that g(m�) = fcg. Let ~R = ( ~R1; ~R2; ~R3) 2 �i2JR(Fi) be the

pro�le of admissible preference functions de�ned in Table XIV. The pro�le
of messages m� is a Nash equilibrium of � when the state of the world is
( ~R; fbg) 2 S(F ). To see this note that (i) since fcg is the most preferred
alternative of jurors 1 and 2 at state ( ~R; fbg), none of them has incentives
to unilaterally deviate from m� and, (ii) any unilaterally deviation of juror
3 from m� results in fag, which is less preferred than fcg by him at state
( ~R; fbg). Since m� 2 N(�; ~R; fbg) but g(m�) 6= fbg, � does not Nash imple-
ment the socially optimal rule.
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Table XII. Pro�le (R1; R2; R3) 2 �i2JR(Fi) in Claim 1 of Example 4.

R1 : 2
N
w �! < R2 : 2

N
w �! < R3 : 2

N
w �! <

Wt = fag fbg fcg fag fbg fcg fag fbg fcg
fag fbg fbg fag fag fcg fag fag fag

Preferences fbg fag fag fcg fcg fag fbg fbg fcg
fcg fcg fcg fbg fbg fbg fcg fcg fbg

Table XIII. Pro�le (R̂1; R̂2; R̂3) 2 �i2JR(Fi) in Claim 2 of Example 4.

R̂1 : 2
N
w �! < R̂2 : 2

N
w �! < R̂3 : 2

N
w �! <

Wt = fag fbg fcg fag fbg fcg fag fbg fcg
fag fbg fbg fbg fbg fbg fbg fbg fcg

Preferences fbg fag fag fag fag fcg fcg fcg fbg
fcg fcg fcg fcg fcg fag fag fag fag

Table XIV. Pro�le ( ~R1; ~R2; ~R3) 2 �i2JR(Fi) in Claim 3 of Example 4.

~R1 : 2
N
w �! < ~R2 : 2

N
w �! < ~R3 : 2

N
w �! <

Wt = fag fbg fcg fag fbg fcg fag fbg fcg
fcg fcg fcg fag fcg fcg fbg fbg fcg

Preferences fag fbg fbg fcg fag fag fcg fcg fbg
fbg fag fag fbg fbg fbg fag fag fag

One can construct similar examples to show that some �natural�extensive
form mechanisms fail to implement the socially optimal rule in subgame
perfect equilibria in the general framework.
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