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A group of n experts has to pick one winner from a group of candidates. Each expert has a judgment
about who is the best candidate. A social choice rule (SCR) is a function that aggregates experts’
judgments to determine the deserving winner. Experts may be biased and not want to reveal their
judgments. We state a necessary and sufficient condition for implementing an SCR in dominant
strategies. We show that no g-supermajoritarian SCR with ¢ < n — 1 or g-submajoritarian SCR with

JEL classification: q > 2 satisfies this condition.
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1. Introduction

We study the evaluation problem that arises when a group of
n experts has to pick one winner from a group of m candidates.
Different experts may have different judgments about who is
the best candidate. A social choice rule (SCR) is a function that
identifies the deserving winner based on the experts’ judgments.
However, an expert may be biased, and then he may want to
misreport his judgment if, by doing so, some candidate he likes
best is selected. To solve this problem, we have to design a
mechanism that implements the SCR. Examples of this problem
are the selection of the city that will host the Olympic games or
the papal conclave to elect the pope.

In this paper, we focus on dominant strategy implementation.
First, we show that an SCR is implementable in dominant strate-
gies if and only if the group of experts satisfies an impartiality
requirement that we call impartiality of decisive experts (IDE).
Following to Amorés (2021, 2020a,b), an expert is said to be
impartial with respect to two candidates if, whenever he believes
that one of them is the best, he prefers that candidate to the other.
IDE requires that if the deserving winner changes when a single
expert changes his judgment from candidate x to candidate y, the
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expert must be impartial with respect to these candidates, and his
judgment must coincide with the deserving winner.

An SCR is g-supermajoritarian (q > |5 | + 1) if, whenever a
candidate is judged as best by at least g experts, that candidate
is the deserving winner. An SCR is q -submajoritarian (g < |_§J)
if, whenever there is at least one candidate judged as best by at
least g experts, the deserving winner is one of these candidates.
Amoros (2021, 2020b) showed that, for a g-supermajoritarian or
a g-submajoritarian SCR to be implementable in an ordinal equi-
librium concept, there must be a minimum number of impartial
experts for each pair of candidates.! According to these necessary
conditions, the most favorable situation is that all experts are
impartial with respect to all pairs of candidates. We show that,
even in this case, no g-supermajoritarian SCR withq <n—1 or
g-submajoritarian SCR with q > 2 is implementable in dominant
strategies since none of these SCRs satisfy IDE.

Mackenzie (2020) studied how the pope is elected in the
Roman Catholic Church. This problem is a particular case of
our model where the cardinals are both the experts and the
candidates. Holzman and Moulin (2013) characterized impartial
nomination rules when the experts are the candidates them-
selves and all they care about is whether they win or not. In

Ta game-theoretic equilibrium concept is ordinal if it only depends on the
ordinal preferences. For example, dominant strategy and Nash equilibria are
ordinal equilibrium concepts, but Bayesian equilibrium is not. Amords (2021)
generalized a previous result by Amoros (2020a) for majoritarian SCRs.
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this case, each expert is indifferent among everyone else, and
then his preferences do not depend on his judgment, which in
turn implies that the nomination rule cannot be implemented.
Mackenzie (2015) analyzed a stochastic version of the Holzman
and Moulin (2013) model. Tamura (2016) established a charac-
terization result in the context of impartial nomination rules that
satisfy anonymity, symmetry, and monotonicity.

2. The setting

A group E of n > 2 experts has to choose one winner from a
set C of m > 2 candidates. Each expert i has an (honest) judgment
about who is the best candidate, J; € C. A social choice rule (SCR)
is a function f : C" — C that aggregates the experts’ judgments
to determine which candidate is socially considered the deserving
winner.

For eachJ € C" and x € C, let Ef = {i € E | J; = x}. For each
JeChandgeN,let (' ={xeC: (E"| > q).

Definition. Let g € N be such that | 2| +1<g <n. AnSCRf is
g -supermajoritarian if, whenever J € C" is such that ]E"] > q for
some x € C, then f(J) = x.2

Definition. Let ¢ € N be such that 1 < g < |%]. An SCR f
is g-submajoritarian if, for every ] € C" with C]q # {§, we have

fpeg.

Experts preferences over candidates may depend on their
judgments. Let ) denote the class of all complete, reflexive, and
transitive preference relations over C. A preference function for
expert i is @ mapping R; : C — 9 that associates with each
possible judgment J; a preference relation R;(J;) (the strict part is
denoted P;(J;)).

Let [C]? denote the collection of pairs of candidates. An expert
is impartial with respect to a pair of candidates if, whenever he
believes that one of the two candidates is the best, he prefers that
candidate to the other.

Each expert i is characterized by a set of pairs of candidates
with respect to whom the planner knows that i is impartial, I; C
[C]?. A preference function R; : C —> %t is admissible for i at I;
if, for every J;,x,y € C such that J; = x and xy € [;, we have x
P;(J;) y. Let R(I;) be the class of all preference functions that are
admissible for i at I;.

A jury configuration is a profile I = (;)icg. A profile R = (Ry);ck
is admissible at I if R; € R(I;) for every i € E. Let R(I) denote the
set of admissible preference functions at I.

Given a jury configuration I, a state is a profile (J,R) € C" x
R(I). A mechanism is a pair I’ = (M, g), where M = X;cgM;, M;
is a message space for expert i, and g : M — C is an outcome
function. Given a mechanism I = (M, g), m € M is a dominant
strategy equilibrium of I' at state (J, R) if, for every i € E, m; € M;,
and m_; € M_;, g(m;, m_;) Ri(J;) g(m;, m_;). Let D(I",J,R) C M
denote the set of dominant strategy equilibria of I" at (J, R). The
corresponding candidates selected by the mechanism are denoted
&(D(I", ], R)).

Given a jury configuration I, a mechanism I" = (M, g) imple-
ments an SCR f in dominant strategies if, for each state (J,R) €

C" x R(I), g(D(I". ], R)) = f)).

2 For each real number « € R, le]=max{f €Z| B <a}.
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3. The results

Firstly, we identify a necessary and sufficient condition for an
SCR f to be implementable in dominant strategies: If the deserv-
ing winner changes when a single expert changes his judgment
from J; to J;, the expert must be impartial with respect to the pair
JiJi and his judgment must coincide with the deserving winner.

Definition. Given a jury configuration I, an SCR f satisfies im-
partiality of decisive experts (IDE) if, for every i € E, ],,1, € C, and
J_i € C" 1 such that f(J;,J_i) # f(i.J_i), we have Jj; € I; and

fUi, J-) =1

Theorem 1. Given a jury configuration I, an SCR fis implementable
in dominant strategies if and only if it satisfies IDE.

Proof. First, we prove the necessity part. Given a jury configu-
ration I, let f be an SCR implementable in dominant strategies.
Suppose by contradiction that f does not satisfies IDE. Then, for
some i € E, ],,], e C,and J_; € C" ! such that f(J;,]_;) #
fQ:J—:), we have either (i) f(Ji,J-i) # Ji or (ii) fUi,J-i) = i and
Jii ¢ Ii. Then, there exists R; € R(I;) such that either fUi =)
PiJi) fUi,J=i) or fUi,J-i) Pii) fUi.J-i). To see this, note that,
if f(Ji,J-i) # Ji, by definition of admissible preference function,
there exists R; € R(I;) such that f(Ji, J-i) Pi(Ji) f(i,J-;). The same
happens if f(]l’ - =i .]Lll ¢ I, and f(.]zv -i) = Jz Finally, if
fUi,J-) = ]l,jJ, ¢ I;, and f(]l, 7&]1, by definition of admissible
preference function, there ex1sts Ri € R(I;) such that f(Ji,]_;)
P(Ji) fUi,J-i). Let I' = (M, g) be a mechanism implementing
fin clommant strategies. Let R e R(I; )and R € R(I). Let
J=UJ- ),] = (]l, _i), R = (Ri, R_;), and R= (RI,R, ). Because
I’ implements f in dominant strategies, there exists m*(R(J)) =

(mi(Ri(Ji)), mZ(R—i(J-:))) € D(I',],R) such that g(m*(R(J))) =
f(]) Similarly, there exists m *(R()) = (m ER J) m* (R-i(J-))) €
D(I".], R) such that g(m*(R())) = f(]). [foiJ—i)PiUi)fUiJ—i).We

have g(m(Ri(1)). m*,(R-U_-0))) PU) g(mi(Ri). m* (R_iJ-))).
which contradicts that m;(R;(J;)) isAa dqminant strategy for ex-
pert i at state (J, R). If f(Ji,Ji) Pi(i) fUi.J-i), then g(mi(Ri(Ji)),
m*(R-iU-1)) Pi) gmE(R(), m*(R_i(J1))) which contradicts
that m;(R;(J;)) is a dominant strategy for expert i at state (J, R).
Now we prove the sufficient part. Given a jury configuration
I, let f be an SCR that satisfies IDE. Then, for every i € E,
.’n.lz € C,and J; € C™! Wlth fUu.] i) # fUu] i), we have
jJ, € I, f(Ui,J-i) = Ji, and f(],, i) = ], and hence, by definition
of admissible preference function, we have f(J;, J_i) Pi(J;) fUi, J—i)
for every R; € R(I;). Then, the direct mechanism implements f in
dominant strategies. To see this, note that, for every state (J, R)
and expert i, either (1) f(Ji, _,) #* f(],, ;) for some ], € C and
]_i e ™1, and then J; is the only weakly dominant strategy for
expert i, or (2) f(J;, _,) f(],,j_,) for every], eC and]_ eC 1,
and then every j, € C is a weakly dominant strategy for expert
i. Therefore, for every state (J, R), there is a dominant strategy
equilibrium J* € " such that, for each i € E, either (i) J* = J;,

or (i) J# # Ji and f(i,J) = fU;.J-i) for every J; € C*\.
Suppose J* # J. By (ii), f(/l,]z,..., ) = fUnl5. -, J5) =
fUi oo 1) = = fl. o, ... ,]n). Hence, every dominant
strategy equilibrium of the direct mechanism at state (J, R) results

inf(J. =

Secondly, we show that, if m > 3 and n > 3, no
g-supermajoritarian SCR with q # n or g-submajoritarian SCR
with g # 1 is implementable in dominant strategies, since none
of these SCRs satisfy IDE, regardless of the jury configuration.
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Theorem 2. Suppose m > 3 and n > 3. If an SCR f is
g-supermajoritarian for some q < n — 1 or g-submajoritarian
for some q > 2, it is not implementable in dominant strategies,
regardless of the jury configuration.

Proof. Given any jury configuration I, let f be an SCR imple-
mentable in dominant strategies. By Theorem 1, f satisfies IDE.
First, suppose by contradiction that f is (n— 1)-supermajoritarian.

Claim 1. Let ] € C", x,y,z € C, and i, j € E be such that J; = x,
Ji=y, and Jy =z for every k € E\{i, j}. Then f(J) = z.

Suppose first that f(J) = x. Letjj = z. Because f is (n — 1)
-supermajoritarian, f(fj,j_j) = z. Then, f(J;,]-) # f(fj,j_j) and
fU;.J=j) = x # J;, which contradicts IDE. Suppose now that
fU) ¢ {x z}. Letji = z. Because is f is (n — 1)-supermajoritarian,
fUi,J-i) = z. Then, f(Ji, J-i) # fUi,J-i) and f(Ji, J-i) # x = J;,
which contradicts IDE.

Claim 2. n > 4.

Suppose n = 3. Let J] € C" be such that, for some x,y,z € C,
Ji =%, J, =y, and J3 = z. By Claim 1, f(J) = z. Using the same
argument, f(J) = x and f(J) = y, a contradiction.

Claim 3. Llet] e C", x,y € C,and i,j € E be such that J;
and J, =y for every k € E\{i, j}. Then f(J) = N

Suppose fU) #y. Given any z € C\{x,y}, let Ji = z. By Claim
1, f(]h] i) = y. Then, f(Ji,J—) #f(]za] )andf(]u] )=y #IJ
which contradicts IDE.

Claim 4. n > 5.

Suppose n = 4. Let ] € C" be such that, for some x,y € C, we
have J; =, = x and J3 = J; = y. By Claim 3, f(J) = y. Using the
same argument, f(J) = x, a contradiction.

Claim 5. Let] € C",x,y,z € C,and i, j, k € E be such that J; = x,

:.]j:X

Ji=Jk=y and ]y =z for every l € E\{l j, k}. Then f(J) = z.
Suppose first that f(J) = y. Let], = z. By Claim 3, f(],, J_i) =z
Then, f(Ji,J-i) # f(Ui, J-i) and f(Ji, J-i) = y # Ji which contradicts

ID}S Suppose now that f(J) ¢ {y, }. Let J; = z. By Claim 1,
fGr.J=) = z. Then, f(.J) # f(.J=) and f(j.0-) # ¥ = Jj
which contradicts IDE.

Claim 6. n > 6.

Suppose n = 5. Let ] € C" be such that, for some x,y,z € C,
we have J; = x,J, =J3 =y,and J; = Js = z. By Claim 5, f(J) = z.
Using the same argument, f(J) =y, a contradiction.
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Claim 7. Let ] € C", x,y € C, and i,j,k € E be such that

Ji=Jj=Jx=x and ], =y for every | € E\{i, ], k}. Then f(J) =

Suppose f(J) # y. Given any z € C\{x, y}, let]l = z. By C1a1m
5, fUi.J—i) = y. Then, f(i.J—i) # f(i.J=) and f(i.J—) = y # Ji
which contradicts IDE.

Claim 8. n > 7.

Suppose n = 6. Let ] € C" be such that, for some x,y € C, we
have Jy =, =Js =xand Js = Js = J¢ = y. By Claim 7, f(J) =
Using the same argument, f(J) = x, a contradiction.

This argument can be used recursively to show that n > 8,
n > 9, etc. Therefore, there is no n such that f is (n — 1)-
supermajoritarian. Finally, notice that (1) for every q < n — 1,
g-supermajoritarianism implies (q+ 1)-supermajoritarianism and
(2) for every q < L%J g-submajoritarianism implies (n — q + 1)
-supermajoritarianism. H

4. Concluding comments

We have studied the problem of implementing a social choice
rule that aggregates experts’ judgments to determine the deserv-
ing winner of a competition. We have stated a necessary and
sufficient condition on the impartiality of the experts for the case
of dominant strategy implementation. We have shown that no
g-supermajoritarian rule with ¢ # n or g-submajoritarian rule
with q # 1 satisfies this condition. The question of whether any
SCR like that is implementable in equilibrium concepts other than
dominant strategies is still open.
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