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a b s t r a c t

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 q-supermajoritarian SCR with q ≤ n − 1 or q-submajoritarian SCR with
q ≥ 2 satisfies this condition.
© 2022 TheAuthor. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

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

In this paper, we focus on dominant strategy implementation.
irst, we show that an SCR is implementable in dominant strate-
ies if and only if the group of experts satisfies an impartiality
equirement that we call impartiality of decisive experts (IDE).
Following to Amorós (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 q-supermajoritarian (q ≥
⌊ n

2

⌋
+ 1) if, whenever a

candidate is judged as best by at least q experts, that candidate
is the deserving winner. An SCR is q -submajoritarian (q ≤

⌊ n
2

⌋
)

if, whenever there is at least one candidate judged as best by at
least q experts, the deserving winner is one of these candidates.
Amorós (2021, 2020b) showed that, for a q-supermajoritarian or
a q-submajoritarian SCR to be implementable in an ordinal equi-
ibrium concept, there must be a minimum number of impartial
xperts for each pair of candidates.1 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 q-supermajoritarian SCR with q ≤ n − 1 or
q-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

1 A game-theoretic equilibrium concept is ordinal if it only depends on the
rdinal preferences. For example, dominant strategy and Nash equilibria are
rdinal equilibrium concepts, but Bayesian equilibrium is not. Amorós (2021)
eneralized a previous result by Amorós (2020a) for majoritarian SCRs.
le under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
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his case, each expert is indifferent among everyone else, and
hen his preferences do not depend on his judgment, which in
urn implies that the nomination rule cannot be implemented.
ackenzie (2015) analyzed a stochastic version of the Holzman
nd Moulin (2013) model. Tamura (2016) established a charac-
erization result in the context of impartial nomination rules that
atisfy anonymity, symmetry, and monotonicity.

. The setting

A group E of n ≥ 2 experts has to choose one winner from a
et C of m ≥ 2 candidates. Each expert i has an (honest) judgment
bout who is the best candidate, Ji ∈ C . A social choice rule (SCR)

is a function f : Cn
→ C that aggregates the experts’ judgments

to determine which candidate is socially considered the deserving
winner.

For each J ∈ Cn and x ∈ C , let Ex
J = {i ∈ E | Ji = x}. For each

J ∈ Cn and q ∈ N, let Cq
J = {x ∈ C :

⏐⏐Ex
J

⏐⏐ ≥ q}.

Definition. Let q ∈ N be such that
⌊ n

2

⌋
+ 1 ≤ q ≤ n. An SCR f is

q -supermajoritarian if, whenever J ∈ Cn is such that
⏐⏐Ex

J

⏐⏐ ≥ q for
ome x ∈ C , then f (J) = x.2

efinition. Let q ∈ N be such that 1 ≤ q ≤
⌊ n

2

⌋
. An SCR f

is q-submajoritarian if, for every J ∈ Cn with Cq
J ̸= ∅, we have

f (J) ∈ Cq
J .

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

Let [C]2 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, Ii ⊂

C]2. A preference function Ri : C −→ ℜ is admissible for i at Ii
if, for every Ji, x, y ∈ C such that Ji = x and xy ∈ Ii, we have x
Pi(Ji) y. Let R(Ii) be the class of all preference functions that are
admissible for i at Ii.

A jury configuration is a profile I = (Ii)i∈E . A profile R ≡ (Ri)i∈E
is admissible at I if Ri ∈ R(Ii) 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) ∈ Cn
×

R(I). A mechanism is a pair Γ = (M, g), where M ≡ ×i∈EMi, Mi
is a message space for expert i, and g : M → C is an outcome
function. Given a mechanism Γ = (M, g), m ∈ M is a dominant
strategy equilibrium of Γ at state (J, R) if, for every i ∈ E, m̂i ∈ Mi,
and m̂−i ∈ M−i, g(mi, m̂−i) Ri(Ji) g(m̂i, m̂−i). Let D(Γ , J, R) ⊂ M
denote the set of dominant strategy equilibria of Γ at (J, R). The
corresponding candidates selected by the mechanism are denoted
g(D(Γ , J, R)).

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

Cn
× R(I), g(D(Γ , J, R)) = f (J).

2 For each real number α ∈ R, ⌊α⌋ = max{β ∈ Z | β ≤ α}.
2

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 Ji to Ĵi, the expert must be impartial with respect to the pair
Ji Ĵi 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, Ji, Ĵi ∈ C , and
−i ∈ Cn−1 such that f (Ji, J−i) ̸= f (Ĵi, J−i), we have Ji Ĵi ∈ Ii and
(Ji, J−i) = Ji.

heorem 1. Given a jury configuration I, an SCR f is implementable
n dominant strategies if and only if it satisfies IDE.

roof. First, we prove the necessity part. Given a jury configu-
ation I , let f be an SCR implementable in dominant strategies.
uppose by contradiction that f does not satisfies IDE. Then, for
ome i ∈ E, Ji, Ĵi ∈ C , and J−i ∈ Cn−1 such that f (Ji, J−i) ̸=

(Ĵi, J−i), we have either (i) f (Ji, J−i) ̸= Ji or (ii) f (Ji, J−i) = Ji and
i Ĵi /∈ Ii. Then, there exists Ri ∈ R(Ii) such that either f (Ĵi, J−i)
i(Ji) f (Ji, J−i) or f (Ji, J−i) Pi(Ĵi) f (Ĵi, J−i). To see this, note that,
f f (Ji, J−i) ̸= Ji, by definition of admissible preference function,
there exists Ri ∈ R(Ii) such that f (Ĵi, J−i) Pi(Ji) f (Ji, J−i). The same
happens if f (Ji, J−i) = Ji, Ji Ĵi /∈ Ii, and f (Ĵi, J−i) = Ĵi. Finally, if
f (Ji, J−i) = Ji, Ji Ĵi /∈ Ii, and f (Ĵi, J−i) ̸= Ĵi, by definition of admissible
preference function, there exists Ri ∈ R(Ii) such that f (Ji, J−i)
Pi(Ĵi) f (Ĵi, J−i). Let Γ = (M, g) be a mechanism implementing
f in dominant strategies. Let R̂i ∈ R(Ii) and R−i ∈ R(I−i). Let
J = (Ji, J−i), Ĵ = (Ĵi, J−i), R = (Ri, R−i), and R̂ = (R̂i, R−i). Because
Γ implements f in dominant strategies, there exists m∗(R(J)) =

(m∗

i (Ri(Ji)),m∗

−i(R−i(J−i))) ∈ D(Γ , J, R) such that g(m∗(R(J))) =

f (J). Similarly, there exists m∗(R̂(Ĵ)) = (m∗

i (R̂i(Ĵi)), m∗

−i(R−i(J−i))) ∈

D(Γ , Ĵ, R̂) such that g(m∗(R̂(Ĵ))) = f (Ĵ). If f (Ĵi, J−i) Pi(Ji) f (Ji, J−i), we
have g(m∗

i (R̂i(Ĵi)),m∗

−i(R−i(J−i))) Pi(Ji) g(m∗

i (Ri(Ji)), m∗

−i(R−i(J−i))),
which contradicts that m∗

i (Ri(Ji)) is a dominant strategy for ex-
pert i at state (J, R). If f (Ji, J−i) Pi(Ĵi) f (Ĵi, J−i), then g(m∗

i (Ri(Ji)),
m∗

−i(R−i(J−i))) Pi(Ĵi) g(m∗

i (R̂i(Ĵi)),m∗

−i(R−i(J−i))) which contradicts
that m∗

i (R̂i(Ĵi)) is a dominant strategy for expert i at state (Ĵ, R̂).
Now we prove the sufficient part. Given a jury configuration

I , let f be an SCR that satisfies IDE. Then, for every i ∈ E,
Ji, Ĵi ∈ C , and J−i ∈ Cn−1 with f (Ji, J−i) ̸= f (Ĵi, J−i), we have
Ji Ĵi ∈ Ii, f (Ji, J−i) = Ji, and f (Ĵi, J−i) = Ĵi and hence, by definition
of admissible preference function, we have f (Ji, J−i) Pi(Ji) f (Ĵi, J−i)
for every Ri ∈ R(Ii). 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, Ĵ−i) ̸= f (Ĵi, Ĵ−i) for some Ĵi ∈ C and
Ĵ−i ∈ Cn−1, and then Ji is the only weakly dominant strategy for
expert i, or (2) f (Ji, Ĵ−i) = f (Ĵi, Ĵ−i) for every Ĵi ∈ C and Ĵ−i ∈ Cn−1,
nd then every Ĵi ∈ C is a weakly dominant strategy for expert
. Therefore, for every state (J, R), there is a dominant strategy
quilibrium J∗ ∈ Πn such that, for each i ∈ E, either (i) J∗i = Ji,
r (ii) J∗i ̸= Ji and f (Ji, Ĵ−i) = f (J∗i , Ĵ−i) for every Ĵ−i ∈ Cn−1.
uppose J∗ ̸= J . By (ii), f (J∗1 , J∗2 , . . . , J∗n ) = f (J1, J∗2 , . . . , J∗n ) =

(J1, J2, . . . , J∗n ) = · · · = f (J1, J2, . . . , Jn). Hence, every dominant
strategy equilibrium of the direct mechanism at state (J, R) results
in f (J). ■

Secondly, we show that, if m ≥ 3 and n ≥ 3, no
q-supermajoritarian SCR with q ̸= n or q-submajoritarian SCR
with q ̸= 1 is implementable in dominant strategies, since none
of these SCRs satisfy IDE, regardless of the jury configuration.
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heorem 2. Suppose m ≥ 3 and n ≥ 3. If an SCR f is
-supermajoritarian for some q ≤ n − 1 or q-submajoritarian
or some q ≥ 2 , it is not implementable in dominant strategies,
egardless of the jury configuration.

roof. Given any jury configuration I , let f be an SCR imple-
entable in dominant strategies. By Theorem 1, f satisfies IDE.
irst, suppose by contradiction that f is (n−1)-supermajoritarian.
Claim 1. Let J ∈ Cn, x, y, z ∈ C, and i, j ∈ E be such that Ji = x,

j = y, and Jk = z for every k ∈ E\{i, j}. Then f (J) = z.
Suppose first that f (J) = x. Let Ĵj = z. Because f is (n − 1)

supermajoritarian, f (Ĵj, J−j) = z. Then, f (Jj, J−j) ̸= f (Ĵj, J−j) and
f (Jj, J−j) = x ̸= Jj, which contradicts IDE. Suppose now that
f (J) /∈ {x, z}. Let Ĵi = z. Because is f is (n − 1)-supermajoritarian,
(Ĵi, J−i) = z. Then, f (Ji, J−i) ̸= f (Ĵi, J−i) and f (Ji, J−i) ̸= x = Ji,

which contradicts IDE.
Claim 2. n ≥ 4.
Suppose n = 3. Let J ∈ Cn be such that, for some x, y, z ∈ C ,

J1 = x, J2 = 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. Let J ∈ Cn, x, y ∈ C, and i, j ∈ E be such that Ji = Jj = x
and Jk = y for every k ∈ E\{i, j}. Then f (J) = y .

Suppose f (J) ̸= y. Given any z ∈ C\{x, y}, let Ĵi = z. By Claim
1, f (Ĵi, J−i) = y. Then, f (Ji, J−i) ̸= f (Ĵi, J−i) and f (Ĵi, J−i) = y ̸= Ĵi
which contradicts IDE.

Claim 4. n ≥ 5.
Suppose n = 4. Let J ∈ Cn be such that, for some x, y ∈ C , we

have J1 = J2 = x and J3 = J4 = y. By Claim 3, f (J) = y. Using the
same argument, f (J) = x, a contradiction.

Claim 5. Let J ∈ Cn, x, y, z ∈ C, and i, j, k ∈ E be such that Ji = x,
Jj = Jk = y, and Jl = z for every l ∈ E\{i, j, k}. Then f (J) = z.

Suppose first that f (J) = y. Let Ĵi = z. By Claim 3, f (Ĵi, J−i) = z.
Then, f (Ji, J−i) ̸= f (Ĵi, J−i) and f (Ji, J−i) = y ̸= Ji which contradicts
IDE. Suppose now that f (J) /∈ {y, z}. Let Ĵj = z. By Claim 1,
f (Ĵj, J−j) = z. Then, f (Jj, J−j) ̸= f (Ĵj, J−j) and f (Jj, J−j) ̸= y = Jj
which contradicts IDE.

Claim 6. n ≥ 6.
Suppose n = 5. Let J ∈ Cn be such that, for some x, y, z ∈ C ,

we have J1 = x, J2 = J3 = y, and J4 = J5 = z. By Claim 5, f (J) = z.
Using the same argument, f (J) = y, a contradiction.
3

Claim 7. Let J ∈ Cn, x, y ∈ C, and i, j, k ∈ E be such that
Ji = Jj = Jk = x, and Jl = y for every l ∈ E\{i, j, k}. Then f (J) = y.

Suppose f (J) ̸= y. Given any z ∈ C\{x, y}, let Ĵi = z. By Claim
5, f (Ĵi, J−i) = y. Then, f (Ji, J−i) ̸= f (Ĵi, J−i) and f (Ĵi, J−i) = y ̸= Ĵi
which contradicts IDE.

Claim 8. n ≥ 7.
Suppose n = 6. Let J ∈ Cn be such that, for some x, y ∈ C , we

have J1 = J2 = J3 = x and J4 = J5 = J6 = y. By Claim 7, f (J) = y.
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,
q-supermajoritarianism implies (q+1)-supermajoritarianism and
(2) for every q ≤

⌊ n
2

⌋
, q-submajoritarianism implies (n − q + 1)

-supermajoritarianism. ■

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
q-supermajoritarian rule with q ̸= n or q-submajoritarian rule
ith q ̸= 1 satisfies this condition. The question of whether any
CR like that is implementable in equilibrium concepts other than
ominant strategies is still open.

eferences

morós, P., 2020a. Aggregating experts’ opinions to select the winner of a
competition. Internat. J. Game Theory 49, 833–849.

morós, P., 2020b. Using sub-majoritarian rules to select the winner of a
competition. Econom. Lett. 190, 109068.

morós, P., 2021. Using supermajoritarian rules to aggregate judgments of
possibly biased experts. Econom. Lett. 207, 110013.

olzman, R., Moulin, H., 2013. Impartial nominations for a prize. Econometrica
81, 173–196.

ackenzie, A., 2015. Symmetry and impartial lotteries. Games Econom. Behav.
94, 15–28.

ackenzie, A., 2020. An axiomatic analysis of the papal conclave. Econom.
Theory 69, 713–743.

amura, S., 2016. Characterizing minimal impartial rules for awarding prizes.
Games Econom. Behav. 95, 41–46.

http://refhub.elsevier.com/S0165-1765(22)00158-6/sb1
http://refhub.elsevier.com/S0165-1765(22)00158-6/sb1
http://refhub.elsevier.com/S0165-1765(22)00158-6/sb1
http://refhub.elsevier.com/S0165-1765(22)00158-6/sb2
http://refhub.elsevier.com/S0165-1765(22)00158-6/sb2
http://refhub.elsevier.com/S0165-1765(22)00158-6/sb2
http://refhub.elsevier.com/S0165-1765(22)00158-6/sb3
http://refhub.elsevier.com/S0165-1765(22)00158-6/sb3
http://refhub.elsevier.com/S0165-1765(22)00158-6/sb3
http://refhub.elsevier.com/S0165-1765(22)00158-6/sb4
http://refhub.elsevier.com/S0165-1765(22)00158-6/sb4
http://refhub.elsevier.com/S0165-1765(22)00158-6/sb4
http://refhub.elsevier.com/S0165-1765(22)00158-6/sb5
http://refhub.elsevier.com/S0165-1765(22)00158-6/sb5
http://refhub.elsevier.com/S0165-1765(22)00158-6/sb5
http://refhub.elsevier.com/S0165-1765(22)00158-6/sb6
http://refhub.elsevier.com/S0165-1765(22)00158-6/sb6
http://refhub.elsevier.com/S0165-1765(22)00158-6/sb6
http://refhub.elsevier.com/S0165-1765(22)00158-6/sb7
http://refhub.elsevier.com/S0165-1765(22)00158-6/sb7
http://refhub.elsevier.com/S0165-1765(22)00158-6/sb7

	Implementation in dominant strategies of quota rules to choose one candidate
	Introduction
	The setting
	The results
	Concluding comments
	References


