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1 Introduction

In many situations, voters face mixed motives and are motivated not only by the outcome of the

committee decision, but also by payoffs that depend on their own individual vote—referred to

as expressive payoffs. Existing research has shown that even small expressive payoffs for voting

for one option can distort outcomes in large committees, since the probability of influencing the

committee outcome is small (see for example, Morgan and Várdy, 2012). However, voters may

have expressive preferences that are more complex than a simple partisan expressive payoff for

voting for one of the two options—in particular, expressive payoffs may condition on the ex-post

correctness of the individual vote. In this case, one might imagine that expressive payoffs may

be beneficial for the committee decision if they sanction individuals who vote for the ex post

incorrect outcome, and hence reinforce socially optimal behavior on the individual level.

For example, consider US legislators voting whether or not to approve a bank bailout in

the fall of 2008 in an attempt to stave off the collapse of the financial sector (we borrow this

example from Morgan and Várdy, 2012). In this case, how legislators vote may be politically

costly and impact their probability of being re-elected in the next general election; if the bailout

is deemed to have been unnecessary, then the legislator is more likely to be returned to office

if they vote against the bailout than if they vote for the bailout (and vice versa if the bailout

proves to be necessary). That is, the payoff that the legislator receives conditional on their

individual vote is a function of whether their vote is ex-post correct.

Of course, legislators may also face different “expressive” payoffs depending on their partisan

affiliation and the composition of their individual districts.1That is, general-election voters may

be more or less likely to punish/reward legislators for voting for a particular option given their

own particular biases—legislators in districts that are democratic may be punished more harshly

for voting for an unnecessary bailout than legislators in republican districts, and legislators in

districts with many anti-government intervention voters may be punished for voting for a bailout

regardless of whether a bailout is proved necessary.

Based on this motivation there are two major features of expressive payoffs that we believe

are important in real-world settings: first, expressive payoffs may condition on the state; and,
1Following Morgan and Várdy (2012) we use “expressive payoffs” to refer to payoffs that condition on the

individual vote regardless of whether they are intrinsic or extrinsic.
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second, expressive payoffs may be heterogeneous across voters. In contrast, the existing research

on mixed motives has largely focused on situations where expressive payoffs only condition on

the option the agent votes for, and has focused on highlighting specific cases where committee

decisions are distorted by mixed motives.2

In this paper, we study a variant of the canonical Condorcet jury model that allows for

the possibility of expressive payoffs that may condition on the realized state of the world, and

characterize general conditions under which large committees reach socially optimal decisions

in the presence of such mixed motives. Importantly, our model allows for expressive payoffs

that depend on the ex-post correctness of the individual vote. Simple intuition would suggest

that such expressive payoffs can have a positive impact on information aggregation if these

payoffs reinforce informative voting, thereby resulting in information aggregation that is robust

to small deviations in the payoff structure. For example, given a reward for a correct individual

vote, the agent’s payoffs from voting informatively are not tied to the probability that their

vote is pivotal, which provides a robust incentive to vote informatively. This intuition, however,

is incomplete.

As we show in this paper, there are no expressive payoffs that result in large committees

consistently selecting the optimal option, including expressive payoffs that reward committee

members for matching their vote to the underlying state of the world. That is, expressive

payoffs must be appropriately calibrated to the underlying information structure of the decision

problem (i.e. agents’ prior and the signal structure)—the set of expressive payoffs that result

in the optimal committee decision for every information structure is empty. This contrasts

with settings in which payoffs are purely instrumental, which have been shown to result in

the optimal committee decision for every information structure as long as committee members

have similar preferences over which decision is optimal in each state (Feddersen and Pesendorfer,

1997 and Bhattacharya, 2013).3

2Examples include vote buying (Dal Bó, 2007), moral or partisan motives (Feddersen, Gailmard and San-
droni, 2009; Morgan and Várdy, 2012) and a desire to vote for the winner, (Callander, 2007, 2008). An important
exception is the literature on reputation payoffs (Levy, 2007; Visser and Swank, 2007; Midjord, Rodríguez Bar-
raquer and Valasek, 2017).

3We follow a similar benchmark for social optimality as Feddersen and Pesendorfer (1997), Bhattacharya
(2013) and others in the literature on information aggregation in committees in specifying that for a voting
system to be optimal, it should reach the optimal decision for any information structure. Therefore, we conduct
a similar exercise as the above-mentioned papers (see Bhattacharya, 2013 in particular) and first fix payoffs,
and then vary the information structure.
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For expositional clarity, and to facilitate the comparison between our work and earlier

contributions, we first characterize the equilibria of the model with homogeneous expressive

payoffs. Then, to account for the possibility that expressive payoffs vary between voters, we

extend the model to allows for a heterogeneous distribution of voters’ expressive payoffs. For

the homogeneous model, we find that for any expressive payoffs that rewards voters for a vote

that is ex-post correct (i.e. rewards a vote that matches the ex-post state), there exists a set

of information structures such that the socially optimal outcome is an equilibrium outcome.

Moreover, in contrast to committees with only instrumental incentives, expressive payoffs result

in a “robust” equilibrium, in the sense that individuals face a strict incentive to vote in a

manner that achieves the optimal committee decision even in very large committees where the

probability of influencing the committee outcome is arbitrarily close to zero.

However, we also show that for any expressive payoffs, the set of information structures

where the socially optimal outcome is achieved in equilibrium is a strict subset of possible

information structures. That is, for any homogeneous expressive payoffs, including any payoffs

that reward voters for voting correctly, there exists a set of information structures where the

optimal committee decision is not supported in equilibrium. Importantly, we also find that

social optimality is “bang-bang”—for any information structure outside the set which supports

the optimal decision, the committee decision is insensitive to the profile of private signals and

the committee chooses one of the two options with probability one regardless of the state of

the world.

This implies that for any committee that is subject to expressive payoffs, such as the above

example of legislators voting whether to approve a bank bailout, there exists a set of information

structures where the committee decision systematically ignores the information provided by

the private signals of the voting body. This contrasts starkly with a committee that is subject

to instrumental payoffs only, where the socially optimal decision is always supported as an

equilibrium outcome (again, conditional upon a sufficient degree of homogeneity in instrumental

payoffs as characterized by Bhattacharya, 2013). We therefore conclude that expressive payoffs,

even if they are contingent on the realized state of the world, fail to consistently support

informative voting and socially optimal committee decisions.

For a simple illustration of our main finding, assume a large legislature of elected represen-
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tatives takes a decision between option no bailout, n, and bailout, b, by a majority vote. If the

state is α, then no bailout is socially optimal, and if the state is β, then option b, bailout, is

socially optimal. The state of the world, however, is unknown and the committee members’

prior belief that the state is α is equal to 2/3. Additionally, each committee member receives

an i.i.d. private signal of n or b that is informative of the state of the world. Specifically, the

probability that they receive a signal of n (b) given a state of α (β)—we refer to this probability

as the precision of the signal—is greater than one-half. In this example, the committee will

take the socially optimal decision if committee members have an incentive to vote according to

their private signal (sincere voting).

Next, assume legislators receive a bump in their reelection probability, which translates to a

payoff of 1, for matching their vote to the state. This simple expressive payoff gives legislators

an incentive to vote correctly at the individual level. However, whether this expressive payoff

allows for an equilibrium in which the committee chooses the socially optimal decision given

the set of private signals depends on the precision of the private signal: If the signal precision is

high, say 4/5, then each committee member maximizes their expected payoff by voting sincerely.

In contrast, if the signal precision is low, say 3/5, then committee members who receive a signal

of b are still better off voting for the ex ante most likely option, no bailout. That is, since the

informativeness of the private signal is not sufficient to out-weight the prior—applying Bayes

rule shows that Pr(β|si = b) = 3/7 < 1/2 and the relative expected payoff from voting sincerely

is negative given a signal of b—all agents maximize their expected expressive payoffs by voting

according to the prior.

This example illustrates our general finding that while a necessary condition for social op-

timal decisions is a payoff structure that provides agents with (relative) rewards for matching

their individual vote to the state of the world, it is not sufficient condition. As we will show in

detail below, expressive payoffs must be balanced relative to agents’ prior regarding the state

of the world, and the precision of the private signals. However, this implies that there are

no expressive payoffs that consistently result in socially optimal decisions: while a given set

of expressive payoffs can lead to optimal decisions for some information structures, the com-

mittee decision is always insensitive to the profile of private information for other information

structures.
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The above example illustrates our main results in a context where all agents face the same

expressive payoffs. However, as mentioned earlier, in most real-world examples, committee

members may face different expressive payoffs depending on, say, their partisan affiliation. We

therefore also consider an extended model that allows for any distribution of voters’ expressive

payoffs. We think this is a very relevant generalization not only due the real-world applicability,

but also since it is not clear whether the bang-bang property of the homogeneous model is due

to the fact that all committee members face the exact same expressive payoffs.

Surprisingly, we find that the main results of the homogeneous model do extend to the

heterogeneous setting, with some important qualitative differences. First, note that in the

homogeneous case, given an information structure and expressive payoffs, voters either all vote

for a given option or vote according to their individual signal. Similarly, in the heterogeneous

case, given an information structure and distribution of expressive payoffs, voters can be divided

into sets who vote for a given option or vote according to their individual signal. Therefore, a

necessary and sufficient condition for the existence of an equilibrium with the optimal committee

decision is that the set of voters who vote according to their signal is large relative to (1) the

set of voters who vote against their signal, and (2) the difference in number of “partisan” voters

who vote for, say, option A relative to option B.

Similar to the homogeneous case, the size of each set of voters is a function of the distribu-

tion of payoffs and the underlying information structure. Therefore, while there exists payoff

distributions and information structures that support the socially optimal outcome as an equi-

librium outcome, there is no distribution of payoffs that achieve the socially optimal outcome

for every information structure, and the bang-bang property holds even with heterogeneous

expressive payoffs.

These results convincingly demonstrate that committees that are exposed to mixed motives

will generally fail to consistently select the committee decision that is socially optimal given the

private information of the voting body. By shifting the strategic focus of the voting decision

from a vote’s potential impact on the committee decision to the vote’s impact on individual

payoffs, expressive payoffs distort the committee outcome even when expressive payoffs provide

a direct incentive for voting correctly.

Our primary contribution is to the literature on information aggregation in committees.
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In contrast to other papers, which have largely explored specific instances in which expressive

payoffs cause information aggregation to fail in large committees, Dal Bó (2007); Feddersen,

Gailmard and Sandroni (2009); Morgan and Várdy (2012); Callander (2007, 2008), we take

a general approach and utilize a simple method for characterizing the set of all equilibria for

large committees with heterogeneous expressive payoffs. We then use this characterization

result to identify the set of information structures that admit the socially optimal outcome as

an equilibrium for a given set of expressive payoffs.4 Accordingly, our model nests the settings

that have been explored by previous papers, and fully specifies in which instances expressive

payoffs distort outcomes.

2 Model

We consider a model with n voters, indexed by i ∈ {1, ..., n}, who choose between option a

and option b. The outcome of the vote, x ∈ {a, b}, is determined by simple majority.5 Let

vi ∈ {a, b} denote the vote cast by voter i. There are two states of the world ω ∈ {α, β} where

the commonly known prior probability of state α is Pr(α) = π ∈ (0, 1). Each voter receives

an imperfect private signal, si ∈ {a, b}, about the state of the world. The signals are i.i.d.

conditional on ω and Pr(a|α) = Pr(b|β) = ε, where ε ∈ (1
2 , 1). Hence, signal a (b) is associated

with the state α (β) and ε is the signal precision. As will become apparent, our results easily

extend to non-homogeneous signal precisions; however, for expositional simplicity we consider

a homogeneous signal precision in our baseline model. We sometimes refer to the pair (π, ε) as

the information structure of the voting game.

Payoffs. Voters receive both instrumental and expressive payoffs. Instrumental payoffs de-

pend on the majority decision and the state. Voters agree that outcome a is objectively better

in state α and outcome b is better in state β. We assume that all voters receive an instrumental

payoff of 1 if the majority decision matches the state (i.e. (x, ω) = (a, α) or (x, ω) = (b, β)),
4In a related paper, Breitmoser and Valasek (2017) show that the socially optimal outcome can be achieved

with expressive payoffs if committee members have access to cheap talk prior to voting and decisions are taken
via a unanimity rule. This paper takes a different approach, and characterizes the set of expressive payoffs that
result in information aggregation in large committees, where pre-vote cheap talk may not be feasible.

5Assume without loss of generality that option b wins in case of a tie.
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and a payoff of zero otherwise.6

Additionally, voters receive expressive payoffs that depend on their individual vote and the

state. This gives four possible expressive-payoff realizations for each voter. We can normalize

two of these payoffs to zero and let voter i’s expressive payoffs be represented by a vector

ki = [ki(a, α), ki(b, β)] ∈M = [−1, 1]× [−1, 1]. The entry ki(a, α) is voter i’s expressive payoff

from voting a when the state is α. Similarly, ki(b, β) is voter i’s expressive payoff from voting

b when the state is β. The vector ki is privately observed by voter i and we refer to ki as

voter i’s type. Types are independently drawn from some joint probability distribution F , with

density f . We assume that F has full support on M , “anything is possible”, and thus for all

nonempty open subsets X of M ,
∫
X f(ki)dki > 0. (Note, however, that we first analyze the

simpler homogeneous model with a degenerate distribution of expressive payoffs.)

When ki(a, α), ki(b, β) > 0 voter i gains from aligning his/her individual vote with the state

of the world. As previously discussed, voter considerations regarding self-image, reputation,

and reelection can explain such expressive payoffs. If instead ki(a, α) > 0 and ki(b, β) < 0 voter

i gains, all else equal, from voting for option a regardless of the state. Similarly, ki(a, α) < 0

and ki(b, β) > 0 induce voter i to vote for b irrespective of the state. Such expressive payoffs

encapsulate expressive or party-line motives. When ki(a, α), ki(b, β) < 0 voter i gains from

matching his/her vote with the "wrong" state.

In sum, we represent voter i’s payoff by the following expression, where the first term

is the instrumental-value part (abusing notation we denote x = ω when (x, ω) = (a, α) or

(x, ω) = (b, β)):

Ui(ki, vi, x, ω) = 11(x = ω) + 11(vi = a, ω = α)ki(a, α) + 11(vi = b, ω = β)ki(b, β)

Strategies and equilibrium. A strategy for voter i is a function that maps voter i’s signal

and payoff-type into a probability of voting for a, σi : {a, b} ×M → [0, 1]. A full strategy

profile is denoted by σ and we denote by {σn} a sequence of strategy profiles for increasing

n. Our equilibrium notion is Bayesian Nash. Since Ui(ki, vi, x, ω) is continuous in ki we are
6The instrumental payoffs are symmetric in the sense that the cost of an “incorrect” majority decision is the

same under both states. None of our results would qualitatively change if we allowed for asymmetries in this
respect. Moreover, our results continue to hold if we allow for heterogeneity whereby voters weight such type 1
and type 2 errors differently.
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guaranteed the existence of a Bayesian Nash equilibrium for any n.7 In our initial analysis of

homogeneous expressive payoffs we confine ourselves to symmetric Bayesian Nash equilibria.

Our general results, however, are with respect to both symmetric and asymmetric equilibria.

In equilibrium each voter is balancing the instrumental and expressive payoffs, where the

instrumental component hinges on the pivotal event. We let Φn
si denote the relative expected

utility that voter i receives from voting a given si and ki and the strategy of all others. In the

following expression, we present a simplified equation for Φn
si − letting pivi indicate the event

that voter i is pivotal for the outcome we get:

Φn
si(σ−i) = Pr(α|si)[Pr(pivi|α) + ki(a, α)]− Pr(β|si)[Pr(pivi|β) + ki(b, β)] (1)

Throughout the equilibrium analysis we follow the rule that Φn
si > 0 implies a vote for a

and Φn
si < 0 implies a vote for b.

Socially Optimal Decisions. As our performance benchmark, we follow Morgan and Várdy

(2012) and define the socially optimal committee decision as the decision that aggregates agents’

private information and matches decision to the state of the world. Note that this is equivalent

to the decision that maximizes agents’ instrumental payoffs. This is the most relevant bench-

mark in cases where expressive payoffs are small relative to instrumental payoffs or where, say,

a legislative body is taking a decision on behalf of the rest of society.

Formally, in what follows, given some strategy profile σn, we let Znα ≡ Pr(x = a|σn, α)

indicate the probability that the outcome is a when the state is α and Znβ ≡ Pr(x = a|σn, β)

the probability that the outcome is a when the state is β. The pair (Znα , Z
n
β ) is denoted by Zn

and thus Zn = (1, 0) indicates that the committee achieves the socially optimal decision.

3 Analysis

We begin our analysis by establishing the results of our benchmark case with no expressive

payoffs, which closely follows previous work on information aggregation (e.g. Feddersen and

Pesendorfer, 1997). Next we analyze the model under the assumption of a degenerate distribu-
7See e.g. Theorem 3.1. in Balder (1988).
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tions of expressive payoffs (homogeneous model) to establish the intuition for our main results,

before we proceed with the analysis of the general model with heterogeneous expressive payoffs.

3.1 The benchmark case with no expressive payoffs

In the canonical Condorcet jury model with no expressive payoffs agents only consider the

impact of their vote on the committee decision, and hence base their voting decision on the

event that their vote is pivotal. Since there are no expressive payoffs at stake the game is of

common interest with diverse information and optimal equilibria yield asymptotically perfect

decisions (McLennan, 1998). This leads us to the following result stemming from McLennan

(1998) and Theorem 3 in Feddersen and Pesendorfer (1997).8

Proposition 1 (No expressive payoffs). With only instrumental payoffs there exists a sequence

of equilibria {σn} such that Zn → (1, 0) as n→∞ for all ε ∈ (1
2 , 1) and π ∈ (0, 1).

The easiest way to explain the intuition behind Proposition 1 is when π = 1/2 and n is

uneven. Suppose all agents vote sincerely and thus when agent i is pivotal there are exactly

n−1
2 signals for a and n−1

2 signals for b among all agents other than i. In this case, it is strictly

optimal for agent i to vote sincerely for any ε as si determines which option is supported by the

most signals. In all other cases (where i is not pivotal), the vote from agent i is inconsequential

and the sincere strategy is then optimal. Given the sincere strategy profile and the strong law

of large numbers the committee’s mistake probability converges to zero as n →∞.

When π is unbalanced, say π close to 1, agents re-calibrate and vote for option a with

strictly positive probability after receiving the b signal (mixing) and vote for option a with

probability 1 after receiving the a signal. In equilibrium the probability of voting for option

a after receiving the b signal is set to make voters indifferent about voting for a and b in the

event of being pivotal. This is possible since the belief about the state being α conditional on

being pivotal is lowered as voters expect that more than half of the signals are b-signals in the

pivotal event. For increasingly large committees the probability attached to voting for option
8Proof can be requested from the authors as supplementary material to Midjord, Rodríguez Barraquer and

Valasek, 2017).
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a after receiving the b signal required to make voters indifferent is ever small and the majority

decision will then match the state with increasingly high precision.9

Unfortunately, in terms of tracking the instrumentally optimal decision, the malleable equi-

librium beliefs in the pivotal event, as alluded to above, is trumped by even tiny expressive

payoffs that reward agents for individually matching their vote to the correct state.

3.2 Homogeneous Mixed Motives

In the following section, we analyse the case of a homogeneous expressive payoff. In contrast

to previous work, the main innovation of this section is that we consider an expressive payoff

that may condition on the state of the world. To build intuition for our main results, we also

focus on the case in which the expressive payoff rewards voters for an ex-post “correct vote.”

That is, we limit expressive payoffs to k(a, α) > 0 and k(b, β) > 0.

We first present an approach which allows us to characterize equilibrium outcomes in a

straightforward manner by identifying the individual strategies that satisfy a simple set of

conditions on the expression Φsi , defined as:

Φsi = Pr(α|si)k(a, α)− Pr(β|si)k(b, β) (2)

Loosely, since all probability terms involving pivi converge uniformly to 0 as n→∞,10 Φsi

can be thought of as the limiting expression of agent i’s relative payoff of voting for option a

(see equation 1) as n→∞. In the limit, as the size of the committee grows, agent i’s behavior

is solely determined by the expressive payoffs and the information structure. If e.g. Φa > 0

then agent i gains, in expected terms, from voting a after an a-signal and conditional on not

being pivotal.

This structure allows us to define a limit outcome as a pair of conditional decision proba-

bilities (Zα, Zβ) that are consistent with the limiting values of a sequence of strategies σn that
9Here we rely on the common values assumption whereby all voters agree that option a (β) is superior in

state α (β). However, in a pure instrumental values setting Bhattacharya (2013) shows that in situations where
a given change in the state affects different groups of voters in different ways elections are no longer guaranteed
to deliver the majority preferred outcome.

10Given a symmetric strategy profile the probability of exactly bn/2c votes for b follows a binomial distribution.
By applying Stirling’s formula it follows that there is an upper bound on the pivotal probability that converges
to zero as n→∞.
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are best responses, given the expression for the limiting relative payoff of voting for option a,

Φsi :

Definition 1 (Limit Outcome). Given expressive payoffs (k(a, α), k(b, β)), a pair (Zα, Zβ) ∈

[0, 1]2 is a limit outcome if, and only if, the following conditions are met:

Zα = 1 if Φa > 0,

Zα ∈ [0, 1] if Φa = 0,

Zα = 0 if Φa < 0.

Zβ = 1 if Φb > 0,

Zβ ∈ [0, 1] if Φb = 0,

Zβ = 0 if Φb < 0.

Consider the case where Φa > 0 and Φb < 0. From Definition 1 we see that this case maps

into the limit outcome (Zα, Zβ) = (1, 0). As Φa > 0 and Φb < 0, in the limit as the probability

of being pivotal tends towards zero, agents with a signal of a will have a best response of voting

for a and agents with a signal of b will have a best response of voting for b. Therefore, when the

state is α more than half of the agents have an a signal, since ε > 1
2 , and the limiting outcome

will be a since all agents vote sincerely.

This intuition suggests that the limiting values of (Znα , Z
n
β ) resulting from a sequence of

equilibrium strategies {σn} is equal to the limit outcome. However, the case of Φa > 0 and

Φb = 0 is not as straightforward and this result must be proved formally in the following result

which establishes that, generically, for every sequence of equilibria the associated conditional

decision probabilities (Znα , Z
n
β ) converge to the limit outcome (as we show later the same holds

for heterogeneous expressive payoffs).

Throughout the rest of this section we restrict attention to payoff vectors (k(a, α), k(b, β))

such that (1) k(a, α) > 0 and k(b, β) > 0 and such that (2) Φa 6= 0 and Φb 6= 0. The set of

vectors for which the second condition does not hold, has measure 0, in R2. We denote the

set of payoff vectors which satisfy these two conditions by K. It is worth noting that for any

payoff vector in K, there is a unique limit outcome.

Proposition 2 (Approximation of outcomes of large committees). For all payoff vectors

(k(a, α), k(b, β)) ∈ K:

(1) There exists a sequence of equilibria of the finite games (σn∗), such that the associated
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sequences of decision probabilities Znα and Znβ converge to the unique limit outcome Zα and Zβ

associated to (k(a, α), k(b, β)).

(2) The sequence of decision probabilities, (Znα , Z
n
β ), associated to any sequence of equilibria

of the finite games, (σn∗), must converge to Zα and Zβ

The proof of Proposition 2, and the proofs of all following formal results can be found in

the Appendix. Intuitively, Proposition 2 results from the fact that, as n → ∞, the terms in

agent i’s best response function that condition on i being pivotal converge uniformly to 0 for

any set of symmetric strategies, resulting in an equivalence of the limiting “fixed points” of

the best response functions represented by Φn
si and the fixed points of Φsi . Since the limit

outcomes are uniquely determined (generically) we get uniqueness in the sense that every

equilibrium sequence converges to the same limit outcome for a given information structure

and (k(a, α), k(b, β)) ∈ K.

To establish our main characterization result for homogeneous expressive payoffs, we utilize

the result of Proposition 2 to characterize the set of signal structures that admit the optimal

committee outcome as an equilibrium, given a set of expressive payoffs. We then use this

characterization to prove our impossibility result. To begin, we present a result that shows

that to achieve the socially optimal committee decision, voters must have an incentive to vote

sincerely.

Lemma 1 (Sincere voting). Given any payoff vector (k(a, α), k(b, β)) ∈ K, for any sequence

of equilibria {σn} with (Znα , Z
n
β ) converging to (1, 0) as n→∞ (social optimality) there exists

large enough n′ such that σn(a) = 1 and σn(b) = 0 for all n > n′.

Lemma 1 shows that the payoff vectors that admit (Zα, Zβ) = (1, 0) as a limit outcome are

equivalent to the payoff vectors that give agents an incentive to vote sincerely, defined as vi = si,

as n→∞ given Z = (1, 0). Intuitively, for the committee decision to be sensitive to the private

information of the committee members, a necessary condition for socially optimal decisions, it

must be the case that agents condition their voting behavior on their private information in

a natural way; i.e. shifting their vote in the same direction as their private signal. Moreover,

since all agents face the same incentives and behave symmetrically, then for the committee to

select the optimal decision, it must be the case that all agents’ votes condition on their private
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signal—that is, all agents must have an expressive incentive to vote according to their private

signal.11

Given Lemma 1 and the result of Proposition 2, we are able to characterize the set of

expressive payoffs that result in socially optimal decisions by identifying the set of expressive

payoffs/information structures that incentivize sincere voting. Formally, {(k(a, α), k(b, β)), π, ε}

must satisfy Φa > 0 and Φb <. That is:

Φa = Pr(α|a)k(a, α)− Pr(β|a)k(b, β) > 0

Φb = Pr(α|b)k(a, α)− Pr(β|b)k(b, β) < 0

These expressions provide us with the conditions for the existence of a limit equilibrium

that achieves the socially optimal committee decision, as summarized in the following result.

Proposition 3 (Socially Optimal Committee Decisions). Given a set of expressive payoffs,

(k(a, α), k(b, β)) ∈ K, a necessary and sufficient condition for the existence of a sequence of

equilibria (Znα , Z
n
β ) that converges to (1, 0) as n → ∞ is that the information structure {π, ε}

satisfies the following condition:

Pr(β|si = a)

Pr(α|si = a)
<
k(a, α)

k(b, β)
<
Pr(β|si = b)

Pr(α|si = b)
. (3)

Proposition 3 shows that when the ratio of the expressive payoffs are balanced relative to

the information structure, then the socially optimal committee decision can be achieved in

equilibrium. Note that it is only the relative size of the expressive payoffs that matter—only

the ratio of the expressive payoffs matter for our characterization result.

Additionally, Proposition 3 highlights how the the presence of mixed motives transforms

the voting problem from a strategic interaction among voters to an individual maximization

problem. That is, as illustrated by Expression 3, in large committees the decision of whether to

vote sincerely depends only on the expressive payoffs and the information structure, and does
11In our setup mixed strategy equilibria are "knife edge" for large committees in the sense that indifference

cannot be obtained for all sufficiently large n given any (k(a, α), k(b, β)) ∈ K. This contrasts with the standard
common value setting where information aggregation is typically obtained through mixed strategy equilibria.
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not depend on the actions of other voters due to the fact that the probability of influencing the

committee decision is vanishingly small. Returning to our example of US legislators deciding

whether to approve a bank bailout, this implies that legislators will only consider their indi-

vidual incentives and information when taking their voting decision. Therefore, the socially

optimal decision will only be taken when the individual incentives (expressive payoffs) give

legislators an incentive to vote sincerely.

We also provide a more detailed version of Expression 3 that links the condition directly to

the underlying information structure:

(1− ε)
ε

<
π

(1− π)

k(a, α)

k(b, β)
<

ε

(1− ε)
, (4)

where, again, k(a, α) and k(b, β) are the expressive payoffs for voting “correctly” with the state

of the world.

First, note that as ε→ 1, then Expression 4 is satisfied for any prior as long as k(a, α), k(b, β) >

0. Simply put, if legislators are rewarded for a correct individual vote, and the private signal

reveals the state of the world, then legislators will always maximize their expressive payoffs by

voting sincerely.

Second, note that the interval ( (1−ε)
ε , ε

(1−ε)) includes 1. Therefore, if

π

(1− π)

k(a, α)

k(b, β)
= 1→ π

(1− π)
=
k(b, β)

k(a, α)
,

then agents will vote sincerely for any ε. That is, if the information structure, in this case the

prior, is “balanced” relative to the expressive payoffs, then agents will vote sincerely.

The intuition for this result is as follows: As we previewed in the introduction, if legislators

hold a prior belief that a bailout is unlikely to be optimal and the signal precision is not large,

then it will not be individually optimal to vote for the bailout even when legislators receive

a private signal that a bailout is required. Instead, the socially optimal committee decision

is only achieved if expressive payoffs account for the higher perceived risk of voting for the

bailout, and reward legislators more for being correct when voting for the ex ante less likely

option.
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This intuition also foreshadows the characterization of committee decisions when the infor-

mation structure does not satisfy Expression 4:

Proposition 4 (Bang-Bang Result). Given a set of expressive payoffs, (k(a, α), k(b, β)) ∈ K,

if the information structure {π, ε} satisfies the following condition:

k(a, α)

k(b, β)
/∈
[
Pr(β|si = a)

Pr(α|si = a)
,
P r(β|si = b)

Pr(α|si = b)

]
.

Then all sequences of equilibria (Znα , Z
n
β ) converge to Z ∈ {(1, 1), (0, 0)} as n→∞.

Proposition 4 shows that when voters in large committees have mixed motives, there is a

bang-bang result: Either the information structure satisfies the condition needed for sincere

voting to be an equilibrium, or all voters will disregard their private information and vote for

the option that has the higher ex ante expected expressive payoff. That is, it is not possible for

there to exist a range of mixed-strategy equilibria, since given a set of expressive payoffs and

an information structure, voters are never indifferent between voting sincerely and voting for

the option with the higher ex ante expected expressive payoff (excluding a generic set of cases).

Together, Propositions 3 and 4 show that in the presence of mixed motives, even when

expressive payoffs reward voters for a correct vote, the committee fails to consistently reach

the socially optimal decision. Formally, the following corollary shows that, in contrast to

committees that receive instrumental payoffs only, for any set of expressive payoffs there exist

some information structures where the committee fails to achieve the socially optimal decision.

Corollary 1 (Failure to reach social optimum). Given any set of expressive payoffs (k(a, α), k(b, β)) ∈

K the committee decision is non-responsive to the profile of private signals for some information

structures {π, ε}.

In the following section, we extend these results and show that, surprisingly, qualitatively

similar results hold for any heterogeneous distribution of expressive payoffs.

3.3 Heterogeneous Mixed Motives

Our focus is on large committees and the accuracy by which equilibrium outcomes match

the state of the world. We first characterize equilibrium behavior for large committees and
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then present our main result that, given any payoff distribution, if the accuracy of the voters’

private information is sufficiently weak then all equilibria of large committees produce the

same outcome regardless of the state. This result is in contrast to the positive conclusions

from the standard Condorcet setting, where the instrumentally optimal outcome is chosen with

arbitrarily high precision in equilibrium for any signal strength.

We approach the equilibrium analysis by identifying different voter groups. A voter group

represents types (an agent’s type, ki, is the agent’s expressive payoffs) who have in common

that, conditional on not being pivotal, voting for one particular option is optimal when the

signal is a and voting for a particular option is optimal when the signal is b. Then, given the

state of the world, we can analyse how the size and volume of these voter groups determine the

majority outcome of large elections. The analysis further builds on the idea that the pivotal

probability shrinks as the committee size grows.

A well-known principle of voting is that, as the number of voters increases the probability

that someone is pivotal for the final outcome becomes vanishingly small. In our setup this

premise is critical and follows from Lemma 2 below.

Lemma 2 (Uniform convergence in the set of equilibrium strategies ). For any sequence of

equilibria {σn} the pivotal probability converges uniformly to zero as n goes to infinity.

By Lemma 2 we have that, in the limit as n goes to infinity, the relative expected utility

that voter i receives from voting a given si and ki and the strategy of all others (see equation

1) reduces to

Φsi = Pr(α|si)ki(a, α)− Pr(β|si)ki(b, β) (5)

whereby expressive payoffs alone determine optimal behavior. Opening up (5) for each

signal realization we have

Φa =
πε

επ + (1− ε)(1− π)
ki(a, α)− (1− π)(1− ε)

επ + (1− ε)(1− π)
ki(b, β) (6)
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Φb =
π(1− ε)

(1− ε)π + ε(1− π)
ki(a, α)− (1− π)ε

(1− ε)π + ε(1− π)
ki(b, β) (7)

If we contemplate that the pivotal probability is zero we can characterize different voter

groups in a simple manner. Given some game, represented by a tuple (F, π, ε, n), let Sa,b =

{(ki(a, α), ki(b, β)) ∈M : Φa > 0,Φb < 0} denote the set of types such that Φa > 0 and Φb < 0.

That is, types for whom voting a after an a signal and b after a b signal is optimal given zero

pivotal probability. We also refer to these types as sincere types. Given (F, π, ε, n) the set

Sa,a = {(ki(a, α), ki(b, β)) ∈M : Φa > 0,Φb > 0} comprises types for which Φa > 0 and Φb > 0.

These types are referred to as partisan a-types − optimally voting for a under both signals given

zero pivotal probability. Similarly, Sb,b = {(ki(a, α), ki(b, β)) ∈ M : Φa < 0,Φb < 0} is the set

of partisan b-types. Lastly, let Sb,a = {(ki(a, α), ki(b, β)) ∈ M : Φa < 0,Φb > 0} be the set of

types for whom voting against one’s signal is optimal given zero pivotal probability. We call

these types “reversed-sincere”.

Intuitively, the set Sa,b expands as the signal precision (ε) increases. If ki(a, α), ki(b, β) > 0

(i.e. agents are rewarded for matching their vote to the state) the belief-threshold for voting a

(given zero pivotal probability) is given by B̄ = ki(b,β)
ki(a,α)+ki(b,β) whereby agent i belongs to the

sincere set Sa,b if Pr(α|si = b) < B̄ < Pr(β|si = a). Since Pr(α|si = b) is decreasing in ε and

Pr(α|si = a) is increasing in ε we have that the gap between Pr(α|si = b) and Pr(α|si = a) is

increasing in ε and thus Sa,b enlarges. Similarly if we consider the set Sb,a. On the other hand,

both Sa,a and Sb,b shrinks with increasing signal strength.

With respect to the width of Sa,b and changes in the prior (π) we would expect that as

π gets close to 0 or 1 the gap between Pr(α|si = b) and Pr(α|si = a) vanishes since both

Pr(α|si = b) and Pr(α|si = a) approaches 0 or 1 for any given signal strength. In fact, taking

the partial derivative of [Pr(α|si = a)−Pr(α|si = b)] with respect to π we see that Sa,b expands

with π for π < 1/2 and shrinks with π for π > 1/2. Similarly for the set Sb,a. Furthermore,

the two partisan sets Sa,a and Sb,b, taken as a whole, shrinks as π moves towards one half from

above or below. However, separately, the set Sa,a (or Sb,b) may expand as the prior moves a

step closer to one half.

In a large committee, where the pivotal probability is tiny, the volume of the set Sa,b is

critical for obtaining socially optimal decisions. The volume of Sa,b is given by the density
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function f . Moreover, the proportion of a-votes from types in Sa,b depends on ε and the state,

whereby the proportion of a votes becomes more "elastic" as the signal precision increases:

Under the α-state nearly all of the types belonging to Sa,b votes for option a if ε is close to 1

whereas if ε is close to one half then little more than half of the types in Sa,b votes for option

a. Note that the two partisan sets Sa,a and Sb,b are static in this respect. Put together, when

the state is α the share of votes for option a in a large committee is approximated by the terms

∫
Sa,a

f(ki)dki + ε

∫
Sa,b

f(ki)dki + (1− ε)
∫
Sb,a

f(ki)dki (8)

comprising partisan-a voters, sincere types with the “correct” signal, and reversed-sincere

voters with the “false” signal. On the other hand, when the state is β the share of votes for

option a in a large committee approximates

∫
Sa,a

f(ki)dki + (1− ε)
∫
Sa,b

f(ki)dki + ε

∫
Sb,a

f(ki)dki (9)

consisting of partisan-a voters, sincere types with the “false” signal, and reversed-sincere

types with the “correct” signal.

In fact, as we show in Theorem 1 below, if (8) is greater than 1/2 and (9) is smaller

than 1/2 any sequence of equilibria has Zn converging to (1, 0), whereby increasingly large

committees chooses the instrumentally optimal outcome with arbitrarily high precision. To

make the difference across the majority tipping point such that the proportion of a votes is less

than one half when the state is β and greater than one half when the state is α we need, at a

minimum, that neither partisan group constitute a majority part alone, i.e.
∫
Sa,a

f(ki)dki < 1/2

and
∫
Sb,b

f(ki)dki < 1/2, and that the group of sincere voters is larger than the group of

reversed-sincere voters, i.e.
∫
Sa,b

f(ki)dki >
∫
Sb,a

f(ki)dki, as otherwise there will be more

a-votes in state β than in state α.12

Moreover, the volume and the reach (gauged by signal precision) of the sincere set Sa,b

must be substantial, unless the volume of the two partisan sets are roughly at the same level,

in which case it only takes a small portion of sincere types to tip the balance in favor of the
12This condition bears resemblance to the Weak Preference Monotonicity condition in Bhattacharya (2013),

which secures informational efficiency in a general Condorcet model without expressive payoffs.
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state-conditional "correct" outcome. Fixing the type density f , and say there is not symmetry

in the type distribution, we need to boost the sincere voters by either expanding the sincere set

(balancing the prior and/or increasing the signal precision) and/or increasing the reach of the

sincere voters by strengthening the private signals to ensure that a sequence of instrumentally

optimal equilibria exists for n→∞. In this sense increasing signal precision can have a double

effect by generating more sincere voters and increasing their reach i.e. making sure the sincere

voters align with the true state.

In Theorem 1 below we state the necessary and sufficient conditions for the existence of a

sequence of equilibria with Zn converging to (1, 0) as n goes to infinity.

Theorem 1 (Socially Optimal Committee Decisions). Given a sequence of games {(F, π, ε, n)},

there exists a sequence of equilibria {σn} with limn→∞ Z
n = (1, 0) if the following two conditions

hold:

∫
Sa,a

f(ki)dki + ε

∫
Sa,b

f(ki)dki + (1− ε)
∫
Sb,a

f(ki)dki >
1

2
(10)

∫
Sa,a

f(ki)dki + (1− ε)
∫
Sa,b

f(ki)dki + ε

∫
Sb,a

f(ki)dki <
1

2
(11)

Furthermore, if we replace the strict inequalities with weak inequalities, then the resulting

conditions are also necessary for the existence of such a sequence of equilibria.13

Remark. From Theorem 1 we should bear in mind that if the conditions (10) and (11) hold

for some sequence of games then slightly increasing the signal strength, and holding all other

parameter values constant, may actually cause the vote shares to violate condition (10) or (11).

For example, if the partisan groups are square (which promotes socially optimal decisions by

making the sincere group decisive), then marginally increasing signal precision may alter the

vote shares so that both (10) and (11) are above one half if it is mainly (moderate) b-partisans
13When condition (10) or (11) holds with equality our approach does not allow us to solve the game.
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who are adopted into the larger sincere set. While the volume of both partisan groups shrink

with increasing signal precision they may do so in different tempi.

In Proposition 5 below we show that when the conditions in Theorem 1 are fulfilled then

any sequence of equilibria leads to the instrumentally optimal outcome. To this end, our model

with mixed motives strengthens the Condoret Jury Theorem when the conditions (10) and (11)

hold, as the expressive payoffs rule out babbling equilibria that otherwise feature in models

with pure instrumental values.

Proposition 5 (Uniqueness). Any sequence of equilibria has limn→∞ Z
n = (1, 0) if the con-

ditions (10) and (11) in Theorem 1 are met.

We next present our main result that, for any type distribution F , if the signals are too weak

then no equilibrium sequence comes even close to (asymptotically) tracking socially optimal

decisions. In this sense, outcomes of large voting bodies completely bypass the agents’ private

information when the signals are sufficiently imprecise. Recall that this holds true even if the

expressive payoffs are tiny and if agents are rewarded for matching their vote to the state.

The dynamics leading to this result are quite intuitive. For increasingly large committees, and

any given type distribution, by lowering the signal accuracy the proportion of sincere types

diminishes and eventually one of the partisan groups will majority-dominate in both states.

This will be the a-partisans if
∫
S f(ki)dki > 1/2 and the b-partisans if

∫
S f(ki)dki < 1/2, where

S = {(ki ∈M : πki(a, α) > (1− π)ki(b, β)} is the set of types who optimally votes for a under

both signals given zero pivotal probability and ε set to one half (i.e. uninformative signals).

Theorem 2 (General failure of the CJT with mixed motives). Generically,14 for any π ∈

(0, 1) and F there exists ε̄ ∈ (1
2 , 1) such that for all ε ≤ ε̄ every sequence of equilibria has

limn→∞ Z
n ∈ {(0, 0), (1, 1)}.

The idea behind the proof of Theorem 2 is that for all parameter values there is a sufficiently

low signal precision such that for all large enough n either (1) the fraction of agents who find it

strictly optimal to vote for a regardless of their signal is larger than 1/2, or (2) the fraction of
14Specifically the theorem holds as long as

∫
S
f(ki)dki 6= 1

2
, and the set {ki ∈M |πki(a, α)+(1−π)ki(b, β) = 0}

has measure 0.
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agents who find it strictly optimal to always vote for b is strictly larger than 1/2. To see that

this is the case, notice that in the hypothetical absence of any kind of information then any

agent type (except the indifferent ones)15 must strictly prefer a or strictly prefer b. That is,

in the absence of information, expressive motives would prevail, and the committee’s decision

would become completely insensitive to the true state of the world. As committees become large

(n→∞) and signals become imprecise (ε→ 1/2) we effectively approximate this hypothetical

situation with no information. It follows that for any type distribution there is a lower bound

on the precision of individual signals below which large committees perform awfully in terms of

choosing the instrumentally optimal outcome. In fact, as the following example demonstrates,

this lower bound on signal precision can easily be quite high.

Example: Failure of the CJT with accurate signals. Suppose ki ∈M = [0, 1]× [0, 1]

and thus all types are rewarded for "correctly" matching their vote to the state. Moreover,

let voter i’s belief-threshold for voting a (given zero pivotal probability) be indicated by B̄i =

ki(b,β)
ki(a,α)+ki(b,β) and assume the type-density f is unitary in this respect, whereby

∫ B̄i

0 f(ki)dki =

B̄i. For example, if the updated belief (after the signal realization) that the state is α equals

0.8 then the probability that agent i’s belief-threshold is 0.8 or less amounts to 0.8. Further,

assume that π = 3/4 and ε = 4/5. As we see, this signal precision is not enough to curb

the proportion of a-votes in state β when n is large. Agents belonging to the partisan-a

set, who optimally votes for a under both signals (given zero pivotal probability), all have

B̄i < Pr(α|s = b) =
3
4
· 1
5

( 3
4
· 1
5

)+( 4
5
· 1
4

)
= 0.43. Hence, the probability that a randomly chosen agent

belongs to Sa.a is 0.43, which is fairly high and not so much due to the unitary density as it

is due to the prior favoring state α. The probability that a randomly chosen agent belongs

to the sincere set Sa.b, whereby Pr(α|si = b) < B̄i < Pr(β|si = a), is equal to the gap

[Pr(α|s = a)− Pr(α|s = b)] = 0.92− 0.43 = 0.49. By Lemma 2 and the law of large numbers

we have that for large enough committees the equilibrium vote shares are approximated by the

volume of the sets Sa,a and Sa,b (see the proofs in the appendix for the complete arguments).

When the state is β basically all a-partisans vote for option a and one fifth of the sincere types

vote for a and thus the share of votes for a is around 43 + 49(1/5) = 53% and the equilibrium

majority-outcome will be a in state β with a very high probability.
15And these are assumed to have measure 0; notice that this is the case if for instance F is atomless.
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4 Conclusion

In this paper, we extend the literature of voting under mixed motives in two important direc-

tions: first, we allow for mixed motives that depend on the correctness of the individual vote,

and second, we characterize equilibrium outcomes given any distribution of heterogeneous mixed

motives.

Our paper further highlights the fragility of the social optimality of voting decisions in large

populations subject to mixed motives. In particular, while existing literature has established

that unconditional expressive payoffs for a given option will distort committee outcomes, we

show that even when accounting for the plausible possibility that expressive payoffs condition

on the realized state of the world—e.g. an expressive payoff for a “correct” vote—mixed motives

prevent large committees from selecting the socially optimal decision under certain information

structures.

That is, we show that a necessary condition for the committee to select the socially optimal

outcome is that the pivotal voter receives an expressive payoff that rewards the voter for

matching their individual vote to the state of the world. This, however, is not a sufficient

condition for optimality—instead, expressive payoffs of the pivotal voter must be appropriately

“calibrated” to the underlying information structure of the decision problem so that the pivotal

voter also has an incentive to vote according to their private signal.

Lastly, this intuition also illustrates the reason for the bang-bang nature of the equilibrium.

If the expressive payoffs incentivize the pivotal voter to vote sincerely given the underlying

information structure, than an equilibrium with socially optimal decisions exists and is unique.

However, if the expressive payoffs incentivize the pivotal voter to ignore their private signal,

then the committee decision is insensitive to the profile of private signals and the committee

chooses one of the two options with probability one regardless of the state of the world.
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5 Appendix

Proof of Proposition 2:

Note that if (k(a, α), k(b, β)) ∈ K then it must be the case that Φa 6= 0 and Φb 6= 0. With-
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out loss of generality assume that that Φa > 0 and Φb < 0.16 In this case the unique limit

outcome is (Zα, Zβ) = (1, 0). Given that Pr(pivi|α) and Pr(pivi|β) converge uniformly to 0

(uniformly with respect to σ), then for any h > 0 there exists n∗ such that for all n > n∗, and

σ, |Φn
a −Φa| < h and |Φn

b −Φb| < h. It follows that for all large enough n, σn(a) = 1, σn(b) = 0

is an equilibrium of the game. Due to the law of large numbers, and the fact that ε > 1
2 ,

Znα → 1 = Zα and Znβ → 0 = Zβ as required. We complete the sequence for n ≤ n∗, by

selecting for each game in the sequence an arbitrary symmetric Bayesian Nash equilibrium.

The lemma presented below shows that such an equilibrium always exists. Notice that the ar-

gument above also shows that for sufficiently large n the only equilibrium of the game involves

σn(a) = 1 and σn(b) = 0, proving the second part of the proposition.

Lemma 3. Given any payoff vector (k(a, α), k(b, β)) > (0, 0), the game associated to a commit-

tee with n members has a symmetric Bayesian Nash equilibrium.

Proof of Lemma 3:

Notice that given Pr(α|a) > Pr(α|b) and Pr(β|a) < Pr(β|b), we have that for all n, and σ−i,

Φn
a(σ−i) > Φn

b (σ−i). It follows that there are only four possible kinds of symmetric Bayesian

Nash equilibria: (1) σ(a) = σ(b) = 0 if and only if Φn
a(σ) < 0 and Φn

b (σ) < 0,17 (2) 0 < σ(a) ≤ 1,

σ(b) = 0 if Φn
a(σ) = 0 and Φn

b (σ) < 0, (3) σ(a) = 1, 0 ≤ σ(b) ≤ 1 if Φn
a(σ) > 0 and Φn

b (σ) = 0,

(4) σ(a) = 1, σ(b) = 1 if Φn
a(σ) > 0 and Φn

b (σ) > 0.

Case (I) Φn
b (0, 0) ≤ 0: If Φn

a(0, 0) ≤ 0 then σ(a) = σ(b) = 0 is an equilibrium and we are

done. Else, consider Φn
a(1, 0).

Case (Ia) Φn
a(1, 0) ≤ 0: Then, by continuity, there must exist 0 < σ(a) < 1 such that

Φn
a(σ(a), 0) = 0. Furthermore, it must be the case that Φn

b (σ(a), 0) < 0 and thus (σ(a), 0) is

an equilibrium.

Case (Ib) Φn
a(1, 0) > 0: If Φn

b (1, 0) ≤ 0, then (1, 0) is an equilibrium. Else, if Φn
b (1, 0) > 0,

16The only other possible cases are (1) Φa > 0 and Φb > 0 and (2) Φa < 0 and Φb < 0, given that k(a, α) > 0
and k(b, β) > 0, and are proved analogously.

17With a slight abuse of notation, by Φn
si(σ), we mean evaluating the best response function by setting σj = σ

for all j 6= i.
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then consider Φn
b (1, 1). If Φn

b (1, 1) ≥ 1, then Φn
a(1, 1) > 1 and (1, 1) is an equilibrium. If

Φn
b (1, 1) < 0 then by continuity there must exist σ(b) such that Φn

b (1, σ(b)) = 0. It follows that

Φn
a(1, σ(b)) > 0 and (1, σ(b)) is an equilibrium.

Case (II) Φn
b (0, 0) > 0: If Φn

b (1, 0) > 0 then consider Φn
b (1, 1). If Φn

b (1, 1) ≥ 0 then

Φn
a(1, 1) > 0 and (1, 1) is an equilibrium. If Φn

b (1, 0) ≤ 0, then consider Φn
a(1, 0).

Case (IIa) If Φn
a(1, 0) ≥ 0, then (1, 0) is an equilibrium.

Case (IIb) If Φn
a(1, 0) < 0 then by continuity there must exist σ(a) such that Φn

a(σ(a), 0) = 0.

It follows that Φn
b (σ(a), 0) < 0 and that (σ(a), 0) is an equilibrium.

Proof of Lemma 1:

Notice that if (k(a, α), k(b, β) ∈ K then as shown in Proposition 2, the acceptance probabilities

(Znα , Z
n
β ) along any sequence of equilibria must converge to the unique limit outcome. It must

thus be that this unique limit outcome (Zα, Zβ) is (1, 0). It follows that Φa > 0 and Φb < 0.

Due to the uniform convergence of Pr(pivi|α) and Pr(pivi|β) it follows that for all sufficiently

large n, Φn
a > 0 and Φn

b < 0 and thus in equilibrium σn(a) = 1 and σn(b) = 0 as required.

Proof of Proposition 3:

From Proposition 2 it follows that when (k(a, α), k(b, β)) ∈ K, a necessary and sufficient

condition for the existence of such a sequence of equilibria is that (Zα, Zβ) = (1, 0) is a limit

outcome. The definition of limit outcome, further entails this is the case if and only if,

Pr(β|si = a)

Pr(α|si = a)
<
k(a, α)

k(b, β)
<
Pr(β|si = b)

Pr(α|si = b)
. (12)

as required.

Proof of Proposition 4:

Notice that if,

k(a, α)

k(b, β)
/∈
[
Pr(β|si = a)

Pr(α|si = a)
,
P r(β|si = b)

Pr(α|si = b)

]
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then either (1) Φa < 0 and Φb < 0 or (2) Φa > 0 and Φb > 0. Suppose without loss of

generality that we are in case (1). Then, because Pr(pivi|α) and Pr(pivi|β) converge uniformly

to 0, it follows that along any sequence of equilibria, it must be the case that σn(a) = 0 and

σn(b) = 0 for all large enough n. It follows from the law of large numbers and the fact that

ε > 1
2 that Znα → 0 and Znβ → 0 as n→∞.

Proof of Corollary 1:

Notice that given any (k(α, a), k(β, b)) > (0, 0), there exists π and ε such that

k(a, α)

k(b, β)
/∈
[
Pr(β|si = a)

Pr(α|si = a)
,
P r(β|si = b)

Pr(α|si = b)

]
.

The result then follows form Proposition 4.

Proof of Lemma 2:

Suppose {σn} is a sequence of equilibria. Note from expression (1) that given any signal pre-

cision and Pr(pivi|ω) there is a positive measure of types such that Φn
si is strictly positive

(negative) for both signal realizations. Hence, for any n, any player votes for option a with a

probability that is bounded away from 0 and 1. Conditional on the state, we can consider the

distribution of the number of votes for option a, given σn, as a sum of independent Bernoulli

trials (Poisson binomial distribution) with success probabilities bounded away from 0 and 1.

The boundedness ensures that the Lyapunov condition is satisfied and by the Central Limit

Theorem we have convergence to the limiting cumulative normal distribution, for which the

pivotal event has zero probability. Furthermore, this convergence is uniform on the set of

equilibrium strategies. To see that this is the case note that conditional on the state of the

world being α the probability of the event that agent i is pivotal is just a sum of
(

n
bn/2c

)
terms.

Any one of these is a product of n values (one for each committee member) each of which is a

probability of voting for a of the form pj = εσj(a) + (1− ε)σj(b) or (1− pj). As noted above,

the set of possible values that these might take are bounded away from 0 and 1, so for each

j we can consider a closed intervals bounded away from 0 and 1, within which pj lies. The

probability of i being pivotal must thus be maximized by values of pj (for each j 6= i), lying at
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the boundaries of these intervals. The sequence of probabilities, evaluated at these maximizers

provides an upper bound for the probabilities associated to any sequence of equilibria (and this

sequence of upper bounds, by the argument above) must converge to 0.

Proof of Theorem 1:

(the “if” part) Since Ui is continuous in ki and the set of strategies available to each type is

compact we know that a Bayesian Nash equilibrium exists for each n (see e.g. Theorem 3.1.

in Balder (1988)). We will now show that for any such sequence of equilibria {σn′} it must be

the case that limn→∞ Z
n = (1, 0).

Suppose the conditions (10) and (11) are satisfied. Pick w ∈ (0, 1) small enough so that

the left-hand-side of condition (10) is greater than 1
2 + w and the left-hand-side of condition

(11) is smaller than 1
2 −w. Consider the exhaustion by compact sets of the open set Sy,z as an

increasing sequence of compact sets Sjy,z such that Sjy,z ⊂ Sj+1
y,z with the limit of the sequence

being Sy,z, where y, z ∈ {a, b}.18

Notice that because Sjy,z ⊆ Sy,z, the inequalities characterizing each of the sets Sy,z hold

within Sjy,z. Let {σn′} be a sequence of equilibrium strategies. Notice that Φsi is continuous

in ki. Hence, the maximum and minimum of Φsi(ki ∈ S
j
y,z) are always attained for ki in S

j
y,z,

because Sjy,z are compact.19

It follows that if we fix j, there exists hy,z > 0 such that the inequalities defining set Sy,z

hold with a margin of hy,z. Given the uniform convergence of the probability of being pivotal

(within the collection sequences of equilibrium strategies) to 0 it follows that there exists njx,y

such that for all n ≥ njx,y the difference between Φn
si(σ

n′
−i) and Φsi(σ

n′
−i) is at most hz,y/2 for

all ki in Sjy,z. Letting nj = max{nja,a, nja,b, n
j
b,a, n

j
b,b} it follows that whenever n > nj the

inequalities defining the set Sy,z given in terms of Φa and Φb also hold for Φn
si(σ

n′
−i). It must

therefore be the case that for all such n, i ∈ {1, ..., n}, vi(si = a) = y and vi(si = b) = z

whenever ki ∈ Sny,z

We end by noting, that because the limit of the sequence Sjy,z is Sy,z there exists large

enough j∗ such that for j′ > j∗

18That is,
⋃

j S
j
y,z = Sy,z.

19In fact, the maximum and the minimum must be attained in the boundary of the set.
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∫
Sj′
a,a

f(ki)dki +

∫
Sj′
a,b

f(ki)dkiε+

∫
Sj′
b,a

f(ki)dki(1− ε) >
1

2
+
w

2

∫
Sj′
a,a

f(ki)dki +

∫
Sj′
a,b

f(ki)dki(1− ε) +

∫
Sj′
b,a

f(ki)dkiε <
1

2
− w

2

But then conditional on α the expected share of votes for option a for all n > nj
′ given σn′

must be greater than 1
2 + w

2 and conditional on β must be smaller than 1
2 −

w
2 . By the law of

large numbers, Zn(σn
′
)→ (1, 0) as n→∞.

This completes the "if" part.

(the “only if” part) Suppose condition (11) in Theorem 1 does not hold in a strict sense.

Pick w ∈ (0, 1) small enough that the left-hand-side of condition (11) is greater than 1
2 + w.

Consider again the exhaustion by compact sets of the open set Sy,z as an increasing sequence

of compact sets Sjy,z such that Sjy,z ⊂ Sj+1
y,z with the limit of the sequence being Sy,z, where

y, z ∈ {a, b}.

Then, there exists large enough j, call it j′, such that

∫
Sj′
a,a

f(ki)dki +

∫
Sj′
a,b

f(ki)dki(1− ε) +

∫
Sj′
b,a

f(ki)dkiε >
1

2
+
w

2

As shown in the “if” part above optimal behavior for large enough n always entails vi(si =

a) = y and vi(si = b) = z whenever ki ∈ Sn
′

y,z. Thereby, in any equilibrium for large enough

n we must have that the expected fraction of a votes conditional on β is greater than 1
2 + w

2

and, by the law of large numbers, Znβ → 1 as n→∞. Similarly if condition (10) is violated in

a strict sense, whereby for any equilibrium sequence we get Znα → 0 as n→∞.

Proof of Proposition 5

Proposition 5 follows immediately from the proof of the “if” part of Theorem 1.

Proof of Theorem 2:

Consider any pair (F, π), where
∫
S f(ki)dki 6= 1

2 and π ∈ (0, 1). Note that if it is not the case
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that
∫
S f(ki)dki >

1
2 then it must be that

∫
S′ f(ki)dki >

1
2 where S′ = {(ki(a, α), ki(b, β)) ∈

M : πki(a, α) < (1−π)ki(b, β)}, the set of types for whom always voting for option b is optimal

given a zero probability of being pivotal and ε set to one half.

So first suppose that
∫
S f(ki)dki >

1
2 . Pick w > 0 small enough so that

∫
S f(ki)dki >

1
2 +w.

By inspection of the expressions (6) and (7) we see that both Φa and Φb converge uniformly to

πki(a, α) − (1 − π)ki(b, β) as ε → 1/2. Hence, the term
∫
Sa,a

f(ki)dki converges uniformly to∫
S f(ki)dki as ε → 1/2.

Considering the exhaustion by compact sets of the open set Sa,a as an increasing sequence

of compact sets Sja,a such that Sja,a ⊂ Sj+1
a,a with the limit of the sequence being Sa,a there exists

large enough j, call it j′, and ε close enough to 1/2, call it ε̄, such that
∫
Sj′
a,a
f(ki)dki >

1
2 + w

2 .

As shown in the “if” part of the proof of Theorem 1 we know that for any voter i and all

large enough n, optimal behavior for types ki ∈ Sj
′
a,a, given ε ≤ ε̄, entail voting for option a

under both signals regardless of the strategies of others and thus for all large enough n the

expected share of votes for a conditional on α or β exceeds 1
2 + w

2 . Hence, given any pair

(F, π) such that
∫
S f(ki)dki >

1
2 there exists ε̄ such that for all ε ≤ ε̄ any sequence of equilibria

has limn→∞ Z
n = (1, 1). By analogous reasoning, if (F, π) is such that

∫
S f(ki)dki <

1
2 there

exists ε̄ such that for any ε ≤ ε̄ all sequences of equilibria have limn→∞ Z
n = (0, 0). In the

non-generic case where (F, π) is such that
∫
S f(ki)dki = 1

2 our methodology does not allow us

to solve the game asymptotically.
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