A Spatial Model of Common-value Elections: Electoral
Mandates, Minor-Party Candidates, and the Signaling

Voter’s Curse

Joseph McMurray*

February 2010

Abstract

This paper analyzes a spatial model of common-value elections. Within a con-
tinuum of alternatives, one policy is designated as optimal, but citizens observe only
private signals of this policy’s location. When two candidates compete for office by
making binding policy commitments, their platforms converge in equilibrium, as in
standard median voter theorems, though with dramatically different welfare implica-
tions. When candidates are instead policy motivated, their platforms diverge. If plat-
form commitments are not binding, the winning candidate departs from his platform
policy in response to "mandates" conveyed by his margin of victory. This signaling
role for voters renders every vote "pivotal", including votes for candidates who are
unlikely to win the election. This eliminates the swing voter’s curse, but introduces
an analogous "signaling voter’s curse", causing uninformed citizens to abstain from

voting even when voting is costless.

1 Introduction

One of the earliest formal arguments in favor of the democratic institution of majority
voting is the Condorcet (1785) jury theorem: if one of two candidates or policy alternatives

is better, in some objective sense, for every member of society, then majority opinion in a
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large electorate will almost surely favor the superior alternative, as long as individual voters’
policy opinions are based on independent and minimally accurate information. Since public
policies inevitably effect different groups of citizens differently, however, existing literature
has largely dismissed this information pooling role of elections as applicable only to a few
specific voting environments such as juries and small committees. On the other hand, the
broad goals of many policies—such as national defense, economic and environmental stability,
and eliminating crime, poverty, or corruption—have essentially unanimous appeal; if voters
base policy evaluations on societal outcomes such as these, their preferences are likely to
be correlated, making the assumption of identical preferences a plausible approximation.
Feddersen and Pesendorfer (1996) also point out that in a common-value environment a
"swing voter’s curse" leads uninformed citizens to abstain from voting, in deference to those
with superior information, providing an explanation for otherwise puzzling empirical features
of voter participation such as the phenomenon of roll-off (i.e. voting in some but not all
races on the same ballot) and the correlation between voter participation and information
variables, as well as later evidence from McMurray (2010a) that having well-informed peers
makes a citizen more likely to abstain.!

This paper extends the original Condorcet framework to accommodate a continuum of
policy alternatives, rather than just two. As in Condorcet’s model, one of these policies is
optimal, in the sense that it would maximize utility for every member of the electorate, if
implemented. Citizens cannot observe the optimal policy directly, but receive independent
private signals that are correlated with the truth. For simplicity, the optimal policy is
assumed to be at one of the two extremes of the policy space; because voters are risk-
averse, however, they nevertheless support moderate policies to avoid the severe disutility
of implementing the wrong policy extreme.? Whereas voters in Condorcet’s original model
share identical information quality, this paper instead follows McMurray (2010b) in assuming
a continuum of expertise from which individual signal quality is drawn. The distribution of
expertise is assumed to have full support, implying that the distribution of voters’ preferred
policies has full support as well. Thus, an immediate result of this model is a theoretical
foundation for the common assumption that voters’ preferences are single-peaked over the
policy interval. Citizens with the most extreme policy preferences also have the strongest
convictions, providing an explanation for the empirical correlation between information and
ideology, observed by Palfrey and Poole (1987).

The large menu of policy alternatives in this model gives candidates an active role to play

in determining policy outcomes. In the first version of the model, two candidates commit

'McMurray (2010) discusses empirical evidence that information influences voting, and explains the puz-

zles that these findings present for standard models.
2 Allowing any policy to be optimal leads to similar results.



to campaign policy platforms prior to the election, motivated by a desire to win office. In
the unique equilibrium, both adopt platforms at the same moderate policy. This result
is reminiscent of the canonical median voter theorems of Black (1948) and Downs (1957),
and arises for the same reason: moving away from the center merely concedes votes to a
candidate’s opponent. The welfare implication of this result, however, differs starkly from
previous models. In models of political compromise between competing interests, moderate
policies minimize the maximum distance to any voter’s ideal point, and so are desirable from
a utilitarian perspective.® Here, the equilibrium policy outcome is optimal only on the basis
of prior information; if any private information were available, a superior policy could be
identified.

A second version of this model assumes that candidates seek office in an effort to influence
policy outcomes, as other authors have assumed at least as early as Wittman (1977).* As
in that literature (e.g. Wittman 1983), policy-motivated candidates’ platforms diverge in
equilibrium. In this case, policy platforms become more extreme because informative voting
leads candidates to form more extreme beliefs.” Accordingly, divergence from the center
actually enhances welfare, again unlike standard models.

With informative voting, the candidate with the superior platform is more likely to win
the election by a single vote than to lose by a single vote. Accordingly, an additional vote
for that candidate is less likely to be pivotal (i.e. change the election outcome) than a vote
for his opponent. An uninformed citizen therefore suffers from a swing voter’s curse, as
in Feddersen and Pesendorfer (1996) and McMurray (2010b), and prefers to abstain rather
than vote for either candidate, even if voting is costless. Like those models, therefore, this
model provides an explanation for empirical phenomena such as roll-off, and the correlation
between relative information variables and turnout.

Following the citizen-candidate tradition of Osborne and Slavinski (1996) and Besley
and Coate (1997), a third specification of this model assumes that candidate commitments
prior to an election are not credible: once elected, a candidate may implement the policy

6 For policy-motivated candidates, this means using available information to

of his choice.
estimate the location of the optimal policy. Since voting takes place before policy decisions
are made, that information may include the total numbers of votes each candidate received.

Consistent with the popular notion of an electoral mandate, a candidate who wins the election

3Though Duggan (2005) notes that this normative conclusion may not be justifiable.

4Besley and Case (2003) argue that policy-motivations are necessary for explaining empirical evidence
that policy outcomes depend on the identities of political office holders.

®Specifically, a candidate bases his platform decision on the belief that he will receive a majority of votes
(since otherwise his platform will not be implemented).

6Throughout this paper, masculine pronouns refer to candidates and feminine pronouns refer to citizens.



by a larger margin than expected develops more extreme beliefs, and therefore adopts a more
extreme policy than his campaign platform. Similarly, a candidate becomes more moderate
in response to a narrow victory. Since literally every vote influences the margin of victory, the
result that candidates respond to vote totals provides a foundation for the popular mantra
that "every vote counts", contrary to standard models in which a vote has no influence unless
it creates or breaks a tie.

The result that every vote influences policy outcomes undermines the logic of the swing
voter’s curse, since a citizen no longer needs to condition her behavior on the unlikely event
in which her vote is pivotal. However, a relatively uninformed citizen now suffers from a
signaling voter’s curse, and therefore once again has reason to abstain. The logic behind this
result is that voters have heterogeneous information quality. Since the winning candidate
cannot observe the underlying quality of each vote, he infers that each vote is of average
quality. If a citizen of below-average quality votes, therefore, it will prompt a more drastic
policy response than the underlying information merits. For a sufficiently well-informed cit-
izen, too large a policy move may be better than no move at all; for a sufficiently uninformed
citizen, however, it is better to abstain from voting. As in Feddersen and Pesendorfer (1996)
and McMurray (2010b), then, abstention is strategic, reflecting the effort of uninformed cit-
izens to delegate to those with better information. Abstention is also welfare-improving, as
in those models, even though the private information of nonvoters is not utilized.

One standard result in spatial voting models is Duverger’s (1954) Law, which essentially
states that plurality rule elections foster two strong parties, and discourage the creation of
smaller parties. This is because, while a vote for either of two major candidates is already
unlikely to be pivotal, voting for a sure loser is less likely still to change the election outcome.
The standard model predicts that citizens should not vote for fringe parties, who therefore
should have no incentive to make a costly run for office. If a minor party candidate did
manage to attract strong support, he would risk splitting votes with the closer of the two
major candidates, thereby inadvertently deciding the election in favor of his least-favored
opponent. That analysis changes in this setting, however, because eventual policy outcomes
depend on each candidate’s vote total. Even if he does not win office, then, voting for an
extreme candidate pulls policy in the desired direction. This therefore justifies the casting
of a "protest vote" for a candidate that is likely to lose, in an effort to send a message to the
candidate who wins, in turn providing an incentive for the losing candidate to have run for
office in the first place.

In addition to the references above, this model shares much in common Razin’s (2003)
model of signaling in common-value elections. Most notably, that model demonstrates

the possibility of electoral mandates, inferred by the winning candidate from his margin of



victory. In that model, however, large margins of victory can also make a winning candidate
more moderate, rather than more extreme. Candidates also behave deterministically, rather
than strategically, and voters have homogeneous information quality. The possibility of
multiple candidates is not considered, and voter abstention is not allowed. Shotts (2006)
and Meirowitz and Shotts (2007) consider an alternative role for signaling in elections, which
is to influence incumbent politicians’ perceptions of re-election prospects.

The remainder of this paper is organized as follows. Section 2 introduces the model, and
Section 3 characterizes equilibrium, assuming the various combinations of office or policy
motivation, and credible commitments or responsive candidates. Section 4 then introduces
the possibility of abstention, and Section 77 analyzes welfare for the above model specifica-
tions. Section 6 considers the possibility of multiple candidates, and Section 7 concludes.

Proofs of most formal results are presented in the Appendix.

2 The Model

A society consists of N citizens and two candidates, A and B. From an interval [—1, 1]
of alternatives, a policy must be chosen that will provide a common benefit to every citizen.
The optimal policy Z € {—1,1} lies at one of the two extremes of the policy space, but is
an unknown state of the world; ex ante, either extreme is equally likely to be optimal (i.e.

1

Pr(Z=1) = Pr(Z = —1) = 5). Citizens unanimously prefer policies that are as close as

possible to Z: if policy x is implemented, each receives the following utility:
w(z,Z)=—(x—2)°. (1)

Note that u (z, Z) is strictly concave in z, reflecting an assumption that citizens are risk-
averse.

On the issue at hand, citizens differ in expertise. Independently from one another (and
independent of Z), each citizen is endowed with information quality @; € [0, 1], drawn from a
common distribution F’ which, for technical convenience, is assumed to have a differentiable
and strictly positive density f. FEach citizen also observes a private signal S; € {—1,1},
which is positively correlated with the true state variable Z (but independent of (); and,
conditional on Z, independent of other citizens’ signals). The strength of this correlation
varies with expertise; conditional on Z and Q);, the distribution of S; is given as follows,
where s,z € {—1,1} and ¢ € [0, 1],

Pr(S = 512 = 2.Qi=q) = 5 (1 + 250). 2)

The correlation between S; and Z (conditional on Q);), then, is simply
corr (S;, Z1Q;) = Q.
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Thus, S; can be interpreted as a citizen’s private opinion of Z, and @); can be interpreted as
the strength of her conviction. To a perfectly informed citizen (i.e. ); = 1), for instance,
S; reveals Z perfectly; to a perfectly uninformed citizen (i.e. ; = 0) S; reveals nothing.
The distribution F' of expertise within the population is common knowledge, but (); and
S; are observed only privately. Conditional on private information, the posterior distribution

of Z is given by the same expression as in (2):
1
Pr(Z =z|Si=s0Qi=q) =5 (1+2sq). (3)

for s,z € {—1,1} and ¢ € [0,1]. A citizen’s expectation of the optimal policy, then, is
simply F (Z]S;,Q;) = S;Q;. Based on her private information alone, this is the policy that
would maximize the expectation of (1). Thus, preferences over policies are single-peaked,
as in traditional models. By the assumption that F' has full support (i.e. that f is strictly
positive), the distribution of citizens’ ideal points has full support on the policy interval.

With individual citizens thus informed, candidates propose policy platforms z4,xp €
[0,1] (say x4 < xp). Observing these platforms, each citizen then votes (at no cost) for one
of the two candidates. For most of Section 3, abstention from voting is not allowed. Section
4 introduces voter abstention, and then Section 6 considers the possibility of additional
candidates. Representing voter abstention as a vote for candidate 0, therefore, the set
of actions expands from {A, B} to {A, B,0} to {A,B,C,D,0}. 1 restrict attention to
pure strategies” that are also symmetric, meaning that citizens of the same type (q,s) €
[0,1] x {—1,1} respond to candidate platforms (z4,25) € [0,1]% identically. Let ¥ =
{o:]0,1] x {-1,1} x [0, 1> - {A, B}} denote the set of all such strategies.®

Votes are cast simultaneously, and an election winner W € {A, B} is determined by
simple majority rule, breaking a tie if necessary by a fair coin toss. Let y; € [0, 1] denote
the policy that candidate j implements after winning the election (i.e. if W = j) and taking
office. In Section 3.4, y; : Z2 — [—1,1] is a strategic choice variable, possibly differing in
response to vote totals (a,b) € Z3. In Sections 3.2 and 3.3, an election winner is instead
required to implement his campaign platform y; = x;.

Following Myerson (1998, 2000), I assume that the precise number N of citizens is un-
known, but is commonly known to follow a Poisson distribution with mean p; together with
voter and candidate strategies, the realization of N determines the numbers N4 and Npg of
votes for either candidate, which in turn determine the election winner W, and therefore

the ultimate policy outcome Y € [—1,1].” Citizens and policy-motivated candidates seek

"Mixed strategies could be allowed, but would be used with zero probability in equilibrium.

8If abstention is allowed, the set of strategies is instead ¥/ = {o [0,1] x {=1,1} x [0,1]* — {4, B,O}}.

9As Bade (2006) discusses, one advantage of this assumption is that N4 and Np are independent. In
the numerical examples in Sections 3.4 and 6, N is instead fixed and known.
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to maximize the expectation of u (Y, Z), while office-motivated candidates seek to maximize
the probability of being elected. The analysis in Section 3 seeks to characterize a perfect
symmetric Bayesian equilibrium, in which citizen and candidate strategies are optimal in

each subgame, given the behavior of others.

3 Equilibrium

This section analyzes perfect Bayesian equilibrium behavior for both citizens and can-
didates, for various specifications of the model outlined above. This analysis proceeds by
backward induction: section 3.1 begins with the voting stage-game, assuming that candi-
date platforms have been fixed. Given voters’ behavior, sections 3.2 and 3.3 then allow
candidates to choose policy platforms, with the assumption that platform commitments
are binding: the winning candidate must implement his platform policy (i.e. y; = =z, for
j = A, B). These two sections differ in the assumption of candidate motivations: in Sec-
tion 3.3, candidates—themselves citizens—seek to maximize (1) by implementing superior
policies; in Section 3.2, candidates desire only the perquisites of winning and holding office.
Finally, Section 3.4 treats campaign platform promises as non-credible, allowing the winning
candidate to implement any policy of his choice. As in Section 3.3, candidates are assumed
to be policy-motivated.

For the exposition of results in Section 3, some additional notation is useful. First,
let p, (j]z) denote the probability with which a citizen of type (q,s) votes for candidate
j € {A, B,0} in state z € {—1,1}, according to voting profile o (which depends implicitly

on candidate platforms (x4, xp), which are suppressed from notation).

= > / (1 + zsq) f(q) dg. (4)

s=1,—1 a(g,5,xA,2B)=

By the decomposition property of Poisson random variables (see Myerson, 1998), the numbers
N4 and Ny of A and B votes in state z are independent Poisson random variables with means
ups (Alz) and pp, (Blz). Accordingly, let 1, (a,b|z) denote the probability in state z of a
particular voting outcome (N4, Ng) = (a,b).

e—Hpo(Alz) e~ Hpo(Bl2)

o (0,b12) = S [ups (A2)]" S [ups (BI2)] )

Of particular interest are events in which one additional vote for either candidate would
be pivotal, changing the election outcome. Let 72 (z) denote the probability in state z of an

exact tie, and let 72 (z) and 72 (z) denote the probabilities in state z with which candidates



A and B, respectively, win the election by exactly one vote:

o0
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A vote for candidate A is pivotal (event piv,) when either the candidates tie and A loses the
tie-breaking coin toss, or A wins the coin toss but loses the election by exactly one vote; a
B vote is pivotal (event pivg) under symmetric circumstances. In state z, therefore, these
events occur with the following probabilities:

, 1 1

Pr, (pivalz) = 570()+ 375 (2)
, 1 1

Pr, (pivsl) = 570 () + 574 (2).

By the environmental equivalence property of Poisson games (see Myerson, 1998), an
individual citizen from within the game reinterprets N4 and N as the numbers of A and
B votes cast by her peers; by voting herself, she can add one to either total. Accord-
ingly, 1, (a,b|z) is the probability of a particular election outcome should she abstain, and
Pr, (pivalz) and Pr, (pivg|z) are the probabilities with which her own A or B vote, respec-
tively, will be pivotal. From (1), the utility difference in state Z between two policies

and x5 can be written as

w(ze, Z) —u(xy, Z) = —(x0—2)°+ (21— 2)°
= 2(1’2-[L‘1)(Z-f),

where © = “‘2””2

is the midpoint between the two policies. The sign of this expression
depends on which policy is closer to the ideal policy Z: having assumed that x4 < xp, the
superior policy in state —1 is x4, while xp is better in state 1. Accordingly, let P, denote
the probability in state z with which a single vote for the superior candidate is pivotal, and
let P, denote the probability in state z with which a single vote for the inferior candidate is
pivotal (where, in both cases, the implicit dependence on the voting strategy o is suppressed

from notation):

P, = Pr, (pivg|Z =1) P_y =Pr, (pivalZ = —1)
Py = Pr, (piva|Z =1) P_y = Pr, (pivg|Z = —1).



3.1 Equilibrium Voting Behavior

If the policy outcomes that will result from electing candidates A and B are determined
exogenously, then candidates have no role to play, and the election reduces to a game among
citizens only. Citizens seek to implement the superior policy, but which policy outcome is
superior depends on the state variable: when y4 < yp, candidate A’s policy is superior to
candidate B’s policy if Z = —1 and candidate B’s policy is superior if Z = 1. A citizen’s
expectation F (Z|Q;, S;) = Q;S; of the state depends on her private information; of natural
interest, therefore, is a belief threshold strategy or, according to which citizens with high

expectations vote B and citizens with low expectations vote A.

Definition 1 The symmetric voting strategy profile o is a belief threshold strategy, with
belief threshold T € [—1,1], if

(¢.5) Aifgs <T
o s) =
b B ifqs>T

or 1s a symmetric belief threshold strategy if T = 0.

Lemma 1 states that optimal voter responses to exogenous platforms y4 < yp can be
characterized by a belief threshold, and that an equilibrium belief threshold exists.!’ If
platforms yp = —y4 are symmetric around zero then equilibrium voting is a symmetric belief

threshold strategy, meaning that voting is also sincere (i.e. 0 (¢,—1) = A and 0 (¢,1) = B).

Lemma 1 If ya,yg are fized exogenously then the best response to any symmetric voting
strateqy o is a belief threshold strateqy or. Furthermore, there exists a belief threshold T™*
such that o« 1s a symmetric Bayesian equilibrium. o is such an equilibrium if and only if

policy outcomes ygp = —ya are symmetric around zero.

Proof. See Appendix. =
In this section, candidate platforms are assumed to be fixed. In what follows, candidates
instead choose policy outcomes (or at least platforms) to maximize some objective, taking

the belief threshold voting behavior of characterizes as given.

3.2 Platform Commitment and Office Motivation

In this and the following section, candidates are assumed to commit credibly to policy

platforms x4 and xp before the election. In other words, the winning candidate must

10Tf 44 = yp then, trivially, any voting strategy constitutes an equilibrium.



implement his platform (i.e. y; = z; for j = A, B). Candidates are further assumed to be
office motivated, each receiving utility 1 if he wins the election and utility O if he loses. A
candidate’s expected utility, then, is merely his probability of winning the election, given
voters’ strategies and his own and his opponent’s platforms.

A citizen prefers the policy platform that is nearest to her private expectation of Z;
accordingly, as Lemma 1 states, citizens with high expectations vote for candidate B while
citizens with low expectations vote for candidate A. Which candidate receives the larger
share of votes, therefore, depends (in expectation) on which platform is closest to a larger
fraction of citizens’ expectations. Given the symmetry of the model, this is the platform that
is closer to the zero policy (i.e. the ex ante median of citizens’ expectations). In choosing his
platform, therefore, an office-motivated candidate seeks to adopt a more moderate position
than his opponent. Accordingly, as Theorem 1 now states, the unique perfect symmetric

Bayesian equilibrium is such that both candidates adopt the zero policy.

Theorem 1 (Median Voter Theorem) If policy platform commitments are binding and
candidates are office-motivated, and if there is a unique equilibrium threshold T (x4, xg) in
the stage-game associated with every pair x4 # xp of candidate platforms, then (o*, z%, x%)
s a perfect symmetric Bayesian equilibrium if and only if o* is the belief threshold strategy

op- and x% = x5 = 0.

Proof. See Appendix. m

The candidate behavior predicted by Theorem 1 closely resembles that predicted by
the well-known Median Voter Theorem introduced by Black (1948) and Downs (1952), and
for the same reason: efforts to attract large fractions of the electorate push candidates
toward one another, and toward the median voter’s ideal point. The welfare implications in
this model differ dramatically, however, from the implications in a model with fundamental
differences in tastes. In that context, the median voter theorem is a positive outcome,
representing a compromise between the competing desires of citizens at opposite ends of the
preference spectrum,; if citizens are risk-averse, the median voter’s ideal policy minimizes the
maximum disutility experienced by any citizen, and so may maximize a utilitarian social
welfare function. In this context, by contrast, citizens unanimously prefer (ex post) a more
extreme policy; the zero policy is optimal only when no information is available beyond the
common prior. In this setting, then, the median voter theorem represents a complete failure
to utilize citizens’ private information.

The result that candidate platforms converge in equilibrium has sometimes been viewed
as an empirical failing of rational voting models, both because candidate platforms differ in

real-world elections, and because if candidates did adopt identical platforms then citizens
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would have no incentive to vote. As in previous literature, however, the prediction here of
platform convergence depends on candidate motivation; in the following section, equilibrium

candidate platforms do not coincide.

3.3 Platform Commitment and Policy Motivation

In this section, candidates are assumed to be ordinary citizens, choosing policy platforms
to maximize the expectation of (1). The optimal policy for such a candidate is his expec-
tation of the state, conditional on available information. Though candidate j must commit
to a policy platform before observing the election outcome, he can condition his expectation
on the event W = j in which he wins the election, since only then will his platform policy be
implemented. Theorem 2 now states that equilibrium exists, and that equilibrium voting
is informative, implying that candidates anticipate learning different pieces of information
upon winning the election, and that policy platforms diverge accordingly. In particular, an

equilibrium exists in which voting is also sincere.

Theorem 2 (Policy divergence) If policy platform commitments are binding and candi-
dates are policy-motivated, and if there is a unique equilibrium threshold T* (xa,xp) in the
stage-game for every pair x4 # xp of candidate platforms, then (o*, %, x%) is a perfect

symmetric Bayesian equilibrium only if o* is the belief threshold strategy T and

Thoth)
o = 24 (0*, 2%, a%) < 2 (0%, 2%, a%5) = af, where 2; (0,24,205) = E(Z|W = j;0,24,28).

Furthermore, such an equilibrium exists, with T* = 0.

Proof. See Appendix. m

The reason that candidates adopt different policy platforms in Theorem 2 is that they
learn different information from voters: candidate A is more likely to be elected in state
—1 and candidate B is more likely to be elected in state 1. Conditional on being elected,
therefore, A’s expectation of Z is lower than B’s. It may be, however, that voting conveys
more information than merely the identity of the election winner. For example, with infor-
mative voting, if candidate B wins the election in state —1 it will likely be by only a few
votes, whereas in state 1 he may win by a landslide. Put differently, the election winner is
determined by the sign of the difference Ng— N, in vote totals for the two candidates; it may
be the case that the magnitude | Ng — N4| of this difference carries informational content as
well. If this is the case, a candidate who observes vote totals may wish to deviate from the
campaign policy platform that he committed to before the election. In this section, such
deviations are prohibited. In real-world elections, however, pre-election commitments may
be quite difficult or even impossible to enforce. Accordingly, the next section relaxes the

assumption that campaign commitments are binding.
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3.4 Responsive Candidates

In this section, as in Section 2, candidates are policy-motivated, seeking to maximize
the expectation of (1), just like ordinary citizens. Unlike Section 2, however, a winning
candidate is no longer required to implement the platform policy that he adopted before the

1 As Lemma 2 now states, this leads a candidate to implement his expectation of

election.
Z. Because policy is implemented after vote totals are observed, a candidate conditions his

expectations on this information.

Lemma 2 If candidates are responsive then candidate j’s best response to vote totals Ny = a

and Ng = b, given the voting profile o, is
y; (a,b;a) = E(Z’NA = CL,NB = b;O’) = 2a,b(0) .
Proof. For any set 2 of information, expected utility

Bu(z,Z|Q) = > —(z—2)"Pr(z|Q)
2=1,—1

is strictly concave in x, and is uniquely maximized at * = E (Z|Q). Letting Q = {Na, Ng}
yields the desired result. m

Because candidates are not required to implement their platform policies, campaign
promises lack credibility. Voters no longer choose between candidates’ platforms, there-
fore; instead, they anticipate candidates’ choices in the final subgame in which policy is
implemented, as given by Lemma 2. If citizens vote according to a belief threshold strategy,
as in the equilibrium of Sections 3.1 through 3.3, then the impact on policy of a single vote is
described by Lemma 3: essentially, every A vote pushes the winning candidate’s expectation

to the left, and every B vote pushes his expectation to the right.

Lemma 3 If or is a belief threshold strategy (with —1 < T < 1) then Zuy1p(0r) <

Zap (01) < Zapt1 (o7) for all a,b € Z,.

Proof. See Appendix. =

When her fellow-citizens vote according to a belief threshold strategy, Lemma 3 im-
plies that a citizen must choose between pushing the winning candidate’s expectations—and
therefore, by Lemma 2, the ultimate policy outcome—to the left or to the right. An indi-
vidual whose private expectation of Z is low will therefore vote A, and an individual whose

private expectation of Z is high will vote B. In other words, the best response to a belief

1Gince policy-motivated candidate behavior is optimal from voters’ perspective, an office-motivated can-

didate would wish to mimic the same behavior.
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threshold strategy is another belief threshold strategy. Accordingly, Theorem 3 identifies a
perfect symmetric Bayesian equilibrium, in which citizens vote according to the sincere belief
threshold strategy oy, sincerely reporting their private signals, and candidates respond by
implementing their expectations of Z, given vote totals, as in Lemma 2. Platform policies

do not matter, since platform commitments are not credible.

Theorem 3 (Signaling) If candidates are responsive then the best voting response to a
belief threshold voting strategy is another belief threshold strategy. Furthermore, if T* = 0
and y; (a,b;0) = 2,5 (0) is the policy choice described in Lemma 2 for j = A, B, then
(2%, X%, o, Yy, ) 18 a perfect symmetric Bayesian equilibrium for any pair x%, % € [—1,1]

of policy platforms.

Proof. See Appendix. =

In Sections 3.1 through 3.3, as in standard voting models, an individual vote has influence
only in the extremely unlikely event that it either makes or breaks a tie. In the equilibrium
of Theorem 3, however, voting follows a belief threshold strategy; according to Lemma 3,
therefore, every vote influences the ultimate policy outcome, by pushing the policy-maker’s
expectations one way or the other. Thus, the popular mantra that "every vote counts" in
public elections can, in this setting, be taken quite literally.

The assumption that candidate platforms lack credibility implies that platforms have no
role to play in the equilibrium of Theorem 3. If candidates nevertheless adopted platforms
as in Theorem 2 of Section 3.3, however—that is, based on the expectation of Z conditional
only on winning the election—then deviations from pre-election commitments would be
predictable in the following way: a candidate who won the election by more than the expected
number of votes would implement a more extreme policy than his campaign platform, and a
candidate who won the election by fewer than the expected number of votes would implement
a more moderate policy than his campaign platform.'?

Propositions 1 and 2 illustrate the equilibrium identified in Theorem 3 with simple exam-
ples, assuming N to be fixed and known, and F' to be uniform. The electorate in Proposition
1 consists of only two citizens. In equilibrium, candidates first propose platform policies
% = —0.5 and xj; = 0.5. If both citizens vote for A or for B, the winning candidate then
implements —0.8 or 0.8, respectively, instead of the platform policy; if the election is tied,

the winning candidate implements 0 instead.

12Since equilibrium voting follows a belief threshold strategy whether platform commitments are binding
(as in Theorem 2 of Section 3.3) or not (as in Theorem 3 of this section), adopting the policy platform
prescribed by Theorem 2 might be optimal in a hybrid model in which candidate platforms are "sticky"
(e.g. commitments are binding with some probability, or deviations from platforms are costly), though such
a model is beyond the scope of this paper.
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Proposition 1 Let F' be a uniform distribution and let N = 2. If candidates are responsive
then there exists an equilibrium (x%, x%, 0%, ¥4, yy) such that candidate platforms are x%; =
—z% = 0.5, voting o* = 0¢ is sincere, and policy outcomes are as follows: y% (1,1) =
vy (1,1) =0 and y5 (0,2) = —y’ (2,0) = 0.8.

Proof. With sincere voting, a citizen votes B if S; = 1 and votes A otherwise, so vote proba-
. 1 1

bilities reduce from (4) to p (B| — 1) = Jo %2 (} — q2) dg =1 andp(B|1)1: fy 30 +1q) dg =3,

and expectations are given by 2o = WG/ () 8 and 211 = —3[2(1/4)B/4)]+3 [2(1/4)(3/4)]

(/)% +53/4)° TRA/AGAIRA/DEA]
0. Candidate B can win the election either by receiving both citizens’ votes or by receiving

one vote and winning the tie-breaking coin toss. Conditional only on winning the election,
—3[(1/4)%+.5x2(1/4)(3/4) |+ 3 [(3/4)°+ 5x2(1/4)(3/4)]
1[4+ 5x2(1/4)(3/9)]+ 5[(3/4)° + 5+2(1/4)(3/4)]
0.5. Probabilities and expectations for candidate A are determined symmetrically. That

therefore, his expectation of Z is given by Zp =

0" = 09, ¥; = 2j, and y; (a,b) = 2, together constitute an equilibrium follows from Theorem
3. m

Proposition 2 illustrates the same basic behavior, but with three citizens instead of two
(therefore avoiding the possibility of a tie). In equilibrium, candidates propose platform
policies +0.57 but then implement +0.5 or +0.93.

Proposition 2 Let F' be a uniform distribution and let N = 3. If candidates are responsive
then there exists an equilibrium (%, x%, 0%, ¥, yy) such that candidate platforms are x3 =
—x% &~ 0.5652, voting o* = o is sincere, and policy outcomes are as follows: yj (1,2) =
—y% (2,1) = 0.5 and y}; (0,3) = —y7% (3,0) ~ .9286.

Proof. As in Proposition 1, sincere voting produces vote probabilities
p(Al=1)=p(B1) =

p(All) =p(B|-1) =

A~ = w

Upon winning, therefore, candidate B’s expectation of Z is either
1 2 1 2
L —3[3B/M0/4*+5[301/9)6/4)°] —201/9°+33/9° 26 .
12 7 e/ 1 [B0/96/7] LGy w9286 Condi-
tional only on candidate B winning the election, the expectation of Z is given by Zp =
—3[3(3/4)(1/4)*+(1/4)]+ 3 [3(1/4)(3/4)*+(3/4)°] 2% . .
2 2 _ 26 ~
L3/ (/0 (7] 13 B @A 7] 6 0.5652. Probabilities and expectations for

candidate A are determined symmetrically. That o* = o, ¥

= 0.5 or 2073 =

= 2;, and ¥} (a,b0) = Zap
together constitute an equilibrium follows from Theorem 3. m

Propositions 1 and 2 illustrate basic equilibrium behavior for an electorate with responsive
candidates. They also demonstrate how the announcement of an election outcome might

alter a candidate’s beliefs about the true state of the world. This behavior is consistent
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with popular assessment of actual candidate behavior in real-world elections. Observers have
long noted an empirical tendency for winning candidates to moderate their political stances
(relative to campaign platforms) after close-shave elections, and to move toward extreme
policy options after landslide victories, interpreting such as "mandates" from voters. In this
setting, the notion of a mandate can be interpreted quite literally: large margins of victory

communicate strong evidence in favor of extreme policy moves.

4 Abstention

The analysis of Section 3 assumes that every citizen must vote. Most democracies
allow abstention, however, and abstention rates tend to be fairly high. In this section,
citizens are allowed to vote for either candidate or to abstain from voting. With this
modification, Lemma 4 repeats the voting stage-game analysis of Section 3.1, treating policy
outcomes y4 < yp as exogenous. As before, citizens who strongly believe the state to be
high or low will have strong preferences for yg or y4, respectively. Now, however, a belief
threshold strategy o, r,, can be redefined using two thresholds instead of one, to allow for the
possibility that citizens who are almost indifferent between the two policy outcomes prefer

to abstain altogether from voting.

Definition 2 The symmetric voting strategy profile or, 1, s a belief threshold strategy, with
belief thresholds Ty < Ty, if

Aifqs <Ty
o (¢,8) =4 0if Ty <qs <Ty
B if qs > Ty
on 1, 15 a symmetric belief threshold strategy if To = —Th.

Since voting is costless, and since each citizen’s private signal induces a strict preference
ordering over the two policy outcomes, it may seem unlikely that allowing abstention will
alter equilibrium behavior. However, as Lemma 1 states, 77 < T5 in equilibrium, implying
positive abstention. The logic behind this result is the swing voter’s curse (Feddersen and
Pesendorfer, 1996): because citizens’ opinions are correlated with the truth, and voting is
informative, the candidate with the superior policy is more likely to win the election by one
vote than to lose by one vote. A vote for the inferior candidate is therefore more likely
to be pivotal than is a vote for the superior candidate, so a citizen who is indifferent—or,
by continuity, almost indifferent—between voting for the two candidates strictly prefers to

abstain.
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Lemma 4 (Swing voter’s curse) If policy outcomes ya < yg are exogenous and absten-
tion is allowed then the best response to any voting strateqy o is a belief threshold strategy
on.m,- Such a strategy is a symmetric Bayesian (partial) equilibrium only if Ty < Ty. Fur-
thermore, there exist belief thresholds Ty < Ty such that ory ry; is a symmetric Bayesian
(partial) equilibrium. If yg = —ya then there exists a threshold T* > 0 such that o_r«« s

a symmetric Bayesian (partial) equilibrium.

Proof. See Appendix. m

The last part of Lemma 4 points out that if policy outcomes are symmetric around the
zero policy then equilibrium voting behavior may exhibit the same symmetry. In that case,
whether a citizen votes or not depends only on her whether her information quality (); exceeds
the threshold T*. Like Lemma 1, Lemma 4 characterizes equilibrium responses to exogenous
policy outcomes. Proposition 3 now treats the case in which policy outcomes are determined
by campaign platforms, which are chosen by policy-motivated (i.e. citizen) candidates before
the election. Like Theorem 2, Proposition 3 predicts that campaign platforms will diverge
in equilibrium. Partial equilibrium voting behavior is given by Lemma 4, implying positive
abstention in equilibrium. As in Lemma 4, equilibrium voting behavior and candidate

platforms may be symmetric around the zero policy.

Proposition 3 If policy platform commitments are binding, candidates are policy-motivated
and abstention is allowed, and if there is a unique equilibrium voting response o* (x,rp)
in the stage-game for every pair x4 # xp of candidate platforms, then there exists a thresh-
old T* such that (o_p« 1+, 2%, 2%) is a perfect Bayesian equilibrium, where x5 = —x% =

Zp (UfT*,T*)~

Proof. See Appendix. =

Like Theorem 2, Proposition 3 predicts that candidate platforms will diverge in equilib-
rium, as candidates learn different information upon winning the election. Other than the
fact of winning the election, however, a candidate can infer no information about vote totals
because he must choose his platform policy before voting takes place. Once vote totals
are announced, a candidate may therefore wish to implement some policy other than his
campaign platform. This possibility is allowed in Theorem 4.

By allowing the winning candidate to implement any policy of his choice, Theorem 4
resembles Theorem 3. Like that theorem, Theorem 4 predicts that candidates respond
identically to vote totals. This implies, however, that a citizen do not actually care who
wins the election, and therefore no longer restricts her attention to the rare case in which
her vote changes the identity of the election winner. The logic of the swing voter’s curse,

therefore, no longer applies.
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Since voting is costless and pivotal votes are no longer of concern, it may seem unlikely
that citizens will abstain from voting in equilibrium—even a minimally informed citizen’s
signal, after all, is more likely to be Z than —Z. To the contrary, however, Theorem 4
states that equilibrium belief thresholds diverge, implying positive abstention. The logic
of this result is as follows: in equilibrium, the winning candidate interprets vote totals as
indicative of voters’ private information. Each A vote, therefore, lowers his expectation of
7, while each B vote raises his expectation of Z. Since individual signals are correlated
with the truth and voting is informative, the winning candidate’s policy expectations will
likely be pushed in the true direction of Z. An additional vote in the proper direction,
therefore, has less marginal impact than an additional vote in the wrong direction. This
makes a perfectly uninformed citizen—and, by continuity, a poorly informed citizen—prefer
to abstain. Perhaps more intuitively, a perfectly uninformed citizen prefers, given her fellow-
citizens’ vote totals a and b, to implement the policy E (Z|a,b;c*) = Z,5. Since (by Lemma
2) this is precisely the choice made by the winning candidate, the uninformed citizen achieves

her optimum by abstaining.!?

Theorem 4 (Signaling voter’s curse) If candidates are policy-motivated and responsive
to wvote totals and voter abstention is allowed then the best response to any belief threshold

strateqy o, 1, 15 another belief threshold strategy T where T} (o1, 1,) <

O'Tl,T2)7T2*(UT1,T2)7
T3 (o, 1,); furthermore, a threshold T* exists such that
(U,T*;p*, TA, TR, y;b) is a perfect Bayesian equilibrium for any candidate platform pair (x4, rp),

where y; ,, is the candidate response function described in Lemma 2.

Proof. See Appendix. =

Proposition 4 provides a simplistic, but illustrative, example of the equilibrium identified
in Theorem 4. Information quality is distributed uniformly, and there are only two citizens.
In this simple example, because of the signaling voter’s curse, equilibrium voter turnout is
only 42%! If campaign platforms reflect candidates’ expectations of the state conditional
only on winning, as in Section 3.3, then they will diverge (to £0.5242), as in Theorem 2.
Once election results are known, policy will then adjust, as in Theorem 3. A tie will cause
either candidate to moderate his policy choice (to 0), while a slight majority will push his
policy choice in the opposite direction (to £0.7907), and a large majority will make the
policy even more extreme (£0.9730). More often than not (i.e. with probability 0.63), then,
the ultimate policy outcome that is implemented is more extreme than either candidate’s

campaign platform policy.

3By voting, a citizen shifts the policy response to either Za+1,b OF Zg b1
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Proposition 4 Let N = 2 be known and let F' be uniform on [0,1]. If candidates are re-
sponsive then (%, %, o_r« 1+, Yy, yy) is a perfect Bayesian equilibrium, where o3 = —a% ~
0.5242, y5 (0,0) = 4% (0,0) =0, y5 (0,1) = —y% (1,0) = 0.7907, and y5 (0,2) = —y% (2,0) ~
0.9730, and where o_p« p+ is a symmetric belief threshold strategy with T™ ~ 0.5814. In this

equilibrium, expected turnout is approzimately 42%.

Proof. See Appendix. m

Proposition 5 next demonstrates that the logic of voter abstention applies even to an
"electorate" comprised of only a single citizen (i.e. N = 1). As the sole voter, this citizen
has complete control over the voting outcome. Nevertheless, she abstains in equilibrium with
0.33 probability. Before the election, candidates adopt platforms at 4-0.44; if she abstains,
they implement the 0 policy instead; if she votes, they respond by implementing +0.67.

Proposition 5 Let N = 1 be known and let F' be uniform on [0, 1]. If candidates are respon-
sive then there is a unique belief threshold strategy o _p= p« such that (z%, x5, 0« 7+, Y, Y})
1

is a perfect symmetric Bayesian equilibrium. In this equilibrium, T = 3, v = —x} ~ 0.44,

y; (0,0) =0, and y; (0,1) = —y; (1,0) = 0.67, and expected turnout is approzimately 67%.

Proof. See Appendix. m

This exaggerated example elucidates the logic behind the signaling voter’s curse: because
the winning candidate does not know the citizen’s type, he interprets her vote as though
her information quality is average. When it is below average, therefore, she anticipates
that the candidate will overreact to her vote, implementing a policy more extreme than her
information merits. By abstaining, she achieves a more moderate policy outcome.

The results of this section exhibit the same behavioral prediction: whether policy out-
comes are exogenous (as in Lemma 4), determined by binding platform commitments (as
in Proposition 3), or chosen ex post by the winning candidate (as in Theorem 4) informed
citizens vote in equilibrium and uninformed citizens abstain. This prediction is consistent
with the empirical evidence, reviewed in Section 77, that voter turnout is correlated with in-
formation variables such as education, and age. As Feddersen and Pesendorfer (1996) point
out, it also provides an explanation for voter abstention when voting is costless, such as
roll-off. Since equilibrium belief thresholds depend implicitly on the underlying distribution
of information, these results are also consistent with evidence in McMurray (2010b), that
the empirical importance of information is relative, rather than absolute. Turnout is also
highest among those with extreme policy preferences, consistent with evidence from Palfrey

and Poole (1987).
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5 Welfare

The Condorcet (1785) jury theorem states that, as an electorate grows large, the majority
decision identifies the better of two alternatives with probability approaching one. As
originally stated, this result assumed sincere voting with no abstention; in this model, voting
is instead strategic. Nevertheless, the same result is obtained in Theorem 5, for each of the

above specifications of the model.

Theorem 5 (Jury theorem) Let {p,}-, be a sequence of population size parameters with
limy oo pt, = 00. Then the following are true:
1. If y4 and yp are exogenous then
(a) for any k, the symmetric voting strategy 0}, that mazimizes expected utility is a
symmetric Bayesian (partial) equilibrium, and

f7 =1
(b) plimy_o. Y = va Zf .
i yp if Z =1

2. If policy platform commitments are binding and candidates are policy-motivated then
(a) for any k, the voting strategy 0y, and platform pair (mjuk,x};uJ that together
mazimize expected utility constitute a perfect Bayesian equilibrium, and
(b) plimy oo Y = Z.
3. If policy-motivated candidates choose policy responses ya,yp to vote totals (N4, Ng)
then
(a) for any k, the voting strategy 0}, and policy responses (yjﬁluk,y*Buk) that to-
gether mazimize expected utility, together with any platform pair (x4, xp), constitute a perfect
Bayesian equilibrium, and
(b) plimy—.o Y;; = Z.

4. Claims 1 through 3 remain true if voter abstention is allowed.

Proof. See Appendix. =

Theorem 5 has a number of implications for institutional design. For example, the lack
of credibility underlying campaign promises is often bemoaned for introducing uncertainty
about candidates’ future behavior. Part 3 of Theorem 5 implies, however, that responsive
candidates will utilize information gleaned from electoral results to implement the socially
optimal policy; policies that bind candidates to campaign platform policies will therefore
only inhibit welfare.

A related implication of Theorem 5 is that, when campaign platform commitments are
binding, welfare is higher when candidates are policy-motivated than when they are office-
motivated. Specifically, Lemma 1 implies identical voter behavior regardless of candidate

motivation; given this behavior, Part 2 of Theorem 5 implies that the policy platforms
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adopted by policy-motivated candidates (which differ in equilibrium from those adopted by
office-motivated candidates, by Theorems 1 and 2) are socially optimal. This result may
have relevance for determining optimal financial rewards for office holders.

The result that large electorates do well at selecting good policies might motivate popular
"get out the vote" efforts to encourage voter participation. Some nations have gone as
far as to make voting mandatory, levying fines on non-voters. Similar policies have been
recommended for the United States (e.g. Lijphart, 1997). In an environment such as this,
such policies might seem particularly useful, since every citizen possesses valuable private
information; by allowing abstention, a voluntary election fails to utilize this information.
On the other hand, it is also sometimes argued that voters who lack information should be
prohibited from voting.

An implication of Theorem 5, however, is that equilibrium voter abstention is socially
optimal. Specifically, Part 4 of Theorem 5 states that, allowing voter abstention in each
version of the model, the optimal combination of voter and candidate behavior constitutes
a Bayesian equilibrium. As discussed in Section 4, any such equilibrium involves voter
abstention. One way to understand this result is that, as McMurray (2010b) points out, an
optimal election mechanism would place greater weight on the votes of citizens with high-
quality information than on those of poorly informed citizens; allowing abstention is a crude
way of accomplishing this. With responsive candidates, an alternative intuition comes from
viewing voters and candidates as senders and receivers in a "cheap talk" game (a la Crawford
and Sobel, 1982). Within that framework, allowing abstention amounts to expanding the
size of the message space from two messages to three. This interpretation is immediately
evident in Proposition 5, where the single citizen divides her type space into three equal

segments, voting according to o_1 1 in equilibrium.

11
373

6 Multiple Candidates

In this section, the set {A, B,C, D} of candidates is expanded from two to four. As in
Section 3.4, candidates are responsive; as in Section 4, abstention is allowed. Definition 3
redefines the concept of a belief threshold strategy for this setting, using four belief thresh-
olds instead of two. Under such a strategy, citizens with strong private opinions vote for
candidates A or D, citizens with moderate opinions vote for candidates B or C, and citizens

with only weak opinions abstain.
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Definition 3 o1, 7,105,705 %S @ belief threshold strategy with abstention if

(A if gs € (=1, Tap)

B if qs € (T'ap, Tro)

OTap TpoToc Tep (458) = 0 if g5 € (To, Toc)

C ifqs € (Toc, Tep)
D ifqs € (Tep, 1)

\

If Top = —Tao =Ty andTep = —Tap =T then o_q, 1, 1, 1, 15 @ symmetric belief threshold
strategy.

Theorem 6 now states the existence of a perfect Bayesian equilibrium, characterized by
belief threshold voting. As prescribed by Lemma 2, the winning candidate implements his
expectation of the state, conditional on vote totals; as in Lemma 3, the effect of a single vote
is to push the policy outcome in one direction or another. Because more extreme citizen
types vote for candidates A and D than B and C, votes for these two candidates have a
greater impact on the winning candidate’s beliefs. Thus, voting for an extreme candidate

pushes policy by more than voting for a moderate candidate.

Theorem 6 If candidates A, B, C, and D are responsive and abstention is allowed then
there exist quality thresholds 0 < T7 <15 <1 such that

(x*, O Ty, —T; Tr T y*) is a perfect Bayesian equilibrium if y* = (y}‘)je{Avac’D} 15 the vector
of policy response functions defined by

v (a,b,¢,d) = Zopea = B (Z|NA =a,Ng =b,Nc =c¢, Np = d; O-_T2*7_T1"‘7T1*7T2*> for any vot-

j)je{A’BC’D} s any vector of candidate platforms.

ing outcome (a,b,c,d) € Z and x* = (x

Proof. See Appendix. =

Similar to Proposition 5 in Section 3.4, Proposition 6 illustrates the equilibrium identified
in Theorem 6 for the electorate comprised of only a single citizen. In that equilibrium, all
candidates expect a positive vote share, and the citizen also abstains with positive probability

(expected turnout is 80%).

Proposition 6 Let N = 1 be known, and let F' be uniform on [0,1]. If candidates A, B,
C, and D are responsive then (z*, 0%, y*) is a perfect Bayesian equilibrium for the symmetric
belief threshold voting strateqy o* = 0_¢6 _2 2.6, the vector y* = (y;-‘)je{A’B’aD} of policy
responses defined by y; (0,0,0,1) = —y;(1,0,0,0) = 0.8, y; (0,0,1,0) = —y;(0,1,0,0) =

0.4, y7(0,0,0,0) = 0, and any vector x* = (27

j)je{A,B,C,D} of candidate platforms. In this

equilibrium, expected voter turnout is 80%.
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Proof. See Appendix. m

Voting behavior in Proposition 6 is similar to that in Proposition 5, in that the type
space is divided in equilibrium into equal segments—this time five instead of three. Applied
here, the logic of Theorem 5 suggests that this addition of candidates improves welfare.

One noteworthy comparative static result from this section is that the intensity of a
citizen’s political preference is positively related to her information quality. That is, citizens
with poor information quality tend not to support extreme candidates. This is despite the
modeling assumption that the ideal policy is commonly known to lie at one of the extremes
of the policy spectrum: if information were perfect, every citizen would be an extremist. In
essence, the same "signaling voter’s curse" that in Section 4 caused citizens with the poorest
information to abstain altogether from voting causes moderately informed citizens to vote

for a moderate rather than an extreme candidate.

7 Conclusion

In generalizing the Condorcet (1785) environment, this paper begins to bridge the gap
between models of conflicting interests and conflicting information. For example, asymmet-
ric information provides a novel explanation for single-peaked preferences; consistent with
empirical evidence from Palfrey and Poole (1987), citizens with the most information favor
the most extreme policies, and are the most likely to vote. If candidates commit to imple-
ment campaign platform policies, office motivation yields a standard median voter theorem,
while policy motivation yields an equilibrium with divergent platforms. If pre-election policy
commitments are nonbinding, the candidate who wins office can utilize information reflected
in vote totals when implementing policy. This gives rise to the popular notion of electoral
mandates—by which large vote margins prompt more extreme policy movements. Similarly,
narrow victories lead candidates to moderate their policy stances. Votes for extreme candi-
dates impact the eventual policy outcome more strongly than votes for moderate candidates,
providing a possible rationale for candidates who are unlikely to win office but nevertheless
campaign, and do receive some votes. The possibility of extreme policy outcomes is desir-
able here, underscoring the importance of reevaluating standard models, in which extreme
policies represent a failure to compromise between competing interests.!*

When platform commitments are binding, the swing voter’s curse dissuades uninformed
citizens from voting, even though voting is costless—an unsurprising result, given the similar-
ity between this model and the models of McMurray (2010b) and Feddersen and Pesendorfer

4 Even relaxing the assumption that the ideal policy lies at one of the two extremes, movements away

from the center would likely reflect welfare improvements.
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(1996). The logic of the swing voter’s curse, however, stems from the observation that a
citizen’s vote only influences her payoff when it changes the election outcome, so that a
citizen should condition her behavior on this rare but informative event. With responsive
candidates, a citizen’s vote always influences the policy outcome; in fact, the identity of the
election winner is irrelevant to her decision. The result that uninformed citizens continue
to abstain, therefore, may be surprising. Abstention is commonly viewed as a threat to
democracy, but improves welfare here—contrary to the intuition that nonvoters fail to con-
tribute socially valuable information—Dby enriching voters’ message space. The comparative
static result that a citizen’s information quality (relative to others in her electorate) makes
her more likely to vote is also important for explaining phenomena such roll-off, as well as
the empirical correlations between information and voting discussed by McMurray (2010a).
As noted above, one justification for the common-value model is its ability to explain results
such as these, which are difficult to accommodate in a standard framework.

A natural extension of this model would be to endogenize entry. In that context, a
multidimensional policy space would be particularly interesting: just as the vote shares
of two candidates identify the optimal policy in one dimension, the vote shares of k + 1
candidates (with linearly independent platforms) would likely identify the optimal policy
in k£ dimensions. If so, candidates may continue to enter a costly campaign, in efforts
to draw attention to neglected policy dimensions and enrich the menu of messages that
voters can send. An important component for such an analysis might be some sort of cost
for deviating from policy platforms: when platforms are completely non-credible, candidates
are perfectly responsive, implying that the identity of the winning candidate actually doesn’t
matter, and entry always has benefit; if platform commitments instead limited a candidate’s
responsiveness, then the identity of the winning candidate would matter, and an entrant
would risk splitting the vote share of the most attractive candidate, upsetting the election
in favor of an inferior opponent.

It is worth noting that nothing about this signaling mechanism of elections need limit
its interpretation to the candidates of a given election; electoral results could just as easily
send a "message" to other elected officials. For example, a recent victory by Republican
Scott Brown in a 2010 special Massachusetts election to fill the senate seat vacated by
the passing of Democratic senator Ted Kennedy, who had held the seat for decades, was
popularly interpreted as a call for moderation in health care reform and other policies under

consideration by a Democratic congress and Democratic president Barack Obama.!® For

5Cooper, Michael (2010, January 10). G.O.P. Victory Stuns Democrats. The New York
Times, http://www.nytimes.com/2010/01/21 /us/politics/21elect.html?scp=9&sq=Scott %20Brownd&st=cse
(accessed 6 February 2010).
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that matter, similar motivations may influence other political activities, such as writing
letters to public officials and participating in protests, or even public opinion surveys. This
model could also be reinterpreted an informational model of proportional rule elections, in

which the vote share that one party receives determines its fraction of seats in parliament.

A Appendix: Proofs

Lemma 1 If ya,yg are fized exogenously then the best response to any symmetric voting
strategy o 1s a belief threshold strateqy or. Furthermore, there exists a belief threshold T™*
such that op« is a symmetric Bayesian (partial) equilibrium. oq is such an equilibrium if

and only if policy outcomes yg = —y4 are symmetric around zero.

Proof. For a citizen of information quality ¢ € [0, 1] and signal s € {—1,1}, the difference
Aap (g, s;0) in expected utility from voting for candidate B instead of candidate A (given

opponent voting strategy o) is given by the following:

(14 zqs)

DO | —

Aap(q,s0) = Z [u(yp, 2) — u(ya, 2)] [Pr (pivg|z) — Pr (pivalz)]

= 2(yp—ya) (1 —79) (P1—151>%(1+qs)
25— ) (-1 - 9) (P = PL) £ (1~ g5)
( qsgj(ﬁ1+P_1—P1—P_1>
+ (15_1+P1—}31—P_1>
3?(]5—1‘1‘]31—]51—1371)
+(Pa+Pa-p-P)

)

= (yB - yA)

\ J

When y4 # yp, this benefit is positive if and only if ¢s exceeds a belief threshold Tyg (o),
defined by (9) below.

g(ﬁ1+P1+15_1+P_1> + (]51+P1—P_1—P_1>
Typ (0) = —>— - . N : (9)
37<P1+P1—P71—P71>+(P1+P1+P71+P71)

Thus, the best response to any voting strategy o is a belief threshold strategy or,,). In
particular, the best response to a belief threshold strategy or is another belief threshold strat-
egy 0r7,,(s)- Lhe best-response threshold function Typ (or) is thus a continuous function

from the compact set [—1, 1] into itself, so a fixed point T* = Typ (o7+) exists by Brouwer’s
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theorem, and the corresponding belief threshold strategy o« is a symmetric Bayesian (par-
tial) equilibrium. Citizens have no incentive to deviate from o7« when y4 = yp because in
that case voting has no influence on policy.

A threshold at T' = 0 is special because voting probabilities are symmetric in that case:
p(All;00) = p(B] = 1;00), p(Al = 1;00) = p(B|1;00) and ¢ (a,b2) = 1 (b,a] — 2). This
implies symmetric pivot probabilities 7 (z) = 7, (—z2), 75, (2) = 752 (=z), P, = P_;, and

Py = P_4, in turn reducing (9) to Tup (0¢) = §. Thus T* = 0 is a fixed point of (9) if and

only if y = 0 or, equivalently, if policy outcomes ygp = —y4 are symmetric around zero. =

Theorem 1 (Median Voter Theorem) If policy platform commitments are binding and
candidates are office-motivated, and if there is a unique equilibrium threshold T (x4, xg) in
the stage-game associated with every pair x4 # v of candidate platforms, then (o*,x%, %)
s a perfect symmetric Bayesian equilibrium if and only if o* is the belief threshold strategy

or- and x% = xp = 0.

Proof. The voting stage-game equilibrium condition that ¢* be a belief threshold strategy
is stated in Lemma 1. Rewriting the best response threshold (9) in terms of the probabilities
Ay =P+ P and Ay =P+ P_; of being pivotal in states 1 and —1 yields the following;:

7 (A1 + Ag) + (A1 — Ay)

TAB( ) (Al A2)+(A1+A2)‘

Q@I

This best response threshold is increasing in § = yA;yB = 24228 and therefore in 24 and in

rB.

(A1 4+ A2)] — [7 (A1 + As) + (A1 — Ag)] (A1 — Ay)
(A1 — Ag) + (A1 + A))?

(A4 Ag) [7 (A1 — Ag) +
[

4A,As
[7 (A1 — Ag) + (A + Ap))?

If T* (x4, xp) is unique for every pair x4 # xp of candidate platforms then this implies that
T* also increases in x4 and zp.'6
Citizens are more likely to vote candidate B than for candidate A if and only if 7™ < 0.

The two candidates expect equal vote shares if and only if 7% = 0. As Lemma 1 states,

this occurs in equilibrium only if yA;yB = “;r””B = 0 or, in other words, if zg = —x4. The

161f there are mutliple partial equilibrium thresholds 7% (x4, z ) in response to candidate platforms x4 #
zp then the result that T' (o) increases with y = YAT¥8 — 24328 implies that both the minimum and the

maximum partial equilibrium thresholds increase with x4 and zp.
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result that 7™ increases with z therefore implies that T > 0 whenever xp > —z 4 and that
T* < 0 whenever x5 < —z 4. In other words, the candidate whose platform is closer to zero
receives a larger (expected) share of votes. Thus no pair (z4,xp) of candidate platforms

other than (0,0) can be sustained in equilibrium. m

Theorem 2 (Policy Divergence) If policy platform commitments are binding and can-
didates are policy-motivated, and if there is a unique equilibrium threshold T™ (xa,xp) in
the stage-game for every pair x4 # xp of candidate platforms, then (o*,x%,x%) is a per-
fect symmetric Bayesian equilibrium only if o is the belief threshold strategy O e (2% %) and
= Za (0%, 2%, x) < Zp (0%, 2%, 0}) = o}, where 2; (0,24,25) = E(Z|W = j;0,24,78).

Furthermore, such an equilibrium exists, with T* = 0.

Proof. McLennan (1998) shows, for common interest games, that the strategy that max-
imizes the common objective function is an equilibrium—since no player can profit by
deviating—and that the symmetric strategy that maximizes the common objective func-
tion is a symmetric equilibrium. In the context of this model, the latter of these two results
implies that the optimal voting response o™ (x4, xp) to candidate platforms x4 and xg is an
equilibrium in the voting stage-game, and therefore (by Lemma 1) can be characterized by
a belief threshold 7. If there is a unique equilibrium strategy in each voting stage-game,
therefore, then that strategy is an optimal response to 24 and zp (i.e. maximizes Fu (Z,Y)).

Policy-motivated candidates, like voters, seek to maximize Fu (Z,Y). Taking optimal
voter responses as given, McLennan’s (1998) first result therefore implies that the platform
pair (x%, %) that maximizes Eu(Z,Y) is an equilibrium in a reduced game between the
two candidates. The strategy combination (o*, 2%, z%;) that maximizes Eu (Z,Y") generally,
then, is a perfect Bayesian equilibrium in the original game. Such an optimal strategy
combination exists by the Weierstrass theorem, since Fu (Z,Y;0,x4,xp) is continuous in
(0,24,2p) on the compact set [—1, 1]2 x .

For any set 2 of information, expected utility

Bu(x,Z|Q) = > —(z—2)"Pr(z|Q)

z=1,—1

is strictly concave in z, and is uniquely maximized at * = FE (Z|2). If voting behavior
were fixed as o (24, xp) for an arbitrary pair (24, xp) of candidate platforms, therefore, then
candidate j could increase Eu (Z,Y|W = j) by deviating to z; = 2; (0, 24,2p). Allowing
voters next to replace their previous voting strategy with the stage-game equilibrium response
to the new platform pair would only increase Fu (Z,Y) further, by the above logic of optimal

voting. By these two steps, therefore, candidates can improve upon any pair (z%,z%) of
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candidate platforms unless, for the stage-game equilibrium voting strategy ¢* = = Ope ()
it is the case that x7 = 2; (0%, 2%, 25). That 24 < Zp follows because o is a belief threshold
strategy, so W = A is more likely when Z = —1 and W = B is more likely when Z = 1,
because a high proportion of citizens receive negative and positive signals, respectively,
in the two states. That oq together with Z4 (0q,24,2p) and Zp (09, 24, Z5) constitute an
equilibrium follows from the last part of Lemma 1, because 2g (09, 24, 25) = —Z24 (00, 24, 2B)-

Lemma 3 If or is a belief threshold strategy (with —1 < T < 1) then Zu1p(0r) <

Zap (01) < Zapt1 (o7) for all a,b € Z,.
Proof. If 0 < T < 1 then 4 simplifies as follows,

pO—T(A|—1 +f 1+qu<> Doy (B = 1) = [} 1
Doy (A1) = +f QOAF (@) peyp (Bl = 1) = [1 1 (1+q)dF (q),

80 Doy (Al — 1) > po, (A1) and py, (B|1) > pyp (B] —1). If =1 < T < 0 then 4 reduces
similarly, yielding the same inequalities. From (5) it can be seen that 1, (a,b+1|z) =
W"bTT(flz)z/)aT (a,blz) and ¥, (a+1,b[z) = W%W@DJT (a,b|z). The expectation of Z given
N4 =a and Ng = b+ 1 is therefore

. Vo, (a,0+1Z =1) =1, (a,b+1|Z = —1)
Zaprror) = Yo (0,0 + 1|7 = 1)+¢JT (a,b+1]Z = —1)
_ Der (BIZ=1)4,, (a,b]Z =1) = pop (B|Z = 1) ¢, (a,b|Z = —1)
Doy (BlZ=1)¢,, (a,b]Z =1) + po, (B|Z = —1) 4, (a,b|Z = —1)
o Por (BIZ=1)Y,, (0,02 =1) —por (BIZ =1) §,, (4,42 = —1)
Por (B|Z = 1), (a,b|Z = 1) + por (B|Z = 1) ¢, (a,0|Z = —1)
= fab(UT)

That 2,114 (0) < Zap (0) follows from similar reasoning. m

Theorem 3 (Signaling) If candidates are responsive then the best voting response to a
belief threshold voting strateqy is another belief threshold strategy. Furthermore, if T* = 0
and y; (a,b;0) = Z,4 (o) is the policy choice described in Lemma 2 for j = A, B, then
(%, 2%, o1, Yy, Uh) 1S a perfect symmetric Bayesian equilibrium for any pair z%, % € [—1,1]

of policy platforms.

Proof. Given that a responsive candidate will implement y; , (o) in response to vote totals a

and b and voting strategy o, the benefit A 45 (0) to an individual citizen of voting B instead
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of A is given simply by the following:

Bir = Y S [ s =P+ (s — )] (0.b12) (14 209)

z=1,—1 a=0 b=0

= Z Z Z[(yZ,bH - y;+1,b) X

z=1,—1 a=0 b=0

* *
(Z B Yar1p + Yabr1

5 ) Y, (a,blz) (14 zqs) . (10)

If o is a belief threshold strategy then y, ., (0) = Zapi1(0) > Zag1p(0) = yiiq, (0), as
pointed out by Lemma 3. Since 2,341 and 2,41, are bounded between —1 and 1, Ap is

strictly increasing in ¢s:

dA e . i} (TR T
D DD S NN CRE S PR EE

z=1,—1 a=0 b=0

- (2a,b+1 - 2a+1,b) <]— - M) 77Z)J (CL, b|Z - ]‘)
a=0 b=0
0o 0o ) ) 2@ n 2(1
o Z Z (Za7b+1 - Za+1,b) <_1 - %) wa (CL, b|Z - _1)
a=0 b=0
> 0

Thus the benefit A g to voting B is positive if and only if ¢s exceeds the belief threshold
T* (o), so the best response to or, given responsive candidates, is another belief threshold
strategy or+(or)-

If T = 0 then voting is symmetric with respect to the two candidates (i.e. p(A|z) =
p(B| —2), ¥(a,b|z) = ¥ (b,alz) for z = —1,1 and a,b € Z,) and candidates’ policy re-

sponses are likewise symmetric (i.e. y;, (0) = 2.5 (0) = =20 (0) = —y;, (0) for a,b € Z,),
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so A,p reduces from (10) to the following:
Aap

(e .o] o * + %
= Z Z Z (Yo ps1 = Yas1) (Z - M) ¥, (a,blz) (14 zqs)

z=1,—1 a=0 b=a+1

%) o) . . _y*a . y* .
22 > (Wit i) (2 - +12 — ) by (b,a = 2) (1 + 2gs)

z=1,—1 b=0 a=b+1

00 00 " n .
- Z Z Z (Va1 = Yar1) (Z - w> ¥, (a,b|2) (1 + zqs)

z=1,—1 a=0 b=a+1

- = * * _y; - y;
T Z Z Z (~¥asrs + Yapir) (Z - ’b+12 +1’b) Y, (a,b] — 2) (1 + 2zqs)

z=1,—1 a=0 b=a+1

oo o0

* + oy
= XY o senn) (5= ) ) (14 200

z=1,—1 a=0 b=a+1

%) 00 . . y; +y;
b Y han - sts) (o B g ) (- 2g),

z=—1,1 a=0 b=a+1

This expression is equal to zero if gs = 0, which is the case for a citizen right at the threshold
T =0. Thus o* = 0y, together with the policy functions y; , defined by Lemma 2, constitute

a perfect Bayesian equilibrium. m

Lemma 4 (Swing Voter’s Curse) If policy outcomes y4 < yp are exogenous and absten-
tion 1s allowed then the best response to any voting strateqy o is a belief threshold strategy
on.m,- Such a strategy is a symmetric Bayesian (partial) equilibrium only if Ty < Ty. Fur-
thermore, there exist belief thresholds TY < Ty such that ors1; is a symmetric Bayesian
(partial) equilibrium. If yg = —ya then there exists a threshold T* > 0 such that o_p+ = is

a symmetric Bayesian (partial) equilibrium.

Proof. For a citizen of information quality ¢ € [0, 1] and signal s € {—1,1}, the difference
Aop (g, s;0) in expected utility between voting for candidate B and abstaining in response

to policy outcomes y4,yp and voting strategy o is given by the following, where 3 = %
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denotes the midpoint between the two policy outcomes, as before:

Bop(05:0) = 3 [wlyp, 2) —ulya, 2] Pr (pivs]2) 5 (1 + 2q5)
= 20y —ya) (1- ) Py (1+ a9

"Uz

1
+2(yp —ya) (=1 —y) P- 15
= (yp —ya) [qsy (P 1— P1> (15_1 + Pl)]

~[p(Pa+p)+ (P P)|1

A citizen prefers voting B to abstaining if and only if this benefit is positive. When y4 # yg,
Agp is positive if and only if ¢gs exceeds a belief threshold Top (o), defined by (12) below.
Similarly, a citizen prefers voting A to abstaining if and only if ¢s is below the threshold
T4 (0), as defined in (11). Also, just as in Lemma 1, a citizen again prefers voting B to

voting A if and only if gs exceeds Typ (), defined above in (9) and rewritten here as (13).

) g(P+Pa)—(P—P) -
—y (151 — P_l) + (151 + P_1>

) 7 (15_1 + P1> + (15_1 - P1> 12
()« (7o)

g(ﬁ1+P1+15_1+P_1> + (]51+P1—]5_1—P_1>
Tap (o) = — — — — (13)
§<P1+P1—P71—P71>+<P1+P1+P71+P71>

<

Setting 77 = min {74 (0),Tsa (0)} and To = max{Typ (0),Tsa (0)} therefore defines a
belief threshold strategy or, r, that is a best response to o.

The belief threshold strategy o, r, is not an equilibrium if 77 = 75, = T" because the best
response thresholds to o7 do not coincide: Tag (077) < Top (o). To see this, consider
the case in which 7" > 0. In that case, a citizen votes for B (i.e. ¢s > T') only if she receives
a high-quality positive signal; citizens with low-quality or negative signals all vote for A (i.e.

qs <T). Voting probabilities therefore reduce from (4) to the following,

1

p(Al:) = F(Tw)+5 [ (=20 f )

B

pe (Bl = 5 [ (0 @
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yielding the following inequalities:

P (Al = 1) ps (BI1) > po (A1) ps (B] = 1) (14)
ps (Al =1) > F(Tp) +ps (B]-1) (15)
F(Tg) +p, (B|1) > p, (A1) (16)
Pe (A1) ps (BI1) > po (Al =1)ps (B = 1). (17)

These imply that PP, > P,P_,, whichis algebraically equivalent to Tag (o17) < Top (or.7).
This can be seen as follows,

p,1 1—P—1P1
= S D P ()] [£9() + 7 ()]
_% (70 (=1) + 7 (=1)] % (7o (1) + 75 (1)]
= TRt e G [t R e B

LSSy (5 upo (Bl = DT [, . e (A1)
—ZZZwU(J,ﬂ—l)%(lﬂ,kll) {HT} [H_kﬂ ]

1> o pF (Tg)  pF (Ts)
> ZZZ%U,JI—I)%(%,MU{ ir1 k+1]

= > > B Al 1 (Bl 1) (A (B B - 5

-3 3 A (Al 1) (B - 1t (A (B i~ 1

k*O] k+1

_ b F(Tg)e uu2j+2k+1 } - A

= ZZ T DT Al = D (B = D (Al 2] (B11)
(0577 (A1) py™ (BI1) = p5 77 (Al = 1) p5 ™ (Bl = 1)] (k — j)

> 0,

where the first inequality follows from (14) through (16) and the final inequality follows from
(17). Similar reasoning applies if Tyg = Top =T < 0.

Since the best response to a threshold strategy is another threshold strategy, the best
response threshold functions Tag (o1, 1,) < Tos (01, 1,) can together be thought of as a
single continuous function from the set {(77,73) : 0 < T7 < Ty < 1} of voting thresholds into

itself. Since this set is compact, a fixed point (77, T5) exists by Brouwer’s theorem; the
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corresponding threshold strategy o7+ 1 is therefore a symmetric Bayesian (partial) equilib-
rium.

Symmetric voting thresholds 7, = —T7} = T produce symmetric vote probabilities
Po_zr (Al2) = Po_r., (B[ — 2), symmetric outcome probabilities ¢, (a,b[z) =, _, . (b,a| — 2),
A (2)=xB (-2),PL=P,=P,and P,=P_, =

o_7.T o_1,7T
P.  Symmetric platforms yg = —ya imply that y = 0, so that best response thresholds
Tog(0_r7) = —Tao(0_17) = % > 0 are symmetric as well. In that case, the best

response function Ty (0_7.1), is a continuous function from the compact interval [0, 1] into

and symmetric pivot probabilities 7

itself, again implying by Brouwer’s theorem the existence of a fixed point 7™ such that
Top (0_p+q+) = —Tag (0_p« 1) = T* > 0; the corresponding threshold strategy o_r« 7~ is a

symmetric Bayesian (partial) equilibrium. m

Proposition 3 If policy platform commitments are binding, candidates are policy-motivated
and abstention is allowed, and if there is a unique equilibrium voting response o* (x,rp)
in the stage-game for every pair x4 # xp of candidate platforms, then there exists a thresh-
old T* such that (o_p« 1+, 2%, 2%) is a perfect Bayesian equilibrium, where x5 = —x% =

éB (O-fT*,T*)'

Proof. McLennan (1998) shows, for common interest games, that the strategy that max-
imizes the common objective function is an equilibrium—since no player can profit by
deviating—and that the symmetric strategy that maximizes the common objective func-
tion is a symmetric equilibrium. In the context of this model, the latter of these two results
implies that the optimal voting response o* (x4, xp) to candidate platforms x4 and zp is an
equilibrium in the voting stage-game, and therefore (by Lemma 4) can be characterized as a
belief threshold strategy o7: 1y, with 77" < T3. If there is a unique stage-game equilibrium
voting strategy, therefore, then that strategy is necessarily an optimal response to x4 and
xp (i.e. maximizes Fu (Z,Y)).

Policy-motivated candidates, like voters, seek to maximize Fu (Z,Y). Taking optimal
voter responses as given, McLennan’s (1998) first result therefore implies that the platform
pair (2%, %) that maximizes Eu(Z,Y) is an equilibrium in a reduced game between the
two candidates. The strategy combination (o*, 2%, 2%;) that maximizes Eu (Z,Y") generally,
then, is a perfect Bayesian equilibrium in the original game. Such an optimal strategy
combination exists by the Weierstrass theorem, since Fu (Z,Y;0,x4,2p) is continuous in
(0,24, 7p) on the compact set ¥ x [—1,1]*.

For any information set €, the policy that maximizes E [— (z — Z ) 2] is simply z =
E(Z|Q). If voting behavior were fixed as o (x4,xp) for an arbitrary pair (x4,xp) of
candidate platforms, therefore, then candidate j could increase Eu (Z,Y|W = j) by de-

viating to z; = Zj(0,za,xp). Allowing voters next to replace their previous voting

32



strategy with the stage-game equilibrium response to the new platform pair would only
increase Fu (Z,Y) further, by the above logic of optimal voting. By these two steps, there-
fore, candidates can improve upon any pair (z%,z}) of candidate platforms unless, for the
stage-game equilibrium voting strategy o*, it is the case that 2} = Z; (o*,2%,2%). That
Za(o*, a%, o) < 2 (0*, 2%, a%;) follows because o* is a belief threshold strategy, so W = A is
more likely when Z = —1 and W = B is more likely when Z = 1, because a high proportion
of citizens receive negative and positive signals, respectively, in the two states.

Symmetric voting thresholds T, = —T} = T produce symmetric vote probabilities

Po_pr (Alz) = Po_r.r (B| — z), symmetric outcome probabilities Vo o (a,blz) = Vo oo (b,al — 2),
A

and symmetric pivot probabilities 7 (2) =78 (=2), P, = P, = P, and P, =

o_T.T o_17,T
P_, = P, and lead to symmetric expectations Zp (0_r71) = —Za (0_rr). This implies
symmetric platforms x}; = —z% in equilibrium, implying that best response thresholds
Tog(0_77) = —Tao(0_77) = % > 0 are symmetric as well. In that case, Lemma 4

demonstrates the existence of an equilibrium threshold 7* such that (o_7« r«, 2%, z5) is a

perfect Bayesian equilibrium for 2% = 2; (0 _7+7+). =

Theorem 4 (Signaling Voter’s Curse) If candidates are policy-motivated and responsive
to wvote totals and voter abstention is allowed then the best response to any belief threshold

strateqy or, 1, 15 another belief threshold strategy T where T} (o1, 1,) <

O'Tl,T2)7T2*(UT1,T2)7
T5 (o, 1,); furthermore, a threshold T* exists such that
(U,T*;p*, TA, TR, y;b) is a perfect Bayesian equilibrium for any candidate platform pair (x4, rp),

where y; , is the candidate response function described in Lemma 2.

Proof. Given that a responsive candidate will implement y , (o) in response to vote totals
a and b and voting strategy o, as Lemma 2 prescribes, the benefit Agp () to an individual

citizen of type ¢s of voting B instead of abstaining is given simply by the following;:

Aop = Z Z Z [_ (Wap — Z)2 + (Yap — 2)2} ¥, (a,bz) % (1+ zgs)

z=1,—1 a=0 b=0

oo o * + *
= X 3 v i) (2 B Y ) (1 ).

z=1,—1 a=0 b=0

For a belief threshold strategy o, 1,, Lemma 3 points out that y} ., (01,1,) = Zaps1 (01,,1) >

Zap (O 1) = Yt (o1, 1,). Since 2, p11 and 2, are bounded between —1 and 1, Agp is strictly
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increasing in ¢s,

da iy " Yap T Ya

d(qosB) - Z ZZ Ynbi1 — Vo) (Z - %) Y, (a,blz) z

= D> (s — ¥in) (1 - %) by (a.b|Z = 1)
=0

a=0 b
Sye , Yo+
ZZ ya,b+1 - ya,b) (—1 - %) U, (a,b|Z = —1)
a=0 b=0

> 0,

implying the existence of a threshold Top (o1, 1,) such that a citizen prefers voting for B to
abstaining if and only if ¢s > Top (0, 1,). The benefit Asp of voting B instead of A and
the benefit A 49 of abstaining instead of voting A are likewise increasing in ¢s, implying the
existence of thresholds Tsp (o1, 1) and Tao (01, 1,) above which citizens prefer to vote B
and abstain, respectively, and below which citizens prefer to vote A. Setting T (o, 1,) =
min {Tap (o, 1,) s Tao (o1, 1)} and Ty (o 1) = max{Tup (on, 1), Tos (01, 1,)} defines a
belief threshold strategy o ..

N
1 (O'Tl,Tz)yTg (O'Tl,TZ)

It remains to show that T4 (0) < T (o). To do so I show that perfectly uninformed

that is a best response to o, 1.

(i.e. @Q; = 0) individuals—and therefore, by continuity, sufficiently uninformed individuals—
strictly prefer to abstain from voting. Given candidate behavior as described in Lemma 2, a
citizen essentially chooses between three policy functions: by voting A, B, or 0, respectively,
she can cause the winning candidate to implement y (a,b) € {yi 14 Yipe1: Vs Which
action is optimal therefore depends on which of these policy functions maximizes the ex-
pectation of u (y (a,b), Z) with respect to the state Z, vote totals a and b, and her private
information (g, s). Since a perfectly uninformed citizen’s posterior beliefs about Z are the

same as her prior beliefs, however, her expectation reduces to

Ey (Ea,b {u [y (CL, b) ) Z] |Z} |Q7 S) = Ly (Ea,b {u [y (a’b) ) Z] |Z})
= Eop(Ez{uly(a,b),Z]]a,b}).

The inner component Ez {u [y (a,b),Z]|a,b} of this expression is identical to candidates’
objective function; by Lemma 2, it is uniquely maximized at y;, = Z,5.  Therefore
Ez{uly(a,b),Z]|a,b} is greater for y(a,b) = y;, than for y(a,b) = y;.,, or y(a,b) =
Yipp1-  Since this is true for any voting outcome (a,b), it is true for the expectation
E.p(Ez{uly(a,b),Z]|a,b}), as well. Thus, the perfectly uninformed citizen prefers the
policy function y; , to either y;,, , or y;, ., and therefore prefers to abstain.

If thresholds 75, = —T)} = T are symmetric around zero then voting probabilities are
symmetric with respect to the state (i.e. p(A|z) = p(B|—2), ¥ (a,blz) = ¥ (b,alz) for
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z=—1,1and a,b € Z,), prompting symmetric policy responses from candidates:

Y, <a7 b|Z — 1) — Y, <a7 b|Z — _1)
Vo (@b Z =1) + 0, (a,b)Z = —1)
-, (b’a|Z = _1) + 1, (b’a|Z = 1)
—1, (bya|lZ = —=1) =1, (b,a|Z =1)
= —E(Z|b,a;0) = —yp.-

Yap = E(Zla,bio) =

As in the proof of Theorem 3, therefore, a perfectly-uninformed individual is indifferent
between voting for A and B (i.e. ¢ = 0 implies Asp = 0). Furthermore, the benefit Agp of
voting B instead of abstaining and the benefit —A 49 of voting A instead of abstaining are

the same, for individuals who receive opposite signals:

Bon(g,=5) = D D3| e — )"+ (i — 2)] wg<a,b|z>§<1—zsq>

- Y e+ i+ 5

= 3 Y [ i =) (= D) v (012) % (1+ Zsq)

This implies that best response thresholds T3 (0_7p) = =17 (0_7,r) are symmetric as well.
T5 (o_rr) is therefore a continuous function from the compact interval [0,1] into itself;
by Brouwer’s theorem, a fixed point 7™ exists (where 7% > 0 by the logic above). The
corresponding symmetric belief threshold strategy o_r- 7+, together with the policy response
functions y; , identified in Lemma 2 and any pair (xa,xp) of policy platforms, constitute a

perfect Bayesian equilibrium. m

Proposition 4 Let N = 2 be known and let F be uniform on [0,1]. If candidates are re-
sponsive then (%, 2%, o_r+ 1+, Yy, yy) is a perfect Bayesian equilibrium, where a3 = —a’ ~
0.5242, y3 (0,0) = 4% (0,0) =0, y5 (0,1) = —y% (1,0) = 0.7907, and y5 (0,2) = —y’ (2,0) ~
0.9730, and where o_p« p+ is a symmetric belief threshold strategy with T™ ~ 0.5814. In this

equilibrium, expected turnout is approzimately 42%.

Proof. Given a symmetric belief threshold o_r 1 and conditional on the state, an individual
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votes with the following probabilities,

1

1
Porn (A1) = poyy (BN = [ 5 (14 0)dg
T

= %(1—T+1_2T ) —3(1—T)(T+3)

and

1
1
Poorr (A1) = po (Bl =D = [ (=0
T

and abstains with probability p,_, . (0|z) = fOT dg = T. Given any voting outcome (a,b),
these probabilities determine the winning candidate’s expectation Z,; of Z. As Lemma 2
states, 2, is the winning candidate’s optimal policy response to (a,b).

If no one votes, or if the two citizens vote for opposite candidates, then the election

winner is determined by a coin toss, and implements the zero policy:

B O = )+ B2, (O)1)
Py (Ol =1)+p2 . (0[1)
_2p0'7T,T (A| - 1)p0'7T,T (B| - 1) + 2p0'7T,T (A|]‘>p0'7T,T (B|1)

2pU—T,T (A’ - 1)p0'—T,T (B‘ - 1) + 2pU—T,T (A‘]‘)pU—T,T (B“)

~

200

If both citizens vote B then candidate B wins the election and implements

A ~P5 . (Bl =1)+p2 ., (B[1)
02
pa . (Bl=1)+p% . (B[1)
—E (- + L Q-7 (T+3)° 4T +4

La-1+ L -17(T+3° T*+2T+5
if one citizen votes B while the other abstains then candidate B wins and implements

_QpU—T,T (0| - 1)p0_T,T (B| - 1) + 2pU_T,T (0|1)pJ_T,T (B|1)

201 -
2pU—T,T (O’ - 1)p<77T,T (B| - 1) + 2p0'7T,T (Oll)png,T (B‘l)
_ —Po_rr <B| - 1) +pU_T,T (B|1) _ _ (1 _T)2+ (1 _T) <T+3) _ '+1
Po_7r (B‘ - 1) +p0'7T,T (B’l) (1 - T)2 + (1 - T) (T + 3) 2
Symmetrically, 220 = —202 and 210 = —201.
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Given these values, the benefit Agp for an individual of type (g, s) is given by the follow-

ing,
_ Zn+tzwo0
Aop (g;o-17) = (211 — 210) 4 (Ell _ 2111210))((114_ q;))];;’TI ((jil4||1) 1) ]
9 - o_7,T -
i __ Z201+200
+ (201 — Z00) (1 2 ) (1445) oy (OI1)
+ (=1 = 2dEe) (1 - gs) po_pp (0] = 1)
L 2 o_T,T

s s (1 — 2220) (1+ 5) po_pqp (BI1)
- (202 ZOl) 2024201
+ <_1 - 2 ) (1 - qs)pJ—T,T (B|1)

Solving Aop (T;0_7r) = 0 numerically yields 7% ~ 0.58, implying that o_g 55058 (together

with candidate platforms and y} (a,b) = Z,,) is a perfect Bayesian equilibrium. Evaluating
the formulas above for T* ~ 0.58 yields 251 = —Z190 &= 0.7907, and Zgo = —259 =~ 0.9730.
Expected turnout is 1 — 7™ ~ 0.42.

In this equilibrium, candidate B wins with probability

Pr(W=Bl-1) = |p2 .. (Bl=1)+2p o O/~ 1)1 o (Bl - 1)

1
+§ |:pg'7T*,T* (O| - ]') _l_ 2pO’,T=k7T>i< (A| - 1)p0'—T*,T* (B| - 1):|

1 4 1 2
= —(1-T)'+2r-(1-T"
76 ) 20 ( )
41 T*2+21(1—T*)(T*+3)1(1—T*)2
2 4 4
~ 0.2379

in state —1 and probability

Pr(W =BI) = |p ... (B)+2ps pup (0o e p. (BI1)

1 -
5 [P O + 200y (AN Doy (BIV)]
1 1
= - T (T* +3)* + 27" 1 (1 =T (T" +3)
4 12 ol (1—1%)? : (1—T%)(T* +3)
2| 4 4
~ 0.7621

in state 1. Conditional only on winning, therefore, candidate B’s expectation of Z is given

by

s _ “PrW=B-1)+Pr(W=D5
BT TPr(W=B|-1)+Pr(W = BJ1)
~ 0.5242
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and candidate A’s expectation is symmetric 24 = —Zp.
In equilibrium, four out of five policy outcomes (i.e. +0.7907 and +0.9730, but not 0)
are more extreme than the campaign platforms z7 = Z; ~ +0.5242. The probability of a tie

occurring in equilibrium is

P2y (O] = )+ 200y (Al = Doy, (B = 1)

1
5 [P O1) 4+ 2y (A1) oy (BIV)]

N | —

2
_ %?ﬂ&iﬂ—TﬂT+$iﬂ—Tﬂ

%tﬁ+ﬂiﬂ—Tﬁiﬂ—TﬂT+@]
_ T%+%gwaﬂ1—sz03w6

Proposition 5 Let N = 1 be known and let F' be uniform on [0, 1]. If candidates are respon-
swe then there is a unique belief threshold strateqy o _r« r+ such that (a:j‘, T, O 1o, Y, Yi)
18 a perfect symmetric Bayesian equilibrium. In this equilibrium, T* = 3, rp = —a ~ 0.44,

y; (0,0) =0, and y; (0,1) = —y; (1,0) = 0.67, and expected turnout is approrimately 67%.

Proof. With only a single citizen, there are only three possible voting outcomes: (1,0), (0,0),
and (0,1). As in Proposition 4, a symmetric belief threshold voting strategy o_rr leads
the citizen to vote with probabilities py_, . (A| = 1) = ps_p (B]1) = 3 (1 = T) (T + 3) and
Po_rz (A1) = py_pp (Bl = 1) = 1 (1 - T)? and to abstain with probability p, ., (0|1) =
Po_pp (0| =1) = F(T) = T. The winning candidate’s expectation Z,; of Z is therefore
given by the following:

-T+T

. 0
0,0 T+T

—1A-TP+i1-T)(T+3) T+1

7:'071 = —Z10= =
LA-T+11-7)(T+3) 2

Conditional only on winning, his expectation 2; is given by

Q-T2 +LT]+ [2(1-T)(T+3) + 37|
I TP+ 37] + L (1~ T)(T +8) + 7]
~(1-T’+1-T)(T+3) 1-T°
1-TY+ (1 =T)(T+3)+4T 2
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As Lemma 2 states, the winning candidate prefers to implement his expectation Z,; of
the state. Anticipating such a policy response, the citizen perceives the benefit Agg (g, s)

of voting B rather than abstaining, given her type (¢, s):

(1 _ y0,0;’yO,l) (1 + qs)

A ,S) = -
0B (q ) (y(),l y0,0) + (_1 _ y0,0;yO,l) (1 o qs)

Yo,1
= 2Yoa <qs - T) ;
which is positive if and only if gs > %*. Thus, the optimal voting response to (y1.0, 0,0, %0,1)
is a quality threshold strategy with 7" = % Solving T = M’Tl and yp1 = % simultaneously
yields a unique solution at T™* = %, Yoq = % ~ 0.67 (and, by symmetry, y7 , = —%), implying
that the citizen votes with probability 1—F (T%*) = 1-T* = % ~ 0.67. If candidate platforms
reflect ex ante expectations of the state, as in Lemma 2, then z}; = —2% = § ~ 0.44.

In equilibrium, two out of three policy outcomes (i.e. £0.67, but not 0) are more extreme
than the campaign platforms (i.e. 25 = 2; ~ 4+0.5242). The probability of a tie occurring
in equilibrium is 3p ;.. (0]1) + 3ps ., (0| 1) =T =3. =

Theorem 5 (Jury Theorem) Let {y,},-, be a sequence of population size parameters
with limg_,oo p, = 00.  Then the following are true:
1. If y4 and yp are exogenous then
(a) for any k, the symmetric voting strategy 0y, that mazimizes expected utility is a
symmetric Bayesian (partial) equilibrium, and

7 =1
e yg f Z=1

2. If policy platform commitments are binding and candidates are policy-motivated then
(a) for any k, the voting strategy 0y, and platform pair (x*A/U'k7$*BUk) that together
maximize expected utility constitute a perfect Bayesian equilibrium, and
(b) plimy—.o Y;; = Z.
3. If policy-motivated candidates choose policy responses ya,yp to vote totals (N4, Np)
then
(a) for any k, the voting strategy 0y, and policy responses (yjmk,y}guk) that to-
gether mazimize expected utility, together with any platform pair (x4, zp), constitute a perfect
Bayesian equilibrium, and
(b) plimy oo Y, = Z.

4. Claims 1 through 3 remain true if voter abstention is allowed.

Proof. Claims 1(a), 2(a), and 3(a) follow from an argument similar to that made by McLen-

nan (1998): consider the strategy combination that maximizes expected utility Eu (Y, Z).
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Since this is the objective function maximized by citizens and candidates alike, no citizen
or candidate has incentive to deviate when all are playing the social optimum. This is
true whether the relevant strategy space is a voting strategy alone, as in 1(a); a voting
strategy and platform pair, as in 2(a); or a voting strategy and policy function pair, as in
3(a); and whether abstention is allowed (as in claim 4) or not. Note that the existence
of a welfare-maximizing strategy combination is guaranteed in most of these cases by the
Weierstrass theorem, since (under the uniform topology) expected utility is continuous and
the (products of) strategy spaces ¥, ¥ x [—1, 1]2, ¥, and ¥ x [—1, 1}2 are compact. The
set {y : 22 — -1, 1]} of policy response functions is not compact under the uniform topol-
ogy, but Lemma 2 states that the optimal policy response function given a particular voting
strategy o is 2, (0); given this policy response function, an optimal voting strategy o* exists
because Eu (2n, vy (0),Z;0) is continuous in ¢ and ¥ (and ¥') is compact. So a social
optimum exists in every case.

Let Yl?k denote the policy outcome if citizens sincerely report their private information
(i.e. vote Aif s = —1 and B if s = 1, with no abstention), as directed by the belief
threshold strategy oq (i.e. 0g, if abstention is allowed). Under this strategy, the expected
share of A votes in state —1 or B votes in state 1 is p(A| —1) = p(B|l) = EQ, and
the expected share of A votes in state 1 or B votes in state —1 is p(A|l) = p(B|—1) =
E(1—-@Q). The expected difference F (N4 — Ng) between A and B votes, therefore, is
positive in state —1 and negative in state 1. By the law of large numbers, therefore,
limg oo Pr ([V8, = 9a[1Z = =1) = Timp oo Pr
is inconsistent with equilibrium. The result that equilibrium strategy combinations are
optimal, however, implies that Fu (Y“*k, Z) > Fu (Yuozu A ) In state —1, therefore, Yfk —p
Y4 implies Y7 —, ya. Similarly, Y/?k —p yp implies V' —, yp in state 1. Together, these
establish 1(b).

If platforms commitments are binding, the above logic implies that equilibrium voting

( Y#Ok — yB‘ |Z = 1) = 1. In general, oy

elects candidate A in state —1 and candidate B in state 1, with probabilities approaching
1. As Proposition 2 states, policy-motivated candidates commit to platforms based on
their expectations of Z, conditional on winning the election. As the expected number 1,
of citizens grows large, these expectations converge to Z (i.e. E(Z|W = A;00, 1) — —1
and E (Z|W = B;og, ) — 1), implying that 2%, —, —1 and 2}, —, 1. Expected
utility therefore approaches zero (i.e. Eu <Yl?k, Z) —, 0), even for non-equilibrium voting
00; by the optimality argument above, the same must be true in equilibrium, so Y;k —p 4,
establishing claim 2(b). Similarly, a responsive candidate implements his expectation of Z,
given vote totals N, and Np; the expectation of which is simply the state variable Z. As

a population grows large, therefore, the law of large numbers implies again that Y/?k —p 4,
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and the optimality of equilibrium again implies that Y7 —, Z as well, establishing 3(b).
Claim 4 follows identically, since an equilibrium voting strategy with abstention is likewise

superior to 0gp. ®

Theorem 6 If candidates A, B, C, and D are responsive and abstention is allowed then
there exist quality thresholds 0 < 17 <15 < 1 such that

(m*, O Ty, —T; T3 T3 y*) 1s a perfect Bayesian equilibrium if y* = (y;)je{AB’C’D} s the vector
of policy response functions defined by

y; (a,b,¢,d) = Zopeqa = B (Z]NA =a,Ng=b,Nc =c¢, Np = d; U,Tg’,Tf7Tf7T2*) for any vot-

ing outcome (a,b,c,d) € Z4 and x* = s any vector of candidate platforms.

(m;)jE{A,B,C,D}
Proof. By logic identical to that used in Lemma 2, the winning candidate’s optimal policy
choice y; .4 = Zap.ed In Tesponse to any voting strategy o is to implement the conditional
expectation Z,p.4 of Z in response to vote totals (a,b,c,d) € Zi. If voting follows a
symmetric belief threshold strategy o_r, —1, 1, 7, then, by logic identical to that used in
Lemma 3, Zo41pcd < Zapiled < Zaped < Zapeild < Zapede for any (a,b,c,d) € Z4. The
effect of a single vote, therefore, is to push the ultimate policy outcome either to the left
or to the right, with A and D votes pushing policy further than B and C votes. Also, the

symmetry of vote probabilities

I

2) = Po_syryym, (D] —2)
Po_1y-zymmy (Bl2) = Doy 11y, (Cl = 2)

12) = Po_ry 2,11, O] = 2)

|2) (d ¢, b,al — 2)

wa To,—Ty,Ty,T:

generates symmetric expectations:

. Yoy gy (diCball) =, (doe,bal = 1)
e e ball) F 0, (d,c.ba] 1)
Yoy oy, (@0 d] = 1) —wg,TQ,le,Tl,Tz (a,b, ¢, d|1)

(& (a,b,c,d] — 1)+ (a,b,c,d|1)

0_Ty,—T,,T1, Ty 0_Ty,—T,,T1, T

- a,b,c,d-

Given this response to o_p, 1, 7,1, let Aj ;, denote the expected benefit of voting for
candidate j, instead of candidate j;, where ji, jo € {A, B,C, D,0}. For example, the benefit
Ac¢p of voting for candidate D instead of candidate C' is given by

Acp(0:5) = D > 2(fabedit — Zaberrd) X
z=1,~1(a,b,c,d)eZ%

(Z i Rab,c+1,d + Zab,c,d+1
2

1
)¢JTQ’T1,T1,T (a,b,c,d|z ) (14 zqs),
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for a citizen of type (g, s). Since 2,44 is bounded between —1 and 1, A¢p is increasing in

qs:

dAcp 5 5
0o = Z (Zapedr1 = Zaperrd) X
q (a,b,c,d)€Z4

Zabetld T Zapedtl
[<1_ a,b,ct . a,b,c,d+ )¢0_T2,—T1,T1,T2 (a,b,c,d|1)

Zapetrl,d T Zapedl
_ (_1 _ rab,e a,b,c ) wU—Tz,—T17T1¢T2 (CL, b, C,d’ - 1)}

2
> 0.

By a similar derivation, A}, ;, is increasing in ¢s whenever j; precedes j; in the ordering
{A, B,0,C, D}. This implies the existence of thresholds Tap < To < Toc < Tep such that

the belief threshold strategy or, . is a best response to o_7, —7, 7, 15 -

T40,ToB,TcD
The symmetry of Z,; .4 implies that voting benefits are symmetric as well. For example,

ACD (qv 8) = Z (2a,b,c,d+1 - éa,b,c-&-l,d) X
(a,b,c,d)EZi
ga,b,c-l—l,d + 2a,b7c,d+l 1
(1- Pty ebdD) 30509
2a,b,c 1,d + éa,b,c,d 1 1
+ (—1 — + : + > Vo o, (0,0, 0,d] = 1) 5 (1—gs)]

= g <_Zd+1,c,b,a + Zd,chl,b,a) X
4
(a,b,c,d)€Z?

_2d+1,c,b,a - 2d7c+1,b,a 1
[(1 : 2 ) Yor,r, (dre,byal = 1) 5 (1 +g5)

—Zdct1ba — Zd+lch,
4 (_1 . c a2 c a) ¢GT1,T2 (d’ C, b, a‘l)

= Z <2a,b+1,c,d - 2a+1,b,c,d) X

4
(d,c,b,0)€ZY

3 +2
[(1 + a-‘rl,b,C,d 2 a7b+1’c’d) ’lpo_leT2 (a7 b; C’ d‘ o 1)

2a+1,b,c,d + éa,b—ﬁ-l,c,d
+ (—1 + 5 > Vo, 7, (@, 0,¢,d[1)

(1—gs)]

DN | —

(1+gs)

| = N | =

5 (1—gs)]

= _AAB (Qa _S) :

Similarly, Agc (q,5) = —Apo (g, —s). This symmetry implies that belief thresholds Ty =
—Tpo =T, and Top = —Tap = T are symmetric around zero. Thus, the best response to

a symmetric belief threshold strategy is a symmetric belief threshold strategy.
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Since best response belief thresholds are a continuous function from the compact set
{(T1,T3) : 0 < Ty} < Ty < 1} of possible thresholds into itself, Brouwer’s theorem guarantees
the existence of equilibrium thresholds 77 < T3. Furthermore, it must be that 75 < 1
in equilibrium because a perfectly-informed citizen prefers to vote for the most extreme
candidate available:

AC’D (1> 1) = Z Z 2 <2a,b,c,d+1 - éa,b,c—f—l,d) X

=1 4
z=1, 1((1,6,0,(1)62+

Zaperl,d T Zapedil 1
5 e T CH RS

= Z (2a7b,c,d+1 - ZA/a,b,c—i—l,d) X

(a)b,c,d)eZ
Zabetl,d T Zapedtl
(1 B : 2 - ) ¢UT1,T2 (a,b,c,d[1) (1+1)
> 0.

That 77 > 0 in equilibrium follows by the same logic as in Theorem 4: given the vote
totals (a, b, ¢, d) of her fellow citizens and candidates’ optimal responses, a citizen essentially
chooses y (a,b, ¢, d) € {Zat1b.c.dy Zapilcds Zabeds 2abetld Zabedr1) from a menu of five policy
functions to maximize the expectation of u (Y, 7). Since a perfectly uninformed citizen’s
posterior beliefs about Z are the same as her prior beliefs, however, this expectation reduces
to

EZ (Ea,b,c,d {u [y (CL, b7 ¢, d) ) Z] |Z} |q7 S) = EZ (Ea,b,c,d {U [y (CL, b7 C, d) ) Z] ‘Z})
= FEupea(Ez{uly(a,b,c,d),Z]|a,b,c d}).

The inner component Ez {u [Yapcd, Z] |a,b, ¢, d} of this expression is identical to candidates’
objective function, and is uniquely maximized at y; , . ; = Zapca- Since this is true for any
voting outcome (a, b, ¢, d), it is true for the expectation

Eoped (Ez{u[Yaped Z]|a,b,c,d}), as well. The perfectly uninformed citizen—and, by con-
tinuity, a sufficiently poorly informed citizen—thus prefers the policy function y, ., =

Za.b.c,d, and therefore prefers to abstain. m

Proposition 5 Let N = 1 be known, and let F be uniform on [0,1]. If candidates A, B,
C, and D are responsive then (z*,0*,y*) is a perfect Bayesian equilibrium for the symmetric
belief threshold voting strateqgy 0* = 0_¢6 _2 2.6, the vector y* = (y;‘)je{AﬁBaD} of policy
responses defined by y; (0,0,0,1) = —y5(1,0,0,0) = 0.8, y;(0,0,1,0) = —y;(0,1,0,0) =

0.4, 7 (0,0,0,0) = 0, and any vector z* = (x*

j)je{A,B,C,D} of candidate platforms. In this

equilibrium, expected voter turnout is 80%.
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Proof. According to Lemma 2, a responsive candidate’s optimal response to vote totals
(a,b,c,d) is to implement his expectation 2,4 of Z. If the citizen votes according to the
symmetric belief threshold strategy o_m, _7, 7,7, then the winning candidate’s expectations

are as follows:

R T+ T
Z1000 = E(Zlgse[-1,-Ta)) = — ! 5 2
R T +1
20100 = E(Z|gs € [Ty, —T1]) = — 22
Z0000 = E(Zlgse|[-T1,T1]) =0
R T+ T
20010 = E(Zlgs e[, T3]) = ! 5 2

B T, +1

20001 = E(Z|gs € [Ty, 1]) = 5

The benefit Agc (g, s) to a citizen of type (q,s) of voting for C' instead of abstaining is

therefore given by

. 0+ 2 1
Aoc (¢:8) = Z 2 (20,010 — 0) (Z - %) 5 (14 zgs)
z=1,—1
. 20,0,1,0

= 2%00,1,0 (QS T o ) )
which is positive if and only if ¢gs > 20’02’1’0 = Tiv(o_1 -1, 1y1)- Similarly, the benefit
Acp (g, s) of voting D instead of C' is given by

. . 200,10 + 20001 \ 1
Acp(a:s) = Y 2(Z0001 — 20010) <Z - 5 ) 3 (14 zgs)
z=1,—1
. . 2 + 2
= (20,001 — 20,0,1,0) (QS — 20 5 0’0’0’1) ;

which is positive if and only if ¢ > w =T (o_n-nmnm) Solving T} = ZOOT“’,
T, = 2orot2onos g0 = BELand %01 = 2 simultaneously yields 77 = 0.2,

TQ* = 06, 20’0,170 = 04, 72’0,070,1 = 0.8. Abstention is given by 1-— F(Tf) = Tl* = 02, SO
turnout is 80%. =

References

[1] Arrow, Kenneth J. 1963. Social Choice and Individual Values, 2nd ed. New York:
Wiley.

44



2]

[10]

[11]

[12]

[13]

[15]

Austen-Smith, David and Jeffrey S. Banks. 1996. "Information Aggregation, Rationality,
and the Condorcet Jury Theorem." The American Political Science Review, 90(1): 34-
45.

Bade, Sophie. 2006. "A Simple Model of the Swing Voter’s Curse." Unpublished, Penn
State University.

Besley, Timothy, and Anne Case. 2003. "Political Institutions and Policy Choices:
Evidence from the United States." Journal of Economic Literature, 41(1): 7-73.

Besley, Timothy, and Stephen Coate. 1997. "An Economic Model of Representative
Democracy", Quarterly Journal of Economics, 112(1): 85-114.

Black, Duncan. 1948. "On the Rationale of Group Decision-Making." The Journal of
Political Economy, 56(1): 23-34.

Condorcet, Marquis de. 1785. FEssai sur l’application de 'analyse a la probabilite’ des
decisions rendues a la pluralite’ des voix. Paris: De I'imprimerie royale. Trans. Iain
McLean and Fiona Hewitt. 1994.

Crawford, Vincent P. and Joel Sobel. 1982. "Strategic Information Transmission."
Econometrica, 50(6): 1431-1451.

Downs, Anthony. 1957. An Economic Theory of Democracy. New York: Harper and

Row.

Duggan, John. 2005. "A Survey of Equilibrium Analysis in Spatial Models of Elections."
Unpublished.

Duverger, M. 1954. Political Parties, New York: Wiley.

Feddersen, Timothy J. and Wolfgang Pesendorfer. 1996. "The Swing Voter’s Curse."
The American Economic Review, 86(3): 408-424.

Lijphart, Arend. 1997. "Unequal Participation: Democracy’s Unresolved Dilemma."
The American Political Science Review, 91(1): 1-14.

McLennan, Andrew. 1998. "Consequences of the Condorcet Jury Theorem for Benefi-
cial Information Aggregation by Rational Agents." American Political Science Review,
92(2): 413-418.

McMurray, Joseph C. 2010a. "Empirical Evidence of Strategic Voter Abstention."
Unpublished.

45



[16]

[17]

McMurray, Joseph C. 2010b. "Information and Voting: the Wisdom of the Experts
versus the Wisdom of the Masses." Unpublished

Meirowitz, Adam, and Kenneth W. Shotts. 2007. "Pivots Versus Signals in Elections."
Paper presented at the 14th Annual Conference on Political Economy of the Wallis
Institute of Political Economy, Rochester, NY.

Myerson, Roger. 1998. "Population Uncertainty and Poisson Games." International
Journal of Game Theory, 27: 375-392.

Myerson, Roger. 2000. "Large Poisson Games." Journal of Economic Theory, 94: 7-45.

Osborne, Martin J., and Al Slavinski. 1996. "A Model of Political Competition with
Citizen-Candidates." Quarterly Journal of Economics, 111(1): 65-96.

Palfrey, Thomas R. and Keith T. Poole. 1987. "The Relationship between Information,
Ideology, and Voting Behavior." American Journal of Political Science, 31(3): 511-530.

Piketty, Thomas. 2000. "Voting as Communicating." The Review of Economic Studies,
67: 169-191.

Razin, Ronny. 2003. "Signaling and Election Motivations in a Voting Model with Com-
mon Values and Responsive Candidates." Econometrica, 71(4): 1083-1119.

Riker, William H. and Peter C. Ordeshook. 1968. "A Theory of The Calculus of Voting."

American Political Science Review, 62: 25-42.

Shapley, Lloyd and Bernard Grofman. 1984. "Optimizing Group Judgmental Accuracy
in the Presence of Interdependencies." Public Choice, 43: 329-343.

Shotts, Kenneth W. 2006. "A Signaling Model of Repeated Elections." Social Choice
and Welfare, 27: 251-261.

Wittman, Donald. 1977. "Candidates with Policy Preferences: A Dynamic Model."
Journal of Economic Theory, 14: 180-89.

Wittman, Donald. 1983. "Candidate Motivation: A Synthesis of Alternative Theories."
American Political Science Review, 77(1): 142-157.

Wolfinger, Raymond E. and Rosenstone, Stephan J. 1980. Who Votes? New Haven:

Yale University Press.

46



