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Abstract
Recent empirical evidence suggests that policy outcomes are responsive to
electoral margins, even away from the 50% threshold. If the impact of a vote
is frequent and small, rather than rare and huge, however, then the swing
voter’s curse, useful for explaining patterns of voter participation, should not
arise. Nevertheless, we show in this paper that this opposite voting calculus
generates a new reason for abstention, to avoid the marginal voter’s curse of
diluting the pool of information. Surprisingly, the marginal voter’s curse turns
out to be stronger than the swing voter’s curse.

In fact, in a model with

both incentives, marginal considerations come to completely dominate pivotal
considerations as the electorate grows large, revealing that predictions based
solely on the standard voting calculus are knife-edge.
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Introduction

In existing models of large majoritarian elections, a central tenet is that voters
restrict attention to the rare occasion in which a vote is pivotal, meaning that it
changes the identity of the election winner. Mechanically, of course, this is indeed
the only function a vote is meant to perform. That voters seem at best vaguely aware
of pivotal voting considerations, however, has prompted a conjecture that voters might
perceive (rightly or wrongly) their votes to have broader impact than this.1 Perhaps,
for example, adding to the winning candidate’s margin of victory emboldens him or
her to pursue more extreme policies.2 Empirically, it does appear that candidates
who win by larger margins are more extreme.3 If so, however, then since every
vote contributes (positively or negatively) to the margin of victory, every vote should
have a marginal impact on the policy outcome, and rational voters should take this
into account; in that case, the standard pivotal voting calculus is wrong— or at least
incomplete.4
One setting where this restriction has an important impact is voter participation,
a political behavior that has generated perhaps more discussion than any other. Such
interest arises not only because variations in voter participation in‡uence electoral
results, political positions, and ultimately policy outcomes, but also because turnout
is one of the most visible decisions that voters make, thus o¤ering a possible window
into voter motivations and rationality. For example, a seminal paper by Feddersen
and Pesendorfer (1996) proposes an information model of voter participation, where
citizens vote if they are con…dent in their understanding of the issues and candidates,
but otherwise strategically abstain, delegating the decision to those who know more,
to avoid the swing voter’s curse of overturning an informed decision. Such behavior
1

As Austen-Smith and Banks (1996) show, the pivotal voting calculus can also generate rather
pathological behavior, such as voting for the candidate that seems inferior.
2
This captures the popular notion of electoral mandates, which are variously formalized by
Castanheira (2003), Razin (2003), Shotts (2006), Fowler and Smirnov (2007), and McMurray (2017).
3
Conley (2001) documents this for the US presidency, Fowler (2005) for the US Senate, and
Faravelli, Man and Walsh (2015) for the US House of Representatives. See also Fowler (2006) and
Bernhard et al. (2008).
4
Blais (2000) argues that voters seem only vaguely aware of pivot probabilities; conceivably, a
marginal impact on policy might correspond to a voter’s perception of the pivotal impact of a vote.
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seems natural, and is consistent with a large literature identifying information as
the key empirical determinant of voter participation.5 Unlike earlier literature that
attributes abstention to voting costs, it also provides a plausible rationale for why
citizens might abstain when voting is costless, for example skipping races on a ballot
after voting costs are sunk.6 That one voter is willing to rely on others’ opinions
of what is to be done suggests that voters ultimately share a common interest; thus,
another legacy of that paper is the resurgence of the classic common value paradigm
of Condorcet (1785), where elections serve to pool information rather than resolve
con‡icts of interest.7 In the end, however, the swing voter’s curse stems from the
pivotal voting calculus; if this calculus is not relevant then the swing voter’s curse
cannot arise.8
This paper proposes a common value model of voter turnout that takes both the
pivotal and the marginal impact of a vote into account. We include pivotal voting
incentives by allowing the policy outcome to jump discontinuously when one party’s
vote share crosses the 50% threshold, but importantly, we also allow votes to have
a marginal impact on the policy outcome away from this threshold, as depicted in
Figure 1. The main result is that citizens with low (though still positive) levels of
information abstain, even when voting is costless. As long as a pivot remains at
the 50% threshold, this is not surprising; however, we show that abstention occurs
even when this pivot is removed entirely. This is for a new reason, which we call the
5

For reviews of this extensive empirical literature, see Triossi (2013) and McMurray (2015). In
particular, turnout and roll-o¤ are both correlated with political knowledge and with other variables
associated with information, such as education and age. Evidence from the natural experiment
of Lassen (2005) and the …eld experiments of Banerjee et al. (2011) and Hogh and Larsen (2016)
suggest that improving information has a causal impact on voter participation.
6
Wattenberg, McAllister, and Salvanto (2000) …nd information to be the most important determinant of casting complete ballots.
7
For example, see Feddersen and Pesendorfer (1997, 1998, 1999), Piketty (1999), Myerson (2002),
Razin (2003), Martinelli (2006), Krishna and Morgan (2011), Ahn and Oliveros (2012, 2016), Bouton
and Castanheira (2012), Bhattacharya (2013), McMurray (2013, 2017a,b,c,d), Bouton, LlorenteSaguer, and Malherbe (2016), Ekmekci and Lauermann (2016), Osborne, Rosenthal, and Stewart
(2016), Ali, Mihm, and Siga (2017), Barelli, Bhattacharya, and Siga (2017), and Battaglini (2017).
8
The pivotal voting logic that produces the swing voter’s curse is that, when others are voting
informatively, the party with the superior policy position is more likely to lead by one vote than
to trail by one vote, so an individual is more likely to be pivotal when he mistakenly votes for the
party with the inferior policy position than when he correctly votes for the superior party.

2

.6

.8

1

marginal voter’s curse of nudging the policy in the wrong direction. Rather than
hinging on the huge impact that a vote has under rare circumstances, the marginal
voter’s curse stems from the tiny impact that a vote has in universal circumstances. In
that sense, the marginal voter’s curse and the swing voter’s curse are exact opposites.
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Figure 1: Mapping between vote shares and policy outcomes.
The logic of the marginal voter’s curse is that a vote for the losing party has
a greater impact on the winning party’s vote share than an additional vote for the
winning party has. If a voter trusts his peers to vote informatively, he expects the
party with the superior policy position to be ahead. Thus, if he is uncertain which
party is superior, he should abstain from voting, because the bene…t that his vote
will generate if his private opinions are correct is smaller than the damage his vote
will in‡ict if he is in error. While the marginal voter’s curse and swing voter’s curse
arise for opposite reasons, they generate similar comparative statics with regard to
the underlying distribution of voter preferences and information, and can be viewed
as two manifestations of a seemingly unrelated general phenomenon, the underdog
e¤ect that has been noted in existing literature on voter participation.
Intuitively, it might seem that comparing nudges in one direction or the other
would have less impact on voter beliefs than conditioning on such an unusual event
as a pivotal vote. However, the marginal voter’s curse turns out to be stronger than
the swing voter’s curse, in the sense that abstention is higher in a pure marginal
voting model than in a pure pivotal voting model.9 In a general model that includes
9

Note that this prediction is opposite of that obtained in the private value setting of Herrera,
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both pivotal and marginal considerations, of course, both curses operate. As the
number of votes grows large, however, the importance of pivotal voting considerations
shrinks relative to marginal voting considerations. In the limit, even if the marginal
impact of a vote is only minimal, voter participation converges to the same level that
would prevail if there were no discontinuity at all at the 50% threshold. In other
words, a model with both pivotal and marginal voting considerations makes the same
predictions for large elections as a model with marginal voting considerations alone.
In that sense, ignoring marginal voting incentives not only fails to capture an aspect
of elections that is relevant empirically; it also generates predictions that turn out to
be knife-edge in a more general setting.
An intuition for why the marginal voter’s curse is stronger than the swing voter’s
curse is as follows. When all that matters is which side receives a majority of votes,
a single mistaken vote for the political party with the inferior policy platform can
be entirely remedied by a single correct vote for the party with the superior policy
position. The same is not true when margins matter, because vote shares become
diluted, so a vote for the majority party has a lower impact on policy than a vote
for the minority. As a simple illustration of this, suppose that the better of two
alternatives received three out of …ve votes, or a 60% vote share. One additional
vote for the opposite party reduces this vote share to 50% (three out of six), and an
additional vote of support brings it back up, but only to 57% (four out of seven).
Thus, it takes more than one vote to compensate for a mistake. In that sense,
mistakes are more permanent when a vote has a marginal impact on policy than
when it doesn’t, and voters work harder to avoid them. In essence, it is not su¢ cient
to give lots of votes to the superior side; the electorate must also give as few votes as
possible to the inferior side, so that the better side not only wins, but wins by a large
margin. This generates the underdog e¤ect, where a vote for the majority party has
a lower impact on policy than a vote for the minority.
The remainder of this paper is organized as follows. Section 2 discusses related
literature, after which Section 3 introduces the formal model. The general model
includes both pivotal and marginal voting incentives, but Sections 4 and 5 begin
Morelli, and Palfrey (2014), where abstention is higher in a pure pivotal voting model than in a pure
marginal voting model, as long as support for the two parties is not precisely balanced.
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by isolating marginal incentives and then pivotal incentives, respectively. Section 6
compares these polar cases, and then Section 7 analyzes the general model, and shows
that it converges in large elections to the pure marginal voting case considered in
Section 4. For simplicity, all of these sections treat a linear policy response function,
but Section 8 extends the model to nonlinear policy functions such as the one pictured
in Figure 1. Section 9 then concludes, and proofs of theoretical results are presented
in the Appendix.

2

Literature

Since the seminal work of Palfrey and Rosenthal (1983, 1985), game-theoretic
literature on voter participation has grown extensively. Most of these papers restrict
attention to a private-value setting, however, and consider only pivotal motives, in
contrast with the empirical evidence cited above. A more recent set of papers by
Castanheira (2003), Shotts (2006), Meirowitz and Shotts (2009), Herrera, Morelli,
and Palfrey (2014), Faravelli, Man, and Walsh (2015), Faravelli and Sanchez-Pages
(2015), Herrera, Morelli, and Nunnari (2015) and Kartal (2015) explore marginal
voting incentives in a private-value setting with costly voting.10
To the best of our knowledge, this is the …rst paper that features both pivotal
and marginal motives in a common-value environment. Feddersen and Pesendorfer
(1996) identify the swing voter’s curse and Krishna and Morgan (2012) and McMurray (2013) extend this to more general distributions of private information. The
latter formulation is used in the model below. Other papers in this literature, such
as Feddersen and Pesendorfer (1999) and Krishna and Morgan (2011), focus instead
on generalizing to heterogeneous preferences. In all of these papers, attention is
restricted to the pivotal impact of a vote. Razin (2003) proposes a model in which
voting has a marginal impact on candidates’policy beliefs, but does not consider abstention. In that case, McMurray (2017c) demonstrates a “signaling voter’s curse”
that leads relatively uninformed citizens to abstain, but that result relies on can10

Marginal incentives have also been explored in other settings such as political competition or
institutional comparisons. See, for example, Ortuño-Ortín (1997), Llavador (2006, 2008) Iaryczower
and Mattozzi (2013), or Matakos, Torumpounis and Xefteris (2015a,b).
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didates sharing voters’ preferences, and learning from abstention just as they learn
from votes. In contrast, the marginal voter’s curse arises with a mapping from vote
shares to policy outcomes that is purely mechanical. Together, the swing voter’s
curse, signaling voter’s curse, and marginal voter’s curse suggest that the incentive to
abstain is a robust consequence of common values and heterogeneous expertise, and
not an artifact of any speci…c political institution.

3

The Model

An electorate consists of N citizens where, following Myerson (1998), N is …nite
but unknown, and follows a Poisson distribution with mean n. Together, these
citizens must choose a policy from an interval. There are two political parties, each
with policy positions in the interval. At the beginning of the game, and with equal
probability, Nature designates one of these policy positions as ultimately better for
society than the other. Let A denote the party with the superior position and B
denote the party with the inferior position. Letting 0 denote the inferior policy
position and 1 denote the superior position, x 2 [0; 1] can denote any policy between
the two parties’positions and also the social welfare u (x) = x that will be attained
if that policy is implemented.
Citizens are each independently designated as one of two types. With probability
2p, a citizen is a partisan, and with equal probability favors one party or the other,
regardless of which policy position Nature designated as superior. With remaining
probability I = 1 2p, a citizen is designated as independent or non-partisan. Independents prefer to do whatever is socially optimal, evaluating policy x according
to the welfare function u (x) given above. From an independent’s perspective, each
of his fellow citizens has probability p of being a partisan supporter of the superior
party A and probability p of being a partisan supporter of the inferior party B.
The policy outcome is a general function x : Z2+ ! [0; 1] of the numbers a and b
of votes that are cast for either party, which can be most easily described in terms of
two benchmark cases. The …rst is the case of pure marginal voting, which means that
the policy outcome is a weighted average of the parties’policy positions, with weights
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Figure 2: Mapping between vote shares and policy outcomes.
a
of the electorate
given by the parties’vote shares. That is, if a fraction + = a+b
b
votes for party A and a fraction
= a+b votes for B then the policy outcome is
given by x (a; b) = 0 + 1 + = + , ranging continuously from 0 to 1 are the vote
share of the superior party ranges from 0% to 100%.11 The second benchmark is
the more traditional case of pure pivotal voting, which corresponds to the mechanical
impact of a vote. In that case, x is simply the policy position xw 2 fxA ; xB g of the
party w who wins the election (i.e. 0 if b > a and 1 if a > b, breaking a tie if necessary
by a fair coin toss). The general model admits both types of voting incentives: the
policy outcome is given by
x = + + (1
) xw
(1)

with 2 [0; 1]. This formulation is a weighted average of pure marginal voting and
pure pivotal voting, which correspond to = 1 and = 0, respectively. As Figure 2
illustrates, policy shifts discontinuously when one party’s vote share crosses the 50%
threshold, consistent with the mechanical impact of a vote, but even away from this
threshold, changes in one party’s vote share push the policy outcome marginally in
that party’s direction.
The optimal policy cannot be observed directly, but independent voters observe
11

An alternative assumption that would lead to identical analysis is that policy 1 is implemented
with probability + and policy 0 is implemented with probability
, and that independent voters
are risk neutral. This could result from probabilistic voting across independent legislative districts,
as in Levy and Razin (2015).
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private signals si that are informative of Nature’s choice.12 These signals are of
heterogeneous quality, re‡ecting the fact that citizens di¤er in their expertise on
the issue at hand. Speci…cally, each citizen is endowed with information quality
qi 2 Q = [0; 1], drawn independently according to a common distribution F which,
for simplicity, is continuous and has full support. Conditional on qi = q, a citizen’s
signal correctly identi…es the party whose policy position is truly superior with the
following probability.
1
(2)
Pr (si = Ajq) = (1 + q)
2
With complementary probability, a citizen mistakes the inferior party for the superior
party.
1
Pr (si = Bjq) = (1 q)
(3)
2
With this speci…cation, qi can be interpreted as the correlation coe¢ cient between a
voter’s private opinion and the truth. That is, a citizen with qi = 1 is perfectly informed about Nature’s choice, while a signal with qi = 0 is completely uninformative.
An independent can vote (at no cost) for the party that he perceives to be superior,
or can abstain.13 Let : Q ! [0; 1] denote a (mixed) participation strategy, where
(q) denotes the probability of voting for an individual with expertise q 2 Q, and
let denote the set of such strategies. By Bayes’rule, (2) and (3) can be reinterpreted as a voter’s posterior belief that he has correctly voted for the superior party
or mistakenly voted for the inferior party, respectively.
Given a participation strategy, the probabilities with which a citizen votes for
party A and party B, respectively, are given by the following.
v+ = p + I

Z

1

0

v

= p+I

Z

0

1
(1 + q) dF (q)
2
1
(q) (1 q) dF (q)
2
(q)

1

(4)
(5)

These include the probability p of favoring either party for partisan reasons, as well as
the probabilities of voting as an independent with any level of expertise. Together,
12
13

Partisans could receive signals as well, of course, but would ignore them in equilibrium.
A strategy of voting against one’s signal could be allowed but would not be used in equilibrium.
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(4) and (5) also determine the level v = v+ + v of voter turnout.
If every citizen follows the same participation strategy, (4) and (5) can be interpreted as the expected vote shares of the superior and inferior parties, respectively.
By the decomposition property of Poisson random variables (Myerson 1998), the
numbers a and b of votes for the superior and inferior parties, respectively, are independent Poisson random variables with means n+ = nv+ and n = nv . Thus, the
probability of exactly a votes for the superior party and b votes for the inferior party
is the product
e n+ na+ e n nb
(6)
Pr (a; b) =
a!
b!
of Poisson probabilities. Similarly, the expected total number of votes can be written
as n = nv .
By the environmental equivalence property of Poisson games (Myerson 1998), an
individual from within the game reinterprets a and b as the numbers of correct and
incorrect votes cast by his peers; by voting himself, he might add one to either total.
When there are a votes for the superior party and b votes for the inferior party, the
change in utility + x (a; b) from contributing one additional vote for the superior
party and the change in utility
x (a; b) from accidentally adding one vote for the
inferior party are given by the following.
= x (a + 1; b)

x (a; b)

(7)

x (a; b) = x (a; b + 1)

x (a; b)

(8)

+ x (a; b)

The magnitudes of these utility changes depend on the numbers of votes cast for either
side by a citizen’s peers; averaging over all possible voting outcomes, the expected
bene…t of voting is given by
Eu (q) = Ea;b

1
(1 + q)
2

+ x (a; b)

+

1
(1
2

q)

x (a; b)

(9)

which depends on a citizen’s expertise q. Implicitly, the expectation in (9) depends on
the voting strategy adopted by a citizen’s peers. If his peers all follow the strategy
2 , a citizen’s best response is to vote if his q is such that (9) is positive and
9

to abstain otherwise. A strategy
that is its own best response constitutes a
(symmetric) Bayesian Nash equilibrium of the game.
Sections 4 and 5 analyze incentives for equilibrium behavior under the two benchmark cases of pure marginal voting ( = 1) and pure pivotal voting ( = 0), respectively. Section 6 then compares equilibrium levels of participation for these two
benchmarks. Section 7 next analyzes equilibrium behavior for the general case, along
with social welfare, and extends the model to a more general relationship between
vote totals and the policy outcome.

4

Marginal Voting

If = 1 then the general model of Section 3 reduces to the benchmark case of
pure marginal voting. In that case, the policy outcome x = + is simply the vote
share of the party with the superior policy position. Changes in utility (7) and (8)
from an additional vote for the superior party and from an additional vote for the
inferior party can then be written as
a+1
a+b+1
a
x (a; b) =
a+b+1

+ x (a; b)

=

a
=
a+b
a
=
a+b

+

(10)
(11)

a+1
a
b+1
b
in terms of the increases
and
= a+b+1
in these vote
+ = a+b+1
a+b
a+b
shares that an additional correct vote or incorrect vote cause, respectively.

Since
are both positive, (9) is increasing in q, and is therefore
+ and
positive for all q above some threshold q. In other words, as Theorem 1 states below,
the best response to any strategy can be characterized as a threshold strategy q ,
meaning that a citizen votes if his expertise exceeds a threshold q, but abstains
br
otherwise. Speci…cally, (9) is positive if and only if q exceeds qM
, de…ned as follows.
br
=
qM

Ea;b (
Ea;b (

) Ea;b (
) + Ea;b (

From (4) and (5) it is clear that v+ > v
10

+)
+)

(12)

for any strategy in which a positive

fraction of the electorate votes. Because of this, the number a of votes for the
party with the superior policy position is likely to exceed the number b of votes for
the opposing party. This is good for welfare, but since vote shares respond more
strongly to an additional vote for the party that is behind than to an additional vote
for the party that is ahead, as explained in Section 1, it also implies that Ea;b (
)>
br
14
Ea;b ( + ), and therefore that qM > 0. In other words, the best response for citizens
with the lowest levels of expertise is to abstain from voting— even though voting is
costless and the swing voter’s curse is not relevant— to avoid the marginal voter’s
curse of pushing the policy outcome in the wrong direction. Equilibrium existence
follows from standard …xed point arguments.
Theorem 1 (Marginal Voter’s Curse) If
equilibrium only if it is a threshold strategy
equilibrium exists.

= 1 then
2 is a Bayesian Nash
Moreover, such an
qM with qM > 0.

The result that independent voters each receive informative private signals but
not all report their signals in equilibrium implies that valuable information is lost.
Intuitively, this may seem to justify e¤orts to increase voter participation, for example by punishing non-voters with stigma or …nes. To the contrary, however,
McLennan (1998) shows that, in common-value environments such as this, whatever
is socially optimal is also individually optimal, implying that equilibrium abstention
in this setting actually improves welfare. To see how it can be welfare improving
to throw away signals, note that citizens actually have not one but two pieces of
private information: their signal realization si and their expertise qi . In an ideal
electoral system, all signals would be utilized, but would be weighted according to
their underlying expertise. Here, votes that are cast are instead weighted equally.
Abstention provides a crude mechanism whereby citizens can transfer weight from
the lowest quality signals to those that re‡ect better expertise.
Theorem 1 applies for a population of any size n. As actual electorates tend to be
extremely large, however, the rest of this section now derives the limit of equilibrium
behavior as n grows large. Such asymptotic results are made possible by Lemma 1,
14

Section 8 uses this underdog property to generalize the marginal voting model to allow nonlinear
functions of the vote totals.
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which o¤ers an algebraic simpli…cation of the formulas obtained previously, in terms
of the expected fractions v+ and v of the electorate who vote for the parties with
the superior and inferior policy positions, respectively, and the total fraction v who
turn out to vote.
Lemma 1 The following hold for any n and for any threshold strategy
Ea;b (
Ea;b (

2
n v+
v2
v
+
nv 2
2nv 2
2
n v 2 v+
v+
) =
+
nv 2
2nv 2

+) =

2v
2v+

q.

e

nv

(13)

e

nv

(14)

br
With Lemma 1, an equivalent condition to equation (12) is that qM
solves the
following.
2
v2
2v e nv
2v+ + n v+
1+q
=
(15)
2
1 q
2v + [n (v 2 v+
) 2v+ ] e nv

As n grows large, the right-hand side of this expression converges simply to the
likelihood ratio (q) = vv+ of correct to incorrect votes. Since (15) is continuous both
in q and in n, therefore, the limit q M = limn!1 qn of any sequence of equilibrium
threshold must solve the following simpler equation,
(q) =

1+q
1 q

which can also be written in terms of the vote share
+

=

1
(1 + q)
2

15

(16)
15
+:

(17)

The convergence of (15) to (16) is not trivial— because v+ , v , and v change with qn , which
changes with the population size— but nevertheless holds, as the proof of Proposition 1 demonstrates
formally.

12

For a threshold strategy, v+ and v reduce from (4) and (5) to the following,
v+ = p + I

Z

1

q

1
(1 + q) dF (q)
2

1
= p + I [1
2

v

= p+I

Z

1

q

1
= p + I [1
2
= 2p + I [1

v

F (q)] [1 + m (q)]

1
(1
2

(18)

q) dF (q)

F (q)] [1

m (q)]

(19)

F (q)]

where m (q) = E (qjq > q) denotes the average expertise among citizens who actually
vote, and the left-hand side of (16) can therefore be rewritten as
(q) =
in terms of the ratio K =

2p
I

K + [1
K + [1

F (q)] [1 + m (q)]
F (q)] [1 m (q)]

(20)

of partisans to independents.

The proof of Proposition 1 shows that equation (16) has a unique solution q M .
Uniqueness in the limit does not imply a unique equilibrium in any game with …nite
size parameter n. But if there are multiple equilibrium participation thresholds then
the implication of Proposition 1 is that these all converge to each other in the limit.
A unique limiting participation threshold of course translates into a unique limiting
level v = v+ +v of expected voter participation, and actual turnout in large elections
converges to its expectation. The margin of victory = v+v v in a large election is
determined by the same threshold.
In addition to stating uniqueness in the limit, Proposition 1 derives some comparative static implications of the limiting equilibrium condition (16). Intuitively,
it might seem that the marginal voter’s curse should attenuate as n grows large,
because the damage caused by one mistaken vote shrinks, so citizens should be less
worried about making mistakes. If so, abstention should decline as the electorate
grows large, and turnout should tend toward 100% in the limit. Contrary to this
13

intuition, however, the …rst part of Proposition 1 states that q M is strictly positive,
meaning that a positive fraction of the electorate continue to abstain no matter how
large the electorate grows. In fact, if there are no partisans then q M equals one,
meaning that— in sharp contrast with the intuition above— turnout tends to 0% in
the limit.
Proposition 1 There exists a unique q M such that, for any sequence qM (n) of equilibrium thresholds under pure marginal voting, limn!1 qM (n) = q M . Moreover, q M
exhibits the following properties:
(i) 0 < q M < 1 for any partisan share p > 0. If p = 0 then q M = 1.
(ii) q M decreases strictly with p.
(iii) If p > 0 then improvements in the distribution F of expertise that satisfy the
monotone likelihood ratio property increase q M .
Intuitively, the reason why the incentive to abstain does not vanish in large elections is that the policy outcome is a weighted average of the two extremes, with
weights corresponding to vote shares. Citizens wish to vote as unanimously as possible in favor of the superior side, and this is accomplished by limiting participation to
those who are the least likely to err. That q M = 1 when there are no partisans is a
consequence of the assumption that the distribution F of expertise has full support;
more generally, if the maximum level of expertise is qmax then, when there are no partisans, q M = qmax . Either way, the entire electorate defers to the vanishing segment
of the electorate who are least likely to dilute the electoral outcome with incorrect
votes.
The limiting level of equilibrium participation can be most easily compared with
that of pure pivotal voting by solving the limiting equilibrium condition (16) for K,
as follows.
1 F (q)
[m (q) q] = K
(21)
q
This also facilitates numerical examples, as the abstention rate F (q) and conditional
mean m (q) can easily be computed for speci…c distributions of expertise. The simplest example of this is a uniform distribution, for which F (q) = q and m (q) = 1+q
,
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Figure 3: Left and right-hand side of equation (16) when the distribution F of expertise is uniform for various levels of partisans.
so that (21) reduces to
p
K (K + 2).

q M = (K + 1)

(22)

Using the uniform distribution, Figure 3 plots the left- and right-hand sides of (16)
for various levels p of partisanship.
Evidently, the left-hand side of (16) is maximized precisely at the intersection of
the two. Indeed, in demonstrating uniqueness, the proof of Proposition 1 shows
that this must always be the case. The intuition for Proposition 1 is related to
the intuition for this phenomenon. To see this, …rst note that (q) represents the
likelihood ratio of a correct vote to an incorrect vote, for a randomly chosen voter.
The objective of independent voters is precisely to make this ratio as large as possible,
so that the policy outcome will be as close as possible to whatever is truly optimal.
The right-hand side of (16) is the likelihood ratio of a correct vote to an incorrect
vote for the marginal independent voter— that is, one whose expertise is right at
the participation threshold. Equilibrium equates the average and the margin.16
Equating the average and marginal likelihood ratios serves to maximize the average,
just as equating the average and marginal costs of a …rm’s production serves to
16

Equivalently, as is clear from (17), equilibrium equates the vote share of the superior party with
the posterior beliefs of the marginal voter.
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minimize the average: if the marginal voter’s likelihood ratio is not as good as the
average voter’s, increasing the participation threshold removes votes of below-average
quality, thus improving the average; if the marginal voter’s likelihood ratio is better
than the average voter’s, raising the participation threshold removes votes of aboveaverage quality, thus making things worse.
The second part of Proposition 1 states that the marginal voter’s curse is most
severe when there are fewer partisans. Since partisans always vote, this implies
that turnout is lower with fewer partisans, as well. With no partisans at all, average
quality always exceeds marginal quality, because the marginal voter is precisely the
one with the lowest expertise. Thus, the equilibrium threshold rises all the way
to q M = 1. From an independent’s perspective, however, adding partisans adds
noise to the electoral process. For any participation threshold q, therefore, a higher
level of partisanship reduces the average accuracy of a vote, as Figure 3 makes clear.
The accuracy of the marginal voter is unchanged, however, and strictly improves
with q, implying that the solution q M to (16) is lower, as stated in the second part
of Proposition 1. Since partisans themselves also vote, this has the clear e¤ect of
raising turnout.
The last part of Proposition 1 states that improving the distribution of expertise
has the e¤ect of raising the limiting participation threshold q M . The intuition for this
merely complements that of increasing partisanship: improving expertise improves
the correct-to-incorrect vote ratio for any participation threshold q, so the solution to
(16) is higher than before. In the case of partisanship, lowering q M unambiguously
raises voter participation. Holding …xed the distribution of expertise, increases in
q M correspond to decreases in voter turnout. If changes in q M are the result of
changes in the distribution of expertise, however, then the e¤ect of these changes on
participation are ambiguous: on one hand, raising citizens above the participation
threshold increases turnout by transforming non-voters into voters, but on the other
hand, raising the participation threshold lowers turnout, by transforming voters into
non-voters.
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5

Pivotal Voting

If = 0 then the general model of Section 3 reduces to the benchmark case of
pure pivotal voting, consistent with the purely mechanical impact of a vote.17 In
that case, the policy outcome is a random variable xw that equals 0 if a < b, 1 if
a > b, and 0 or 1 with equal probability if a = b. A single vote for the superior party
increases its probability of winning by the following amount,
Pr (P+ ) =

1
1
Pr (a = b) + Pr (a = b + 1)
2
2

(23)

which is the standard probability of being pivotal (event P+ ). Similarly, the probability with which an incorrect vote is pivotal (event P ) is given by the following.
Pr (P ) =

1
1
Pr (a = b) + Pr (b = a + 1)
2
2

(24)

A pivotal vote for the party with the superior policy position increases utility from
zero to one (a change of 1) and a pivotal vote for the inferior party decreases utility
from one to zero (a change of 1). Outside of these pivotal events, a vote does not
change the policy outcome, and so does not impact utility; accordingly, the expected
bene…t (9) of voting reduces to the following.
Eu (q) =

1
(1 + q) Pr (P+ )
2

1
(1
2

q) Pr (P )

(25)

Since pivot probabilities are positive, (25) increases in q, implying that the best
response to any strategy is again for a citizen to vote if his expertise is su¢ ciently
high but abstain otherwise. In other words, as Theorem 2 states below, best-response
voting can be characterized as a threshold strategy, just as in the case of pure marginal
voting. Speci…cally, the best-response threshold qPbr is given by the following.
qPbr =

Pr (P ) Pr (P+ )
Pr (P ) + Pr (P+ )

17

(26)

The results of this section generalize those of McMurray (2013) to allow for positive partisan
share p.
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As noted above, v+ > v for any strategy in which a positive fraction of the
electorate votes. Because of this, the number a of votes for the party with the
superior policy position is likely to exceed the number b of votes for the opposing
party. This is again good for welfare, since the party with the superior policy
position is more likely to win the election by one vote than to lose by one vote, and
an additional vote for the inferior party is more likely to change the election outcome
than an additional vote for the superior party. In other words Pr (P ) > Pr (P+ ),
implying that qPbr > 0. For citizens with the lowest levels of expertise, then, the
best response is to abstain from voting as in Feddersen and Pesendorfer (1996), to
avoid the swing voter’s curse of overturning an informed electoral decision. Thus,
pure marginal voting and pure pivotal voting elicit the same type of voting behavior
from citizens. As before, equilibrium existence follows from standard …xed point
arguments. Also, the logic of McLennan (1998) again implies that equilibrium voter
abstention improves social welfare.
Theorem 2 (Swing voter’s curse) If
librium only if it is a threshold strategy
rium exists.

= 0 then
2 is a Bayesian Nash equiqP with qP > 0. Moreover, such an equilib-

Next, we consider how the equilibrium threshold changes as n grows large for the
case of pure pivotal voting (i.e., = 0). Myerson (2000) provides a useful preliminary
result, which is that pivot probabilities in large elections can be written as follows,
where h1 (n) and h2 (n) both approach one as n grows large.
2 p
p
p
p
e n( v+ v ) v+ + v
p p
h1 (n)
Pr (P+ ) =
p
v+
4 n v+ v
2 p
p
p
p
e n( v+ v ) v+ + v
p p
Pr (P ) =
h2 (n)
p
v
4 n v+ v

Using these formulas, the equilibrium condition (26) converges to the following,
p
p
v+
v
q=p
p
v+ + v
18

(27)
(28)

which is equivalent to the following.
(q) =

v+
=
v

2

1+q
1 q

(29)

The limit q P of any sequence qP (n) of equilibrium thresholds must be a solution to
this equation.18 As before, this can be rewritten using (20), and solved for K, as
follows, which makes it easy to compute q P for speci…c example distributions.
1

F (q)
q

(1 + q 2 )
m (q)
2

q

= K.

(30)

Proposition 2 now states that a solution to (29) exists and, if the distribution F of
expertise is well-behaved, this solution is unique.19 As in the case of pure marginal
voting, uniqueness in the limit implies that if multiple equilibria exist then they all
converge to the same behavior, determined by the partisan share p and the distribution F of expertise. As before, these uniquely determine expected voter turnout and
the expected margin of victory, as well, and in large elections actual turnout and margins of error converge to their expectations. Uniqueness also facilitates the derivation
of comparative statics, which according to Proposition 2 match those of pure marginal
voting: a higher partisan share leads to a lower q P (i.e., higher participation) and a
better-informed electorate leads to a higher q P (i.e., lower participation).
Proposition 2 If f is log-concave then there exists a unique q P such that, for any
sequence fqn g of equilibrium thresholds under pure pivotal voting, limn!1 qn = q P .
Moreover, q P exhibits the following properties:
(i) 0 < q P < 1
18

This approximation actually requires that the number of votes tend to in…nity, not just the
number of citizens, but this is guaranteed by the result below that q M < 1 no matter what fraction
of the electorate is partisan.
19
Bagnoli and Bergstrom (2005) show that log-concavity is satis…ed by many of the most standard
density functions, but log-concavity is actually stronger than necessary for uniqueness: one can easily
construct examples that exhibit unique equilibria but are not log-concave. The important thing, as
the proof of Proposition 2 indicates, is that raising the participation threshold q should not increase
the average expertise m (q) of citizens above the threshold too quickly. This will be the case as
long as the distribution of expertise does not include atoms, or “spikes” of probability (see also
McMurray 2013).

19

(ii) q P strictly decreases in p
(ii) Improvements in the distribution F of expertise that satisfy the monotone
likelihood ratio property increase q P .
In stating that q P is strictly positive, the …rst part of Proposition 2 implies that,
for any level of partisanship, a positive fraction of the electorate abstain from voting,
no matter how large the electorate grows. This was also true of pure marginal voting,
as stated in Proposition 1. The result that q P is also strictly less than one implies
that a positive fraction of the electorate continues to vote, no matter how large the
electorate grows. Under pure marginal voting, Proposition 1 states the same result
for any p > 0 but if there are no partisans then everyone abstains in the limit but the
in…nitesimal fraction who are perfectly informed. Section 6 further emphasizes this
di¤erence between electoral rules.
The logic for the result that q P decreases in p is analogous to the corresponding
result for q M : when the fraction of partisans is low, an uninformed independent
worries that he will cancel the vote of a better-informed independent, but when
the fraction of partisans is high, it is more likely that he is canceling the vote of a
partisan; in the former case he wishes to abstain, but in the latter case he wishes
to vote. Mathematically, an increase in p lowers the average vote quality for any
participation threshold, and therefore the correct-to-incorrect vote ratio (q), which
is the left-hand side of (29). Since this ratio increases in q, this implies a solution that
is lower than before. Similar logic underlies the last part of Proposition 2, because
improving the distribution of expertise raises (q) for any q, so the solution to (29)
is higher than before.

6

Comparison

Despite their distinct logic, sections 4 and 5 emphasize the similarities between
the comparative static implications of the marginal voter’s curse for pure marginal
voting and the swing voter’s curse for pure pivotal voting. Maintaining a focus on
large electorates, this section now compares the levels of equilibrium voter participation for the two benchmarks (assuming a log-concave density of expertise, so that
20

equilibrium behavior under either electoral system is unique). Such a comparison
is surprisingly unambiguous, because of the strong similarity between the limiting
equilibrium conditions (16) and (29) for pure marginal and pure pivotal voting.
Intuitively, it might seem that conditioning on the event a pivotal vote should
have a much greater impact on behavior than conditioning on the marginal impact
of a nudge in one direction or the other— especially in large elections, where a pivotal
vote is such a special event, and where the magnitude of the nudge is vanishingly
small. If so, abstention should be much higher— and turnout much lower— under
pure pivotal voting than under pure marginal voting. As Theorem 3 now states,
however, the opposite is true: q M exceeds q P , meaning that voter participation is
highest under pure pivotal voting.
Theorem 3 If f is log-concave then q M > q P .
In stating that q M > q P , Theorem 3 leaves open the possibility that the two
thresholds are quite close to one another, so that the di¤erence is negligible. For
speci…c distributions, this is straightforward to investigate. Suppose, for example,
that F is uniform and that partisans comprise one third of the electorate (i.e. p = 16 ,
From (22) and (30), this implies that q M
0:38 and
and therefore K = 12 ).
qP
0:19. If votes only had a marginal impact, therefore, 62% of independents
would vote in large elections; if votes only had a pivotal impact, turnout among
independents in large elections would be 81%. Similar computations can be made for
any level of partisanship, and corresponding turnout levels are displayed in Figure 4.
Evidently, there is a substantial gap between q M and q P for all but the highest levels
of partisanship.
The di¤erence in turnout for the two benchmark cases is most notable when there
are no partisans. In that case, as Section 4 explains, turnout under pure marginal
voting tends toward 0%, because of strategic unraveling: citizens with below-average
expertise abstain, so as to not bring down the average vote quality, but then the
average among those who are still voting is higher, and citizens below this average
abstain, and so on. Since the marginal citizen is always below average, this unraveling
continues until only the in…nitesimal fraction of the most expert citizens remain.
21
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Figure 4: Turnout among independent voters as a function of the partisan share (2p)
when the distribution F of expertise is uniform.
Intuitively, it might seem that turnout should unravel under pure pivotal voting, as
well: the marginal citizen always has less expertise than the average citizen, and so
should eventually abstain, to get out of the way. The implication of Proposition 2,
however, is that this does not occur: a substantial fraction of the electorate continue
to vote, no matter how large the electorate grows. As McMurray (2013) explains, this
re‡ects a trade-o¤ between the quantity of information and the quality of information:
holding the number of voters …xed, electoral outcomes are better when the expertise
behind those votes is higher, which would lead people to vote, but holding expertise
…xed, increasing the number of votes also improves election accuracy, just as in the
classic “jury theorem” of Condorcet (1785), which gives citizens a motivation for
participation. For a citizen with below-average expertise, voting decreases the average
quality of information but increases the quantity. These competing considerations
balance in the limit so that turnout remains substantial.
In pure marginal voting, voters face a similar trade-o¤, but quality is relatively
more important. An intuition for why this is the case is that, when all that matters is
which side receives a majority of votes, a single mistaken vote for the political party
with an inferior policy platform can be o¤set by a single correct vote for the party
with the superior policy position. The same is not true of a pure marginal voting
model, because vote shares become diluted. Since a vote for the majority party has
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Figure 5: Left and right-hand sides of equations (16) and (29) when the distribution
F of expertise is uniform for various levels of partisanship.
a lower impact on policy than a vote for the minority, it takes more than one vote to
compensate for a mistake.
An alternative intuition for the discrepancy between turnout levels under pure
pivotal and pure marginal voting makes use of the optimality arguments above. As
Section 4 notes, the limiting equilibrium condition (16) coincides with the …rst-order
+
. The
condition for maximizing (q) = vv+ — or equivalently, for maximizing v+v+v
latter is essentially an expected vote share, but in large elections this also speci…es
independent voters’ utility, since actual vote shares converge to their expectations.
In other words, (q) can be viewed as a monotonic transformation of voters’objective
function (in large elections), and the threshold adjusts in equilibrium to the level q M
that maximizes this objective. The condition (29) for pure pivotal voting equates
2

instead of to 1+q
. Since the latter maximizes (q), the former does
(q) to 1+q
1 q
1 q
not, as Figure 5 illustrates for a uniform distribution. The …gure also illustrates how
1+q
1 q

2

>

1+q
1 q

guarantees that q P < q M , which is the crux of the proof of Theorem 3.

That q M maximizes the objective function for pure marginal voting but q P does
not begs the question of whether q P maximizes the objective function for pure pivotal voting. Indeed, this turns out to be the case— a feature that seems not to
have been noted in existing literature on majority rule. As Myerson (2002) shows,
the probability with which a Poisson variable with mean nv exceeds an indepen23

p
p
dent Poisson variable with mean nv+ is of order e n( v+ v ) , where the exponent
p
p
2
nv+
nv
is de…ned in Myerson (2000) as the magnitude of the event.20 The
…rst-order condition for minimizing this magnitude is none other than the limiting
equilibrium condition (29). Thus, just as q M maximizes utility under pure marginal
voting, q P maximizes utility under pure pivotal voting. Intuitively, what matters
is not only that the expectation of a exceeds the expectation of b, but also that the
variances of a and b are small relative to their expectations, so that accidents in
which b > a do not occur.21 The standard deviation of a Poisson random variable is
p
p
the square root of its mean, so nv+ and nv represent the expected numbers of
correct and incorrect votes, measured in standard deviations instead of in numbers of
votes, and the di¤erence between these expected vote shares is what majority voting
would maximize if its impact were purely mechanical.
2

The results that equilibrium participation thresholds for both pure marginal and
pure pivotal voting maximize their respective objective functions, but generate different levels of voter participation, begs the question of which level of participation
is better for social welfare. In other words, do non-mechanical policy reactions
make election outcomes better or worse? To answer this, …rst let xPn and xM
n denote any equilibrium policy outcomes under pure pivotal and pure marginal voting,
respectively, for a population size parameter n, and let uP = limn!1 E xPn and
uM = limn!1 E xM
denote the limits of expected utility for either benchmark. uP
n
and uM are well-de…ned because, as shown above, equilibrium behavior converges to
a unique limit in either benchmark. The result that equilibrium abstention improves
welfare, together with the result that abstention is higher in the pure marginal voting
benchmark, might seem to suggest that welfare is higher for that case than for the
pivotal voting benchmark. As Proposition 3 now states, however, the opposite is
true.
Proposition 3 uP = 1 for all p < 12 . uM decreases in p, with uM = 1 when p = 0
and uM = 21 when p = 21 .
20

In addition to measuring the magnitude of the event of a win, this quantity measures the
magnitude of the event of a tie, which is the smallest deviation from the expected outcome.
21
These two considerations correspond to the considerations of quality and quantity, discussed
above.
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The comparison here of welfare has little to do with the turnout comparison from
Theorem 3. What drives the result is that, under pure pivotal voting, A partisans and
B partisans negate one another’s in‡uence, so that the majority decision is determined
entirely by the behavior of independent voters, no matter how small this group is. In
a large election, a majority of these almost surely identify the true state of the world.
If there are no partisans then pure marginal voting delivers the same outcome in the
limit: as participation is limited to increasingly elite voters, the election outcome
tends toward unanimity, and the policy outcome converges to the desired extreme.
A positive mass of partisan votes for either side, however, bounds the policy outcome
away from 0 and 1, implying some utility loss, which is increasing in p. If the domain
of F were bounded such that even the maximum level of expertise were some qmax < 1
then pure marginal voting would fall short of pure pivotal voting even for the case of
no partisans, because independent voters would be unable to coordinate unanimously
on the desired side.
Another way of describing the result of Proposition 3 is to say that if votes had no
marginal impact then voting would lead to full information equivalence, as Feddersen
and Pesendorfer (1996, 1999) emphasize, meaning that large elections produce the
same policy outcomes that would occur if information were made perfect. This no
longer holds once the marginal impact of voting is taken into account, because full
information equivalence requires that citizens unanimously rally around the correct
extreme, which is impossible unless there are no partisans and the best informed
independent voters are infallible. In less idyllic settings, the damage caused by
mistaken votes and partisan votes is irreversible.22
22

The result that welfare is higher in the absence of marginal motives is partly a consequence of
the assumption that the optimal policy lies at one of the extremes of the policy space: if interior
policies could also be optimal then there may be informational bene…ts to compromise. Thus,
a tractable model in which the optimal policy can lie in the interior of the policy interval would
be a useful direction for future extension. In addition to altering welfare implications, this might
mitigate the marginal voter’s curse: as noted above, a binary state gives citizens a strong reason to
abstain, so as to be as nearly unanimous as possible. An interior optimum may also balance the
two parties’vote shares such that, as in Myatt (2012), pivotal voting incentives shrink to zero at the
same rate (i.e., n1 ) as marginal voting incentives, rather than exponentially. If so, both motivations
will remain relevant in large elections.
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7

General Model

If is strictly between 0 and 1 then the electoral rule is a hybrid of the marginal
voting and pivotal voting benchmarks, as given by equation (1). In that case, the
expected bene…t of voting is merely the weighted average of the expected bene…ts
derived in Sections 4 and 5.
Eu (q) =

1+q
[ (
2

+)

+ (1

) Pr (P+ )]

1

q
2

[ (

) + (1

) Pr (P )]

This di¤erence is positive if and only if q exceeds the following threshold.
br
=
qG

(
(

+)
+

+

+ (1
) + (1

) [Pr (P ) Pr (P+ )]
) [Pr (P+ ) + Pr (P )]

(31)

br
are
For any p, this threshold lies strictly between (12) and (26). Since qPbr and qM
both positive for any strategy in which a positive fraction of the electorate votes, (31)
is positive as well, implying that the best response for citizens with the lowest levels of
expertise is to abstain. Theorems 1 and 2 make no claim of equilibrium uniqueness,
but if the distribution of expertise is such that there is a unique equilibrium participation threshold for each of these extreme electoral rules then the fact that (31) is
between (12) and (26) implies that any equilibrium threshold qG in the general model
must be strictly between qP and qM . As in the special cases of pure marginal or pure
pivotal voting, the logic of McLennan (1998) implies that equilibrium abstention is
good for social welfare.

Theorem 4 If 0 < < 1 then
2 is a Bayesian Nash equilibrium only if it is a
threshold strategy q with qG > 0. Moreover, such an equilibrium exists.
The fact that qG (n) lies between qP (n) and qM (n) implies that the limit q G of
a sequence of equilibrium thresholds for a general model lies weakly between q P and
q M . As noted above, however, the distance between these thresholds may be rather
large. The goal of the rest of the section is to generate more speci…c predictions
about the location of q G , relative to the other two thresholds.
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Equation (31) gives the equilibrium condition for a general model and a …nite
n. This equation depends on the marginal changes
in policy associ+ and
ated with additional votes for the superior and inferior parties, respectively, and the
probabilities Pr (P+ ) and Pr (P ) of such votes being pivotal. The former can be
rewritten as (13) and (14), which each have one term that decreases linearly in n and
another that decreases exponentially with n, and the latter can be written as (27)
and (28), which decrease exponentially with n. (31) is therefore equivalent to

1+q
=
1 q

v+
nv 2

+

v
nv 2

+

n(v 2

2
v+
) 2v+ nv
e
2nv 2

2 v2
n(v+
) 2v
2nv 2

e

nv

+ (1

)

e

+ (1

)

e

n(

p
v+

p

4

n(

n

)2 pv+ +pv
p
v
v+ v

p
v+

p

4

p

n

p

p

v

)2 pv+ +pv
p
v+
v+ v
p

v

which reduces simply to
1+q
v+
=
= (q)
1 q
v

(32)

because exponential terms vanish more quickly than linear terms.23
The limit of any sequence of equilibrium thresholds qG (n) must be a solution to
(32). By the arguments of Section 4, such a solution q G exists and is unique. In
fact, as Theorem 5 now states, it coincides exactly with q M , because (32) is identical
to the limiting equilibrium condition (16) for pure pure marginal voting. In other
words, the analysis of pure pivotal voting is knife-edge: if the impact of a vote extends
beyond its mechanical ability to change the identity of the election winner, even if
its marginal impact is minimal, then equilibrium behavior in large elections di¤ers
dramatically from the pure pivotal voting case, and in fact is virtually identical to the
opposite benchmark, in which there is no discontinuity at all at the 50% threshold.
23

Castanheira (2003) and Faravelli, Man, and Walsh (2015) argue that this slower convergence
rate of marginal voting can also help explain turnout in costly voting environments. In private
value settings, pivot probabilities decrease exponentially only when the electoral split is uneven,
and is exactly known: with a small amount of uncertainty regarding the exact electoral split, pivot
probabilites can decrease at a linear rate instead (see Myatt 2012). The key ingredient for that result,
however, is that either side might actually have the electoral advantage. Here, small uncertainty
regarding the distribution of expertise or other parameters of the game would not change the result
that pivot probabilities decrease exponentially with n, because every citizen with qi > 0 is more
likely to vote for the superior party. The average level of expertise E (qi ji votes) might not be
known precisely, but is unambiguously positive.
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Theorem 5 If

2 (0; 1], then q G = q M .

The general model analyzed in this section has only a single discontinuity, at the
50% threshold. In some applications, it might be reasonable to assume additional
discontinuities. In the U.S. Senate, for example, a party that obtains at least 2/3 of
the power can prevent the opposing party from using …libusters to block legislative
actions. In situations like this, it might be reasonable to assume that there is a
large discontinuity at the 50% threshold and smaller discontinuities at the 13 and 23
thresholds. The logic that pivotal events become exponentially less important than
marginal considerations, however, relies in no way on there being a unique pivotal
event; with two or more pivotal events, each should become exponentially less likely
as n grows large, so that in the limit, any marginal changes away from the pivotal
events will be all-important, and the combined set of pivotal discontinuities will be
irrelevant.

8

Nonlinear Policy Functions

a
The model of Section 3 assumes that the policy outcome x (a; b) = a+b
= +
in the marginal voting component of the general model is simply equal to the vote
share of the superior party. This section considers a more general policy function
: Z2+ ! [0; 1] and shows that the marginal voter’s curse still arises as long as
x = (a; b) satis…es the following three conditions.

Condition 1 (Monotonicity)

(a; b) increases in a and decreases in b.

Condition 2 (Symmetry) For any a; b 2 Z+ ,
Condition 3 (Underdog) j (a; b + 1)
same sign as a b.

(b; a) = 1

(a; b)j

(a; b).

j (a + 1; b)

(a; b)j has the

The monotonicity condition merely states that A and B votes push the policy
outcome toward 1 and 0 and therefore increase and decrease utility, respectively.
Symmetry implies that reversing the numbers of votes that each party receives exactly
28

reverses the parties’power, for example implying that (a; b) = 12 when a = b. The
underdog property states that the impact of one additional vote for the party that
has fewer votes is greater than the impact of one additional vote for the party with
a
a majority. If is a monotonic and symmetric function of the vote share + = a+b
then Condition 3 is implied if is S-shaped— that is, convex for vote shares in 0; 12
and concave for vote shares in 21 ; 1 , meaning that the vote share has a diminishing
marginal impact on the majority party’s power. Other examples of policy functions
that satisfy Conditions 1 through 3 include any “contest”function of the form
(a; b) =

az
az + b z

with positive z. Such contest functions are S-shaped for z > 1 but an inverted Sshape (i.e. concave and then convex) for z < 1. Theorem 6 now generalizes Theorem
4 to state that a marginal voter’s curse arises for any policy function that satis…es
Conditions 1 through 3.
2
is a
Theorem 6 If : Z2+ ! [0; 1] satis…es Conditions 1 through 3 then
Bayesian Nash equilibrium only if it is a threshold strategy q with q > 0. Moreover,
such an equilibrium exists.
Condition 3 highlights an important similarity between the swing voter’s curse and
the marginal voter’s curse, which is that these curses arise from two manifestations of
the same phenomenon, namely that an electoral rule exhibits an underdog property.
In pivotal voting environments, a vote for the losing party is more likely to be pivotal
than a vote for the winning party; in marginal voting environments, a vote for the
losing party induces a larger policy shift than a vote for the winning party. Ex ante,
parties in this model are symmetric: there is no winning party and no losing party.
When citizens vote informatively, however, the party with the superior policy platform
receives more votes (in expectation) than the inferior party. Thus, a common-value
environment translates either manifestation of the underdog property into an incentive
for poorly informed citizens to abstain from voting, in deference to those with better
expertise.
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λ'+ > 1/2

a

λ+ = 1/2

a>b
a<b

b

Figure 6: Isolevels of

(a; b)

As noted above, the underdog property— which is so central to the logic of the
marginal voter’s curse— is satis…ed by a large class of continuous policy functions.
Asymptotically, the condition actually holds for any increasing and di¤erentiable
a
. To see this, note that, given monotonicfunction ( + ) of the vote share + = a+b
ity, the di¤erence j (a; b + 1)
(a; b)j j (a + 1; b)
(a; b)j can be rewritten as
follows.
[ (a; b + 1)
(a; b)] [(a + 1; b)
(a; b)]
As a and b grow large (keeping the vote share
@
@b

(a; b)

@
@a

which has the same sign as a

0

(a; b) =

+

(

…xed), this converges to the following,

a
+ ) (a+b)2

0

(

b
+ ) (a+b)2

b.

An intuition for the asymptotic genericity of Condition 3 can be aided by Figure 6,
which plots isolevels of (a; b) for vote totals a and b. When depends on a and
b only through the vote share + , sets of vote totals that generate the same policy
outcome, the isolevels, correspond to rays from the origin. For example, the 45-degree
line corresponds to exact ties, or a vote share of + = 21 . The steeper dashed line
corresponds to a higher vote share 0+ > 12 .For large a and b, the vector of changes to
the policy outcome generated by increases in a and b is proportional to the gradient,
which by de…nition is perpendicular to the isolevel. In the region where a > b,
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therefore, the policy reaction to a B vote exceeds the reaction to an A vote, while
the opposite is true in the region where a < b.

9

Conclusion

That voters should focus on the rare event of a pivotal vote is often viewed as
the central hallmark of rationality in models of elections. In showing the important
consequences that this has for voters in common-value environments, Austen-Smith
and Banks (1996) and Feddersen and Pesendorfer (1996) have inspired a revival of
the classic common-value paradigm of Condorcet (1785), and subsequent literature
has continued to document ways in which the pivotal voting calculus dramatically
shapes voting behavior. This paper has embraced the common-value paradigm, but
constructed a model in light of recent evidence that margins of victory matter even
away from the 50% threshold. This has led to the discovery of a new strategic
incentive for voter abstention, as well as the important realization that marginal
voting incentives dominate pivotal voting considerations. While perhaps intuitive,
the rationale behind this verdict is quantitatively based, relying on the comparison
of asymptotic orders of magnitude of e¤ects in large elections. The implication is
that the predictions of a purely pivotal voting model are knife-edge in a more general
setting.

References
[1] Ahn, David S., and Santiago Oliveros. 2012. “Combinatorial voting.”Econometrica, 80(1): 89-141.
[2] Ahn, David S., and Santiago Oliveros. 2016. “Approval voting and scoring rules
with common values.”Journal of Economic Theory, 166: 304-310.
[3] Ali, S. Nageeb, Maximilian Mihm, and Lucas Siga. 2017. “The Perverse Politics
of Polarization.” Working paper, Pennsylvania State University.

31

[4] Austen-Smith, David and Je¤rey S. Banks. 1996. “Information Aggregation, Rationality, and the Condorcet Jury Theorem.” The American Political Science
Review, 90(1): 34-45.
[5] Bagnoli, Mark, and Ted Bergstrom. 2005. “Log-Concave Probability and Its
Applications.”Economic Theory, 26(2): 445–469.
[6] Banerjee, Abhijit V., Selvan Kumar, Rohini Pande, and Felix Su. 2011. “Do
Informed Voters Make Better Choices? Experimental Evidence from Urban
India.” Working paper, Harvard University.
[7] Barelli, Paulo, Sourav Bhattacharya, and Lucas Siga. 2017. “On the possibility
of information aggregation in large elections.” Working paper, University of
Rochester, Royal Holloway University of London.
[8] Battaglini, Marco. 2017. “Public protests and policy making.”Quarterly Journal
of Economics, 132 (1): 485-549.
[9] Bernhard, William, Timothy P. Nokken and Brian R. Sala. 2008. “Strategic
Shifting: Reelection Seeking and Ideological Adjustment in the U.S. Senate,
1952-98.”Working paper.
[10] Bhattacharya, Sourav. 2013. “Preference monotonicity and information aggregation in elections.”Econometrica, 81(3): 1229-1247.
[11] Bouton, Laurent, and Micael Castanheira. 2012. “One person, many votes: Divided majority and information aggregation.”Econometrica, 80(1): 43-87.
[12] Bouton, Laurent, Aniol Llorente-Saguer, and Frédéric Malherbe. 2016. “Get rid
of unanimity: The superiority of majority rule with veto power.” Journal of
Political Economy, forthcoming.
[13] Castanheira, Micael. 2003. “Victory margins and the paradox of voting.” European Journal of Political Economy, 19(4): 817–841.
[14] Condorcet, Marquis de. 1785. Essay on the Application of Analysis to the Probability of Majority Decisions. Paris: De l’imprimerie royale. Trans. Iain McLean
and Fiona Hewitt. 1994.
[15] Conley, Patricia Heidotting. 2001. Presidential Mandates: How Elections Shape
the National Agenda, Chicago: University of Chicago Press.
[16] Ekmekci, Mehmet, and Stephan Lauermann. 2015. “Manipulated electorates and
information aggregation.”Manuscript, University of Bonn.
32

[17] Faravelli, Marco, Priscilla Man, and Randall Walsh. 2015. “Mandate and Paternalism: A Theory of Large Elections.” Games and Economic Behavior, 93:1–23.
[18] Faravelli, Marco and Santiago Sanchez-Pages. 2015. “(Don’t) Make My Vote
Count.”Journal of Theoretical Politics, 27(4): 544-569.
[19] Feddersen, Timothy J. and Wolfgang Pesendorfer. 1996. “The Swing Voter’s
Curse.”The American Economic Review, 86(3): 408–424.
[20] Feddersen, Timothy, and Wolfgang Pesendorfer. 1997. “Voting behavior and
information aggregation in elections with private information.” Econometrica,
65(5): 1029-1058.
[21] Feddersen, Timothy J. and Wolfgang Pesendorfer. 1998. “Convicting the Innocent: The Inferiority of Unanimous Jury Verdicts under Strategic Voting.” The
American Political Science Review, 92(1): 23-35.
[22] Feddersen, Timothy J. and Wolfgang Pesendorfer. 1999. “Abstention in Elections
with Asymmetric Information and Diverse Preferences.”The American Political
Science Review, 93(2): 381–398.
[23] Fowler, James H. 2005. “Dynamic responsiveness in the US Senate.” American
Journal of Political Science, 49(2): 299–312.
[24] Fowler, James H. 2006. “Elections and markets: The e¤ect of partisan orientation, policy risk, and mandates on the economy.” Journal of Politics, 68(1):
89–103.
[25] Fowler, James H. and Oleg Smirnov. 2007. Mandates, Parties, and Voters: How
Elections Shape the Future. Philadelphia, PA: Temple University Press.
[26] Herrera, Helios, Aniol Llorente-Saguer, and Joseph C. McMurray. 2016. “Information Aggregation and Turnout in Proportional Representation: A Laboratory
Experiment.” Working paper.
[27] Herrera, Helios, Massimo Morelli, and Salvatore Nunnari. 2015. “Turnout across
Democracies.”The American Journal of Political Science, forthcoming.
[28] Herrera, Helios, Massimo Morelli, and Thomas Palfrey. 2014. “Turnout and
Power Sharing.” The Economic Journal, 124: F131–F162.
[29] Hogh, Esben and Martin Vinæs Larsen. 2016. “Can Information Increase
Turnout in European Parliament Elections? Evidence from a Quasi-experiment
in Denmark.” Journal of Common Market Studies, forthcoming.
33

[30] Iaryczower, Matias, and Andrea Mattozzi. 2013. “On the Nature of Competition
in Alternative Electoral Systems.”Journal of Politics, 75: 743-756.
[31] Kartal, Melis. 2015. “A Comparative Welfare Analysis of Electoral Systems with
Endogenous Turnout,”The Economic Journal, 125: 1369–1392.
[32] Krishna, Vijay and John Morgan. 2011.“Overcoming Ideological Bias in Elections.” Journal of Political Economy, 119(2): 183–211.
[33] Krishna, Vijay and John Morgan. 2012. “Voluntary Voting: Costs and Bene…ts.”
Journal of Economic Theory, 147(6): 2083–2123.
[34] Lassen, David. 2005. “The E¤ect of Information on Voter Turnout: Evidence
from a Natural Experiment.”American Journal of Political Science, 49(1): 103–
118.
[35] Levy, Gilat and Ronny Razin. 2015. “Does Polarisation of Opinions Lead to
Polarisation of Platforms? The Case of Correlation Neglect.” Quarterly Journal
of Political Science, 10: 321-355.
[36] Llavador, Humberto. 2006. “Electoral platforms, implemented policies, and abstention.”Social Choice and Welfare, 27, 55–81.
[37] Llavador, Humberto. 2008. “Voting with preference over margins of victory.”
Mathematical Social Sciences, 56(3): 355–365.
[38] Martinelli, César. 2006. “Would rational voters acquire costly information?.”
Journal of Economic Theory, 129(1): 225-251.
[39] Matakos, Konstantinos, Orestis Troumpounis and Dimitrios Xefteris. 2015a.
“Electoral Rule Disproportionality and Platform Polarization.”American Journal of Political Science, forthcoming.
[40] Matakos, Konstantinos, Orestis Troumpounis and Dimitrios Xefteris. 2015b.
“Turnout and polarization under alternative electoral systems.” in The Political Economy of Governance: Institutions, Political Performance and Elections,
G. Caballero and N. Scho…eld (eds.), Springer (June 2015).
[41] McLennan, Andrew. 1998. “Consequences of the Condorcet Jury theorem for
Bene…cial Information Aggregation by Rational Agents.”American Political Science Review, 92(2): 413–418.

34

[42] McMurray, Joseph C. 2013. “Aggregating Information by Voting: The Wisdom
of the Experts versus the Wisdom of the Masses.” The Review of Economic
Studies, 80(1): 277-312.
[43] McMurray, Joseph C. 2015. “The Paradox of Information and Voter Turnout.”
Public Choice 165 (1-2): 13-23.
[44] McMurray, Joseph C. 2017a. “Ideology as Opinion: A Spatial Model of
Common-value Elections.” American Economic Journal: Microeconomics, forthcoming.
[45] McMurray, Joseph C. 2017b. “Polarization and Pandering in a Spatial Model
of Common-value Elections.” Manuscript, Brigham Young University.
[46] McMurray, Joseph C. 2017c. “Voting as Communicating: Mandates, Minor
Parties, and the Signaling Voter’s Curse.” Games and Economic Behavior, 102:
199-223.
[47] McMurray, Joseph C. 2017d. “Why the Political World is Flat: An Endogenous Left-Right Spectrum in Multidimensional Political Con‡ict.” Manuscript,
Brigham Young University.
[48] Myatt, David P. 2012. “On the Rational Choice Theory of Voter Turnout.”
Manuscript, Oxford University.
[49] Myerson, Roger. 1998. “Population Uncertainty and Poisson Games.”International Journal of Game Theory, 27(3): 375–392.
[50] Myerson, Roger. 2000. “Large Poisson Games.”Journal of Economic Theory, 94:
7-45.
[51] Myerson, Roger. 2002. “Comparison of Scoring Rules in Poisson Voting Games.”
Journal of Economic Theory, 103: 219-251.
[52] Ortuño-Ortín, Ignacio. 1997. “A Spatial Model of Political Competition and
Proportional Representation.” Social Choice and Welfare, 14: 427-438.
[53] Osborne, Martin J., Je¤rey S. Rosenthal, and Colin Stewart. 2016. “Information
aggregation with costly reporting.”Manuscript, University of Toronto.
[54] Palfrey, Thomas R., and Howard Rosenthal. 1984. “Participation and the provision of discrete public goods: a strategic analysis.”Journal of Public Economics,
24(2): 171-193.

35

[55] Palfrey, Thomas R. and Howard Rosenthal. 1985. “Voter Participation and
Strategic Uncertainty.” The American Political Science Review, 79(1): 62–78.
[56] Piketty, Thomas. 1999. “The Information-aggregation Approach to Political
Institutions.” European Economic Review, 43: 791-800.
[57] Riambau, Guillem. 2015. “The Swing Voter Curse in Proportional Representation Systems (Evidence from Multiple Elections).”Working paper, Yale-NUS.
[58] Shotts, Kenneth W. 2006. “A Signaling Model of Repeated Elections.” Social
Choice and Welfare, 27: 251-261.
[59] Sobbrio, Francesco and Pietro Navarra. 2010. “Electoral Participation and
Communicative Voting in Europe.” European Journal of Political Economy,
26(2): 185–207.
[60] Razin, Ronny. 2003. “Signaling and Election Motivations in a Voting Model with
Common Values and Responsive Candidates.”Econometrica, 71(4): 1083–1119.
[61] Triossi, Matteo. 2013. “Costly Information Acquisition. Is it better to Toss a
Coin?”Games and Economic Behavior, 82: 169-191.
[62] Wattenberg, Martin, Ian McAllister, and Anthony Salvanto. 2000. “How Voting
is Like Taking an SAT Test: An Analysis of American Voter Rollo¤.” American
Politics Research, 28: 234-250.

36

Appendix
Proof of Theorem 1.
As explained in the text,
is an equilibrium only if it is a
quality threshold strategy, with threshold given by (12). Conditional on the total number
= a + b of votes, the precise numbers of votes a and b for either side follow binomial
distributions, with probability parameters vv+ and vv . As long as not all citizens abstain,
(4) exceeds (5), implying that the distribution of the number a of correct votes …rst-order
stochastically dominates the distribution of the number b of incorrect votes. Keeping
a+1
a
the total a + b …xed, however, a+b+1
a+b decreases in a and increases in b, implying
that the distribution of
…rst-order stochastically dominates the distribution of
+.
In particular, then, Ea;b (
ja + b = ) > Ea;b ( + ja + b = ) and, taking expectations
over , Ea;b (
) > Ea;b ( + ). This implies that (12) is positive.
Equilibrium existence follows because the best response to a threshold strategy q is
br depends continuously on q and the
another qbr . Since the best-response threshold qM
M

br (q ) exists by Brouwer’s
set [0; 1] of possible thresholds is compact, a …xed point q = qM
theorem, that characterizes a voting strategy q that is its own best response, and therefore
a Bayesian Nash equilibrium of the game.

Proof of Lemma 1. The expected vote share of the superior party can be written as
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where the second equality follows because x (0; 0) = 12 . Di¤erentiating and integrating the
innermost summand as follows,
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this reduces further to the following.
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If a citizen votes for the party with the superior platform, this increases the expected
vote share to
!
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which, di¤erentiating and integrating as before, reduces further as follows.
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Integrating by parts, this reduces to the following.
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between (33) and (34) is then given by
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=
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which is equivalent to (13). The di¤erence Ea;b (
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n2 2n
e
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nv

) is given by (14), by an analogous

Proof of Proposition 1. The left- and right-hand sides of the equilibrium condition
(15) are continuous in n and in q (through the continuous functions v+ , v , and v ) so a
sequence qM (n) of solutions to (15) must converge to a solution of the limit equilibrium
condition (15). If limn!1 v [qM (n)] is positive then the limit of (15) is given by (16),
because the terms in parentheses in both the numerator and denominator of the right-hand
side of (15) are bounded in absolute value by n + 2. The limit of e nv can be positive only
if limn!1 v = 0, implying that v+ and v both converge to zero. But (15) converges to
(16) in that case, as well.
As q increases from zero to one, the right-hand side of (16) increases from one to in…nity.
For any p, di¤erentiating (18) and (19) with respect to q yields
0
v+
=

v0

=

I
(1 + q) f (q)
2
I
(1 q) f (q)
2

and di¤erentiating (20) therefore yields
0
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0 v
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v+ v 0
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2

(1 + q) v + (1
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q) v+

which is positive if and only if the left-hand side of (16) exceeds the right-hand side. In
other words, any solution to (16) also constitutes the unique maximum of (q); clearly,
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there is exactly one such solution.
If p = 0 then (20) reduces to (q) = 11+m(q)
m(q) which is increasing for all q, implying that
the limit of equilibrium behavior is the corner solution q M = 1. If p > 0 then (0) > 1
and (1) = 1, so the solution q M is strictly between 0 and 1, as claimed in (i). (20) also
decreases in K (and therefore in p) for all q, implying that the solution q M to (16) strictly
decreases in K (and therefore in p), as claimed in (ii).
To show claim (iii), …rst rewrite (20) as
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in terms of + (q) = K + Iq (1 + q) and
(q) = K + Iq (1 q), where Iq is the indicator function of the interval [q; 1]. For any K, + (q) and
(q) are non-negative and
respectively non-decreasing and non-increasing functions of q.
With this notation, consider a distribution g such that fg(q)
(q) is increasing, thus satisfying
the monotone likelihood ratio property MLRP. For any K and any q 2 [0; 1), we will show
that (q) is higher under g than under f , implying that the solution q M to (16) is lower
under g than under f . That is, we will show the following,
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Equivalently, we will show that the expression
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0

is positive.
Splitting the domain of integration into two symmetric parts produces the following.
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Reversing the labels of q and q~ in the second double integral and collecting similar terms,
this is equivalent to
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This expression is positive, as desired, because
is non-increasing in q.

+

and

g(q)
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are non-decreasing in q and

Proof of Theorem 2. As argued in the text, is an equilibrium only if it is a quality
threshold strategy, with threshold given by (26). Conditional on the total number a + b
of votes, the precise numbers of votes a and b for either side follow binomial distributions,
with probability parameters vv+ and vv . As long as not all citizens abstain, (4) exceeds (5),
implying from (6) that Pr (a = k + 1; b = k) exceeds Pr (a = k; b = k + 1) for any k and,
taking averages over k, that Pr (a = b + 1) exceeds Pr (a = b). (24) therefore exceeds (23),
implying that (26) is positive.
Since the best response to a threshold strategy q is another threshold strategy qbr ,
P

where the best-response threshold qPbr depends continuously on q and the set [0; 1] of possible thresholds is compact, a …xed point q = qPbr (q ) exists by Brouwer’s theorem, that
characterizes a voting strategy q that is its own best response, and therefore a Bayesian
Nash equilibrium of the game.
Proof of Proposition 2. The left-hand side of (30) approaches in…nity as q approaches
0 and approaches zero as q approaches 1. q = 1 is therefore a solution to (30) if and only if
K = 0. In that case, however, Theorem 3 of McMurray (2013) implies that no sequence of
equilibrium thresholds can converge to one, because the assumption that f is log-concave
0 (q)
implies that limq!1 ff (q)
< 1.24 Moreover, Theorem 4 of McMurray (2013) implies that
there is a unique solution q0P to (30) in the open interval (0; 1). This implies that the
left-hand side of (30) is positive on the interval 0; q0P and negative on the interval q0P ; 1 .
When the left-hand side of (30) is positive, it is strictly decreasing in q. To see this,
di¤erentiate the left-hand side of (30) to obtain the following.
f (q)

1 + q 2 m (q)
2
q

1 +

1

F (q)
2

24

1 + q2
1 + q2 0
m
(q)
+
m (q)
q2
q

(36)

As that paper notes, this condition merely rules out electorates that are arbitrarily close to
being perfectly informed, and is su¢ cient for the result but not necessary.
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Since f is assumed to be log-concave, Lemma 2 of Bagnoli and Bergstrom (2005) states
that E (q qjq q) decreases with q or, equivalently, that m0 (q) < 1, implying that the
second term in (36) is negative. If the left-hand side of (30) is positive then the …rst term
of (36) is negative, as well.
That the left-hand side of (30) is decreasing whenever it is positive implies a unique
solution q P to (30) for any partisanship ratio K, thus establishing (i). This also makes
clear that if K increases (or, equivalently, if p increases) then q P decreases, thus establishing
(ii). The proof of (iii) is then analogous to the proof of part (iii) of Proposition 1.
Proof of Theorem 3. As the proofs of Propositions 1 and 2 show, (q) exceeds the
right-hand side of (16) if and only if q < q M and exceeds the right-hand side of (29) if and
only if q < q P . The right-hand side of (29) exceeds the right-hand side of (16) for any
q > 0 (and when q = 0 both equal one, whereas (0) > 1), however, so in particular q P
exceeds the right-hand side of (16), implying that q P < q M .
Proof of Proposition 3. As n grows large, equilibrium strategies converge pointwise to
q P under pure pivotal voting and to q M under pure marginal voting. In either regime,
nv+
actual vote shares converge in probability to expected vote shares. That is, ab !p nv
=
v+
a
v = . Under pure pivotal voting, expected utility is given by Pr b > 1 , which therefore
converges to uP = 1 since ab converges to
q P > 1. This logic is valid for any p < 1.25
a
Under pure marginal voting, utility is given by a+b
, which converges in probability to
M
q
(
)
nv
+
= (qM )+1 . This decreases in p since it increases in q M , which decreases
uM = nv+ +nv
in p (as shown in Section 4). As that section explains, p = 0 implies that limq!qM (q) = 1,
therefore implying that uM = 1. If p = 1 then from (18) and (19) it is also clear that
(q) = 1 for any q, implying that uM = 21 in that case.
Proof of Theorem 4. That a Bayesian Nash equilibrium must be a threshold strategy
q with qG > 0 is explained in the text. Equilibrium existence follows because the best
br
response to a threshold strategy q is another qbr . Since the best-response threshold qG
G
depends continuously on q and the set [0; 1] of possible thresholds is compact, a …xed point
br (q ) exists by Brouwer’s theorem, that characterizes a voting strategy
qG = qG
q that is
its own best response, and therefore a Bayesian Nash equilibrium of the game.
Proof of Theorem 6. With a generalized policy function, the expected bene…t of voting
(9) can be rewritten as follows,
Eu (q) = Ea;b

1
(1 + q)
2

in terms of the positive di¤erence in policy
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(a; b) +

+

+

1
(1
2

(a; b) =

q)

x (a; b)

(a + 1; b)

For p = 1, Pr (n > n ) = Pr (n < n ) for any n, implying that uM =
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(a; b) induced by
1
2

+ 0.

one additional vote for the superior party A and the negative policy di¤erence
(a; b) =
(a; b + 1)
(a; b) induced by one additional vote for party B. Given the symmetry
condition, the latter di¤erence can be written as
(a; b) = [1

(b + 1; a)]

=

(b; a)

=

+

[1

(b; a)]

(b + 1; a)
(b; a)

in terms of the positive impact of a correct vote when there are b votes for party A and a
votes for party B.
Since + (a; b) and + (b; a) are both positive, (9) is positive if and only if q exceeds
the following threshold,
Ea;b [
Ea;b [

br
=
qM

+
+

(b; a)] Ea;b [
(a; b)] + Ea;b [

+
+

(a; b)]
(b; a)]

which generalizes (12). The denominator of this expression is positive, and the numerator
reduces as follows.
X

[
[

+

(b; a)

+

(a; b)]

+

(b; a)

+

(a; b)]

e

n+ n

na+ nb
a!b!

e

n+ n

a;b

=

X

na+ nb
a!b!

a>b

+

X

[

+

(b; a)

+

(a; b)]

e

n+ n

a<b

na+ nb
a!b!

Relabeling variables in the second summation yields the following.
X

[

+

(b; a)

+

(a; b)]

e

n+ n

na+ nb
a!b!

a>b

+

X

[

+

(a; b)

+

(b; a)]

e

n+ n

nb+ na
a!b!

b<a

=

X

[

+

(b; a)

+

(a; b)]

a>b

e

n+ n

nb+ nb
a!b!

na+

b

na

b

Monotonicity and the underdog property together imply that + (a; b) < + (b; a)
if and only if a > b. This, together with the fact that n+ > n , implies that the above
br is positive. That the best-response
expression is strictly positive, and therefore that qM
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threshold is strictly positive implies that any equilibrium threshold is positive as well, and
a positive fraction of the electorate therefore prefer to abstain in equilibrium.
Proof of Theorem 5. This theorem is proven in the text.
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