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The Swing Voter’s Curse

By TiMOTHY J. FEDDERSEN AND WOLFGANG PESENDORFER *

We analyze two-candidate elections in which some voters are uncertain about
the realization of a state variable that affects the utility of all voters. We dem-
onstrate the existence of a swing voter’s curse: less informed indifferent voters
strictly prefer to abstain rather than vote for either candidate even when voting
is costless. The swing voter’s curse leads to the equilibrium result that a sub-
stantial fraction of the electorate will abstain even though all abstainers strictly
prefer voting for one candidate over voting for another. (JEL D72)

In the 1994 state of Illinois elections there
were 6,119,001 registered voters. Among
those registered to vote only 3,106,566 voted
in the gubernatorial race and only 2,144,200
voted on a proposed amendment to the state
constitution.! There is nothing exceptional
about the level of participation in the 1994 II-
linois elections. As in most large elections in
the United States, a substantial fraction of the
registered electorate abstained from voting at
all and of those who did vote a substantial frac-
tion rolled off, that is, did not vote on every
item listed on the ballot.?

While abstention and roll-off are ubiquitous
features of elections, together they pose a chal-
lenge to positive political theory. One obvious
explanation of abstention is costs to vote.
However, if voting is costly, because it is ex-
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' The source is State of Illinois Official Vote Cast at the
General Election on November 8, 1994 (1994).

? Roll-off is the “‘tendency of the electorate to vote for
‘prestige’ offices but not for lower offices on the same
ballot’” Walter Dean Burnham (1965 p. 9).
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tremely unlikely that one person’s vote
changes the outcome, it is difficult to under-
stand why so many people vote. Conversely,
if voting is not costly, the problem is to explain
why so many people abstain. This is ‘‘the
paradox of not-voting.”’? The solution pro-
posed by Anthony Downs (1957) and by
William H. Riker and Peter C. Ordeshook
(1968) is that perhaps voting is costly for
some citizens but not for others.* This expla-
nation for participation patterns runs into trou-
ble however as an explanation for roll-off.
Presumably most of the costs to vote are as-
sociated with getting to the polls. Roll-off oc-
curs when voters who are already at the polls
decide not to vote on a race or issue. One way
that a cost theory of voting might explain roll-
off is by ballot position. Voters get tired of
voting and decline to vote on issues down the
ballot. This explanation does not work for the
example given above because in Illinois con-
stitutional proposals appear first on the ballot.’

% See Thomas R. Palfrey and Howard Rosenthal (1985).

* More recent models of rational participation in the
decision-theoretic vein include: John A. Ferejohn and
Morris P. Fiorina (1974); Rebecca B. Morton (1991);
Carole J. Uhlaner (1989); John G. Matsusaka (1992).
Game-theoretic models by John O. Ledyard (1984),
Palfrey and Rosenthal (1983, 1985) and Feddersen (1992,
1993) demonstrate that significant levels of participation
may be rationalizable even if voting is costly for some
equilibria. However, Palfrey and Rosenthal (1985) dem-
onstrate that these game-theoretic explanations of costly
participation are not robust to the introduction of reasonable
uncertainty. They show that, if there is sufficient uncertainty
about preferences and about participation costs of voters,
participation by those with strictly positive costs to vote will
£0 to zero as the size of the population gets large.

* See Gary W. Cox and Michael C. Munger (1990) for
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A useful theory of participation must ex-
plain not only abstention and roll-off but must
also be consistent with the well known stylized
fact that better educated and informed individ-
uals are more likely to participate than the less
educated and informed.® In their seminal
book, Who Votes, Wolfinger and Rosenstone
(1980), using 1972 Bureau of Census data and
controlling for a variety of demographic attri-
butes including income, predict that every ad-
ditional 4 years of schooling increases the
likelihood of voting by between 4 and 13 per-
centage points (see Table 2.4, p. 26). We do
not dispute the proposition that costs to vote
influence participation. Our contribution here
is to demonstrate that informational asymme-
tries may also influence both participation and
vote choice independent of costs to vote and
pivot probabilities. We show that less informed
voters have an incentive to delegate their vote
via abstention to more informed voters.

We use the insight underlying the ‘‘win-
ner’s curse’’” in the theory of auctions to show
that rational voters with private information
may choose to abstain or even vote for a can-
didate that they consider inferior based on
their private information alone. The paradig-
matic example of the winner’s curse is as
follows. Bidders in an auction have private in-
formation about the value of an oil lease.® If
every bidder offers his expected valuation de-
termined from his private information the win-
ning bidder has bid too much because, by
virtue of winning, it follows that every other
bidder’s expected valuation is lower. Thus, the
private information of the winning bidder is a
biased estimate of the true value of the lease.
The solution to the winner’s curse is for every
bidder to condition his offer not only on private
information but also on what must be true about
the world if his is the high bid, and to bid less
than he would if he were the only bidder.

a discussion of the literature on ballot position. A recent
study (William K. Hall and Larry T. Aspin, 1987) on roll-
off in judicial retention elections found very little impact
of ballot position.

¢ See Raymond E. Wolfinger and Stephan J. Rosenstone
(1980), John H. Aldrich (1993), and Matsusaka (1992).

7 See Paul Milgrom and Robert Weber (1982).

8 We might imagine that each bidder has privately com-
missioned a study of the property being leased in an at-
tempt to determine the amount of oil that may be
productively exploited.
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There is an analog to the winner’s curse in
elections with asymmetric information: the
swing voter’s curse. A swing voter is an agent
whose vote determines the outcome of an elec-
tion. Both in auctions and in elections an
agent’s action only matters in particular cir-
cumstances: when an agent is the high bidder
in an auction or when an agent is a swing voter
in an election. In either case, when other
agents have private information that may be
useful to an agent, the agent must condition
his action not only on his information but also
on what -must be true about the world if his
action matters.

Consider the following example. There
are two candidates, the status quo (candidate
0) and the alternative (candidate 1). Voters
are uncertain about the cost of implementing
the alternative. This cost is either high (state
0) or low (state 1). All voters prefer the
status quo if the cost is high and the alter-
native if the cost is low. At least one of the
voters is informed and knows the costs with
certainty. However, voters do not know the
exact number of informed voters in the elec-
torate. All of the uninformed voters share a
common knowledge prior that with .9 prob-
ability the cost is high and the status quo is
the best candidate.

Suppose that all voters (informed and un-
informed alike) vote only on the basis of their
updated prior. All of the informed voters vote
for the status quo if the cost is high and the
alternative if the cost is low while all of the
uninformed voters vote for the status quo in
both states. The informed voters are behaving
rationally while the uninformed are not. An
uninformed voter is only pivotal if some voters
have voted for the alternative. But this can
only occur if the cost is low and the informed
voters vote for the alternative. Therefore, an
uninformed voter can affect the election out-
come only if the cost is low. Consequently,
an uninformed voter should vote for the
alternative. On the other hand, it cannot be ra-
tional for all uninformed voters to vote for the
alternative. In this case each uninformed voter
would prefer to vote for the status quo. Thus
it is not optimal for uninformed voters to vote
only on the basis of their prior information.

In this example there is an easy solution for
the uninformed voters: abstention. Abstention
is an optimal strategy because it maximizes the
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probability that the informed voters decide the
election. If all of the uninformed voters abstain
it follows that there are only two conditions
under which an uninformed voter might be
pivotal: either there are no informed voters or
there is exactly one informed voter. In our ex-
ample we eliminated the first possibility be-
cause we assumed that there is always at least
one informed voter. In the latter case the un-
informed voter strictly prefers to abstain be-
cause the only way her vote effects the
outcome is if she votes for the candidate not
supported by the informed voter, that is, the
wrong candidate. Given the behavior of the
other voters uninformed voters suffer the
swing voter’s curse: they are strictly better off
abstaining than by voting for either candidate.
This is true even though uninformed voters be-
lieve that the status quo is almost certainly the
best candidate.

Our model formalizes and extends the
above example to include voters with different
preferences. We assume three kinds of voters:
voters who prefer the status quo regardless of
the state of the world (O-partisans), voters
who prefer the alternative regardless of the
state of the world (1-partisans) and independ-
ents. Independent voters sometimes prefer
candidate O and sometimes prefer candidate 1
depending on the state of the world. All voters
know the expected percentage of each type
within the population but not the exact num-
bers. Finally, we assume that with positive
probability any voter knows the true state of
the world.

Asymmetric information fundamentally al-
ters the calculus of voting. It may be rational
for a voter in a two-candidate election to vote
for the candidate he believes to be worse or to
abstain even if voting is costless. Furthermore,
our model predicts significant levels of absten-
tion and participation. Our central results are
as follows:

If no agent uses a strictly dominated strat-
egy then uninformed voters who are al-
most indifferent between voting for either
of the two candidates suffer the swing
voter’s curse and are strictly better off by
abstaining.

For a wide range of parameters a significant
fraction of the voters abstain in large
elections.

JUNE 1996

The asymptotic properties of the equilibria
may be expressed in terms of the basic
parameters of the model permitting a
comparative statics analysis. Such an
analysis demonstrates that an increase in
the expected fraction of the electorate
that is informed may lead to both a lower
probability of being pivotal and higher
participation.

When voters behave strategically, large elec-
tions under private information almost al-
ways choose the same winner as would be
chosen by a fully informed electorate.

This paper is presented as follows. In
Section I, we discuss the formal literature di-
rectly related to our model. In Sections II-VI
we cover the model and results. Section VII
is a discussion of the results and their rela-
tionship to the empirical literature in U.S.
politics. We give some concluding remarks
in Section VIII. Proofs are given in the Tech-
nical Appendix.

1. Related Literature

There is an extensive formal literature on
participation and several recent surveys.” The
effect of asymmetric information on the cal-
culus of voting has not been analyzed in this
literature. For example, Palfrey and Rosenthal
(1985 p. 62) state that uncertainty over alter-
native outcomes ‘‘is of no consequence’’ in
determining voting behavior; voters simply
vote for the candidate associated with the most
preferred expected outcome. We show that
this is not the case if voters possess private
information that might, if shared, cause other
voters to change their preferences.

The model we present here is similar to the
model found in Feddersen and Pesendorfer
(1994). In that model we demonstrate that
elections fully aggregate private information
for a broad class of environments. However,
we do not consider abstention.

Our model is also similar in some respects
to models developed by David Austen-Smith
(1990) in a legislative setting and by Susanne

? See Aldrich (1993) or Matsusaka (1992).
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Lohmann (1993a,b) in the context of partici-
pation in protest movements.'® Austen-Smith
shows that privately informed legislators
may vote for an alternative they believe to be
inferior even in a two-alternative election.
Lohmann considers a model in which agents
have private information about the state of the
world and must decide to participate in a dem-
onstration. A decision maker then observes the
number of actions taken and determines the
outcome. Our work extends Austen-Smith’s
insight by permitting abstention and differs
from both Austen-Smith and Lohmann by
considering the asymptotic properties of a
model of elections with privately and asym-
metrically informed voters.

Matsusaka (1992) develops a decision-
theoretic informational approach to participa-
tion in which he argues that more informed
voters get a higher expected benefit by voting
for the candidate with the highest expected re-
turn than do less informed voters. His ap-
proach relies on the assumption that voting is
costly. Voters in Matsusaka’s model choose to
acquire information at a cost and then choose
if and for whom to vote. If voting is costless
in Matsusaka’s setting then all voters should
vote. Our approach differs from Matsusaka’s
in that it is game theoretic and that uninformed
voters may be strictly worse off by voting even
if voting is costless.

II. Description of the Model

There are two states, state 0 and state 1,
where Z = {0, 1} denotes the set of states.
There are two candidates, candidate 0 and can-
didate 1. The set of candidates is X = {0, 1}.
There are three types of agents, where T = {0,
1, i} is the set of types. Type-0 and type-1
agents are partisans: irrespective of the state
type-0 agents strictly prefer candidate 0 and
type-1 agents strictly prefer candidate 1. Type

' There is also a related social choice literature on Con-
dorcet’s Jury Theorem that examines majority rule elec-
tions as information aggregation devices. See for example,
Krishna Ladha (1992); Peyton Young (1988); and Norman
Schofield (1972). In an related paper Alvin K. Klevorick
et al. (1984) show that if each juror only considers her
private information then the majority rule outcome is in-
efficient. See also Austen-Smith and Jeffrey Banks (1994).
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i-agents are independents: given a pair (x, z),
x € X and z € Z, the utility of a type i agent is

-1 ifx+z

(1) U(x,Z)={

0 ifx=z

Independent agents prefer candidate O in state
0 and candidate 1 in state 1.

At the beginning of the game nature chooses
a state z € Z. State 0 is chosen with probability
a and state 1 is chosen with probability 1 —
a. Without loss of generality we assume that
a = '/,. The parameter a is common knowl-
edge and hence all agents believe that state 1
is at least as likely as state 0. Nature also
chooses a set of agents by taking N + 1 in-
dependent draws. We assume that there is un-
certainty both about the total number of agents
and the number of agents of each type. In each
draw, nature selects an agent with probability
(1 — py). If an agent is selected, then with
probability p,/(1 — p,) she is of type i, with
probability p,/(1 — p,) she is type 0, and with
probability p,/(1 — p,) she is type 1. The
probabilities p = (p;, po, P1, Py) are common
knowledge."

After the state and the set of agents have
been chosen, every agent learns her type and
receives a message m € M, where M = {0,
a, 1}. Both her type and the message are pri-
vate information. If an agent receives message
m then the agent knows that the state is 0 with
probability m. All agents who receive a mes-
sage m € {0, 1} are informed, that is, they
know the state with probability 1. Note that all
informed agents receive the same message.
The probability that an agent is informed is q.
Agents who receive the message a learn noth-
ing about the state beyond the common knowl-
edge prior. We refer to these agents as
uninformed.

III. Strategies and Equilibrium

Every agent chooses an action s € { ¢, 0, 1}
where ¢ indicates abstention and 0 or 1

! Thus, the actual number of voters 7 is uncertain and
follows a binomial distribution with parameters (N + 1,
1 — py). Similarly, the number of type j voters, j = 0, 1, i,
follows a binomial distribution with parameters (N + 1, p;).
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indicates her vote for candidate O or 1, respec-
tively. The candidate that receives a majority
of the votes cast will be elected. Whenever
there is a tie, we assume that each candidate
is chosen with equal probability.

A pure strategy for an agentis amap s : T X
M- {¢,0,1}. A mixed strategy is denoted
by 7: T X M- [0, 1]°, where 7, is the prob-
ability of taking action s.

We analyze the symmetric Nash equilibria
of this game, that is, we assume that agents
who are of the same type and receive the same
message choose the same strategy. Note that
the number of agents is uncertain and ranges
from O to N + 1. Therefore, there is a strictly
positive probability that any agent is pivotal.
It follows that all agents except the uninfor-
med independent agents have a strictly domi-
nant strategy.'” Type-1 (type-0) agents always
vote for candidate 1 (candidate 0) and all in-
formed independent agents vote according to
the signal they receive, that is, if m € {0, 1}
then s(i, m) = m.

In equilibrium agents never use a strictly
dominated strategy. Therefore we can simplify
our notation and specify only the behavior of
the uninformed independent agents (UIAs).
We denote a mixed strategy profile by 7 =
(70, T1,T4) € [0, 1]°. Under profile 7 all UIAs
play according to the mixed strategy 7 and all
other agents choose their dominant strategies.

IV. Analysis

In order to facilitate the exposition of our
results we introduce the following notation.
For a given profile 7, define o,,(7) to be the
probability a random draw by nature results in
a vote for candidate x if the state is z. The only
agents who vote for x are x-partisans and in-
dependents. An informed independent agent

'* In standard two-candidate elections with no common
values, voters have a weakly dominant strategy to vote for
the candidate that they believe to be best rather than either
abstain or vote for the other candidate. That is not the case
in our model where uninformed independent agents
(UIAs) do not always support the candidate that they ex
ante believe to be the best. Note also that in the standard
model, voters have a strictly dominant strategy to support
the candidate they believe to be the best if there is some
uncertainty about the population size.

JUNE 1996

votes for x only if z = x while an UIA votes
for x with probability 7, in both states. There-
fore the probability that a draw by nature re-
sults in a vote for candidate x in state z is
defined as follows:

(2)  o.u(7)

P+ pi(1 —g)7, ifz+x

=1p:.+p(1 —q)1. + piq
if z =x.

From the perspective of an UIA the probability
that a draw by nature results in a vote for can-
didate x in state x, o, ,(7), is the probability
of a correct vote while o, ,(7), y # x, is the
probability of a mistaken vote. Note that the
probability of a draw resulting in a correct vote
is always greater than the probability of a draw
resulting in a mistaken vote.

Define o, 4(7) to be the probability that a
random draw by nature does not result in a
vote for either candidate in state z. This can
happen either if no agent is drawn or if the
agent who is drawn abstains. The only agents
who might abstain are UIAs. Since both the
probability that nature draws an agent and the
strategy of an UIA do not depend on the state,
it follows that o, 4(7) is independent of the
state. Thus

3) 004(T) = 014(T) = 04(T)

=pi(1 —q)1y + py.

In order to determine the best responses of
UIAs we must specify the conditions in which
an UIA’s choice changes the outcome. There
are three situations in which an agent may be
pivotal:

(i) An equal number of other agents vote for
each candidate.
(ii) Candidate 1 receives one more vote than
candidate 0.
(iii) Candidate O receives one more vote than
candidate 1.

For any agent the probabilities of each of
these events, given state z, N other possible
agents and strategy profile 7, are as follows.
The probability an equal number of other
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agents have voted for each candidate, that is,
a tie is
NI2 N!

@ men= X =

X oo(T)V "2 (0,0(T)0,, (7))

The probability that candidate x receives ex-
actly one less vote than candidate y (the
probability that candidate x is down by 1
vote) is

(5) m(z,7)
(NI2) -1 N!
= 2 G+ DUyIN=2j-1)!

ji=0

X 0¢(T)N_ 2= la'z,y('r)
x (O.ZJ(T)UZJ(T) ) j‘

By Eu(x, 7) we denote the expected payoff
to an UIA of taking action x when the strategy
profile used by all other agents is 7. To de-
termine a best response by an UIA it is only
necessary to consider the expected utility dif-
ferences between every pair of strategies. The

expected utility differentials are given below
as a function of N and 7:

(6) Eu(l,7)— Eu(¢, 7)
=LA -a)[m(1,7) + 7 (1, 7)]
— a[n,0,7) + m(0,7)]]
(7) Eu(0,7) — Eu(¢, 7)
= 'bla[n,(0, T) + m(0, 7) ]
- (1 = a)[m(1, 1) + m(1, 7)]]
(8 Eu(l,7)—Eu(0,7)=(1-a)
X [m (1, 7) + 'h(m (1, 7)
+ m(1, 7)) ] — a[m(0, 7)

+ 'h(m (0, 7) + mo(1, 7)) ].
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Proposition 1 states that an UIA strictly pre-
fers to abstain whenever he is indifferent be-
tween voting for candidate 1 and voting for
candidate O and no agent uses a strictly dom-
inated strategy. This is the swing voter’s curse.
It is often thought that strategic voting requires
complicated mental gymnastics. The follow-
ing proposition provides advice that is easy for
the uninformed indifferent voter to swallow:
abstain. All proofs are in the Appendix.

PROPOSITION 1: Letp, > 0,9 >0,N=2
and N even. For any symmetric strategy profile
T in which no agent plays a strictly dominated
strategy, Eu(1, 7) = Eu(0, 7) implies Eu(1,
7) < Eu(op, 7).

To provide an intuition for Proposition 1 re-
call that the correct candidate for the UIA is
the candidate favored by the informed inde-
pendent voters. If an UIA is indifferent be-
tween voting for candidate 0 and candidate 1
from equations (6) and (7) it follows that the
utility difference between voting for candidate
1 and abstaining is

(9) Eu(l,7)— Eu(od, 1)
=Wl (1 —a)[m(1,7) —m(1,7)]
+ a[7(0, 7) — 7, (0, 7)]1].

The right-hand side of equation (9) is the
weighted sum of the differences between the
probability of creating a tie by voting for the
correct candidate and the probability of creating
a tie by voting for the incorrect candidate in each
state. Each of these differences is a negative
number since in each state it is more likely that
the incorrect candidate is behind by one vote
than that the correct candidate is behind by one
vote. This is because all informed independents
vote for the correct candidate in each state."

'3 Note that a similar conclusion would hold in a model
for which independents had different preferences. Suppose
that a voter type y prefers candidate 1 to candidate 0 if the
probability of state 1 is greater than y (we are grateful to
Ariel Rubinstein for suggesting this simple generalization
of our model). In this case an analog of Proposition 1 can
be proven: suppose type y* is indifferent between voting
for candidate 0 and candidate 1. Then there exists a strictly
positive interval of types around y* such that each type in
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Proposition 1 demonstrates that there are a
wide variety of settings in which UIAs have
an incentive to abstain. In particular it implies
that there can be no mixed strategy equilib-
rium in which UIAs mix between voting for
candidate O and voting for candidate 1. The
only possible equilibria in our model are either
pure strategy equilibria or mixed strategy
equilibria in which UIAs mix between ab-
stention and voting for a single candidate.

V. Voting and Participation in Large Elections

In the previous section we demonstrated the
existence of the swing voter’s curse. We now
use the result to provide a theory of partici-
pation in large elections. We define a sequence
of games with N + 1 potential voters indexed
by N and a sequence of strategy profiles for
each game as { 7"} 5 _,. First we show that the
swing voter’s curse can lead to large scale ab-
stention by the UIAs in large elections. This
abstention is unrelated to the fact that the prob-
ability of being pivotal is very small in large
elections (recall that voting is costless). Next,
we show that equilibrium voting behavior vir-
tually guarantees that the winning candidate
will be the same as the candidate that would
win if voters had perfect information.

In order to prove our central results on voter
behavior and information aggregation we re-
quire the following lemma. Suppose that the
probability that a random draw by nature re-
sults in a vote for candidate 1 in state O is
larger than the probability that a random draw
results in a vote for candidate O in state 1. In
other words, it is more likely that a random
draw leads to a mistaken vote in state O.
Lemma 1 states that in this case all UIAs will
prefer to vote for candidate 0 if the electorate
is large. Conversely, if it is more likely that a
random draw leads to a mistaken vote in state
1 then all UIAs will prefer to vote for candi-
date 1 if the electorate is large.

LEMMA 1: Suppose pig > 0and 0 < a <
1. Consider a sequence of voting games and
strategy profiles { TV }%-o. Then:

that interval strictly prefers to abstain over voting for ei-
ther candidate. Moreover, the length of this interval is
bounded uniformly for all N. Details are available from
the authors upon request.

JUNE 1996

A. If there exists an € > 0 such that o, (") —
0,.(t") > € forany N = 0 and x + y then
there exists an N such that for any N > N
Eu(x, ™) > Eu(¢, V) > Eu(y, V).

B. If for all N = O there are two actions s,
s' with s = s' such that Eu(s, V) =
Eu(s', ") then for any € > O there is
an N such that for N > N|o,,(7") —
o10(tV)] <&

The intuition behind Lemma 1.A can be
summarized as follows: if the probability that
a random draw results in a mistaken vote in
state 1 is larger than the probability of a mis-
taken vote in state 0, that is, o,o(7") —
00, (7") > &, then the conditional probability
that the world is in state 1 given the agent is
pivotal goes to 1 as the size of the electorate,
N, increases. This follows from the fact that
an agent is only pivotal if enough agents make
a mistake to compensate for the votes of the
informed independent agents. If the probabil-
ity of a mistake is higher in state 1 than state
0 then an UIA is much more likely to be piv-
otal in state 1 than in state O and he strictly
prefers to vote for candidate 1 rather than ab-
stain and would rather abstain than vote for
candidate 0. Lemma 1.B follows as a corollary
of part A.

UIAs do not know the state with certainty
and therefore are unsure of the candidate that
they prefer to win. On the other hand UlAs
would always prefer that informed indepen-
dent agents decide the election. The effect
of equilibrium behavior of the UIAs is to
maximize the probability that the informed
independent agents determine the winner.
UIAs vote to compensate for the partisans
and having achieved that compensation they
abstain.

Proposition 2 describes the case where the
expected fraction of UIAs is too small to com-
pensate for the partisan advantage enjoyed by
candidates 0 and 1, respectively. For example,
if the probability a draw results in a mistake is
higher in state 1 than in state 0, independent
of the strategy of UlAs, all UIAs vote for can-
didate 1. Proposition 2 is an immediate con-
sequence of Lemma 1.A.

PROPOSITION 2: Supposeq > 0,p;(1 —q) <
|po — pi| and py > 0. Let {7V }%_, be a se-
quence of equilibria.
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(i) Ifpi(1 — q) < po — p; then limy_..TY =
1, that is, all UlAs vote for candidate 1.
(ii) Ifp;(1 — q) < p\ — po then limy_...T§ =
1, that is, all UIAs vote for candidate 0.

In Proposition 3 the expected fraction of
UIAs is large enough to fully offset the bias
introduced by partisans. In this case there are
no pure strategy equilibria. In this case UIAs
mix between abstention and voting and exactly
compensate for the differences in partisan
support.

PROPOSITION 3: Suppose q > 0,p;(1 — q) =
|po— pi|l and py > 0. Let {7V} _, be a se-
quence of equilibria.

(i) If p;(1 — q) = po — p; > O then UlAs
mix between voting for candidate 1 and
abstaining; lim 7 = (p, — p))/p; (1 —
q;]andlimfﬁ =1-1[(po—p)Ip:;(1 -
1.

(ii) If p;(1 — q) = p, — pp > O then UlAs
mix between voting for candidate 0 and
abstaining; lim 7§ = (p; — po)/p: (1 —
Q;fmdﬁn'”'g =1-[(p1 — po)/p:(1 —
1.

(iii) If po — p, = O then UlAs abstain; lim

N
T¢ = 1.

Proposition 3 is an immediate consequence
of Proposition 1 and Lemma 1. For simplicity,
consider the case where p,(1 — q) > |p, —
p1l, that is, where the expected fraction of
UlIAs is larger than the expected difference in
partisan support. By Proposition 1 there are no
equilibria in which UIAs mix between voting
for each candidate. On the other hand if all
UIAs vote for one of the two candidates, for
example, candidate 1, then it is more likely to
draw a mistaken vote in state 0 and hence by
Lemma 1 UIAs have a strict preference to vote
for candidate 0. Thus there cannot be a pure
strategy equilibrium. But then it must be the
case that UIAs mix between abstention and
voting for one of the candidates so as to ex-
actly compensate for the differences in parti-
san support. Only then is the probability of a
mistaken vote equal in both states and hence
voters can be indifferent between voting for
one of the two candidates and abstaining.

Propositions 2 and 3 also demonstrate that
equilibrium voting behavior is much different
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than the voting behavior predicted by standard
voting models. In Proposition 2, even though
there is no abstention, all of the UIAs may be
voting for the candidate that on the basis of
their prior information alone they believe is
likely to be the incorrect candidate.

Finally it should be emphasized that the re-
sult that a positive fraction of the electorate
abstains in equilibrium can be generalized to
the case where independents have different
preferences.'* Similarly, the fact that informed
independents are perfectly informed about the
state simplifies the analysis but is not crucial
for the results.'”

VI. Information Aggregation

In Proposition 4 we show that the winning
candidate is almost surely the same as the can-
didate that would win if the electorate were
fully informed. We say that the election mech-
anism fully aggregates information when the
electoral outcome is the same under private
information as it would be under perfect in-
formation. Consider the case in which the in-
dependent agents may be expected to decide
the election, that is, the case where | p, — p,| <
pi. In this case the election fully aggregates
information, if the right choice from the point
of view of the independent agents is made, that
is, if candidate O is chosen in state 0 and can-
didate 1 is chosen in state 1. The following
result shows that the probability that an elec-
tion fully aggregates information goes to one
as the size of the electorate increases.

PROPOSITION 4: Suppose p, > 0 and q >
0 and p; # |po — p:|. Then for every € there
exists an N such that for N > N the probability

" The crucial step in the argument that a positive frac-
tion of voters abstains is a modified version of Proposition
1 which, as argued in footnote 13, holds even in the gen-
eralized case with preference diversity.

'* As long as the informed independents get a signal
that is strictly informative Proposition 1 still holds. If in-
formed independents receive a noisy but informative sig-
nal then this implies that they do not have a strictly
dominant strategy anymore. Thus we would have to ana-
lyze also the decision problem of the informed independ-
ents. This would complicate the analysis without adding
any new insight. In particular, it does not affect the con-
clusion that a strictly positive fraction of voters abstains
in equilibrium.
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that in equilibrium the election fully aggre-
gates information is greater than 1 — e.

Proposition 4 relies on the fact that as the
size of the electorate gets large the expected
vote share for each candidate converges to the
actual vote share. If the expected fraction of
UIAs is larger than the difference between the
fractions of partisans (for example, p; >
| po — p1|) then given the characteristics of the
equilibrium strategies described in Proposi-
tions 2 and 3 the expected vote share for the
correct candidate from the perspective of the
independents is always larger than the ex-
pected vote share for the incorrect candidate.
It follows from the law of large numbers that
the probability the correct candidate receives
the most votes goes to one as N gets large. On
the other hand if p; < |p, — p,| one set of
partisans is expected to constitute a majority
and, since all of the partisans vote for their
favored candidate, by the law of large numbers
the I?gobability that the candidate wins goes to
one.

The information aggregation result given
here should be compared to the result that
would occur if all agents voted naively'” on
the basis of their private information. For ex-
ample, in the completely symmetric case (v)
for small g and because a < '/, the expected
vote share for candidate 1 is always greater
than the expected vote share for candidate 0.
In this case, candidate 1 would always win and
a (if N is large) would be the probability the
election results in an outcome not preferred by
a fully informed majority. Thus strategic be-
havior improves the information aggregation
properties of the electoral mechanism.

' In the limiting case where p; = |p, — p;| the prob-
ability that the correct candidate is chosen from the point
of view of a majority may stay bounded away from 1. In
this case there is a state such that (for large N) exactly half
of the electorate prefers candidate 0 and half of the elec-
torate prefers candidate 1. Clearly this is a knife-edge case.

'” We say an agent behaves naively by voting for the
candidate he believes best on the basis of his private in-
formation alone. We call this naive rather than sincere, as
has been proposed by Austen-Smith and Banks (1994),
because sincere implies that voters would all prefer that
the candidate that they vote for win. This is not necessarily
the case when voters do not know the state.

JUNE 1996
VII. Empirical Predictions
A. Comparative Statics

The expected fraction of agents who abstain

is equal to the probability that a randomly cho-
sen agent is an uninformed independent times
the probability that an uninformed indepen-
dent abstains. Thus, in a large electorate the
fraction of agents who abstain is well approx-
imated by
(10) TePi(1 = q).
Consider the case where p;(1 — q) > |p, —
p1, that is, the expected difference in partisan
support is smaller than the expected fraction
of UIAs. For a large electorate Proposition 3
implies that the fraction of UIAs who abstain
is well approximated by the equation

_1po—pil
ri(1—gq)

Thus the fraction of voters who abstain may
be written in terms of the model parameters

(11) Ty =

(12)  pi(1—q) = |po—pil.

Holding constant the difference in the ex-
pected fractions of type-0 and type-1 partisans,
abstention is increasing in the percentage of
independents (p;, ). The increased abstention is
due to two factors. First, as the percentage of
independents increases it follows that there is
an increase in the percentage of UIAs who ab-
stain (74). Second, the percentage of unin-
formed independents also increases. Similarly,
abstention decreases as the expected percent-
age of informed voters (gq) increases.

UIAs play a mixed strategy of abstention
and voting for the candidate with the lower
expected fraction of partisan support when
pi(1 —q) > | po — p1|."® Thus, an increase in
the expected fraction of informed voters re-
sults in an increased probability that the un-
informed independents will vote for the
candidate with the lower partisan support.

' If the expected difference in partisan support is large
enough then our model predicts no abstention by active
agents.
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Without changing either the probability of
being informed or the probability that a voter
is independent, an increase in the expected dif-
ference of partisan support (| py — p;|) results
in a decrease in abstention.

We can also make predictions about
changes in the expected margin of victory
(MV). The margin of victory is the percentage
difference in votes between the winning and
the losing candidate. If p, (1 — q) > | po — p|
then in large elections MV is the percentage
of informed independents (p;q) divided by the
expected fraction of active agents who vote.
Therefore, MV is well approximated by the
equation

pPiq

13) MV = i
(13 1-p:(1=q)+ |po— pil

Thus, our model predicts that MV increases
with an increase in the percentage of inde-
pendents and with an increase in the probabil-
ity of being informed."

In contrast to the predictions of standard
models of participation (Riker and Ordeshook,
1968) in our model there is no causal relation-
ship between pivot probabilities and absten-
tion. Changes in pivot probabilities due to
dramatic changes in population size do not
change the patterns of abstention and voting
in our model. When we combine the compar-
ative static results on abstention with those on
the expected margin of victory we see that an
increase in the expected fraction of informed
voters, g, will result in both higher margins of
victory and lower levels of abstention. Thus,
abstention may actually increase as the prob-
ability of being pivotal increases.”® On the
other hand, an increase in the percentage of
independents gives the same comparative stat-
ics as the standard model: an increase in ab-
stention and a decrease in pivot probabilities.

One parameter in our model that does not
play a critical role in either the decision to par-
ticipate or vote choice is the common knowl-
edge prior belief (a) concerning the state of

1 Note that this is the case as long as the percentage of
independents is less than one.

2 Pivot probabilities unambiguously decline when the
expected margin of victory increases and the size of the
electorate increases.
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the world—and therefore which candidate is
ex ante believed to be the best candidate by
the UIAs. This can be seen by examining the
strategy profiles specified in Propositions 2
and 3 and noting that the parameter o does not
appear. If the population is sufficiently large,
a small change in a does not cause large
changes in the voting strategies. However, for
fixed population sizes and « sufficiently close
to zero a small change in @ may have signifi-
cant effects on the voting strategies. The in-
tuition here is that if the common knowledge
prior is strong enough then the information
gained by being pivotal will be unable to over-
come it.

B. Example

We provide the following example not as a
test of our model but for the purposes of illus-
trating the inner workings of our model under
fairly reasonable assumptions. Let p, = 0.36
and p, = 0.28 and p;, = 0.36.”' If the margin
of victory is S percent then from (13) we must
have

p:q
1-p:(1—=q)+ |po—pil

(14) MV =

_ 0.36¢q
" 1-0.36(1—q)+0.08

=0.05.

This implies that g = 0.10, that is, that 10 per-
cent of the independent voters are informed.
Now the fraction of voters expected to abstain
follows from (12) and is

15) pi(1—-q)— |po—pil

=0.36-0.9 — 0.08 =~ 0.24.

In other words, for this choice of parameters
24 percent of the voters abstain. Since all of
the partisans vote this implies that the fraction
of independents who abstain is approximately

2! Bruce E. Keith et al. (1992 p. 14) report that in 1990
36 percent of U.S. voters considered themselves to be
‘“‘strong’’ or ‘‘weak’’ Democrats and 28 percent consider
themselves to be ‘‘strong’’ or ‘‘weak’’ Republicans.
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0.24/0.36 = %, and hence turnout among in-
dependents is approximately 33 percent.”

VIII. Conclusion

Private information and common values
together can radically alter the calculus of
voting due to the swing voter’s curse. Under
private information and common values less
informed voters may have an incentive to ab-
stain even though voting is costless and they
have a strict ex ante preference between the
two candidates; those voters who do vote
may not vote for their ex ante preferred can-
didate; finally, strategic voting and absten-
tion may lead to an informationally superior
-election outcome.

Our informational explanation for turnout
constrasts with earlier models that focus on
the costs and benefits of voting. Cost-benefit
models can only give a partial answer to the
question of why people vote because they
cannot adequately explain roll-off. The phe-
nomenon of roll-off is particularly difficult
to explain for models that rely on costs and
changes in pivot probabilities. Voters who
roll-off are already at the voting booth and
generally forgo voting in down-the-ballot
elections in which they are more likely to be
pivotal.** Furthermore, our model gives
results that are consistent with patterns of
participation observed by Wolfinger and Ro-
senstone (1980) who note that the single best
predictor of participation is education level. In

2 Keith et al. (1992 p. 14, Table 1.1) state that the av-
erage self-reported turnout in midterm elections 1990 was
53 percent among strong and weak Republicans, 55 per-
cent among strong and weak Democrats and 37 percent
among Independents (which includes independent Dem-
ocrats, independent Republicans and Independents).

23 Mark W. Crain et al. (1987) demonstrate that there
is variability in voting on House and Senate races on the
same ballot. They find support for the hypothesis that the
variability in voting may be explained as a function of the
closeness of the election: the closer the election the higher
the participation. However, given that voters are already
in the ballot booth it is hard to see why cost should be a
factor in deciding not to vote. Other studies have contested
the linkage between closeness and participation. See for
example recent work by Matsusaka (1992, 1993), and Cox
and Munger (1989). Crain et al. did not control for the
information in each election.
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our model it is always true that informed vot-
ers are more likely to vote than uninformed
voters. Empirical work has also demonstrated
that independent voters are much more likely
to abstain than partisans.

If costs to vote are introduced the effect will
be to eliminate participation altogether follow-
ing the argument of Palfrey and Rosenthal
(1985) because the probability of being piv-
otal goes to zero as the population size gets
large. If we follow the literature and add a ben-
efit from voting then the prediction would be
that those with positive costs to vote would
never vote while those with negative costs to
vote will always vote. If the benefit from vot-
ing is obtained simply by showing up at the
ballot booth our model can still be used to ex-
plain roll-off. In addition, the comparative
statics results relating information and partic-
ipation would still hold.

One possible extension is to endogenize in-
formation acquisition. A seemingly natural
approach would be to permit voters to acquire
information at some cost. However, because
of very small pivot probabilities only voters
with information costs zero would acquire
information. A more interesting approach
would consider the role of elites as informa-
tion providers. One question in this context
is, who gets informed and what consequences
does that have on patterns of participation and
election outcomes. In addition, the compara-
tive static result showing margin of victory
increasing in information (see equation (13))
might be challenged under such a scenario. If
the election were not expected to be close,
elites would have a lower incentive to provide
information.

Finally, since election results reveal infor-
mation, victorious candidates may have an in-
centive to utilize this information when
choosing policies after the election. If winning
candidates are responsive in this fashion voters
may influence election outcomes even when
they are not pivotal: votes may be used to sig-
nal private information to the winning candi-
date. This may explain, for example, support
for minor parties in plurality rule elections.
Analyzing information aggregation in multi-
candidate elections also suggests a new crite-
rion for comparing alternative voting systems
such as proportional representation and plu-
rality rule.
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TECHNICAL APPENDIX

PROPOSITION 1: Let py > 0,q > 0, N = 2 and N even. For any symmetric strategy profile T in which no agent plays
a strictly dominated strategy, Eu(1, 7) = Eu(0, 7) implies Eu(1, 7) < Eu(¢, 7).

PROOF:
Given Eu(1, 7) = Eu(0, 7) it follows from (8) that

(A1) (1 —a)m(1,7) +am(0,7) = 'Llalm(0,7) + m(0, 7)] — (1 — a)[m, (1, 7) + mo(1, 7)1].
It follows from (6) that

(A2) (1 -a)n(1,7)+en(0,7) =2[Eu(l, 7) — Eu(d,7)] — [[(1 — @), (1, 7)] — am, (0, 7)].
Combining these two expressions we get

(A3) 4[Eu(1,7) — Eu($, 7)1 = (1 — a)[m (1, 7) = mo(1, 7) ] + a[m(0, 7) — ,(0, 7)].
Thus it is sufficient to show that

(i) m(1,7) — m(1, 7) < 0 and
(ii) m(0,7) — (0, 7) <O.

To see (i) note that
(A4) m(l, 1) — m(1,7) = (Ul,o(T)—Ul,l(T))

(N12)— 1 N!

X GTDUIN 2D

1 04»(7')”_ - I(‘-"|,0(7')‘-"l.|("') )’

Since 04(1) = py + (1 — q@)piTy and 7,,(7) = p;q + 0,0(7) (i) follows from Ps > 0,9 >0and N = 2. A similar
argument is used for (ii).

To prove Proposition 2 we require the following two Lemmas. Lemma O is technical fact.

LEMMA 0: Let (aw, b, cy)v-1 be a sequence that satisfies (aw, by, cy) € [0, 11°, ay < by — 6 and 6 < cy, for all N
and for some 6 > 0. Then fori = 0, 1

N2y - N ;
) - cN " gy

2o G+ DUNN—2j - i)

WD =i N -0 as N- o,

N-2j—ipJ
2 GFDUIN =2 =i v 7 bx
PROOF:

The proof is in two steps. First, since 0 < ay < by — § < 1 choose & so that (ay/by)* < & for any N. Choose L such
that 1/L < e. Given k, L and ¢y > § for any N, we can choose N > 2L(k + 1) + 2i large enough so that F(N, j) =
[NV G+ DIN=2j—D!cN ¥ by is increasing in j for j < (k + 1)L. To see that we can choose such an N note
that F(N,j) < F(N,j + 1) if

(AS5)

N! i
N-2j :b~<

e N! N—2j—i—2blt'v+'
G+iDjUN=-2-i)

Gri+DIG+ DIN=—2j—i-2) "

but now by canceling terms we get

2
(A6) Z—N(j+i+1)(j+l)<(N—2j—i)(N—2j—i).
N
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Since by > 6, cy = 1 and j < (k + 1)L it follows that

(A7)

and

(A8)

Now we can choose N so that

(A9)

so F(N, j) is increasing for j < (k + 1)L.

THE AMERICAN ECONOMIC REVIEW

JUNE 1996

2
Z—N(j+i+ DG+ 1)<%((k+ DL+i+ D(k+DL+1)
N
(N=2(k+ DL-i)(N=2(k+ 1)L —i) <(N—2j—i)(N—2j—i).

%((k+ DL+i+1)((k+1DL+1) < (N=2(k+ 1)L —i)(N—=2@k+ 1)L — i)

For the second step we split the equation in the lemma into two parts, both of which are shown to be less than €.

(N12)—i NI ‘
s . N g
j=0 (J+ DN -2j—-1i)!
(Alo) (NI2)—i N'
> ' Rl
j=o (JH+DIJIN-=-2j-10)!
k N' ) . (NI2)—i N' . .
2 e N-2j—-1,J z N-2j-1_]
S GADUIN=2j -t N L G DI N—2j— i Y e
= NI —i N1 ;
b - cN"% 'p
jco (HDUNN=-2j-i " N
We now show that the first term is less than €. Note that
§ N cN-2-1gd, é N cN-2-1pd
j=0 (J+ DIJUN—2j—i)! =0 (j+ DN —-2j—-1i)!
(Al1) =i N W2y - i N!

N—2j—lb5v

3
o G =-2j-it ™

k k
2 F(N,J)) 2 F(N,j)
j=0 j=0

cN-2i-1p)

jgo G+DyIUWN-2j-in "~

=T < =1/L<e.

2 F(N,j) L Z F(N,j)
j=0 j=0

(This is the case since F(N, j) is increasing for j < L(k + 1) and N/2 — i > L(k + 1).) Finally, we show that the

second term is less than ¢. Note that

(NI2)—i N!

(A12)

N-2j—1,J

s
e G+ DIN =2 —in N

any

(NI2)-i N!

(NI2)—i

N—Zj—lbfv

s
2o G IN=—2j— iy N

N! Kk j—k

= (an/bn)*

s
e G+ DN =2 —in Y

N—2j—ibNaN

(NI2)—i

N!

> !
2o GHIN=2j—i N

N—zj—ibll‘v
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Now from by > ay it follows that b%aj* < b’ for j > k and therefore

(ng_i N! N—2j—ipk J—k
cn Y7 'bya
cimkrt (G DN =2j— i)t " NEN
(aN/bN) (NI2)—i N'
: N—2j—ib{v

)
S0 G+DIN=-2j—in ¥

(A13)

(NI2)—i N'

s - i),
=ket (j+ DTN = 2j = i)!
< (aN/bN)k {N/2)+—i ] J N! J

: N—2j—iblt'v

2o GrOuIN -2 =1

< (ay/by) <.

LEMMA 1: Suppose p,q > 0 and 0 < a < 1. Consider a sequence of voting games and strategy profiles { 7"} 5 -o. Then:

A. If there exists an € > 0 such that o, ,(T") — 0,.(T") > & for any N = 0 and x + y then there exists an N such that
for any N > N Eu(x, ) > Eu(é, 7V) > Eu(y, TV);

B. If for all N = O there are two actions s, s' with s # s’ such that Eu(s, ") = Eu(s’, V) then for any € > 0 there
is an N such that for N > N\, (") — 010(t")| < e.

PROOF:

Part B follows as a corollary of A so we only need to show A. Suppose that there exists an & > 0 such that oo (V) —
o10(t") > £ for any N = 0. Since p;,q > 0 and o,,(7") = piq + a,.(t") for x # y we can state the following
facts: there exists an 7 > 0 such that for all N = 0, 0o, (7") > 5, 0o(7") 00, (") — 1.1 (TM)o19(TY) > 1 and g,(tV) >
7. (This follows since py > 0 and (") = p, + p;(1 — q)74.) Furthermore 1 > go0(7") > o1o(T") for all N = 0.
From equation (1) it follows that Eu(¢, ") > Eu(1, ") if and only if (1 — a)m,(1, 7) — ar,(0, 7¥) + (1 — a)m (1,
") — am,(0, 7V) < 0. From equation (2) it follows that Eu(0, 7V) > Eu(¢, ) if and only if (1 — a)7,(1, 7¥) —
am,(0, 7%) + (1 = a)mo(1, TV) — ame(0, 7V) < 0. Therefore Eu(, ) > Eu(1, 7V) and Eu(0, V) > Eu(¢, ") if
the following three conditions hold:

i) (1 —a)m(1,7Y) — a7, (0, 7¥) < 0,
(ii) (1 = a)m (1, 7%) — am (0, V) < O,
(i) (1 — a)mo(1, V) — amy(0, 7V) < 0.

Note that 0 < a < 1. Lemma 0 and the fact that 6oo(7")00,(T") = 01, (7)1 0(T") > 1, 04(r") > 1 imply that

N2

1
@ 3 ———————— g (T¥)¥ " (5o (TV) T (TV) )/
(0, 7V) =0 jIjIN —2j)1 ¢ ' -
(A14) 7I',’(l, :rN) = J N ’ - 0 as N— o,

N
A 2j)!

oo(TMN =2 (oo (TM) a1 (7))
Therefore condition (i) is satisfied for sufficiently large N. Similarly, Lemma O and the fact that 00(TV)00, (TV) —
011 (1) 010(TY) > 0, ay(TV) > 1, G0o(T¥) > 0, 00, (7V) > 7 imply that

e N! A .
(0, 0T TN = 2y 1y T4 (Gea( o0 (1)

(Al15) Ny NI2 - x
L - LT (0T a 1 (1)

a —d)al,o(TN)Eo(j + 1)!j!(N'— 2j-1

as N = o and

N2 NI o ;
arey RO _ 200 2 DN 2= 7" (T (™) .
1, Ny NI2 N! ] ] ®
T @) 2, e e Y (0 )

as N > oo,
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Hence conditions (ii) and (iii) are also satisfied.
Using an analogous argument we can show that if there exists an & > 0 such that oo, (7") — 0,9(7") > & for any N =
0 then Eu(1, V) > Eu(¢, 7V) > Eu(0, V).

PROPOSITION 2: Suppose q > 0, p;(1 — q) < |po — pi| and py > 0. Let { 7"} % be a sequence of equilibria.

(i) Ifp:(1 — q) < po — p\ then limy_...TY = 1, that is, all UlAs vote for candidate 1.
(ii) Ifp:(1 — q) < p, — po then limy_..7§ = 1, that is, all UIAs vote for candidate 0.

PROOQOF:

Note that 6oo(7") = pig + d10(1"), 011 (T") = pig + 00, ("), 0. (") = pi(1 —q)TY + p, forz # x. In case (i)
it follows from p; (1 — q) < p, — p; and 7Y =< 1 that o,4(7") + § > 0o,(7") for any 7" and some § > 0. Therefore
000(TM) 00, (V) < 7,1 (TV) 01 0(TV) — &' for some §' > O where &' is independent of N. The result follows directly
from Lemma 1.A. The argument for case (ii) is analogous.

PROPOSITION 3: Suppose q > 0,p;(1 — q) = |po — pi| and ps > 0. Let { 7" }5_¢ be a sequence of equilibria.

(i) If pi(1 — q) = po — py > 0 then UlAs mix between voting for candidate 1 and abstaining; lim 7Y = (p, — p\)/
pi(l1 —g)andlim 7% =1 = [(po — p))/p:(1 — q)].
(ii) Ifp;(1 — q) = p, — po > 0 then UIAs mix between voting for candidate 0 and abstaining; lim 7§ = (p, — po)/
pi(1 —g)andlim 75 =1 = [(p; — po)/p:(1 — @)].
(iii) If po — p1 = O then UIAs abstain; lim 7§ = 1.

PROOF:

Cases (i) and (ii) with strict inequality: First, we show that for large N there are no pure strategy equilibria. We
describe the argument only for case (i). An analogous argument with all inequalities reversed holds for case (ii). Suppose
7¥ = 0. By the same argument as in case (i), Proposition 2, 6oo(7")a0,(7") < 01, ()0 0(7") — &' for some §' >
0. From Lemma 1.A all UlAs strictly prefer to vote for candidate 1 if N is large. It follows that 7} > 0 and, by Lemma
2, 78 = 0. Suppose 7} = 1. A simple calculation shows that this implies that 000(7")00,(7") — §' < 01, (7")a10(T")
for some §' > 0. By Lemma 1.A all UlAs strictly prefer to vote for candidate 0. Since there is always a mixed strategy
equilibrium, in any equilibrium agents mix between abstention and voting for candidate 1. Now the result follows from
Lemma 1.B.

Cases (i) and (ii) with equality: The proof is straightforward and available from the authors by request.

Case (iii): Suppose 7§ = 0. Then it follows from Lemma 2 that, for large N, 7 = 1 or 7§ = 1. But7¢ = 1 implies
that 000(7")00, (") < 01, (7¥)0,10(7") — &' for some &’ > 0, and by Lemma 1.A, every UIA prefers to vote for
candidate 1. Similarly, 7 = 1 implies that g¢o(7")00,(7") — 8’ > 0,,(7")7,0(7") for some §' > 0, and by Lemma
1.A every UIA prefers to vote for candidate 0. Thus for large N, and for any voting equilibrium it must be true that 73 >
0. The result now follows from Lemma 1.B.

PROPOSITION 4: Suppose p, > 0 and q > 0 and p; # | po — pi]. Then for every & there exists an N such that for N >
N the probability that in equilibrium the election fully aggregates information is greater than 1 — e.

PROOF:

Proposition 4 is a straightforward consequence of Propositions 2 and 3. If p; > | p, — p:| then Propositions 2 and 3
imply that if the state is 1 then the probability of any agent voting for candidate 1 is larger than the probability that any
agent chooses candidate 0 by at least min{gp,, p; — |po — pi|} > 0. Conversely, if the state is O then the probability
that any agent chooses candidate 0 is larger than the probability that any agent chooses candidate 1 by at least min { gp;,
pi — |po — pi|} > 0. By the law of large numbers it then follows that the probability that candidate 1 wins in state 1
and candidate O wins in state O goes to one as N — . This is the same outcome that would occur if voters were fully
informed. If p; < | po — p,| then the expected vote share for the candidate with the greatest expected support is always
greater than 50 percent regardless of the state. By the law of large numbers it follows that the probability this candidate
will win goes to 1 as N goes to infinity.
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