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Abstract

Microtargeting refers to collecting information on voters’ charac-
teristics and using it to approach them with personalized messages.
In a model of electoral competition, I study implications of microtar-
geting campaigns for voter turnout and political awareness. I provide
conditions on a class of campaigning technologies, under which better
informed voters are more likely to vote, but higher political awareness
of an electorate (larger size of informed electorate) does not necessarily
lead to a higher voter turnout. These conditions can be interpreted as
requiring either a sufficiently high political awareness in the electorate,
before the campaigning starts, or a low level of elite polarization. To ad-
dress the debate on the importance of understanding why people vote,
I consider two models of voter’s behavior: instrumental and expressive
voting. I identify conditions, under which the candidates’ equilibrium
campaigning behavior is the same across the two models.
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1 Introduction

Consumer targeting strategies have long been utilized in marketing a wide
variety of products. Segmenting consumers based on their preferences and
advertising product features that are most relevant to a given segment of con-
sumers, are at the core of such strategies. Recently, it has become a trend
to apply similar strategies in political campaigns. This has been termed as
microtargeting. It implies collecting information on potential voters’ prefer-
ences, habits and demographic characteristics, and using that information to
approach voters with messages that are tailored to their interests.1

Drastic developments in information technologies and easier access to con-
sumer data has made microtargeting more applicable. However, similar strate-
gies have been used to some extent at least since 1892, when Republican Na-
tional Committee chairman James Clarkson boasted:

”(I) with two years of hard work, secured a list of the names
of all the voters in all the important States of the North, in 20 or
more states, and lists with the age, occupation, nativity, residence
and all other facts of each voters’ life, and had them arranged
alphabetically, so that literature could be sent constantly to each
voter directly, dealing with every public question and issue from
the standpoint of his personal interest.”2

The importance and potential of microtargeting in political campaigns is
widely acknowledged by political campaign management firms and experts in
the field, and many see it at the core of the future of political campaigning.3

This paper studied the benefits and costs of microtargeting, for politi-
cal candidates, and its implications for political awareness and voter turnout.
More specifically, I ask the following questions: To what extent would political
candidates use microtargeting strategies? How does the availability of better
targeting technologies influence political awareness and voter turnout? How
sensitive is a candidate’s campaigning behavior to voters’ strategic sophistica-
tion, and how does this depend on the quality of microtargeting? What are the
effects of negative campaigning on political awareness?

1 Another method for tailoring messages for a particular audience is known as dog whistle
politics. It means sending messages that can only be decoded by certain members of an
audience. Such technique is often used in the context of racism e.g. in 2012, Obama’s Deputy
Campaign Manager sent out an email stating that Paul Ryan was “making a pilgrimage”
to Las Vegas to “kiss the ring” of Adelson. This message was interpreted as a dog whistle
targeted to antisemite audience, that would be pleased by such a tone.

2 See Michael McGerr (1986)
3 See http://www.winningcampaigns.org
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To answer the questions, I study a model of electoral competition with two
candidates. Each candidate has a fixed policy position unknown to the voters.
A candidate can use campaigning strategies in order to influence voters’ be-
havior by informing the voters about the policy position. The information is
hard - a voter is approached either by a message conveying the whole truth, or
not approached by a message. The intensity with which a voter is approached
by a message is determined by a candidate’s campaigning strategy. There
are 2 policy positions and each voter has a strict policy preferences. There is
an aggregate uncertainty about the distribution of voters’ preferences in the
population, and conditional on the resolution of that uncertainty, each voter’s
preference is drawn independently. Voting is costly and costs are drawn in-
dependently across the voters. The candidates simultaneously choose their
campaigning actions. Voters receive messages from the campaigns and inde-
pendently decide which candidate to vote for. The candidate with the majority
of votes wins the election. I consider two models of voter behavior. One with
rational (instrumental) voters.4 Another with boundedly rational (expressive)
voters.5

To allow for microtargeitng, for a given candidate, I model a feasible set
of campaigning strategies (this set is called campaigning technology) as a set
of pairs of probabilities, where one element in a given pair corresponds to the
probability that a voter whose most preferred policy is the policy position held
by the candidate is approached by the campaign’s message. Another element
in a pair corresponds to the probability that a voter whose most preferred
policy is not the policy position held by the candidate, is approached by the
campaign’s message. For example, if this set is a 45 degree line, then the
candidate cannot microtarget at all. On the other extreme, if it is the entire
unit square, then the candidate has unlimited targeting power. Given the
choice of the pair of probabilities, voters are independently approached by a
message (revealing the candidate’s position, if approached).

1.1 To What Extent Would Political Candidates Use
Microtargeting Strategies?

To understand the merits of microtargeting to a candidate, fix a policy position
of a given candidate, and note that conditional on this candidate winning, there
are two types of voters in a population - potential winners and potential losers.

4 A voter is rational, when he takes into account pivotality of his vote.
5 A boundedly rational voter cannot do equilibrium calculation of nontrivial pivotal prob-

abilities and takes them as given. None of the results is affected if instead we assume
expressive voting.
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If the candidate is somehow able to discriminate between potential winners and
losers (by segmenting voters), she would like not to inform potential losers
about her position, as losers would learn that stakes are higher and would
vote against this candidate. She would like to inform only the winners. It
turns out that, fixing voters’ behavior in any equilibrium, this is indeed how a
candidate who has unlimited power in targeting would behave. If a candidate
has limited targeting power (e.g. information provided to potential winners
may leak to losers through social networks), then even though she can target
to some degree, in this process there is a chance that losers will also learn
about her policy, and hence voter alienation will take place. Limited targeting
power means that campaigning technology has a built in trade-off between
informing winners and achieving better targeting - better information provided
to potential winners may lead to information leakage to potential losers further
leading to more aggressive voting by losers.

It is often argued that whenever voters perceive higher difference in candi-
dates’ policies they are turned on to vote.6 The reason is that voters perceive
higher stakes in the election and would like to avoid loss in payoff, in case a
candidate who they dislike wins. Gains to a candidate from microtargeting
work through a similar channel - a candidate would like potential supporters
to be informed about her position, as this increases stakes for such voters, but
would like potential opponents to be uninformed - keeping stakes low for such
voters.

1.2 Microtargeting and Voter Turnout

The empirical research on the effects of campaigning on voter turnout ad-
dresses two questions: how does intensity of campaigning (campaign spend-
ing) affect turnout for a fixed campaigning method (e.g. TV ads)? How
does turnout change across different methods of campaigning (e.g. ground vs
mass campaigning)? Answers to the first question are mixed that makes it
difficult to argue for a stylized relationship between campaign spending and
turnout. With regard to mass campaigning, some studies find no or negligible
impact of campaign spending on turnout.7 Others find a significant positive
relationship.8 The answer to the second question is more settled. Roughly,
the empirical literature on campaigns and voter mobilization divides political
campaigning into two categories: mass campaigning and ground/local cam-
paigning. Ground campaigning involves face to face contacts and direct mails,

6 See Stromberg (2004), Matsusaka (1995), Krasno & Green (2008).
7 See Green et al. (2008)
8 See Freedman et al. (2004), Hillygus (2005)
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while mass campaigning is mostly televised and other types of mass media
advertising. It has been argued that personal canvassing and direct mails are
much more effective than mass campaigning in increasing voter turnout.9 This
is mostly attributed to the ground campaigning being more effective in target-
ing voters. Arguably, the switch from traditional face to face campaigning to
mass campaigning has contributed to the decreased turnout rates in the US
since 1960s.

Feddersen & Pesendorfer (1999) show that improving information environ-
ment (increasing the fraction of the population that is informed) may lead
to lower turnout in a rational voter electoral competition model. This hap-
pens because less informed voters may tend to delegate voting power to more
informed voters by abstaining, in order to avoid by mistakenly voting for a
wrong candidate. This suggests, that even if one believes that more intense
campaigning improves information environment, this should not be sufficient
to conclude that turnout will increase. So, even if switching to mass cam-
paigning in 1960s led to increased political awareness in the society, Feddersen
& Pesendorfer (1999) rationalize decreasing turnout along with increased po-
litical awareness. However, switching to mass campaigning also meant less
targeting. Can we rationalize less targeting, along with increased political
awareness and decreasing turnout?

My model allows for a framework rich enough to study relationship between
campaign spending (political awareness) and voter turnout for various specifi-
cations of campaigning technologies, and rationalizes the phenomenon where
political awareness improves, targeting becomes less effective and turnout de-
creases. I focus on a class of campaigning technologies (linear technologies)
and find conditions under which a result with the similar flavor as in Feddersen
& Pesendorfer holds. I show that higher spending leading to a lower aggre-
gate turnout is an equilibrium phenomenon - equilibria with higher campaign
spending may involve lower aggregate turnout. In addition, higher spend-
ing equilibria always involve worse trageting. In particular, if the voters are
boundedly rational, aggregate turnout is always nondecreasing in campaign
spending. This happens because higher spending increases expected number
of better informed voters who are more likely to vote compared to their less
informed peers. In the model with the rational voters additional strategic force
arises: higher spending decreases probability with which a particular voter is
pivotal since a voter knows that there is a better information environment,
more voters are informed and vote with higher probability. This decreases
the probability with which both, informed and uninformed voters vote. It

9 See Gerber & Green (2000), Enos & Fowler (2016)
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turns out that this concern is sufficiently strong to decrease aggregate turnout
whenever there is a sufficiently good status-quo information environment in
the population (probability with which a voter is informed in the absence of
campaigning).

1.3 How Sensitive are Campaigns to Voters’ Strategic
Sophistication?

The question - why people vote? - has long been a subject of debate. It
is believed that in order to have an electoral competition model capable of
matching and explaining empirical regularities, it is important to understand
why and how people vote. I consider two models of voter behavior. In the
model 1 voters are rational. In the model 2 voters are boundedly rational, in
the sense that they cannot calculate non-trivial probabilities of being pivotal
in the election. If a boundedly rational voter expects that ex-ante homoge-
neous candidates are playing symmetric strategies, then he understands that
receiving the same message from both candidates makes his vote redundant,
in expectation. Otherwise, the voter assigns some exogenous probability to
the event that his vote is pivotal. In equilibrium, bundedly rational voter has
correct beliefs about candidates’ strategies.

I compare equilibrium behavior of candidates across these two models of
voting behavior, when candidates have unlimited power in targeting, and when
candidates have limited targeting power (there is a tradeo-ff between providing
more information to the potential supporters, and leaking that information to
the potential opponents). It turns out, that equilibrium behavior of a can-
didate is the same across the models, if candidates have unlimited targeting
power. On the other hand, if they have limited targeting power, behavior is
same only under certain condition (explained shortly) on the aggregate uncer-
tainty about voters’ preference distribution in the population.

When candidates have unlimited targeting power, it is irrelevant whether
the voters are rational or boundedly so, because this distinction does not
change the aspects of voter behavior that are relevant for the candidates’
incentives. Those aspects are: conditional on voting, a voter votes for the
preferred candidate; conditional on having same signal about each candidate,
a voter does not vote (saves on the cost of voting); and conditional on having
different signals about the candidates, more informed voters vote with higher
probability, compared to the less informed counterparts. The only distinction
between the behavior of rational and boundedly rational voters arises in the
event when a voter receives different signals about 2 candidates. Under this
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event, the probability with which a voter votes for a preferred candidate is
exogenous for a boundedly rational voter, but is endogenous for a rational
voter. When voters are boundedly rational, as long as it is the case that a
more informed voter (rational or boundedly so) votes with higher probability,
candidates’ incentives are the same as in the model with rational voters.

Whenever candidates have limited targeting power, concerns about how
voters vote becomes relevant via the underdog effect.10 To see how this effect
works, suppose we are interested in the pure strategy interior equilibria, mean-
ing that candidates’ equilibrium spending are interior in some compact space.
Conditional on candidates having the same policy stance, a candidate can in-
crease her probability of winning the election through the following channel: if
she increases spending to inform more voters, she will be able to reach poten-
tial supporters and increasing their probability of voting for her. However, on
the other side, some potential opponents will also become informed, and hence
such votes will be lost. Spending more than your competitor amounts to gain-
ing potential supporter votes and losing potential opponent votes. Spending
less than your competitor, amounts to gaining potential opponent votes (be-
cause they will be more more likely to be uninformed about your policy than
your competitor’s policy, and will vote for you with higher probability) and
losing potential supporter votes. Suppose potential supporters are underdogs.
This implies that the supporters vote with higher probability than opponents,
and you want to gain their votes. The other candidate also wants to do this.
If such gains are high enough, both candidates would always want to increase
their spending, and thus no interior equilibrium would exist. One way to de-
ter such behavior, is to have a condition on the aggregate uncertainty about
preference distribution in the population. The condition makes sure that even
though an underdog votes with higher probability, the likelihood of a voter
being an underdog is low enough. The underdog effect is present only in the
model 1. Boundedly rational voters do not generate that effect, because they
do not calculate endogenous probabilities of being pivotal.

1.4 Negative Campaigning and Political Awareness

People usually focus on cons of negative campaigning and view it as being
detrimental to political process. Geer (2006) and Schipper & Woo (2016) are
some exceptions. Geer (2006), provides evidence that shows that negative
campaign ads have higher information content, than positive campaign ads.
Schipper & Woo (2016) study a Downsian model of electoral competition with

10 See Goeree & Großer (2007), Krishna & Morgan (2003), Myatt (2015)
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the possibility of microtargeting, and conclude that negative campaigning im-
proves information environment of elections. The way it works in their model
is as follows: providing information is beneficial for one candidate, whenever
it is not beneficial for another. Since candidates can target voters, they will
always try to provide information about own policies whenever it is beneficial
for them, and about other candidate’s policy whenever it is not beneficial for
the other candidate. Hence, maximum possible information will be provided
in the equilibrium.

Introducing the possibility of negative campaigning, I obtain a similar re-
sult. Possibility of negative campaigning leads to the more politically aware
electorate. The intuition is similar to the Schipper & Woo (2016).

The paper is organized as follows: section 2 reviews related theoretical
literature; section 3 constructs and analyses the model with rational voters,
and under linear campaigning technology; section 4 studies the model with
boundedly rational voters; section 5 discusses voter turnout and its compar-
ative statics; section 6 includes results on general campaigning technologies;
and section 7 about negative campaigning.

2 Literature Review

2.1 Rational Voters

In the electoral competition models with discrete number of rational voters it is
usually intractable to obtain sharp results unless one considers limiting results
for large societies. Myatt (2015), Krishna & Morgan (2011), and Myerson
(1998) are some papers that take this route. The closest to my model is Myatt
(2015). The distinction from his model is that I allow for strategic candidates
and campaigning.

2.2 Political campaigning

There is a vast strand of theoretical literature on political campaigning. Austen-
Smith (1987) construct a model where candidates obtain contributions from
interest groups in order to inform voters about their policy positions. Can-
didates’ objective is to maximize probability of winning simple majority rule
elections. They assume exogenous functions for voting probabilities and dis-
cuss implications of campaign contributions for elite polarization. Coate (2004)
proposes similar model and analyses welfare implications of limits on campaign
contributions. Matsusaka (1995) abstracts away from strategic considerations
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of candidates, assumes that voters have uncertainty about fixed candidates’
types; assumes that voters vote probabilistically and that before voting they
receive informative signals with some precision. He shows that better preci-
sion of signals increases turnout and interprets better precision as candidates
spending more on advertising. All those models assume verifiable messages
from candidates. Unlike my model, those papers do not allow for the possibil-
ity of negative campaigning, microtargeting or rational (instrumental) voters.

2.3 Microtargeting

Recently, some authors realized that microtargeting has a potential for explain-
ing various phenomena arising in the choice of policy positions, turnout and
electorate information environment. Glaeser, Ponzetto and Shapiro (2005)
study implications of microtargeting for observed extremism in the policy
choices between Democrats and Republicans. They build on Downsian model
where candidates choose policy positions. They assume that a candidate has a
set of citizen types (insiders) who observe her position with higher probability
relative to the other types of citizens. They show how this leads to candi-
dates catering to insiders and thus not necessarily choosing ideal position for
a median voter. In contrast to our model, they assume probabilistic voting
and exogenous targeting technology i.e. candidates do not choose which vot-
ers and to what extent to inform. Prummer (2016) builds on the Downsian
model with probabilistic voters and studies how elite polarization can arise in
an environment with targeted campaigning strategies. The intuition is simi-
lar to Glaeser, Ponzetto and Shapiro (2005). They also show that improving
campaigning technologies (that is to be able to target messages narrowly to
a certain segment of voters) increases polarization. Schipper & Woo (2016)
abstract away from the policy choice of candidates (as in my model). Posi-
tions are fixed but unknown to voters. Candidates have complete information
about the voters’ preferences (unlike in my model) and choose which voters to
target i.e. which voters to inform about policy positions. Information is hard.
Position of a candidate is a multidimensional vector from a space of [0, 1]n

where n is number of possible issues. It is assumed that if the voters are not
informed about a given dimension, they are not able to perceive it and thus
beliefs about unobserved dimensions are irrelevant. It is shown that election
outcomes in this games are same as election outcomes would be under full
awareness of issues and complete information about the candidates’ positions.
It is also shown that such a complete information equivalence is violated un-
der some alternative specifications of the model but introducing possibility of
negative campaigning can restore the equivalence in some situations. My re-
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sult on the benefits of negative campaigning verifies their finding and suggests
that benefits of negative campaigning is not specific to their modelling choice.
Kasamatsu (2016) is yet another paper that shows benefits of not restricting
negative campaigning. My paper departs from the above mentioned papers at
least in two important dimensions: 1. none of those papers considers rational
voters; 2. none of those papers studies campaigning technologies with limited
targeting power.

3 Model 1

In this section, the model with rational voters is constructed and analyzed.
There are 2 candidates and n+1 citizens. Candidates have fixed policy po-

sitions. A candidate’s position is her private information. The candidates can
use campaigning strategies in order to influence voters’ behavior by inform-
ing the voters about policy positions. The campaigning technology (defined
formally later) for each candidate is fixed. Each candidate chooses how much
resources to allocate to campaigning. This choice leads to a certain probability
that a given voter learns about the candidate’s position.

A voter’s preference type is his private information. There is an aggre-
gate uncertainty on the electorate size and preference distribution. Voters are
rational and have privately known cost of voting. After the voters receive
messages (privately) about candidates’ policies, they cast their votes taking
into account equilibrium behavior of other voters and candidates. Voting rule
is a simple majority rule and ties are broken fairly11. Candidates maximize
probability of winning the election. I do not explicitly model costs of exerting
effort or spending resources for the candidates. One can think about a can-
didate having predetermined fixed level of allowance for the campaign that is
solely devoted to campaign and cannot be diverted for other reasons.

Formally, there is a population of size n+ 1 and two candidates, labelled
A and B, competing in a majority rule election. There are 2 ideologies (issue
positions, policy stances) labelled p ∈ P = {Y,N}. Candidate j is of type pj
with probability µ(pj).

Throughout, without loss of generality, I assume that µ(Y ) ≥ µ(N). There
are two possible types of voter preferences, denoted pv ∈ P = {Y,N} where
subscript v stands for a voter. Y voter prefers Y to N and N voter prefers
N to Y (e.g. one can think about Y voters as potential winners from policy
Y and N voters as potential losers from policy Y ). A randomly chosen voter
is of the type Y with probability λ. Conditional on λ, preference types are

11 results are immune to tie breaking rules
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independently assigned to the voters. There is an aggregate uncertainty about
λ. It is a common knowledge that λ is drawn from the distribution with the
density f(λ). There is also an aggregate uncertainty about electorate size -
with probability a given citizen is eligible to vote. It is a common knowledge
that a drawn from the distribution with the density g(a). I denote by ā the
mean of a and λ̄ denotes the mean of λ.

Assumption 1 F (λ), G(a) are strictly increasing and continuously differen-
tiable with bounded first and second order derivatives.

Voting is voluntary and costly. A voter gets net benefit u whenever his
preferred candidate wins and incurs a cost c if he votes.

Assumption 2 c ∼ U [0, 1] and u ∈ (0, 1).

Assumption 2 is made for normalization. Candidates are ex-ante symmet-
ric. Each candidate maximizes the probability of winning the election. Can-
didate j privately observes her type pj. Type of a candidate can be thought
of as a position on an issue or a policy. Once candidates learn their types
(policy positions), they can inform potential voters about the policy positions
by conducting political campaigns. I assume that information to a voter is
conveyed based on a hard evidence and thus a candidate can inform either
about her true type or can hide it.

3.1 Campaigning Technologies

A campaigning strategy of candidate j is a pair of probabilities,

(φopp(pj), φown(pj)) ∈ [0, 1]2

The first element in the pair is the probability with which a given voter of
type different than pj is approached by the campaign message of j (that is,
perfectly informed about j’s position) and the second element is the probability
with which a voter with the same preference type as pj is approached. A
campaigning technology is a set of strategies that a candidate can choose
from.

Definition 1 A campaigning technology is a set PCT ∈ [0, 1]2 such that PCT
is compact.
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Definition 1 allows for a wide class of technologies. In this paper I focus
on a certain class of campaigning technologies that I call linear campaigning
technologies.

Here I define linear campaigning technologies. In order to conduct a cam-
paign, a candidate will need to spend resources (time, effort, money). Let the
amount of the resources a candidate spends be denoted m ∈ [0, m̄]. Choice
of m determines the probability with which a candidate succeeds to approach
a voter informing him about the policy stance. However, not all voters are
approached in a symmetric way. For instance, if A is of type Y and incurs
mY
A on campaigning then type Y voters have different probability of getting

informed about A′s type than type N voters. This captures the possibility of
microtargeting: Y (N) type voter has a higher likelihood of getting informed
about type Y (N) candidate’s policy than type N(Y ) voter.

More formally, campaign spending by candidate j who is of ideology type
pj is denoted m(pj). A function φpv(pj,m(pj)) : [0, m̄] → [0, 1] outputs the
probability of approaching a pv ∈ {Y,N} voter when candidate j of type pj
spends m(pj).

Definition 2 A linear campaigning technology is a function

φpv(pj,m(pj)) = kpv ,pj + (1− kpv ,pj)m(pj)

such that
i) kpv ,pj ≥ kp′v ,p′j if pv = pj and p′v 6= p′j
ii) kpv ,pj = kp′v ,p′j if pv = pj and p′v = p′j or if pv 6= pj and p′v 6= p′j
iii) kpv ,pj ∈ (0, 1] for all (pv, pj)
iv) m̄ ∈ [0, 1)

ii ensures that campaigning technologies are symmetric across Y and N .
i ensures that the technology involves microtargeting. Thus, we have two
parameters (kH , kL) with kH ≥ kL > 0 and kH ≡ kpv ,pj if pv = pj; kL ≡ kpv ,pj
if pv 6= pj. iv defines bounds on m and implies that even if a candidate spend
maximum amount, there is still a small probability that a voter will not be
reached. Thus, off equilibrium events that could be observed by a voter are
ruled out.

In order to interpret the linear campaigning technology parameters con-
sider choice of m by a candidate of type Y . If m = 0, voters of type Y get
informed with probability kH and voters of type N get informed with probabil-
ity kL. Hence, (kH , kL) captures what voters can learn without campaigning.
If the number of voters is sufficiently large, those parameters approximate
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political awareness in the society (share of informed voters) prior to the cam-
paigning. Also, for any spending level m, the difference between Y and N
types’ probabilities of getting informed is (kH − kL)(1−m) ≥ 0 meaning that
for any spending level, Y types have weakly higher likelihood of getting in-
formed about Y type candidate than N types do. In addition, (kH − kL) can
be though of as a proxy for the highest possible level of targeting feasibly for
a candidate. Note that there is a trade-off between achieving better targeting
and informing voters i.e. (kH − kL)(1−m) is decreasing in m.

3.2 Strategies

Since I will be studying only symmetric pure strategy equilibria I drop voter
subscripts and define only pure strategies. Let (rA, rB) ∈ P ∪ ∅ × P ∪ ∅ be
messages received by a voter from candidates A and B. Available voter’s type
is a quadruple t = (rA, rB, pv, c) ∈ T = P ∪ ∅ × P ∪ ∅ × P × [0, 1], that is
private information to the voter. Candidate j′s type is pj. A pure strategy for
a candidate of type pj is m : P → [0, m̄] and a pure strategy for a voter of type
t is σ : T → {VA, VB, Abs} where Vj denotes a decision to vote for candidate
j and Abs denotes a decision to abstain. I will use bold symbols to denote
strategy profiles.

3.3 Time-line and Solution Concept

Time-line of the game is as follows:

1. Each player is independently assigned a type - candidate j is assigned pj,
citizen i becomes a voter with probability a and is assigned type Y with
probability λ (a and λ unknown) and assigned cost c from the uniform
distribution. Types are privately known.

2. Candidates simultaneously choose spending levels, m(pj).

3. A voter of the preference type pv receives a hard message from candidate
A(B) with the probability φpv(pA,m(pA))(φpv(pB,m(pB))).

4. Voters simultaneously choose whether to cast a vote for A, for B or to
abstain.

5. A candidate with the majority of votes wins the election and in case of
a tie outcome is determined by a toss of a fair coin.

I study pure strategy ε-PBE in type symmetric strategies. From here on,
I will refer to it as equilibrium.
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3.4 Review of Myatt (2015) Lemma 1

Consider an election with n + 1 citizens, 2 candidates and a possibility of
abstention. Let v ∈ ∆ such that ∆ = {v ∈ R3

+ :
∑2

i=0 vi = 1}. vi is the
probability with which a randomly selected voter casts vote for candidate i
and v0 is the probability of abstention. Let b ∈ Bn such that Bn = {b ∈ N3

+ :∑2
i=0 bi = n} be a possible outcome of the election. If v is known then b has

a multinomial distribution. If there is uncertainty about v that is represented
by some density h(v) then from the perspective of a given voter we have

P (b | h(·)) =

∫
∆

Γ(n+ 1)
2∏
i=0

Γ(bi + 1)

[
2∏
i=0

vbii

]
h(v)dv (1)

Lemma 1 claims that if n is sufficiently large the expression in 1 is approx-
imated by

1

n2
h(
b

n
) (2)

The idea is as follows: as n becomes large, the expression in 1 becomes

concentrated around the maximum of
2∏
i=0

vbii that is maximized at b
n

and hence

only the value of the density h(·) at b
n

matters.

3.5 Equilibria

3.5.1 Voter’s Problem

I start by solving the voters’ part of the game given a belief about some
symmetric strategies plaid by the candidates.

An eligible voter has the following private information: the fact that he
was drawn to be an eligible voter, his preference type, his cost of casting a
vote and messages observed from the candidates. This information determines
a voter’s beliefs about the types of the candidates and types of other voters.

Remark 1: In any equilibrium, a voter who receives same messages from
both candidates abstains. This is a direct consequence of type symmetry of
strategies. Since same messages induces same beliefs across candidates’ types,
probability of a voter’s vote being pivotal is 0 and hence he abstains for all
c ∈ (0, 1].

Remark 2: σ(N, Y, Y, c) 6= VA, σ(Y,N,N, c) 6= VA, σ(∅, N,N, c) 6= VA,
σ(∅, Y, Y, c) 6= VA, σ(Y,∅, N, c) 6= VA, σ(N,∅, Y, c) 6= VA for all c and sym-
metrically for B.To see why this is true, consider a voter who learns that the
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candidates have opposite types, then give that he votes, it is always strictly
better for him to vote for the candidate with pj = pv. Suppose a voter learns
that candidate A has type pA = pv and does not learn other candidate’s type.
Then, his vote is pivotal if and only if the other candidate is of the opposite
type. This happens with some probability and the voter considers only this
event when making the decision. However, this event occurs if and only if the
candidates have opposite types and thus, given that he votes, he strictly prefers
to vote for A. Same argument applies for the other cases.

Now I account for the probabilities of being pivotal when a voter receives
different messages from candidates. Let nA, nB, n − (nA + nB) denote the
numbers of voters who vote for A,B and abstain. First, I consider a voter of
a type with rA 6= rB, rA = pv and rA 6= ∅, rB 6= ∅. This defines a subset of
types T̄ = ((Y,N, Y ) ∪ (N, Y,N)) × [0, 1]. An element from T̄ is denoted t̄.
Probability of t̄ being pivotal for sufficiently large n, using 2, is approximated
by

Pr(piv | rA, rB, pv, c) =

P (nA = nB − 1 | rA, rB, pv, c) + P (nA = nB | rA, rB, pv, c)
2

≈ 1

n2

[n/2]∑
z=0

h(
z

n
,
z

n
, 1− 2z

n
| rA, rB, pv, c)

(3)

For n large, 3 defines a Riemann integral12

Pr(piv | rA, rB, pv, c) ≈
1

n

1/2∫
0

h(x, x, 1− 2x | rA, rB, pv, c)dx (4)

Now I find distributions h(x, x, 1 − 2x | rA, rB, pv, c). For this, first I need
to account for the probabilities of a randomly chosen voter voting for A,B
and abstaining, from the perspective of a type t̄ ∈ T voter. Because types of
players are drawn independently, these probabilities depend only on (rA, rB).
Moreover, because a voter believes that the candidates play symmetric strate-
gies, we only need to consider the case where candidate A is of type Y and B
is of type N. The opposite case is symmetric.

Let zA(Y,N)(zB(Y,N)) denote the probability that a randomly chosen
voter votes for candidate A(B) from the perspective of a voter who received
message Y from candidate A and message N from candidate B. These prob-
abilities are as follows

12 See Lemma 2 in Myatt (2015)
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zA(Y,N) = λa×


φY (Y,m(Y ))φY (N,m(N))C(Y,N, Y )+

φY (Y,m(Y ))(1− φY (N,m(N)))C(Y,∅, Y )+
(1− φY (Y,m(Y )))φY (N,m(N))C(∅, N, Y )


zB(Y,N) = (1− λ)a×


φN(Y,m(Y ))φN(N,m(N))C(Y,N,N)+

φN(Y,m(Y ))(1− φN(N,m(N)))C(Y,∅, N)+
(1− φN(Y,m(Y )))φN(N,m(N))C(∅, N,N)


C(rA, rB, pv) denotes a cost threshold below which a voter with (rA, rB, pv)

votes. Since costs are drawn from the uniform distribution, this is also the
probability with which a voter of preference type pv receiving messages rA and
rB votes. To see that every equilibrium involves such threshold strategies note
that a voter solves Max{Pr(Piv | t)u − c, 0} where Piv is the event when a
voter’s vote is pivotal. This, along with the remark 2, implies the threshold
structure.

Let zA(Y,N) ≡ λaz′A(Y,N) and zB(Y,N) ≡ (1 − λ)az′B(Y,N). Density
h(x, x, 1− 2x | Y,N, Y, c) is evaluated at x = zA(Y,N) = zB(Y,N). The deter-
minant of the Jacobian of (xA = zA(Y,N), xB = zB(Y,N)) is az′A(Y,N)z′B(Y,N).
Transforming variables we obtain the following expressions,

h(x, x, 1− 2x | Y,N, Y ) =
f(λ∗ | pv = Y )g(a | av)

az′A(Y,N)z′B(Y,N)

where λ∗ =
z′B(Y,N)

z′B(Y,N) + z′A(Y,N)

and a =
x(z′B(Y,N) + z′A(Y,N))

z′A(Y,N)z′B(Y,N)

Integrating h(x, x, 1− 2x | Y,N, Y ) from 0 to 1/2 and noting that

f(λ | pv = Y ) = f(λ)λ

λ̄
and g(a | av) = g(a)a

ā
we get,

1/2∫
0

h(x, x, 1− 2x | Y,N, Y, c)dx =
f(λ∗)λ∗

λ̄ā(z′B(Y,N) + z′A(Y,N))

Similar derivations lead to,

1/2∫
0

h(x, x, 1− 2x | Y,N,N, c)dx =
f(λ∗)(1− λ∗)

(1− λ̄)ā(z′B(Y,N) + z′A(Y,N))
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Given the expressions above, it is now straightforward to derive formulas
for pivotal probabilities for voters who receive information only about one
candidate’s type. First I calculate P pv(pj | ∅) for all (pv, pj) ∈ {Y,N}×{Y,N}
where P pv(pj | ∅) is pv voter’s belief that a candidate is of type pj conditional
on not receiving a campaign message from that candidate. Note that this
belief does not depend on other candidate’s message because candidates play
independent strategies and their types are drawn independently. These beliefs
also do not depend on c. Using Baye’s rule we get,

P pv(pj | ∅) =
µ(pj)(1− ϕpv(pj,m(pj))

µ(pj)(1− ϕpv(pj,m(pj)) + µ(pcj)(1− ϕpv(pcj,m(pcj))

where pcj is complement of pj in P. For large n,

Pr(piv | Y,N, Y ) ≈ 1

n

f(λ∗)λ∗

λ̄ā(z′B(Y,N) + z′A(Y,N))
(5)

Pr(piv | Y,N,N) ≈ 1

n

f(λ∗)(1− λ∗)
(1− λ̄)ā(z′B(Y,N) + z′A(Y,N))

(6)

Pr(piv | Y,∅, Y ) ≈ 1

n
P Y (N | ∅)

f(λ∗)λ∗

λ̄ā(z′B(Y,N) + z′A(Y,N))
(7)

Pr(piv | Y,∅, N) ≈ 1

n
PN(N | ∅)

f(λ∗)(1− λ∗)
(1− λ̄)ā(z′B(Y,N) + z′A(Y,N))

(8)

Pr(piv | ∅, N, Y ) ≈ 1

n
P Y (Y | ∅)

f(λ∗)λ∗

λ̄ā(z′B(Y,N) + z′A(Y,N))
(9)

Pr(piv | ∅, N,N) ≈ 1

n
PN(Y | ∅)

f(λ∗)(1− λ∗)
(1− λ̄)ā(z′B(Y,N) + z′A(Y,N))

(10)

A voter’s best response is determined by voting for the preferred candi-
date if and only if Pr(piv | rA, rB, pv) ≥ c

u
. Hence, given voters’ belief that

candidates are playing some type-symmetric pure strategy profile m, voter
equilibrium is characterized by the following equations,

u

n

f(λ∗)λ∗

λ̄ā(z′B(Y,N) + z′A(Y,N))
= C(Y,N, Y )
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u

n

f(λ∗)(1− λ∗)
(1− λ̄)ā(z′B(Y,N) + z′A(Y,N))

= C(Y,N,N)

u

n
P Y (N | ∅)

f(λ∗)λ∗

λ̄ā(z′B(Y,N) + z′A(Y,N))
= C(Y,∅, Y )

u

n
PN(N | ∅)

f(λ∗)(1− λ∗)
(1− λ̄)ā(z′B(Y,N) + z′A(Y,N))

= C(Y,∅, N)

u

n
P Y (Y | ∅)

f(λ∗)λ∗

λ̄ā(z′B(Y,N) + z′A(Y,N))
= C(∅, N, Y )

u

n
PN(Y | ∅)

f(λ∗)(1− λ∗)
(1− λ̄)ā(z′B(Y,N) + z′A(Y,N))

= C(∅, N,N)

Solution to the set of equations is unique. Doing some algebra we obtain,

C(Y,∅, Y ) = P Y (N | ∅)C(Y,N, Y )

C(∅, N, Y ) = P Y (Y | ∅)C(Y,N, Y )

C(Y,∅, N) = PN(N | ∅)C(Y,N,N)

C(∅, N,N) = PN(Y | ∅)C(Y,N,N)

C(Y,N, Y ) =

(
u

nā

)1/2(
1− λ̄
λ̄

)1/4

f

(
(z′′Bλ̄)1/2

(z′′Bλ̄)1/2 + ((1− λ̄)z′′A)1/2

)1/2

×

z
′′1/4
A z

′′3/4
B

z′′B(λ̄z′′A)1/2 + z′′A((1− λ̄)z′′B)1/2

C(Y,N,N) =

(
u

nā

)1/2(
λ̄

1− λ̄

)1/4

f

(
(z′′Bλ̄)1/2

(z′′Bλ̄)1/2 + ((1− λ̄)z′′A)1/2

)1/2

×

z
′′3/4
A z

′′1/4
B

z′′B(λ̄z′′A)1/2 + z′′A((1− λ̄)z′′B)1/2

where z′B(Y,N) = z′′BC(Y,N,N) and z′A(Y,N) = z′′AC(Y,N, Y ).
Remark 3: For large enough n, C(·, ·, ·) ∈ (0, 1). Also, C(Y,N, Y ) >

C(∅, N, Y ); C(Y,N, Y ) > C(Y,∅, Y ); C(Y,N,N) > C(Y,∅, N) and
C(Y,N,N) > C(∅, N,N). C(Y,N, Y ), C(Y,N,N) are always bounded and
for large n they are strictly between zero and one. Also, P pv(pj | ∅) ∈ (0, 1).
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It is often claimed that more informed voters are more likely to vote.13 One
explanation for this is that voters become informed about the stakes involved.
Leighley and Nagler (2014) provide evidence on 1972 to 2008 US presidential
elections suggesting that ”individuals who perceived a difference between the
policy positions and ideological positions of the Republican and Democratic
presidential candidates were more likely to vote than those who were not aware
of these differences”. The intuition they provide is similar to the predominant
intuition in the literature - if a potential voter has a strong belief that all
the candidates will enact same policies then there is no benefit from electing
one candidate over others. My model exhibits similar intuition. Conditional
on voting with positive probability, voters with better information are more
likely to vote. This is due to the fact that a voter is pivotal if and only
if the candidates have opposite types. Moreover, conditional on candidates
having opposite types, probability of being pivotal is higher for the voter who
knows both candidates’ types than for the voter who knows only the type
of 1 candidates. For such a partially informed voter, there is some chance
that a candidate whose type the voter does not observe has same type as
the candidate whose type is observed and thus casting a vote will not change
election outcome. However, a positive relationship between being informed
and probability of voting is true only conditional on voter voting with positive
probability. Otherwise it fails. For instance, if both candidates happen to have
same types then observing both types leads to abstention while observing only
one candidate’s type may leads to a positive probability of voting.

3.5.2 Candidate’s Problem

For each belief about candidates’ strategy profile, a candidate knows how
voters behave. That behavior is pinned down by the previous section. Each
candidate cares only about the probability of winning the election and chooses
a strategy that maximizes this probability taking voters’ beliefs, behavior and
other candidate’s strategy as given. I start by approximating the probability
of winning the election for large enough n. By symmetry, I focus on candidate
A. In what follows, m− denotes the strategy (spending) of candidate B that
is believed, by voters and candidate A, to be plaid with probability 1 by
candidate B; m denotes strategy profile of the candidates that is believed, by

13 See Freedman et al. (2004), Stromberg (2004), Matsusaka (1995), Krasno & Green
(2008)
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voters, to be plaid the candidates. Suppose pA = Y. A′s payoff is

U(Y,m,m−) = µ(Y ) Pr(nA ≥ nB | pA = Y, pB = Y,m,m−)

+ µ(N) Pr(nA ≥ nB | pA = Y, pB = N,m,m−)
(11)

If pA = N

U(N,m,m−) = µ(Y ) Pr(nA ≥ nB | pA = N, pB = Y,m,m−)

+ µ(N) Pr(nA ≥ nB | pA = N, pB = N,m,m−)
(12)

Using 2, Pr(nA ≥ nB | pA = Y, pB = N,m,m−) is approximated as

Pr(nA ≥ nB | pA = Y, pB = N,m,m−)

≈ 1

n2

n−nB∑
nA=nB

n/2∑
nB=0

h(
nA
n
,
nB
n
, 1− nA + nB

n
| pA = Y, pB = N,m,m−)

(13)

For n large, 14 defines a double Riemann integral and gives

Pr(x1 ≥ x2 | pA = Y, pB = N,m,m−)

≈
1/2∫

x2=0

1−x2∫
x1=x2

h(x1, x2, 1− (x1 + x2) | pA = Y, pB = N,m,m−)
(14)

In 14, the variables of integration are

x1 = aλ[P Y (N | ∅)φY (Y,m) + P Y (Y | ∅)φY (N,m(N))]C(Y,N, Y )

and

x2 = a(1− λ)[PN(N | ∅)φN(Y,m) + PN(Y | ∅)φN(N,m(N))]C(Y,N,N)

Here, m(Y ) and m(N) denote strategies that are believed to be plaid by Y
and N types of candidates. m is actual strategy plaid by candidate A. After
doing transformation of variables and integrating, one gets

Pr(x1≥x2|pA=Y,pB=N,m,m−)≈1−

F

(
[PN (N|∅)φN (Y,m)+PN (Y |∅)φN (N,m(N))]C(Y,N,N)

[PN (N|∅)φN (Y,m)+PN (Y |∅)φN (N,m(N))]C(Y,N,N)+[PY (N|∅)φY (Y,m)+PY (Y |∅)φY (N,m(N))]C(Y,N,Y )

)
(15)
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Similarly,

Pr(x1≥x2|pA=N,pB=Y,m,m−)≈

F

(
[PN (N|∅)φN (Y,m(Y ))+PN (Y |∅)φN (N,m)]C(Y,N,N)

[PN (N|∅)φN (Y,m(Y ))+PN (Y |∅)φN (N,m)]C(Y,N,N)+[PY (N|∅)φY (Y,m(Y ))+PY (Y |∅)φY (N,m)]C(Y,N,Y )

)
(16)

Substituting for C(Y,N,N), C(Y,N, Y ) in 15 and 16,

Pr(x1≥x2|pA=Y,pB=N,m,m−)≈1−

F

(
[PN (N|∅)φN (Y,m)+PN (Y |∅)φN (N,m(N))]z

′′1/2
A

[PN (N|∅)φN (Y,m)+PN (Y |∅)φN (N,m(N))]z
′′1/2
A

+[PY (N|∅)φY (Y,m)+PY (Y |∅)φY (N,m(N))]z
′′1/2
B

( 1−λ̄
λ̄

)1/2

)
(17)

Pr(x1≥x2|pA=N,pB=Y,m,m−)≈

F

(
[PN (N|∅)φN (Y,m(Y ))+PN (Y |∅)φN (N,m)]z

′′1/2
A

[PN (N|∅)φN (Y,m(Y ))+PN (Y |∅)φN (N,m)]z
′′1/2
A

+[PY (N|∅)φY (Y,m(Y ))+PY (Y |∅)φY (N,m)]z
′′1/2
B

( 1−λ̄
λ̄

)1/2

)
(18)

Note that z′′A, z
′′
B and P pv(pj | ∅) depend on m(Y ) and m(N) and not on

m. Recall that m = (m(Y ),m(N)).
Remark 4: 17 and 18 do not depend on the expected size of the electorate

ān, unlike voters’ strategies. For sufficiently large n, candidates care only
about shares of the votes they are receiving and not about the absolute size of
the electorate.

I also account for the probability of winning conditional on both candidates
having the same position,

For m > m(Y ),

Pr(x1≥x2|pA=Y,pB=Y,m,m−)≈1−

F

(
PN (N|∅)[φN (Y,m)−φN (Y,m(Y ))]z

′′1/2
A

PN (N|∅)[φN (Y,m)−φN (Y,m(Y ))]z
′′1/2
A

+PY (N|∅)[φY (Y,m)−φY (Y,m(Y ))]z
′′1/2
B

( 1−λ̄
λ̄

)1/2

)
(19)

For m < m(Y )

Pr(x1≥x2|pA=Y,pB=Y,m,m−)≈

F

(
PN (N|∅)[φN (Y,m)−φN (Y,m(Y ))]z

′′1/2
A

PN (N|∅)[φN (Y,m)−φN (Y,m(Y ))]z
′′1/2
A

+PY (N|∅)[φY (Y,m)−φY (Y,m(Y ))]z
′′1/2
B

( 1−λ̄
λ̄

)1/2

)
(20)

For m > m(N)

Pr(x1≥x2|pA=N,pB=N,m,m−)≈

F

(
PN (Y |∅)[φN (N,m)−φN (N,m(N))]z

′′1/2
A

PN (Y |∅)[φN (N,m)−φN (N,m(N))]z
′′1/2
A

+PY (Y |∅)[φY (N,m)−φY (N,m(N))]z
′′1/2
B

( 1−λ̄
λ̄

)1/2

)
(21)

22



For m < m(N)

Pr(x1≥x2|pA=N,pB=N,m,m−)≈1−

F

(
PN (Y |∅)[φN (N,m)−φN (N,m(N))]z

′′1/2
A

PN (Y |∅)[φN (N,m)−φN (N,m(N))]z
′′1/2
A

+PY (Y |∅)[φY (N,m)−φY (N,m(N))]z
′′1/2
B

( 1−λ̄
λ̄

)1/2

)
(22)

Proposition 1 When candidates are endowed with the linear campaigning
technologies, there exists equilibrium if and only if λ̄1/2

λ̄1/2+(1−λ̄)1/2 = median(F ).

Moreover, the set of equilibria is all (m∗(Y ),m∗(N)) that satisfy m∗(Y ) =

1− µ(N)
µ(Y )

(1−m∗(N))

Proof. First, I show that expressions 19, 20, 21 and 22 are constant in m.
Using linear technologies and doing algebraic manipulations we get,

For m > m(Y ),

Pr(x1 ≥ x2 | pA = Y, pB = Y,m,m−) ≈

1− F
(

PN(N | ∅)(1− kL)z
′′1/2
A

PN(N | ∅)(1− kL)z
′′1/2
A + P Y (N | ∅)(1− kH)z

′′1/2
B (1−λ̄

λ̄
)1/2

)
For m < m(Y ),

Pr(x1 ≥ x2 | pA = Y, pB = Y,m,m−) ≈

F

(
PN(N | ∅)(1− kL)z

′′1/2
A

PN(N | ∅)(1− kL)z
′′1/2
A + P Y (N | ∅)(1− kH)z

′′1/2
B (1−λ̄

λ̄
)1/2

)
For m > m(N),

Pr(x1 ≥ x2 | pA = N, pB = N,m,m−) ≈

F

(
PN(Y | ∅)(1− kH)z

′′1/2
A

PN(Y | ∅)(1− kH)z
′′1/2
A + P Y (Y | ∅)(1− kL)z

′′1/2
B (1−λ̄

λ̄
)1/2

)
Form < m(N),

Pr(x1 ≥ x2 | pA = N, pB = N,m,m−) ≈

1− F
(

PN(Y | ∅)(1− kH)z
′′1/2
A

PN(Y | ∅)(1− kH)z
′′1/2
A + P Y (Y | ∅)(1− kL)z

′′1/2
B (1−λ̄

λ̄
)1/2

)
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Now I argue that a necessary condition for an equilibrium is

F

(
PN (N |∅)(1−kL)z

′′1/2
A

PN (N |∅)(1−kL)z
′′1/2
A +PY (N |∅)(1−kH)z

′′1/2
B ( 1−λ̄

λ̄
)1/2

)
(23)

= F

(
PN (Y |∅)(1−kH)z

′′1/2
A

PN (Y |∅)(1−kH)z
′′1/2
A +PY (Y |∅)(1−kL)z

′′1/2
B ( 1−λ̄

λ̄
)1/2

)
= 1/2

Since, by assumption, F is strictly increasing, 17 and 18 are continuous in m
and 19, 20, 21 and 22 are constant in m, the only way to make sure there are
no profitable local deviations is to make sure that 23 holds. Otherwise, one
can choose m sufficiently close to m(pj) and guarantee that change in 17 or 18
is small enough. Since either m > m(pj) or m < m(pj) would be the case, the
probability of winning, conditional on the candidates’ having the same type,
would increase discontinuously and hence the deviation would be profitable
for some candidate. Note that we know the change would be discontinuous
because we know that 19, 20, 21 and 22 are constant in m.

In addition, it can be easily verified that,

F

(
PN(N | ∅)(1− kL)z

′′1/2
A

PN(N | ∅)(1− kL)z
′′1/2
A + P Y (N | ∅)(1− kH)z

′′1/2
B (1−λ̄

λ̄
)1/2

)

= F

(
PN(Y | ∅)(1− kH)z

′′1/2
A

PN(Y | ∅)(1− kH)z
′′1/2
A + P Y (Y | ∅)(1− kL)z

′′1/2
B (1−λ̄

λ̄
)1/2

)
Hence, we need,

F

(
PN(Y | ∅)(1− kH)z

′′1/2
A

PN(Y | ∅)(1− kH)z
′′1/2
A + P Y (Y | ∅)(1− kL)z

′′1/2
B (1−λ̄

λ̄
)1/2

)
= 1/2

Under this condition, we know that deviations from equilibrium strategies
would not affect the probability of winning conditional on candidates having
the same type. We need to also ensure that deviations are not profitable
conditional on candidates having opposite policy stances. For this, we look at
17 and 18. Differentiating 17 and 18 with respect to m,

dPr(x1 ≥ x2 | pA = Y, pB = N,m,m−)

dm
=

J(m)[µ(Y )(1−m(Y ))− µ(N)(1−m(N))]

dPr(x1 ≥ x2 | pA = N, pB = Y,m,m−)

dm
=

J ′(m)[µ(N)(1−m(N))− µ(Y )(1−m(Y ))]

24



where J(m) > 0 and J(m)′ > 0 for all m. The signs of the derivatives
are determined only by [µ(Y )(1 −m(Y )) − µ(N)(1 −m(N))] and [µ(N)(1 −
m(N))− µ(Y )(1−m(Y ))] that do not depend on m.

Also, dPr(x1≥x2|pA=Y,pB=N,m,m−)
dm

> 0 if and only if dPr(x1≥x2|pA=N,pB=Y,m,m−)
dm

< 0 which means that in equilibrium we must have µ(Y )(1−m(Y ))−µ(N)(1−
m(N)) = 0. Otherwise, one type of candidate is better-off by some deviation.
This gives,

m∗(Y ) = 1− µ(N)

µ(Y )
(1−m∗(N))

Substituting m∗(N),m∗(Y ) into z′′B, z
′′
A, one verifies that z′′B = z′′A. Sub-

stituting in
PN (Y |∅)(1−kH)z

′′1/2
A

PN (Y |∅)(1−kH)z
′′1/2
A +PY (Y |∅)(1−kL)z

′′1/2
B ( 1−λ̄

λ̄
)1/2

and manipulating, we

obtain
λ̄1/2

λ̄1/2 + (1− λ̄)1/2
= median(F )

4 Model 2

Model 2 is the same as Model 1 except that in model 2 voters are boundedly
rational. Boundedly rational voters understand simple pivotal events - if a
voter receives same message from both candidates then he understands that
the probability his vote being pivotal is 0; if a boundedly rational voter does not
receive any signals then he understands that because of symmetric strategies,
the probability his vote being pivotal is 0. Conditional on receiving different
messages from the candidates (this includes no message from one candidate and
a message from another) the voter understands that there is some probability
that his vote is pivotal but he cannot calculate it and hence assigns some non-
equilibrium belief to this event. I assume this belief to set probability 1 on
being pivotal.14

Alternatively, we could assume voters being expressive i.e. conditional on
not abstaining, a voter votes for the candidate who has the highest probability
of having a policy stance that a voter likes. None of the results is altered under
this interpretation. This kind of voting behavior leads to the following cutoffs,
Cni(rA, rB, pv), where superscript ni stands for non-instrumental (boundedly

14 Note that one could set this probability as some function of the model parameters
but this would not affect equilibrium spending and would only affect voter’s equilibrium
strategies and turnout in trivial ways.
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rational),

Cni(Y,∅, Y ) = P Y (N | ∅)u

Cni(∅, N, Y ) = P Y (Y | ∅)u

Cni(Y,∅, N) = PN(N | ∅)u

Cni(∅, N,N) = PN(Y | ∅)u

Cni(Y,N, Y ) = u

Cni(Y,N,N) = u

Analogously to 14, one can follow same steps to derive candidates’ payoffs.
14 is now integrated over

xni1 = aλ[P Y (N | ∅)φY (Y,m) + P Y (Y | ∅)φY (N,m(N))]u

and

xni2 = a(1− λ)[PN(N | ∅)φN(Y,m) + PN(Y | ∅)φN(N,m(N))]u

where xni1 is the probability that a randomly chosen citizen votes for candidates
A of type Y conditional on the candidates having different types and xni2 is the
probability that a randomly chosen citizen votes for candidates B. We obtain,

Pr(xni1 ≥xni2 |pA=Y,pB=N,m,m−)≈1−

F

(
[PN (N|∅)φN (Y,m)+PN (Y |∅)φN (N,m(N))]

[PN (N|∅)φN (Y,m)+PN (Y |∅)φN (N,m(N))]+[PY (N|∅)φY (Y,m)+PY (Y |∅)φY (N,m(N))]

)

Pr(xni1 ≥xni2 |pA=N,pB=Y,m,m−)≈

F

(
[PN (N|∅)φN (Y,m(Y ))+PN (Y |∅)φN (N,m)]

[PN (N|∅)φN (Y,m(Y ))+PN (Y |∅)φN (N,m)]+[PY (N|∅)φY (Y,m(Y ))+PY (Y |∅)φY (N,m)]

)
Similarly, we can calculate probability of winning conditional on the can-

didates having the same type.
For m > m(Y ),

Pr(xni1 ≥xni2 |pA=Y,pB=Y,m,m−)≈

1−F

(
PN (N|∅)[φN (Y,m)−φN (Y,m(Y ))]

PN (N|∅)[φN (Y,m)−φN (Y,m(Y ))]+PY (N|∅)[φY (Y,m)−φY (Y,m(Y ))]

)
For m < m(Y ),

Pr(xni1 ≥xni2 |pA=Y,pB=Y,m,m−)≈

F

(
PN (N|∅)[φN (Y,m)−φN (Y,m(Y ))]

PN (N|∅)[φN (Y,m)−φN (Y,m(Y ))]+PY (N|∅)[φY (Y,m)−φY (Y,m(Y ))]

)
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For m > m(N),

Pr(xni1 ≥xni2 |pA=N,pB=N,m,m−)≈

F

(
PN (Y |∅)[φN (N,m)−φN (N,m(N))]

PN (Y |∅)[φN (N,m)−φN (N,m(N))]+PY (Y |∅)[φY (N,m)−φY (N,m(N))]

)
For m < m(N),

Pr(xni1 ≥xni2 |pA=N,pB=N,m,m−)≈

1−F

(
PN (Y |∅)[φN (N,m)−φN (N,m(N))]

PN (Y |∅)[φN (N,m)−φN (N,m(N))]+PY (Y |∅)[φY (N,m)−φY (N,m(N))]

)

Proposition 2 When candidates are endowed with the linear campaigning
technologies, there exists equilibrium if and only if 1/2 = median(F ). More-
over, the set of equilibria is all (m∗ni(Y ),m∗ni(N)) that satisfy m∗ni(Y ) =

1− µ(N)
µ(Y )

(1−m∗ni(N))

Proof. similar to proposition 1.

The condition 1/2 = median(F ) is a special case of λ̄1/2

λ̄1/2+(1−λ̄)1/2 = median(F )

when λ̄ = median(F ) = 1/2. Whenever equilibrium exists in the models 1 and
2, the set of candidates’ equilibrium strategies is the same across two models.

5 Voter Turnout

We can calculate expected voter turnout rates in models 1 and 2 under the
condition λ̄ = median(F ) = 1/2. Turnout rate in the model 1, (T ), is defined
as the expected turnout divided by ān.

T = µ(Y )µ(N)(z′A + z′B)+

µ(Y )2
∑
pv∈P

φpv(Y,m(Y ))(1− φpv(Y,m(Y )))C(Y,∅, pv)

+ µ(N)2
∑
pv∈P

φpv(N,m(N))(1− φpv(N,m(N)))C(N,∅, pv)

We can evaluate the above expression at the equilibria of the model 1. We
obtain,
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T =

[
f(1/2)u

nāz∗

]1/2

2µ(N)×[
(1− µ(N))z∗ +

(1− kH)(1− kL)(1−m(N))

2− kL − kH
[1 + 2µ(N)(m(N)− 1)]

]
where,

z∗ =
1− kHkL + (1− kL)(1− kH)(m(N)− µ(N)

µ(Y )
(1−m(N)))

2− kL − kH

Similarly, we can calculate T ni,

T ni = u2µ(N)×[
(1− µ(N))z∗ +

(1− kH)(1− kL)(1−m(N))

2− kL − kH
[1 + 2µ(N)(m(N)− 1)]

]
Proposition 3 For any parameters, T ni is increasing in equilibrium spending.
If (2 − kL − kH)µ(N)(1 − m(N)) ≤ 1/4 then T is decreasing in equilibrium
spending.

Proof. Differentiating T ni with respect to m(N) we obtain,

dT ni

dm(N)
= 4uµ2(N)(1− kH)(1− kL)(1−m(N)) > 0

Differentiating T with respect to m(N) we obtain,

dT

dm(N)
= 4(2− kL − kH)µ(N)(1−m(N))−[

1 +
(1− kH)(1− kL)(1−m(N))[1 + (2− kH − kL)µ(N)(m(N)− 1)]

(1− µ(N))(1− kHkL) + (1− kH)(1− kL)[m(N)− µ(N)]

]
One can easily verify that the second term in the brackets is strictly more

than 1 for any m(N) and any parameter values. The first term is less than 1
if (2− kL − kH)µ(N)(1−m(N)) ≤ 1/4.

Proposition 3 shows that in general, aggregate turnout may respond dif-
ferently to campaign spending across 2 models. Comaprison between the two
models makes it possible to isolate two channels through which campaigning
affects turnout. First channel is that higher spending increases expected num-
ber of better informed voters in the population that is, it increases political
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awareness. We know that better informed voters vote with higher probability
than their less informed peers (in a specific sense discussed in the section 3.5.1)
and hence increased spending increases turnout in model 2. Model 1 allows for
the additional strategic channel that works via pivotal probabilities - higher
spending decreases the probability that a particular voter is pivotal as a voter
knows that there is better knowledge in the population and it is more likely
that others are better informed. For high enough kL, kH ,m(N) or low enough
µ(N) this channel dominates channel 1 and hence we get that the turnout is
decreasing in equilibrium spending.

This result is similar to the Feddersen and Pesendorfer (1999). In their
model voting is costless and the only channel that generates abstention is
the ”fear” of making mistakes by voting for a candidate who in fact is not
a good choice. Less informed voters may tend to delegate voting power to
more informed voters by abstaining. They show in a specific example that if a
fraction of better informed voters becomes sufficiently large then, even though
it is always the case that better informed voters vote with higher probability
than their less informed peers, it may lead less informed voters to abstain with
sufficiently high probability (by delegating voting power) so that the net effect
leads to the lower aggregate turnout. Here, in contrast, without voting costs,
it would be a weakly dominant strategy to vote for a prefered candidate. There
is no fear of making mistakes. The only use of considering the probability of
pivotal event for a voter is to compare its magnitude to the private voting
cost and to save on that cost whenever the probability of being pivotal is low
enough.

6 General Campaigning Technologies

So far, the analysis has been done for the linear campaigning technologies
with the interpretation that candidates spend resources, m, that determines
probabilities with which voters with different preference characteristics are ap-
proached. In this section, I consider general campaigning technologies in which
candidates directly choose the probabilities of approaching different types of
voters from some fixed feasible subset of probabilities.

Recall the notation for a candidate’s strategy under general technologies,
(φopp(pj), φown(pj)), where the first (second) element is the probability with
which a voter of the type different (same) from pj is approached. I assume
symmetric campaigning technologies across candidates. I could allow cam-
paigning technologies to depend on the candidate’s type but as this does not
alter anything for the result to be stated, I assume symmetric technologies
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across candidate’s types.
The voters’ problem is the same as in the models 1 and 2. The candidates’

problem is also the same with the exception that now each candidate chooses
two dimensional action (φopp(pj), φown(pj)). Hence, each candidate may now
control φopp(pj) and φown(pj) independently in order to determine the optimal
level of targeting in addition to the level of information provided. I denote
by (φopp(pj), φown(pj)) a candidate’s strategy that is beleived to be plaid, by
other players. I denote by (φ̄opp(pj), φ̄own(pj)) the actual actions taken. Let
PCT (φopp(p)) be the projection of φown(p) on PCT . I define the following sets,

P ∗CT = {(φopp(p), φown(p)) ∈ PCT : φown(p) = max
φ′own(p)∈PCT (φopp(p))

φ′own(p)}

P ∗∗CT = {(φopp(p), φown(p)) ∈ P ∗CT : (φopp(p), φown(p)), (φ′opp(p), φ
′
own(p)) ∈

P ∗∗CT ↔ φopp(p) < φ′opp(p)→ φown(p) < φ′own(p)}

Proposition 4 If (φopp(p), φown(p)) is an equilibrium strategy profile for the
candidates, in the model 1, then (φopp(p), φown(p)) ∈ P ∗∗CT .

Proof. I show that the proposition is true when the candidates know each
others’ types. This will imply the result in case they don’t know each others’
types. Suppose, pA = Y, pB = N then the probabilities of winning for the
candidates A and B are,

Pr(x1≥x2|pA=Y,pB=N,m,m−)≈1−

F

(
[PN (N|∅)φ̄opp(Y )+PN (Y |∅)φown(N)]z

′′1/2
A

[PN (N|∅)φ̄opp(Y )+PN (Y |∅)φown(N)]z
′′1/2
A

+[PY (N|∅)φ̄own(Y )+PY (Y |∅)φopp(N)]z
′′1/2
B

( 1−λ̄
λ̄

)1/2

)
(24)

Pr(x2≥x1|pB=N,pA=Y,m,m−)≈

F

(
[PN (N|∅)φopp(Y )+PN (Y |∅)φ̄own(N)]z

′′1/2
A

[PN (N|∅)φopp(Y )+PN (Y |∅)φ̄own(N)]z
′′1/2
A

+[PY (N|∅)φown(Y )+PY (Y |∅)φ̄opp(N)]z
′′1/2
B

( 1−λ̄
λ̄

)1/2

)
(25)

24 is trictly increasing in φ̄own(Y ) and strictly decreasing in φ̄opp(Y ). 25 is
trictly increasing in φ̄own(N) and strictly decreasing in φ̄opp(N). Now consider
pA = pB = Y (by symmetry, same will be true for pA = pB = N). We have
the following,
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For φ̄opp(Y ) > φopp(Y ), φ̄own(Y ) > φown(Y ),

Pr(x1≥x2|pA=Y,pB=Y,m,m−)≈1−

F

(
PN (N|∅)[φ̄opp(Y )−φopp(Y )]z

′′1/2
A

PN (N|∅)[φ̄opp(Y )−φopp(Y )]z
′′1/2
A

+PY (N|∅)[φ̄own(Y )−φown(Y )]z
′′1/2
B

( 1−λ̄
λ̄

)1/2

)
(26)

For φ̄opp(Y ) < φopp(Y ), φ̄own(Y ) < φown(Y ),

Pr(x1≥x2|pA=Y,pB=Y,m,m−)≈

F

(
PN (N|∅)[φ̄opp(Y )−φopp(Y )]z

′′1/2
A

PN (N|∅)[φ̄opp(Y )−φopp(Y )]z
′′1/2
A

+PY (N|∅)[φ̄own(Y )−φown(Y )]z
′′1/2
B

( 1−λ̄
λ̄

)1/2

)
(27)

For φ̄N(Y ) > φN(Y ), φ̄Y (Y ) ≤ φY (Y ) or φ̄N(Y ) ≥ φN(Y ), φ̄Y (Y ) <
φY (Y ),

Pr(x1 ≥ x2 | pA = Y, pB = Y,m,m−) ≈ 0 (28)

For φ̄N(Y ) < φN(Y ), φ̄Y (Y ) ≥ φY (Y ) or φ̄N(Y ) ≤ φN(Y ), φ̄Y (Y ) >
φY (Y ),

Pr(x1 ≥ x2 | pA = Y, pB = Y,m,m−) ≈ 1 (29)

26 and 28 imply that whenever φ̄opp(Y ) > φopp(Y ), increasing φown(Y )
is strictly improving. 27 and 29 imply that whenever φ̄opp(Y ) < φopp(Y ),
increasing φown(Y ) is strictly improving. 28 and 29 imply that whenever
φ̄opp(Y ) = φopp(Y ) increasing φown(Y ) is strictly improving. 26 and 29 im-
ply that whenever φ̄own(Y ) > φown(Y ), decreasing φopp(Y ) is strictly improv-
ing. 27 and 28 imply that whenever φ̄own(Y ) < φown(Y ), decreasing φopp(Y )
is strictly improving. 28 and 29 imply that whenever φ̄own(Y ) = φown(Y ),
decreasing φopp(Y ) is strictly improving. This completes the proof.

The content of proposition 4 is the following: a candidate would always
increase the probability of approaching potential supporters if this does not
require her to change the probability with which potential opponents are ap-
proached. She would also decrease the probability of approaching potential
opponents if this does not alter the probability with which she approaches
potential supporters. These lead us to the set P ∗∗CT . Hence, any equilibrium
involves a trade-off between improving the political awareness in the soci-
ety and targeting voters more effectively (increasing polarization in political
awareness).

Proposition 5 If (φniopp(p), φ
ni
own(p)) is an equilibrium strategy profile for the

candidates, in the model 2, then (φniopp(p), φ
ni
own(p)) ∈ P ∗∗CT .
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6.1 Campaigning Technologies with Unlimited Target-
ing Potential

Here, I study one more class of campaigning technologies that ensure unique
equilibrium in models 1 and 2.

Definition 3 PCT is a campaigning technology with unlimited targeting po-
tential if PCT = [kL, m̄L]× [kH , m̄H ] where m̄L, m̄H < 1, kL, kH > 0.

The condition kH , kL > 0 means that there is some prior level of political
awareness in the population. The condition m̄L, m̄H < 1 means that there is
always some chance that a voter will be uninformed. These conditions guaran-
tee that no off-path events are ever observed by the voters. The campaigning
technologies are unlimited in targeting voters in the sense, that increasing
the probability that one type of voter receives message can be done without
affecting probability that the other type of a voter receives the message.

The following are corollaries to propositions 4 and 5.

Corollary 1 φown(Y ) = φown(N) = m̄H , φopp(N) = φopp(Y ) = kL is the
unique equilibrium, in model 1, under the campaigning technologies with un-
limited targeting potential.

Corollary 2 φniown(Y ) = φniown(N) = m̄H , φ
ni
opp(N) = φniopp(Y ) = kL is the

unique equilibrium, in model 2, under the campaigning technologies with un-
limited targeting potential.

Corollaries 1 and 2 show that the candidates’ equilibrium behavior does not
change across models 1 and 2 for any f(·) and g(·). Moreover, the equilibrium
behavior of a candidate is belief free with regard to the other candidate’s type,
which implies that even if candidates knew each others’ types, their equilibrium
behavior would be unchanged.

7 Negative campaigning

In this section, I allow for negative campaigning when the candidates are
endowed with the campaigning technologies with unlimited targeting potential.
I assume that candidates know each others’ types before the campaigning
phase. A candidate’s strategy is now a quadruple

(φY (pj, p−j), φN(pj, p−j), φ
o
Y (pj, p−j), φ

o
N(pj, p−j))
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where φopv(pj, p−j) stands for the probability with which a voter is approached
by candidate pj who sends message p−j about candidate −j. Hard informa-
tion is assumed with regard to sending a message about own or competitor’s
type. It is straightforward to redefine all model variables for this specifica-
tion. Following the similar lines of arguments as before, we have the following
proposition,

Proposition 6 φpv(pj, p−j) = φnipv(pj, p−j) = m̄H for pj = pv,
φpv(pj, p−j) = φnipv(pj, p−j) = kL for pj 6= pv,
φopv(pj, p−j) = φnipv(pj, p−j) = m̄L for pv = pj 6= p−j,
φopv(pj, p−j) = φnipv(pj, p−j) = kH for pv = p−j 6= pj,
φopv(pj, p−j) = φnipv(pj, p−j) = kH for pv = pj = p−j,
φopv(pj, p−j) = φnipv(pj, p−j) = m̄H for pv 6= pj = p−j
is the unique equilibrium in models 1 and 2.

In words, candidates’ behavior when informing voters about own types is
the same as in corollaries 1 and 2. As for negative campaigning, if candidates
have different types, then they are inclined to inform own type voters about
other candidate’s type while they do not inform opposite type voters about
other candidate’s type. If candidates have same types, then they do not inform
own type voters about other candidate’s type and inform opposite type voters
about other candidate’s type.

In the equilibrium, there is a higher political awareness in the society com-
pared to the case where negative campaigning is not allowed. Each voter is
informed about each candidate’s position with the probability m̄H . The rea-
son is that even though each candidate wants to inform only own type voters
about her type the other candidate always wants to do the opposite and uses
negative campaigning to achieve that. In the equilibrium, this make targeting
ineffective in polarizing information environment and leads to every type of
voter being informed about both candidates’ types with the probability m̄H .

We can also calculate the turnout rates in the models 1 and 2,

T =
[ u

nām̄H

]1/2

(
1− λ̄
λ̄

)1/4×

f(
λ̄1/2

λ̄1/2 + (1− λ̄)1/2
)1/22µ(N)(1− µ(N))

[
m̄H + m̄H(1− m̄H)

]
T ni = u2µ(N)(1− µ(N))

[
m̄H + m̄H(1− m̄H)

]
To do the comparative statics on the turnout rates, first I define what it

means to say that the elite polarization is higher (lower) in the model.
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Definition 4 We say that the elite polarization is higher for µ(N) than µ′(N)
if | µ(N)− 1/2 |<| µ′(N)− 1/2 |

This definition of the elite polarization is motivated by the following: Let
np(µ(N)) = µ(N)2 + (1 − µ(N))2 and p(µ(N)) = 2µ(N)(1 − µ(N)) where
np(µ(N)) is the probability that the candidates have the same policy position
and p(µ(N)) is the probability that the candidates the different policy posi-
tion. np(µ(N)) is convex minimized at µ(N) = 1/2 and p(µ(N)) is concave
maximized at µ(N) = 1/2. Hence, as we move µ(N) further away from 1/2,
p(µ(N)) decreases and np(µ(N)) increases.

Proposition 7 T ni is strictly increasing in m̄H ; T is stirctly increasing in
m̄H if m̄H < 2/3 and is nonincreasing otherwise; T ni, T are increasing in the
elite polarization.

Here I discuss the intuition behind proposition 7. Note that m̄H measures
the informativness of campaigning technologies. The intuition for the first two
parts of the statement is the same as for proposition 3. Here we can see the
two channels discussed in the context of proposition 3 more vividly. The term
[m̄H + m̄H(1− m̄H)] in the expressions for turnout rates increases in m̄H is
due to the channel 1. The term 1

m̄
1/2
H

is present only in the expression for the

turnout rate of model 1 and is due to the channel 2.
Elite polarization drives up turnout in both models. This is consistent

with Hetherington (2008) who argues that elite polarization has stimulated
voter participation in US presidential elections.15 Dodson (2010) argues that
rebound of voter turnout in US presidential elections since 1988 has been
mainly driven by increased party polarization. The mechanism that is thought
to be at work is that as polarization increases so does stakes for the voters
and hence participation increases. Here, I formalize this intuition. Increasing
polarization increases the probability with which voters are getting the signals
about opposite types of the candidates and decreases the probability with
which voters are getting the signals about the same types of candidates. Since
the former type of the voters vote with positive probability (because if they do
not then there is a chance that the opposite type candidate wins with higher
probability and the voters forego some payoff i.e. stake effect) while the latter
types do not vote (because there are no stakes), expected turnout increases.

15 Also see, Epstein and Graham (2007), Brooks and Geer (2008), Abramowiz (2008).
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