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Abstract

We consider an election in which each voter can collect information of different precision.
Voters have asymmetric information and preferences that vary both in terms of ideology
and intensity. In contrast to all other models of voting with endogenous information, in
equilibrium voters collect information of different qualities. We show that information and
abstention are not necessarily negatively correlated: some voters are more likely to abstain
the more informed they are. We also discuss the manner in which incentives to acquire

information are non-monotonic in terms of both ideology and the level of intensity.
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1 Introduction

Very few papers study endogenous information in committees. None of them study absten-
tion or roll-off. Considering that roll-off is usually explained as an informational phenomenon
(see [11]), a nexus between information acquisition and abstention seems appropriate to fully
understand the decision to vote or not. In this paper we study that nexus and answer the
question, who abstains in equilibrium?

We start with a traditional common values model of costless voting where voters’ pref-
erences are diverse and private. Our set-up is based on [1]: there is an election between two
candidates and voters’ preferences depend on two different states of nature. In one state one
candidate is preferred to the other candidate by all voters but in the other state the latter
candidate is preferred to the former by all voters. Hence voters want to elect the "correct"
candidate in each state of nature (in this case they suffer no utility losses) but differ on
the utility losses they suffer for mistaken decisions. Voters do not know the true state of
nature. Our main innovation is to allow voters to select the quality of a binary signal that
is correlated with the true state of nature. We assume that more informative signals entail
a higher cost.

We also introduce a richer set of preferences. Traditionally, preferences in committees
are modeled with a single parameter that captures the ideological bias. This parameter is
sufficient to understand the incentives to vote with exogenous information. But, since the
incentives to acquire information depend on the absolute level of utility losses, restricting
preferences to abstract from variation in intensity is not without loss of generality. In fact,
as we show in this paper, it matters for the study of the link between costly information
acquisition and abstention. In contrast to all other papers on voting with endogenous infor-
mation, voters collect information of different quality in our model, and we show that it is
not necessarily true that better informed voters abstain less often.

The existence of an equilibrium with voters endogenously collecting information of dif-

ferent qualities does not follow from a straightforward application of fixed-point arguments.



We resolve this difficulty by transforming the problem of finding a fixed point in the space
of strategies to that of finding a fixed point in the space of "pivotal" probabilities. We then
characterize the equilibrium and proceed to study the voter’s behavior and, in particular,
the connection between information and abstention.

First, rational ignorance (making decisions without acquiring information) is driven by
two different forces in our model. On one hand, there are voters with extreme ideology that
remain uninformed and vote accordingly that ideology. We call this group of voters "strong
supporters". On the other hand, there are some centrists voters with low intensity that
decide not to collect information and abstain. We call this group of voters "abstainers".
Second, in equilibrium, abstention takes two different forms. On one hand, the previously
mentioned rationally ignorant voters with low intensity abstain. On the other hand, some
voters collect information and vote if the information reinforces their bias, but abstain if the
information goes against their bias. We call these voters "weak supporters". In our model
the swing voter’s curse happens for two reasons. In one case a centrist voter decides to
remain uninformed (see [11]), and in the other case, one of the signals contradicts the mild
ideological bias of a non centrist voter (see [7]).

Our model allows us to study in detail the correlation between information and absten-
tion. In particular we can answer the question; do marginally better informed voters abstain
with lower probability than marginally less informed voters? While the question of whether
informed voters show up more often than uninformed voters may be answered positively at
the aggregate level, the effect of being marginally more informed depends on the voter’s ide-
ology. We show that, conditional on the state, weak supporters of the correct candidate are
more likely to vote the more informed they are but weak supporters of the other candidate
are more likely to abstain the more informed they are. The intuition behind these results
is related to the combination of ideology and information. Even though more information
always implies that the realization of the signal favoring the correct candidate is more likely

than a realization against it, the impact of this signal on voting behavior depends on the



particular voter’s ideology. While among weak supporters of the correct candidate this signal
is more likely to confirm their ideological bias, among weak supporters of the other candidate
this signal is more likely to contradict their ideological bias. To our knowledge, this is the
first paper to study how ideology and intensity of preferences interact to affect the relation

between (endogenous) information and abstention.

The rest of the paper is organized as follows. After reviewing the literature in the next
section we present our model in Section 3. Section 4 presents the existence result and a partial
but detailed characterization. In Section 5 we discuss the importance of our assumptions
about preferences and we use the model to contribute to some empirical debates relating
fundamental voters’ characteristics and voting behavior. In particular we apply our model
to shed light on the relation between education and turnout and how partisan support affects

information acquisition and abstention. All proofs are relegated to an Appendix.

2 Literature Review

Our paper is related to voting models with endogenous information' and non-costly voting

models of abstention. We discuss each branch of the literature below.

[11] is the first paper providing an explanation for selective abstention or roll-off based
on the level of information that a voter receives exogenously. They argue that abstention
is a type of delegation that occurs when a voter is poorly informed and suffers the swing
voter’s curse.? [12] extend their results by introducing heterogeneity both in preferences and
in quality of information. They provide examples where “individuals with better information

are more likely to participate than individuals with worse information...” ([12], page 382):

1[17) surveys models with information acquisition in committees.

2 Abstention has also been studied as a decision theoretic problem as in [19] and [21]. [7] assume that
voters abstain because they do not gain much by switching the winner (indifference) or they do not win
much by selecting any winner (alienation). [33] allows voters to signal by abstaining, in order to affect the
outcome of a second election. [2] provide evidence that the strategic behavior that leads to the swing voter’s
curse can be replicated in the lab.



“because uninformed independents abstain and informed independents vote, the model pro-
vides an informational explanation for why better educated individuals are more likely to
vote” ([10], page 104). Both [11] and [12] place the emphasis on differential information.?
We show that when information is endogenous, the link between information and abstention
is more intricate and requires further consideration of the role of the voter’s ideological bias.

The existing literature on committee decision making with endogenous information stud-
ies cases where voters collect the same level of information in equilibrium.* [24], [31], [13],
[26], [16], [4] and [18] assume that voters are homogenous (at least those willing to collect
information) and/or that each voter can receive an independent draw from a common dis-
tribution. [25] allows for heterogeneity and the option of acquiring information of different
quality, but restricts the environment so that, in equilibrium, every informed voter has the

same incentives to collect information. None of these papers study abstention.

There is some evidence that information and turnout are related. [34] use survey and
aggregate data on Presidential and House races on the same ballot to show that information
and turnout are positively correlated. [6] use data from the National Research Council
regarding the quality of different research programs and find that roll-off can be explained by
lack of information. [21] and [23] provide evidence that information and turnout are positively
correlated correcting for endogeneity of information. Assuming a very particular structure
of preferences, [27] finds that more informed voters are more likely to vote. On the other
hand [15] finds that more television exposure reduces turnout. He argues that the correlation
between information and turnout may still be positive since voters also stopped consulting
newspapers and magazines inducing a lower consumption of overall information. In this
paper we provide a theoretical argument for the negative correlation between information

and abstention.

3[28] also extends [11] by allowing for exogenous differential quality of information but restricting pref-
erence diversity significantly.

4The only exception is an example in [24] with a very particular type of heterogeneity in a two-member
committee.



We argue that information may or may not be positively correlated with turnout at the
individual level. The previous empirical studies could not have found this correlation because
they compared aggregate measures without conditioning for ideology at the individual level
(which matters, as we demonstrate), or because they define information in a coarse way. [34],
[21], and [23] compare informed voters with uninformed voters; and [6] use three different
levels of information quality to classify between informed and uninformed. [27] does not
control for endogenous information and uses a pure common value set up in a structural
model assuming away differences in ideology. All of these strategies lead to testing the
composition of the electorate as a whole without considering the individual voter’s behavior.
To our knowledge, the closest test regarding the effect of marginal changes in information
was conducted by [30]. They found that “[in the distance utility model]...the probability of
voting for Reagan increases with information level. The opposite is true for Carter.” ([30],

page 526). As it will become clear, their finding is consistent with our model.

3 The model

There is a set N of potential voters with cardinality n who must decide between two options,
A and Q. There are two equally likely states of nature w € {a,¢}. The winner is selected
according to the plurality rule, and if there is a tie the winner is selected by tossing a fair
coin. The set of possible actions for a voter is {Q, 0, A} where @ (A) is a vote for candidate
Q@ (A) and () stands for abstention.

There are two classes of voters: partisan and non-partisan. With probability o € (0,1)
a voter 7 is partisan. Partisan voters are described in terms of their behavior: with probability

& € (0,1), where Z & = 1, a partisan voter of type x € {Q, (), A} casts a ballot z. Note

z€{Q,0,A}
that partisans not only support each candidate with some probability but also they abstain

with some probability. Non partisan voters have state contingent preferences described by

0 = {6,,0,} € [0,1]* if A is elected in state ¢, then the voter type § = {6,,6,} suffers



a utility loss of 6, while if @) is elected in state a she suffers a utility loss of 6,. There is
no utility loss for selecting A in state a or () in state q. Voters’ preferences are private
information. If voter ¢ is non-partisan her preferences are conditionally independently drawn
from a distribution with a cumulative distribution function F on [0, 1]* with no mass points.
We assume further that no hyperplane of F' has positive measure (hyperdiffuse distribution)
so if we let g (6,) be any function we have that /dF (04,9(0,)) = 0> We assume that F,
a and {&g, &y, {a} are common knowledge. We refer to non partisan voter i’s preferences as
her type, and to a "non-partisan voter type 0" simply as a "type 0".

After types are privately revealed, a voter can select the precision p € [%, 1} of the
information she will receive. Where p is the parameter of a Bernoulli random variable S
taking values on the set {s,, s,}. We assume that signals have the same precision in both
states: p = Pr (s, | p,w) for w € {a, q}. Precision is costly and the precision cost is given by

C: [%, 1} — R, where we assume that:

Assumption 1 The cost function C' is twice continuously differentiable everywhere in [%, 1}

and satisfies 1) C' (p) > 0 and C” (p) > 0 for allp >3, 2) C"(3) > C (3) =C'(3) =0, 3)

limC’ (p) — oo.
p—1

The set of voters (N), the (common) distribution that characterizes these voters’ pref-
erences (a,&g,&p,&a, F'), and the cost of information function (C), constitute a commit-
tee. Since non-partisan voters decide on the precision of their signal and on how they

vote after receiving the signal, voter i’s pure strategy consist of an investment function

Pi:[0,1> — [1,1] and a voting function V7 : [0, 1] x {s,, 5.} — {Q, 0, A}, such that P’ (0)
is the investment level of non partisan voter ¢ with type 6, and V* (0) = (V* (0, s,), V' (6, s4))
is the ballot cast by i upon receiving the signal 5. When we refer to a generic voting func-

tion, investment function or strategy, we omit the superscripts. We say that voter ¢ of type 6

uses an informative voting function if and only if V* (0, s,) # V* (0, s,). Else, the voter is said

"We can ignore voters who are indifferent between strategies, as in [5].
6V () describes the voter’s behavior and (vg,vs) € {Q,0, A}? denotes arbitrary voting functions: vote
v, after receiving s, and vote v, after receiving s,. We use v to refer to a particular vote.

5



to use an uninformative voting function. We will identify strategies by their voting function,
implicitly assuming that the precision is optimally selected. Since precision is costly if voter
i decides to use an uninformative strategy she selects P’ () = 1.

The timing of the game is as follows: 1) Nature draws the profile of types as well as
the state, 2) each voter i observes her own preferences, 3) non partisan voter i privately
decides whether or not to acquire information by selecting p’ € [%, 1] , 4) each voter draws a
private signal from the selected distribution parameterized by p’, 5) voters cast their ballots
simultaneously and, 6) the winner is elected according to the plurality rule with ties broken
by a fair coin toss.

When voter ¢ decides how to vote she considers her effect on the outcome of the election
so she must figure out the probability distribution of the different vote counts among the
remaining voters. In order to calculate this probability distribution voter ¢ needs to consider
the probability that a random voter casts a vote in favor of one or the other candidate.
Focusing on symmetric equilibria we have that the probability that an arbitrary voter j # @

votes v, in state w, when all players but ¢ are using the strategy (P (0),V (0)) is

Pr(v|w)=af+ (1 —a) Z Ly (9,5)=0 Pr (s | P(0),w)dF (0) (1)

pef0,1]? 51505l

where I,—, = 1 iff = y and 0 otherwise. The first part of the right hand side is the
probability that a voter is partisan, multiplied by the probability that a partisan voter casts
a ballot v. The second part is merely the probability that a voter is non partisan multiplied
by the probability that a non partisan voter casts the ballot v.

Let = (w) be equal to A when the state is ¢ and equal to ) when the state is a; we
denote the probability that the outcome is = (w) in state w when voter i casts the vote v

as Pr(—(w) | w,v). With this in mind we have the expected utility of voter i that casts a



ballot v, after receiving the signal s, with precision p is given by

U'(p,v, | 0,5:) = — Z 0, X Pr((—w) | w,v) X Pr(w | sz, p) (2)

we{q,a}
where Pr (w | s., p) is the posterior beliefs about that state w after the signal s, with precision
p. Note that (2) is related to the incentives to vote after voter ¢ has received the signal but
the decision to collect information depends also on the frequency with which these signals
are generated by the choice of p. Let U" (p, (vg,v,)) | 8) be the the gross expected utility of

player i of type 6 and investment choice p, for a voting strategy (v,, v,):
U (p, (vg,02)) | 0) = Y U'(p,vs | 0,5,) Pr(sy) (3)
ze{q,a}
We study Bayesian equilibria in symmetric profiles of pure strategies.
Definition 1 A symmetric Bayesian equilibrium for the voting game is a strategy (P* (6),V* (6))

such that: 1) all voters have the same voting and investment functions: V7 (0) = V* (0) and

P7(0) = P*(0) for every 0, 2) no type 0 has a profitable deviation from (P* (0),V*(0)) so’
U (P*(0),V(0) | 0) = C (P (0)) = U (p, (vg,va) | 0) — C (p) (4)

Although we omit other players’ strategies in definitions Pr (= (w) | w,v), U’ (p,v, | 0, s.)
and U’ (p, (vg,v4)) | 0), the reader should understand that player i’s payoffs depend on the

strategies used by other players.

Tt is well known in statistical decision theory (see [8], page 139) that for a fixed information level
the decision problem is separable in the signals. Hence, any strategy that verifies (4) also verifies that
Ut (P*(0),V*(0,s) | 0,s) > U"(P*(0),v" | 0,s) for each s € {s,, 54}

7



4 Solving the Model

Because the best responses are complex objects, to solve the model we must take an indirect
approach. We first study voter i’s incentives to vote in favor of one or the other candidate in
section 4.1. This allows us to identify which strategies might be optimal. In the process we
discuss the incentives to abstain and how the swing voter’s curse emerges in our model. Once
we have identified which strategies can be optimal in equilibrium we proceed to determine
which strategy each type selects. For that we start by determining the maximum expected
utility that can be generated by a particular voting strategy. For those that involve no
information acquisition the problem is easy but for the informative voting strategies we have
to study how voters select the precision of the signal. That is the focus of section 4.2.
When studying the information acquisition function we show that the incentives to collect
information depend on the level of the pivotal probabilities while the incentives to vote
(after receiving the signal) depend only on the ratio of pivotal probabilities. We also discuss
how the possibility of abstaining changes the value of information and, hence, makes the
information acquisition not continuous. This discontinuity is the source of the problem to
prove existence which we solve in subsection 4.3. In that section we also present a partial,
but detailed, characterization of equilibrium. Essentially this characterization amounts to
determine which types use which strategy. The characterization is partial because it is
presented in terms of the probability of the relevant pivotal events which are endogenously
determined. Despite this drawback it is detailed enough to allow us to derive interesting

conclusions that we present in the end of that subsection and in Section 5.

4.1 Voting Incentives

In order for voter i to be willing to vote v after a signal s she needs to compare the expected
utility for this vote, U’ (P*(0),v | 0,s), with the induced expected utility for voting any

other way o', U (P*(6),v' | 6, s). Because non-partisan voters are rational they condition



their voting choices on the event in which they are pivotal. When abstention is possible
there are many events that lead to the voter being pivotal in some sense. For example, when
the voter is considering a vote in favor of A she must focus on the events in which @ is
winning by one vote (because voting A creates a tie) or there is a tie (because voting for
A makes A the winner). Note that by creating a tie she only changes the winner from @
to A 50% of the time and when breaking a tie she only increases A’s chances with respect
to the original tie by 50%. Since these events have different occurrence depending on the
actual state of nature we denote the probability that the voter actually makes A the winner
by voting for A as Pr (piva | w). When comparing whether to vote for A or abstaining this
is the relevant pivotal event that the voter focus on. Similarly, when comparing a vote for
() with abstention the relevant event is A winning by one vote or a tie, and we denote the
probability of this event by Pr (pivg | w).

Note that we have focused on comparing a positive vote with the option of abstaining.
When comparing two positive votes, a vote for A with a vote for @), there are more situations
that are relevant for this voter and it is easy to understand which are these events by
performing a double comparison. For a voter to be willing to vote for A instead of () it must
be that () leads to a lower expected utility than () and, at the same time, () leads to a lower
expected utility than supporting A. Hence, we have that the probability of the relevant
pivotal events in comparing a vote for A with a vote for () is the sum of the probabilities
of the event in which a vote for A makes A the winner and the event in which a vote for ()
makes () the winner which we denote Pr (pivg U pivy | w).

Now that we have described the relevant pivotal events we focus on identifying when a
voter votes for A, () or abstains. The presence of partisan voters guarantees that all pivotal
events occur with at least some probability. Using the definition of expected utility after a

particular signal (2) a necessary condition for a non-partisan voter type 6 to vote for A after



receiving the signal s is

% <min{Lg_a,Lpa} (5)

IQ

%

Pr (pr Upiva \a) and L@ L= __ Pr(pivala)
e — —

where L
Q—A = Pr(prUpr\q) Pr(pivalq)

are the relative probabilities of each of the
relevant pivotal events when comparing the different voting options. A strict inequality gives
sufficient conditions. Let’s try to understand (5) focusing on the case where Lg_,4 < Lg_4

so (5) is equivalent to
6, x Pr (pivg U piva,q | s,p) < 0, X Pr(pivg U piva,a | s,p) (6)

The left hand side is divided in two parts: 6, is the loss incurred for wrongly electing A in
state ¢, and Pr (pivg U piva, q | s,p) is the probability of electing A in state ¢ when the voter
votes for A instead of ). Then, the left hand side is the cost of switching a vote from @) to A.
The right hand side, on the other hand, is the expected benefits for switching a vote from ¢

to A. Hence (5) with Lg_. 4 simply states that the expected benefits generated by switching

9g Pr(gls,p)

a vote from () to A offset the expected costs of that switch. Analogously, 7% O Prialsp) = < Lp_.a

implies that the savings generated by switching from abstention to supporting A offsets the
expected costs of that switch. Putting all together (5) simply states that switching a vote
from Q to A and from ) to A generates more expected benefits than costs and, hence, a vote
for A is preferred than a vote for () or abstaining.

Analogously a necessary condition for a voter to cast a ballot in favor of () is

Qq PI‘ (q | Svp>

Ze T\A15P) Lo Lo

3. Pr(a [5.p) > max {Lqg-a, Lo-o} (7)
where Lg 9 = %. Condition (7) simply states that a switch from @) to A (when using

Lg_.4) or from @ to () (when using Lg_,9) is not desirable.

Note that if Ly_.4 > Lg_a > Lg_p we have that, for every type either (5) or (7) holds

10



and abstention cannot be part of the equilibrium behavior of any type. Since Ly_4 > Lg_.a

is equivalent to Lg_,a > Lg_p it follows that a necessary condition for abstention is that

Lp .4 < LQ_,@ (8)

What does this condition means? Take for example a type such that Ly .4 < Z—q < Lg_.p so

we have that

Pr (piva | a) Pr (piva | q)

6, x 5 — 0, x 5 <0 9)
. x Pr (pi;fcz la) 6, x LF (pi;JQ @)

On one hand, 6, x w is the expected benefit for electing A in state a by voting for A
uninformatively while 6, x W is the expected utility loss from wrongly electing A in
state ¢ by voting for A uninformatively. Therefore the left hand side of the first line in (9) is
the expected net benefit of voting for A without any information. Analogously, the left hand
side of second line in (9) is the expected net benefit of uninformatively voting for ). These
two conditions imply that a voter with preferences z—z that decides not to collect information
maximizes her expected utility by not voting for () nor A. This rationally ignorant decision
to abstain is the traditional swing voter’s curse in [11].%

It is immediate to see that if p = % the set of types 6 that changes her vote depending
on the signal received has no mass: if a voter is willing to switch votes when the signals
are uninformative she must be indifferent between the two candidates and by assumption
indifference has measure 0. Therefore, only uninformative strategies, such that the voter only
supports one candidate or abstains, and informative strategies with information collection

and voting behavior that depends on the signal need to be studied.

Recalling that a voting function is a pair (v,,v,) € {Q, 4, P}?, there are 9 possible voting

8The condition Ly, 4 < Lg_p will end up being sufficient once we can show that there is always some
type (9(’1, 0(’1) with sufficiently small 0; and 6; such that no information acquisition is optimal.

11



functions. Since those strategies that involve information being used in the wrong way are

not optimal for any positive mass of players we have the following:
Lemma 1 The voting strategies AQ, AD or 0Q are not optimal for almost all types.

We are left with only six strategies that may occur in equilibrium with positive proba-
bility; three of these strategies involve no information acquisition and the remaining three
strategies involve information acquisition. In principle voters can be separated into six dif-
ferent groups: A and @ strong supporters (SS* and SSY respectively), that vote in
favor of their preferred candidate uninformatively; A and () weak supporters (WS A and
WSQ), that support the candidate they ideologically lean to if the signal goes in favor of
that candidate and abstain otherwise; abstainers (\A) who abstain uninformatively; and
independents (Z) that collect information and follow the signal received. The question is
which set of voters will emerge in equilibrium and which will not be part of the equilibrium.

To finish this section we will show that if a voter behaves as an independent the level of
investment is bounded below and, if there is abstention in equilibrium, this bound is strictly

above % The next lemma states the result formally.

Lemma 2 A necessary condition for the independent behavior to be optimal with investment

level p, is
L
(L) > 2@ (10)
1— P L@_,A
Moreover, if there is endogenous abstention with positive probability, i.e. % > 1, inde-

pendents must invest a strictly positive amount.

Condition (10) follows by using (5) for s, and (7) for s, jointly. The second part is just
an application of (8) which is the swing voter’s curse. Let’s discuss the intuition by focusing
on a type with fairly balanced preferences, 6, ~ 0,, and low intensity; for example, 0, and
0, close to 0. Since the swing voter’s curse holds and the quality of information she collects

is not enough to move her posteriors sufficiently in any direction (her intensity is low), she

12



might prefer to abstain even after receiving information. If we also consider that by deciding
not to collect any information she saves on information acquisition costs, she clearly prefers
to abstain uninformatively.

Condition (10) implies that if in equilibrium the ratio of the probabilities of the relevant

events in the different states are such that ma>§2 1519()0) < o) Re=e
would be empty. In such an equilibrium, moderate voters would be abstaining and collecting
no information which contrasts with the fact that they are the ones that value information
the most. The problem is that they value information the most because they need their
posteriors to adjust the most but, given the quality of information they are willing to collect,
those posteriors do not move enough.

Before proceeding to the characterization of equilibrium we need to study the information

acquisition choice of each of the different groups of voters.

4.2 Information acquisition

Recall that there are three relevant investment functions: one for each group that collects
information (independents and A weak supporters and ) weak supporters ). Let P* :
0,1 — [2,1] be the information acquisition function of a voter type 6 € [0, 1]* planning
on using one of the informative strategies = € {QA,0A ,Q0}. Using (3) and Bayes’ rule for

each of the possible optimal strategies with investment and the information technology, we

derive the optimal investment function implicitly as:

¢ (Pt () = Y o, SRl (1)
we{g,a}

' (P(Z)A (0)) _ Z QWPI (pZ;A | w)
we{q,a}

' (PQQ) (6’)) _ Z prr (p“;Q ‘ w)
we{g,a}

Pr(pinUpi'uA |w)

Let’s focus on the first line of (11). The term 5

measures the expected impact

13



on the chances of A winning when a voter changes her vote from () to A. Because the signal

is binary, the effect of information enters linearly on the expected utility (3). It follows that

9 Pr (pin Upiva |a)

" 5 measures the gain from that marginal increment in A’s chances of winning

Pr(pinUpivA |q)

5 measures the gain from the marginal reduction of A’s

in the right state and 6,
chances of winning in the wrong state. Then, the right hand side of each line in (11) is the
marginal benefit of increasing investment in quality of information conditional on a particular
informative voting strategy. The first order condition for the choice of quality of information
is just that the marginal benefit equates the marginal cost of information acquisition.

The first order condition (11) highlights the importance of our assumption regarding the
two dimensional preferences: the amount of information acquisition depends on the actual
levels of the utility losses. In contrast, the voting conditions (5) and (7) point out that it is
the relative ratio of utility losses what matters for all voting decisions.’

Because we assume that the marginal cost of precision is infinitely large for a perfectly
informative signal there is some upper bound strictly smaller than 1 on the maximum level
of precision for all informative voting strategies. In particular, no informed voter will ever
be perfectly informed. Comparing the first line with the second and third lines in (11)
we can see that the information acquisition function is discontinuous. This discontinuity
appears, for example, when a voter is indifferent between using an informative strategy that
always calls to follow both signals and an informative strategy that involves abstention after
one signal. This is directly related to the fact that the relevant pivotal events are different
depending on which strategy is being used. In particular a strategy that calls to follow
the signal always, making the voter switch from A to () or viceversa, takes into account

that there are more pivotal events that matter in comparison with a strategy that calls for

abstention after some signal. Abstaining after some signal reduces the value of information.

90ur two dimensional preferences assumption is similar to assuming a particular private cost function as

types. For example, let types be described now by 7, = goﬁ and 7y =1 — 17,4, and let ¢ = ﬁ. It follows
a q a q

that the first line of (11) turns into ¢ x C" (P94 (6)) = Z Tww. Types are now described
we{q,a}

by an ideological parameter, 7, € [0,1], and a cost parameter ¢ > 1. We thank the co-editor for pointing out
this relation.
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Since the change in the value of information is discrete, voters with very similar preferences
that decide to use different voting functions will collect very different qualities of information.
For example, those that are planning on abstaining after some signal collect less information

than independents despite having almost equal preferences.

4.3 Existence and Characterization

The information acquisition function is a function of the voter’s type to the interval [%, 1} SO
finding an equilibrium among all possible information acquisition functions requires the use of
fixed point arguments in functional spaces. Usually a notion of compactness or monotonicity
is needed to show the existence of a fixed point in those spaces. Unfortunately, in our case,
neither compactness nor monotonicity are granted unless we severely restrict the information
technology'’. The key to the existence result is that we can separate the types that use
each one of the strategies with cutoff functions that are smooth functions of the pivotal
probabilities. At the same time, the information acquisition functions for almost every
type change smoothly as functions of the probabilities of the relevant pivotal events. Since
strategies are fully characterized by those pivotal probabilities finding a fixed point in the
space of pivotal probabilities turns out to be equivalent to finding a fixed point in the space
of strategies. This allows us to find an equilibrium by first describing it and then using its
properties to actually show that there exists at least one.

The description of equilibrium reduces to finding which types use which strategy. The
next Proposition summarizes the first result (characterization) that we discuss immediately

after. Figure 1 is particularly useful to understand the next proposition
Proposition 1 Fvery equilibrium is characterized by

1. 6 different groups of voter types: strong supporters of each candidate (SSA and

10The quality of information is a discontinuous mapping of the preference parameters, even among voters
who decide to collect information. The best response function is only a C° function almost everywhere. This
precludes the application of fixed point arguments for infinite dimensional spaces (see [32], in particular, the
equicontinutity requirement in Schauder’s Fixed Point Theorem).
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SS@), weak supporters of each candidate (WS* and WS), abstainers (A), and
independents. (Z); all groups of voter types have non empty interiors except for

independents that might be empty.

2. The voting strategy V* (0) that verifies: V* (0) = AA for every § € SS* and V* () =
QQ for every 0 € SS9; V*(0) = DA for every § € WS and V* (0) = QO for every
0 € WS®; V*(0) = 00 for every 0 € A; and V* (0) = QA for every 0 € .

3. The information acquisition function P*(0) as defined in (11).

Although we cannot prove uniqueness of equilibrium, our partial characterization de-
scribes all symmetric Bayesian equilibria. The proof is organized in a sequence of steps.
First, in order to determine the strategies played by each type we perform pairwise com-
parisons of strategies. We construct cutoffs functions that determine those types that are
indifferent between two strategies. The description of the types that use each strategy is
performed by partitioning the space of types using these cutoff functions. For example,
when comparing the strategies A and () we define the function g@= . [0, 1] — [0,1]
such that the type (Ha, g@H=(00) («9(1)) is indifferent between using the strategy 0 A, collecting
information optimally, and the strategy ()). Part of the proof is showing that this can be
done in a sensible way and that it actually describes optimal behavior.

The proof continues by showing that there is abstention in equilibrium and it follows by
contradiction. Essentially, by assuming that condition (8) does not hold we have that there
is no endogenous abstention, i.e. WS4, A, and WS? are empty. It follows that the set
7 is not empty so the average voter is in fact informed. Since some voters are informed,
conditional on the state ¢ (a), the event in which @ is winning by one vote or tying is more
(less) likely than the event in which A is winning by one vote or tying; the swing voter’s
curse holds and condition (8) must hold in equilibrium. We then show that, in fact condition
(8) is sufficient for endogenous abstention. That is done by showing that if condition (8)

holds, then WS, A, and WS% are not empty.
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Let’s discuss some salient characteristics of the equilibrium. Strong supporters are suffi-
ciently biased to overpower the effect of the maximum amount of information that they are
willing to collect so they decide to remain uninformed. Independents and abstainers try to
treat candidates similarly. The intensity of their preferences determines whether collecting
information can help overcome any minor ideological bias they might have. Abstainers are
rationally ignorant and do not vote for any candidate, and independents collect information
to follow it.

The interesting groups are the A weak supporters and ) weak supporters . They are
characterized by weakly biased preferences so they do not want to treat both candidates
similarly if they are uninformed. This implies that behaving like abstainers is not optimal.
Why are these types not behaving as independents? The maximum level of information
they are willing to collect is not enough to overpower their ideological bias when the signal
contradicts it, or acquiring information that overpowers their political bias is too costly
and it is better to collect less information and do not use it that much. In essence these
voters suffer the swing voter’s curse because of the combination of ideology and information
when the signal goes against their bias. So, in their case, abstention is actually driven by
information.

Equilibria takes basically three forms that can be inferred from the description of each
group of voters. A first type of equilibrium is presented in Figure 1. There we have a
situation in which strong supporters locate on the "outside" and are surrounded only by
weak supporters. Weak supporters are surrounded on the outside by strong supporters, but,
on the inside, weak supporters with high intensity are surrounded by independents, and weak
supporters with low intensity are surrounded by abstainers. Abstainers and independents
have more balanced preferences, and they are aligned along the 45 degree line according to
the intensity of preferences. Since it might be possible that behaving like independents is
not optimal for some parameters, another form of equilibrium emerges when only abstainers

are present in the 45 degree diagonal line. Figure 2 describes the third class of equilibria in
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which strong supporters share a boundary with independents. The main difference here is
that weak supporters are moderately biased while some independents are characterized by a
fairly strong bias but collect enough information to overpower it.

Figures 1 and 2 rely on certain symmetry assumptions: 6, and ¢, are independent and
symmetrically distributed around %, and {4 =& < % If we do not impose those symmetry
conditions, we could have one side (say those biased towards A) where strong supporters
are only surrounded by weak supporters, while the other side (biased towards Q) has strong
supporters who are surrounded by both weak supporters and independents. When the elec-
torate is asymmetric, i.e. one state is more likely than the other one or the preferences are
skewed in favor of one particular candidate, the nice order presented in Figure 1 or 2 might
be lost. The question is then, what can we say in general about the ideological order of
voters and the voting strategies?

Recalling g@=®) : [0, 1] — [0, 1], the cutoff function such that all types (., g®V= (4,))
are indifferent between the strategies ) 4 and ()f), we define (@)= . [0, 1] — [0, 1] as the cut-
off function for the strategies Q) and (). In the Appendix we show that if 6, < g@®Y=0) (g,)
the type (6,,0,) prefers the strategy () to the strategy 0 A and if 6, < g©@?D=09 (g,) the type
(0., 06,) prefers the strategy 00 to the strategy Q0. With these function in mind, and consider-
ing that independents collect a strictly positive amount of information (see Lemma 2), for low
values of 6, and 6, we have that abstainers exist because g@O=0) (9 ) < 6, < g@0=00) (g,
for some 6. For sufficiently low intensity, the separation of types close to the origin is given
by the cutoff function between () strong supporters and () weak supporters, the cutoff func-
tion between () weak supporters and abstainers, and the respective cutoff functions for A

supporters. Then

Proposition 2 In any equilibrium there is some ¥ > 0 such that for every type that verifies
b, + 0, <V the group of voters are ordered clockwise in the following way: S84, WS4, A,
WS and SS€.

The fact that voters are ordered in this way implies that the quality of information is
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Figure 1: Strong supporters are in red, weak supporters in yellow, independents in light blue and abstainers
in dark blue. The losses 6§, and 6, are beta random variables with parameters (2,2) and the committee
consists of 4 (n = 4) members that are partisan with 10% probability ( = 0.1) and are evenly split between

the voting options (£, = & = &5 = ). The cost function is C (p) = 4 (p — 1)°.

not monotonic in ideology for low intensity. First of all, let’s concentrate on types with the
same level of intensity; say 0, + 0, = [ and assume that [ is sufficiently low so types are
ordered like in Proposition 2. Consider the case in Figure 1 starting from ¢, = 0 and 6, =
and increasing 0, down the “isointensity” line 0, + 6, = 5. Information is nil when the voter
is a () strong supporter, grows when the voter is a () weak supporter, and is nil again when
the voter becomes abstainer; then information is positive when the voter becomes a A weak
supporter to be nil again when the voter is a A strong supporter. Note that centrist voters
are those that value the information the most but, when their intensity is low, their posteriors
do not change much after any signal and saving on information acquisition is optimal, so
they decide to remain uninformed and abstain. On the other hand if g is sufficiently large

we could move from () weak supporters to independents and then to A weak supporters.
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Figure 2: Strong supporters are in red, weak supporters in yellow, independents in light blue and abstainers
in dark blue. The losses 6, and 6, are beta random variables with parameters (1,2) and the committee

consists of 3 (n = 3) members that are partisan with 10% probability (v = 0.1) and are evenly split between

the voting options (&, = & = & = 1). The cost function is C (p) = 2 (p — %)4. The size of abstainers is

significantly small.

We can argue that more centrist voters will collect more information. In this case, centrist
voters scape the swing voter’s curse by collecting high quality information that shifts their
posteriors enough.

We are ready now to prove existence. The arguments are in line with the discussion at
the beginning of the section: a best response in our voting game is fully captured by the
pivotal probabilities, so finding a fixed point in the space of pivotal probabilities is finding

an equilibrium in the voting game.

Proposition 3 There exists a symmetric Bayesian equilibrium.
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5 Applications

5.1 Some comparative statics

Information and abstention in the limit The "parameters" of the cutoff functions g
are endogenous variables so we have only provided a partial characterization of equilibrium.
Comparative statics analysis turns out to be significantly difficult since we require a complete
and full characterization of equilibrium. In this section we take a short cut and discuss
properties of the equilibrium when the number of voters is large. In particular we focus
on the following questions, what is the ideology of the voters that collect information, and
what is the ideology of the voters that abstain? Unlike [11] and [12], in our model no non-
partisan voter abstains when the electorate becomes large. The intuition hinges on the fact
that investment in information is small in the limit so the effect of the swing voter’s curse
disappears. The smaller the quantity of information collected by the average player, the
more a player relies on her own private ideological bias so the less willing she is to abstain.

As a consequence weak supporters and abstainers disappear when n is large.

Proposition 4 When the electorate is sufficiently large, P (0) — % for all 6 € [0,1] and the

probability of a non partisan voter abstaining goes to 0.

Contrasts this, for example, with [27] where, even though there is a large number of voters,
some positive mass of voters use the information and some positive mass of voters abstain.
His result relies on the fact that voters exogenously receive information and those that are
better informed want to vote while those that are less informed prefer to abstain. Our paper
points out that, those results (positive abstention and positive amount of information used
in equilibrium by the average voter) are directly related to the assumption about exogenous

information in costless models of voting.

Changes in partisan support FElections of House Representatives, Senators and Gover-

nors are usually a particular state affair. Each state might have a different distribution of

21



registered republicans and democrats (partisan voters). The level of abstention and the level
of information of the average voter also differs from state to state. How does the distribution
of partisan support affect the voters’ willingness to collect information and abstain? In par-
ticular, we now focus on identifying how the set of voters using different strategies changes
when the number of voters is large. This exercise links the presence of partisan voters with

the response of non- partisan voters in electorates that are sufficiently large.

Lemma 3 When the electorate is sufficiently large the set of X strong supporters verifies

/ f(@)d&z%Jra@ (12)

9eSSX

For a sufficiently large number of voters the proportion of votes in favor of one or the
other candidate is close to being evenly split. Moreover, (12) shows that strong supporters
compensate for the bias introduced by partisan voters. For example, when £, increases
(while &g is constant, which means less partisan abstention), the set of A strong supporters
decreases. In terms of Figures 1 and 2, increments in £ 4 induce a clockwise shift. This implies
that for a sufficiently large number of voters, the higher the partisan vote in favor of A, the
more ideologically biased toward that candidate are the voters who collect information.

Note that an increment on the proportion of non partisan voters («) has a differential
effect depending on the proportion of each candidate non partisan supporters. Assume the
case {4 > {p. Then increasing o, increases the probability of a vote for A by a partisan voter
more than what it increases the probability of a vote for () by a partisan voter. As we had
before, the set of ) strong supporters grows, while the set of A strong supporters shrinks;
and, again we have a clockwise shift in Figures 1 and 2 so voters that are leaning towards A
are the ones that are more likely to collect information. The opposite happens if £4 < .

To sum up, a change in the electorate that raises the proportion of partisan voters who
support candidate A with respect to the proportion of partisan voters that support candidate

@, implies that the non partisan voters who are closer ideologically to candidate A will be
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the voters that actually collect information in equilibrium. And this, in turns, implies
that voters that are closer to candidate A ideologically are also those who might decide to
abstain. Consequently, the ideology of independent voters and abstainers is directly related
to the relative proportions of partisan voters and who collects information depends on which
candidate has more partisan support. A testable implication of this paper is that the more
partisan support for one candidate, the more biased towards that candidate are those that
collect information and potentially abstain. To our knowledge we are the first ones to uncover

this relation.

5.2 The role of flexible preferences

In the model presented here, preferences are described by two parameters. It is traditional in
voting models to assume that utility losses are perfectly and inversely correlated (9; +6" =&
for all 4).1! This assumption is sufficient to describe the voting strategy after information has
been collected, as can be seen in expressions (5) and (7). On the other hand, the expressions
in (11) show that the absolute levels of these losses are relevant in terms of information
acquisition. We now illustrate why allowing for flexible preferences matters theoretically
when information is endogenous. Essentially, restricting preferences diminishes the model’s
capacity of properly capturing abstention as a social phenomenon.

Assume now that preferences are described by restricting 92 + 60’ =1 for all i and that
F is the prior distribution of types 0t € [0,1]; a slight modification of Propositions 1 and 3
allows us to use the same results obtained in the previous sections to study this restricted

model using now cutoff types instead of cutoff functions.'> Let p be defined as the lower

! Assumptions presenting heterogeneity as 0: — 0, = ¢' € [-1,1] or % = ¢' € [0,00] suffer the same
drawback presented here.

12Proposition (3) uses the hyperdifuse assumption to assure that no mass of types is concentrated on any
of the cutoffs functions. This allows for a simple integration over types to capture the probability of a giving
vote and makes each set of voters "smooth" with respect to changes in the "pivotal" probabilities. When we
reduce the dimension of the space of types, assuming that F' has no mass points is sufficient to assure that
cutoff types have no mass. The key to this extension is realizing that existence follows by a fixed point in
the space of pivotal probabilities and not in the space of best responses per se.
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investment possible by independents in Lemma 2: £ = , /%.

=
Under symmetric conditions'® we have that every informed independent actually collects
the same amount of information. This happens because under symmetry the equilibrium

probability of A winning (losing) by one vote in state a is the same as the equilibrium

probability of () winning (losing) by one vote in state ¢, and the equilibrium probability of

Pr(pin;piUAW) — Pr(pr;pivA‘q) =7 and (11)

a tie is the same in both states; it follows that
yields C’ (PQA (9)) = ~.14 If, for a given electorate size, we have that C" (Q) < v then p <
PR () and all voters that have fairly balanced preferences will decide to collect information
P4 () and follow the signal. In this case no abstainers emerge in equilibrium. We could
have concluded that abstention by uninformed voters is not an equilibrium phenomenon.!®
If, on the other hand for a given electorate C’ (2) > ~ we must have that all moderate voters
do not want to collect information and independents are not present in equilibrium. Because

only weak supporters are actually collecting information, we could have concluded that only

"intermediate levels" of ideology collect information as in [22].

5.3 The correlation between information and abstention

It is well documented that education affects turnout (see [29] and references there) but there
is more disagreement regarding the mechanism by which they are related. [14] finds that
education is correlated with political knowledge while [20] finds that education provides the
information processing ability to collect and understand political information. In turns,
this ability is the one that creates the relation between education and abstention (see also
[3] for a similar argument). Note that these arguments rely on the fact that education

is related to information, and information is then related to the desire to vote.!'® In this

13Essentially that F (6,) is symmetric around % and {4 = &g < %

1 Details can be provided upon request.

15 Moreover, if the equilibrium pivotal probabilities that emerge in Figure 2 are also equilibrium pivotal
probabilities of the game with restricted preferences no voter in the counterdiagonal abstains. In this case,
we would have concluded that abstention is not an equilibrium phenomenon!!!

6For an argument that does not link education and turnout via information see [29] who argue that
educated people tend to register more and this is what drives the relation between education and turnout.
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subsection we illustrate how our model contributes to this debate. Essentially, the particular
distribution of voters’ ideology affects the aggregate correlation between information and
abstention and, hence, also affects the estimation of the effect of education on abstention.
To our knowledge, no empirical work has incorporated the particular ideology in capturing
the effect of education on turnout and, hence, has potentially underestimated the effect of
education.!”

Let Pr (v # () | P,w) be the probability of voting conditional on the quality of the infor-

dPr(v£Q|Pw) __ .
——5—= = 0 for all those who strictly

mation P and on the state w. It is obvious that
prefer to be uninformed (A strong supporters, () strong supporters and abstainers) as well
as for those who behave as independents. On the other hand, in state a turnout of A weak
supporters is positively correlated with information while turnout of () weak supporters is
negatively correlated with information. In state ¢, of course, the correlation between infor-
mation and turnout goes in the opposite direction for weak supporters. This implies that, at

the aggregate level, the correlation between information and turnout depends on the relative

size of the sets of A weak supporters and () weak supporters.

6 Conclusions

In this paper we present a voting model with abstention and endogenous information acqui-
sition using two interdependent innovations: first, committee members’ preferences differ on
the levels of both ideology and intensity, and, second, voters select the precision of the signal
they receive. The combination of these two features leads to voters collecting information of
different qualities in equilibrium. Understanding the role of information on voting requires
characterizing who collects information, how much information is collected, and how this

information is used. While variation in the ideological dimension is enough to show that rel-

[20] also recognizes this effect.

17 Although focusing on the impact of media bias, [9], find that the availability of independent TV channels
decreases turnout in Russia. They do control for initial ideology in calculating the effect of vote choice. They
attribute the turnout effect to negative campaigning.
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atively centrist voters acquire information,'® differences in intensity give raise to interesting
effects on the level of information that is acquired and on how this information affects voting
behavior.

We show that information acquisition is not monotonic in ideology or intensity. More-
over, the optimal information acquisition function is discontinuous even among voters who
collect some information. This suggests that the link between fundamental characteristics of
voters and information acquisition is more intricate than previously thought. For example,
if we associate education with higher levels of concern (or its analogous, lower costs for infor-
mation acquisition), a voter with relatively pronounced ideological preferences might collect
significantly less information than another voter with the same educational level but more
moderate ideological preferences.

We also show that in order to find a clear pattern between information and abstention
we need to focus the analysis on voters with similar ideological bias: some voters with a
mild bias in favor of one candidate are more likely to vote the more informed they are, while
other voters with a mild bias in favor of the other candidate are more likely to abstain the
more informed they are. In our more general model, some voters abstain even if they have
much at stake in the election and have relatively strong evidence in favor of one candidate.
Abstention is not simply the result of poor information, but of a more complex interaction
between preferences and information.

We provide a novel test of the relation between information and abstention. In particular
or model predicts a stark contrast on the way information affects turnout between opposing
ideologies. For example, those leaning towards the winner that decided to abstain despite
having collected information should be on average less informed than those leaning towards
the loser that decided to abstain. We also provide a novel prediction about the correlation
between partisan support and the ideology of those that collect information. In our model

the ideology of informed voters is positively correlated with the relative weights of partisan

18See [25] and [21] for two models with restricted preferences that generate different predictions about
who collects information.
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support: the more right leaning an electorate is the more right leaning the ideology of
informed voters.

We finish by discussing a particular application of the model. For example, in a presiden-
tial race candidates need to decide which topics to discuss during the campaign, considering
how much effort the voters are willing to exert in understanding the message. If there is
high variance on the preferences of non partisan voters, a relatively polarized electorate, a
political campaign that provides detailed information might not be optimal. This is because
getting the message requires a level of effort from the voters that, on average, they are not
willing to exert. On the other hand, simple slogans with half but fast truths might be more
effective. Note also that this strategy will affect turnout but will not swing voters since it
targets weak supporters. In contrast, when the electorate is less polarized, voters are more
willing to process information and issues can be discussed in more depth. This strategy
mostly swing voters that are deeply concern with the outcome of the election since it tar-
gets independents. A fully developed model of the political campaign game between two

candidates is left for future research.
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A Appendix

Proof of Lemma 1 We prove the case Af); the cases §QQ and AQ are analogous. If a non
partisan voter uses Af), (5) and (7) give that

Pr(q | s4,p)
Pr(a | s4p)

IN

min {LQ_)A, L@*}A}

Pr(q| s4,p)
Pr(a | sq,p)

SRR

[}

IN

max {Lqg_a, Lg-o} <

which is a contradiction since p > % Ifp = %, it is optimal only for types that satisfy

z_z = mln {LQHAyLQ)—)A} = max {1—1624“47 LQ—>®}'

Proof of Lemma 2 If Lg_y > Ly, a voter that is willing to follow the signal after
every realization must verify, condition (5) for s, and (7) for s,. Hence it must be that
z 1pp < Ly_ 4 and e—n > L¢_.p, and together give the condition (10). Recalling that, as
discussed in the main text, a necessary condition for abstention is

LQ_@ > LQHA > Lg_a (13)
2
so it follows that (10) implies (ﬁ) > 1 and, p > 1 is necessary.
Proof of Proposition 1

Cutoff functions In order to describe the equilibrium we need to define the cutoff
functions discussed in the text.

Let AU ((qua) , ( ! ) | 6,,0 ) be the difference between the utility derived from using
vV, and the utility from using the strategy v,v, and acquiring information optimally for
each strategy which is:

U (P (0) vgva | 0) = C (P (0) = (U (P (0) vl | 0) = € (P 9))) (14)
We define the function g(”q”“):(vévé) (0,) such that the type 6 = (g(”q”“) (viva) (0.) ,0a> is
indifferent between using the strategy (v,v,) and the strategy (v ( v ) implicitly we define the
cutoff functions by the condition AU* ((qua) , ( AR (vqva) (”qva) (0a) ,Qa> = 0. In some

cases we cannot assure that g exists so we need to work with a function that maps mistakes
in state ¢ to mistakes in state a. In such cases we are going to use the letter h and define it

implicitly as AU ((qua)  (vih) |0, , h(vave) =(vgva) (Qq)) = 0.
Although g and h are functions of every voter’s strategy, the effect of every voter except 4
is aggregated via the pivotal probabilities. Both arguments are omitted in order to simplify

notation. Second, these functions are defined beyond |0, 1]2. Third, for the cutoff function
between independents and abstainers, we cannot show that ¢g(@=©) (9} or RQD=00) (g )
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always exists. Nevertheless, we can show that, at least one of them exists. Moreover, for
every pair h and ¢ that is well defined, we can show that A = ¢g=1.!° Finally, contrary to all
other cases, it may be that ¢@4=0) (9,) > 1 (or K@= (9) > 1) for all § € [0,1]>. In
that case, being an abstainer is always better than being independent.

The next Remarks are useful to define each one of the sets of voters. The proofs are
provided immediately below the statements.

Remark 1 ¢A=04) (g ) < g@)=©9) (9 ) for every 6, > 0

Let £ (z) = C' (v) x — C (x) and using (3), (11) and (14) we have that @)= (9,) and
gAD=04) (9.} are respectively defined as

L (PO (g@0=09 (9,) 0,))  Pr(piva | q)
GOD=0%) (4,) 2

(15)

L (POY (gAD=0D(9,).6,))  Pr(piva | a)

0 2
Applying the implicit function theorem to (15) and (16) it follows that g@=09 (g,) is
increasing and strictly convex and ¢®=(44) (4,) is increasing and strictly concave. Using

. . (0.4)=(00) (A4)=(04)
properties of convex and concave functions we have that 99—(9“) > Lgpq > g )

(16)

Remark 2 ¢(@0=00) (g ) < ¢(@)=©@QQ) (9,) for every 0, > 0
It follows the same line used in Remark 1.

Remark 3 ¢)=©@4) (9.) < ¢@0=00) (9} for every 0, > 0 where g®V=@4) (9,) verifies
(ROD=@AN ! — (O4)=(Q4)

Let the pair <§q, é;) be such that 5(1 = ¢(@D)=00) (%) so (3), (11), (14) and the definition

of L (z) give that s
£(P® (00.)) _ pripivg o

5@ = 9 (17)
Using again (3), (11), and (14) we have that the type (5(1, §a> prefers (QA) to (DA) if
QA (g g ) — 0A (g o ,
L (P <9q7 90,)) a L (P (elp 90,)) Z Pr (pZ;JQ | CL) (]_8)

Using the second line of (11) we have that the condition (18) is equivalent to
PR o (0 3,2) - (4 (7,0)
<0 (P () (P (3) - P (A R)) (P (3,)) P4 (5,2)

YIn particular we use that h(QD=(Q4) (g(@D=(Q4) (g,)) = .

31



Using now that 0 = ¢@ ) verifies (17), and the second line of (11), we have that
the type <6’ 0, ) prefers (QA) to (DA) if

(1 (0,0) (1 (1.1 - 7 (7)) o
>0 (,8)) - (7 () € (7 (48
(1 5.5)) (+ (7) - 3.5

o (P94 (3,2)) (P (3, - P (3,7) )
- (r0 (1, )) -0 (1 1,2)) - (4 (1)
(1)) (P () - 1,5

Note that if PP (gq, §a> > poa (gq, §a> condition (19) gives that it is sufficient if

0 (P (@) <€ (P2 () — 0 (P2 (B fn))
+ 0 (PO (0,,60) ) (P24 (0,,0.) = P2 (6,,0,))

and if P90 (5(1, 5,1) < pha (gq, ga) condition (20) implies that it is sufficient if

)
(P (5, )) < (0 1)) - (% (5,5)
Lo (P4 (0,0)) (P (3,0) — P (i,2))
Convexity of C' gives that the right hand side of the previous two conditions is always positive
so if the type (5 0, > verifies 5 = ¢(@O)=(00) (%) we must have that (5(1, 5a> prefers QA to

(A which implies 9 > ¢0A4)=(@4) (9 > by definition of g@M=(@4) (g,).

or

Remark 4 If g@0=@Q@4) (g,) # ¢4D=0 (9.} for some 0, # 0 then

gO=@A) (9 ) < gAD=@QY) (g ) < gAD=0D (g ) o
g AD=04) (0,) < g AD=(@4) (0,) < gD=@4) (g )

Moreover, 1) if Lg—p < Lg_, 4 then the first line holds for any 0, > 0, and 2) if Lo—p > Ly
then the second line holds for sufficiently small 6,,.

Assume first that g®)=(@4) (g,) < gAD=04) (9, so every type with 6, = g@=@4 (g,)
weakly prefers 0 A to QA and strictly prefers AA to A so it must be that AA is strictly
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prefer to QA which implies that 6, < ¢g4=@4) (9,) or, by assumption, g®)=@4) (9,) <
gAD=@Y (9 ). Now take 0, = g“M=@4) (9,), so AA is weakly preferred to QA, and since
gM=@4) (9,) < 6, we must have that QA is preferred to ) A and, therefore, AA is preferred
to P A which implies that 6, < g“4=04) (9,), and therefore giAV=@Y (9,) < ¢AD=04) (g ).
This proves the first line. The second line follows by assuming that g@Y=@4)(g,) >
gAD=04 (9 ) and using the same arguments.

For last part we have that it is sufficient if g@4=(@Q4) (9,) < gAD=@4 (9,) when Ly _p <

Lg—.a < Lp_4. Using (18) we have that every type with 5(1 = ¢(0D=(@4) <§a> verifies
i, Pr <pz‘;fQ [ 9) paa (5% le) g b (pi;}@ | a) (1 _ poa (5(1, 5)) (21)
_o (P (3,8)) - ¢ (P (3 5))
o (4 5.0) (4 () - (1.7)

By concavity of C' and the fact that P4 <§q, 5(1) < peA <§q, 5a> we have that the right hand
side of (21) is negative

PPN U LULD) B Gl U0)

a—z < Lo poA <9~q’ §a> pQA (§q7 5a)

where the inequality on the right follows by assumption of Lg_y < Lg_. Using now (3),
(11) and (14) we have that g(AY=@4) (9,) is defined as

Pr (pivo Upiva | a _
g, LML SPRALY) _ p (pas (g4 (g,) 4,)) 23

which implies that ¢g(44=(@4) (4,) is strictly concave with

HgAN=Q4) (6.) . 1 peA (g(AA)=(QA) (6,) ’ea) (24)
. TN PRA(gAN=@N(0,),6,)
_ _pQA( (AA)=(QA)
Using properties of concave functions we have that %{% > Lga . PZ A g(:; AA)=(04) (g(j; )gj;)

which implies that, for the type that verifies gq = g@H=(@Q4) <§a> using the condition (22):

JAN=QA)(F,) PAA(JAN=@N(F,)T.) 7, POA(G,7.) POAg) . . ,
T TP (@R (3,).4,) > i PR (5,4, Note now that 5—1_PQAI(;”7y) is increasing

in & which implies that ¢(44)=(Q4) (5(1) > gq = ¢0)=@Q4) (5(1)
Finally, note that (21) implies that
5409=(Q4) (5) Pr(pivgUpivala) (1_pQA (5 5)) _ Pr(pivala) (1_pr (a 5))
g a o qrra 2 qrra

2

7 et pon (3,0,) - el pia (3, 7.)

33



2gON=() (7,)
904,
Lo_p > Lo—a > Ly_.4 we must have then glA=(@4) <9a) > gAA=@Q4) (9,) for sufficiently

small 0,.

lo 224M=@0,)

so when 6, — 0 we have that — L9 while =———" — Lg_.4; then if

Remark 5 If Lo .9 < Ly_a then g@0=0) (9} > g@D=09) (9 ) and if Lo g > Ly_a then
there is some 0, sufficiently small such that @@= =(00) (9 ) < g(@0=00)(g,).

. P(U)A)(g(wA):((D@)(ea),@a) o 3g(®A) (@@) 8g(Q@):(@@)(9a) B
Note that (16) gives Ly 4 CRETA . 2) and (17) gives A =
1- PRI (4(@D=(00)(g,) 0, o ) 20H=00) (g,
Lg—o PQ®(9<(Q®) ©0) (9.).0 )) which implies that 6, — 0 we must have =& - (0a) _, Lo_.a and

% — Lg_p. Using that g@Y= (9.) — 0 and g(@9=0 (9,) — 0 when 6, — 0, if

Lg_.p > Lg_. 4 there is some 6, sufficiently small such that g@=) (9,) < g@D=00) (g ).

We are now ready to provide the proof of Proposition 1
Proof. Using the cutoff functions described previously let’s first define the following group
of voters.?’ The set of strong supporters of each candidate are defined by

584 = {0 € (0,1 : 0, < min {gV=00 (,), gAH=@D (9,)}} (25)
SS9 = {g G 0, : 0, > max {g(QQ) (Q0) (9 ) g(QQ):(QA) (€a>}}

The sets of weak supporters are defined as?!

WSA = {9 e [o, 1]2 : g(AA):((Z)A) (0,) < 6, < g(QA):(W) (6),0, > B (0A)=(Q4) (gq)} (26)
WS? = {6 € (0.1 9= (5,) < 6, < D= (3,) g, < HAV=Y (g,))
The case of independents and abstainers involves the function g(@4)=@9 (g,) or H(@D=00) (g )

depending on which one is properly defined. If ¢(@4)=(0) (0,) is well defined, the set of
abstainers is

g, < g(@H=00) (6,) } }
A= 6’60,12:{ R 5 27
{ 0171 joa=0 gy < 6, < g{@=00 (g, (27)

while if h(@=09) (¢, ) is well defined, the set of abstainers is

0 < h(QA)=(00) (9,)
A= 6’60,12:{ _00) (g 4 H 28
{ 0,171 jwoa=w0)(g) < 6, < g(@=00) (g, (28)

Independents are obviously defined as the complement of all these groups in [0, 1]2.
The first part of the characterization involves showing that the reduced set of cutoff
functions that describe each one of these sets are necessary and sufficient. We focus on the

20Gince its measure is zero we can assign types that are indifferent to any of the groups that provide the
same expected utility.

2 Gtrictly speaking h(?A)=(Q4) (§,) is not necessary since the function g(®4)=(@4) (9,) is well defined. We
provide that representation in order to maintain the symmetric structure.
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sets of A weak supporters (WS?), abstainers (A), and A strong supporters (SS*). For
these sets be check that voters are maximizing expected utility by selecting those strategies
and using the optimal information. The sets of () strong supporters (SSQ) and ) weak
supporters (WS?) can be analyzed by reversing the order of A and @ and the signals s, and
s, in the analysis. Finally the set of independents (Z) can be defined as the complement of
the remaining sets of voters.

WS* is well defined by (26)

Using Remarks 2 and 3 we have g®@=@4) (g,) < ¢(@)=00) (9 ) < ¢@O=(QQ) (4,) so if
0, < g"M=@4 (9,), the strategy DA is preferred to the strategy QA and the strategy 00 is
preferred to the strategies Q0 and Q). Now using that if §, < g@0=09) (9,), the strategy (). A
is preferred to the strategy (), and by the previous line it is also preferred to the strategies
Q0 and QQ. Finally, if 6, > gAY=04) (9., the strategy DA is preferred to the strategy AA.

Using now Remark 4 we have that Lg_g < Lg_a < Lg_4 implies gPA=(Q4) (0,) <
gAD=04 (9.} so the set {6 € [0,1]° : gAD=0 (9,) < 6, < g@V=D (9,)} = () which implies
that WS = (). On the other hand, Remark 4 and the fact that & is the mnemonic for the
inverse of g, we have that Lg_p > L4 > Ly_ 4, implies that for sufficiently small 0,,
g00=@4) (9,) > gAD=@4) (9,) > ¢AD=04) (9 ) and WS # ().

A is well defined by (27) and (28)

We want to show that the set of abstainers defined either as in (27) or in (28) is well
defined whenever g(@4=09 (9,) and/or h(@Y=9) (9.) are well defined.

It is immediate to see that g@V= (9,) < 0, < ¢@D=0) (9,) implies that () is preferred
to any strategy followed by a weak supporter. Remark 1 which implies g©@4=0 (4,) >
gAD=04) (9.} and Remark 2 which implies ¢g(@D=00 (9,) < ¢(@)=(@QQ) (§,) we have that
gAN=04 (9,) < 0, < g@"=@QQ) (9,) implies that DA is preferred to AA and Q0 is preferred
to QQ, so using the previous argument we have that ()() is preferred to any strategy followed
by a strong supporter.

Using Remark 5 we have that if Lg_p < Ly then A = () and if Lg_g > L4 we
need to show that that abstaining without information is preferred to voting following the
signal. First we are going to prove that the cutoff functions are well defined so the sets can
be properly defined. Using (3), (11), (14), and the function £ we define ¢g(@Y=) (,) and
h@A=09) (9 ) whenever possible, as

£ (P4 (419909 () 9,)) = g{@=9 (g, Pripivala) o Privivga) o,

2 ¢ 2
r (PQA (9q7h(QA):(®(Z)) (9(1))) — 0, Pr (PZ;A | 9) 4 p@A)=(00) 6,) Pr (PZ;}Q | a)

and using the implicit function theorem we have that ¢g(@=09 (9,) is well defined when

Pr(pivalq) QA ( ,(QA)=(00) (QA)=(00) ; Pr(pivala)
Pr(pivoupivald) + P4 (g (64) ,6,) and h (6y) is well defined when — rivgUpivala)

1 — P4 (0, hQV=00) (g 1),
First note that if the left hand side of any of the equations in (29) is bigger than the right
hand side, we have that the strategy QA is preferred to ). Assume that (() is indifferent to
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QA so we must have the first line of (29) is equivalent to

by Pr (pivg Upiva | ) ( 504 (6,.0,) — Pr (piva | q)
6, Pr (pivg U pivy | a) 7Y Pr(pivg U piva | q)

_ A __ Pr(pivaa) 0A
_ ((1 P (00 0)) ~ e Crmia | a>> O (P (0,.00)

Assume that (6,,0,) verifies that P94 (6,,0,) < < —Prlivald) _ g4 we must have that

— Pr (pQO Upiv 4 \q)

0, Pr (pivg Upiva | q) ( 504 Pr (piva | q)
P<%(0,,0,) — . :
8, Pr (pivg U pivy | a) Pr (pivg U piva | q)

Pr
Pr(
o (1= P9 (9,.0,)) — —Lrpivala)
Pr (pivg U piva | a)

Recalling that (5), (7) and Lg_p > Lp_4 imply that Ly .4 < 72 < Lg_ is necessary for
abstention we have that

Pr (pin Upiv 4 |a)
Pr (pin Upivg |q)

Pe4(0,,0,) >

30
Pr(pivala) , Pr(pivgUpivala) (30)
Pr(pivalq) Pr (pi’uQ Upiva ‘q)

Ly Pr (piva | g Pr (piva | a
4 (pQA <9q,9a) _ : ( | ) ) > ((1 _ pRA <9q79a)) . : ( | ) )
Lgo_a Pr (pivg U piva | q) Pr (pivg U piva | a)

Pr(pivalq)
Pr (pr Upiv g \q)

the assumption that P94 (6,,0,) < P(iL% we have that (30) implies that
r( pivgUpiva

where the second line follows since we assume P94 (6,,0,) — < 0. Using again

Pr (piva | a) Pr (piva | q)

>1
Pr (pivg Upiva | a) = Pr(pivg Upivya | q)

Therefore, if —2@val _ < r,(prA‘a) every type that it is indifferent between @) and
Pr(pQOUpr|q) Pr(prUpr|a)

QA verifies that P94 (0,,0,) > % whenever Lg_9 > Lp_.4. Now assume that
r ZUQ %

Pr(piv4la) Pr(pivalq) . . .
Pr{pivqUpivala) + Px(pivgUpivald) > 1 and we have that the first line of (30) implies that

Ly, Pr (vi Pr (vi
_Z0-A (1 _ pRA (64, 04) — F(pr ’ a) ) > <1 _ peA (6, 00) — ?(pr | a) )
L4 Pr (pivg U pivy | a) Pr (pivg U piva | a)

_ DQA Pr(pivala)
so we must have that (1 — P94 (6,,0,)) < Pr{rivqUpivale)

Recalling that g@4=0 (9,) is well defined when —=@al__ 4 pQA (g @M= (6,),6,)

Pr (pr Upiv g \q)

and h(@D=) (4 ) is well defined when —Fx@vala)__ 1 _ peA (04, @Y= (9 )) we have

Pr (pr Upiv g \a)
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h Pr(pivala) Pr(pivalq)
that A 5 , ,
Pr(prUpr\a> Pr(prUpr\q>

(QA)=(00) Pr(pivala) Pr(pivale) . . S
for g (0,) and Pr{pivquUpivala) + Pr{pivgUpivals) > 1 is sufficient to apply the implicit

function theorem for A(@QH=00) (g ).

To finish the proof that Lg_g > Ly_. 4 is sufficient for A to be non empty we use that, 1)
Lemma 2 gives that when Lg_p > Ly, 4 there is a sufficient small 6, such that () is preferred
to being independent, and 2) Remark 5 gives that Ly g > Lg_ 4 there is a sufficient small
0, such that g(@)=00) (9 ) < g(@0=00) (g ).

SS* is well defined by (25)

We divide the proof in two: the case Lg_gp < Lp_4 and Ly_4 < Lg_y.

Using Remark 4 we have that when Lo .9 < Lg_.a < Ly_ 4 the only relevant comparison
is between AA and QA since ()A is not going to be used in equilibrium. In terms of the
cutoffs functions by Remark 4 we have that ¢g(A4=(@4) (9,) < ¢(A=04) (9,) which implies
that SS* = {0 € [0,1]° : , < g“H=@Y (9,)}.

We focus now on the second case, Ly < Lg_p. Since
g(AA):(QA) (0,) the strategy AA is preferred to the strategy (0A). On the other hand, since
aAw((@‘géiN)wq’o“) < 0, if 6, < g®=0 (9,) the strategy () A) is preferred to the strategy
(00). Using Remark 1 if a type prefers AA to the strategy DA (6, < g“4Y=04 (¢,)) that type
also prefers the strategy AA to the strategy (0f). It is easy to see that 8Aw((AA6)’9(qQA)‘0q’9“) <0

so if 0, < gAM=@A) (9,) the strategy AA is preferred to the strategy QA. Putting all
together a type that verifies 6, < min {gAH=@4d (g,), gAa)=(04) (6.)} prefers the strategy

AA to QA, DA and (0.
AAU((10),(QD)]04,04)
90,

< 1 is sufficient to apply the implicit function theorem

8AM1((A%) (04)09.0) - 0,if 6, <

Since < 0, if 0, < g@=00 (9., the strategy (f) is preferred to the

strategy Q0. On the other hand, since aAui((Q(Z)?d,g(fQ)\Gqﬁa) < 0, if §, < g(@9=@QQ) (9,) the

strategy Q0 is preferred to the strategy QQ. Using Remark 2 we have that a if 0, <
g@0=09) (9,) then a type that prefers ) to the strategy Q0 also prefers the strategy () to
the strategy QQ.

By Remark 4 we have that Ly 4 < Lg_p implies that g(A4=04) (9,) < ¢(AA=@Q4) (9,) <
g=@4) (9,) and by Remark 3 we have that g®®=@4) (9,) < g(@=0) (9,). The previous
two paragraphs give the result.

It is easy to verify that the sets SS*, SS?, WS4, WS?, A and T cover all types in [0, 1]
without intersecting each other. This finishes the description of equilibrium. We now prove
that there is indeed abstention in equilibrium; this is done by showing that Lo g > Lg_a
in equilibrium which is indeed the same condition for the sets WS*, WS® and A to be non
empty.

To prove that there is abstention in equilibrium, and hence the set of weak supporters
and abstainers are not empty we first prove the following Lemma

__1J

Lemma 4 Let T (y; h Z jaTN fln 11)12 i ()" T;k(z)l) is increasing in y.

37



Proof. Using the definition of T (y; h) we have that

5y

(n—1)! k
Tk +1) L+ Zk'(kJrl I(n—1—2k)!  (v)
ik =(n+1) -2

T (y; k) 71J
k
1+ Z k'k'n 1 2k: )

Taking derivatives with respect to y leads, after some algebra to

Y 12-1]
Z (kfl)!(k(fl_)!l()riflf2k)! ()" T kﬂ(n n1)'1 ST (k4+1) ()"
k=1
[5-1 flj
d ( Tlsk+1) B m (y)k Z EI( k—|—1)'(n 1 2k)! ik (k+1) (3/)
(#5) ey \ 5
dy -y l2-1] 2

(1)t k
L+ Z Rk (n—1—2k)! ()

so it is sufficient to prove the result that

1151
(n — 1)' (n — 1)' . it
' ; = R )1 G T )1 W) (31)

where we have replaced the index k for j appropriately. The result follows by observing that

(n— D! (n—1)! NP
22 EMH n—1—2]@)!j!(j+1)!(n—1—2j)!(k_])j(y)

Ll (n—1)! (n—1)! R
= — Z Z k! (k+1)! n—1—2/€)!j!(j—|—1)!(n—1—2j)!( —J)"(v)

ji=k

The next Corollary follows from the condition (13) and presents sufficient conditions from
abstention that are easier to check:

Corollary 1 There is abstention for some positive mass of types iff

Pr(A|a) Pr(A|q)
Pr@la) T Pr(@lg)
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Proof. Let (2¢,23) € X; and we can define forl € {x¥, x4}

7 (w) _ (n—1)! xy x5 F
(1= (2 +ag)"" Z R n—l—%) ((1—($‘f+w‘5))(1—(w‘f+w‘s))> (3)
__1J .
T (I, w) _ (n—1)! s xy
(1—(x‘f+x§))"71 N Z k' (k+ 1) (n -2k —2)! ((1—($‘f+:13‘5)) (1—(x‘f—|—x‘5))>

where |T'] is the biggest integer smaller than T; note that 71 (w) only depends on the state
while T2 (I,w) also depends on l. Replacing x5 with Pr (A | w) and 24 with Pr(Q | w) as
defined in (1), 71 (w) is the situation where A and Q) are tied in state w and 15 (Pr (A | w),w)
(12 (Pr(Q | w),w)) is the probability that candidate A (QQ) has an advantage of 1 wvote in
state w and we have that

7 (Pr(Qlw),w)+7 (W)
2

Pr (pivy | w) = (34)

Pr(A
Pr(pz‘vQUpr|w)zpr(va|w>+Tz( r( |w;,w)+n(w)

$0 Lg—.a > Lg_ 4 (see the discussion before condition (8)) is equivalent to

n(Pr(dlae),0)—nPr(@la).a) n{Pr(d]q.q-nPr(@lq¢,q
71 (a) + 72 (Pr(Q]a),a) 71 () + 72 (Pr(Qq),q)

m2(Pr(Ala),a) m2(Pr(Alg).q9) ; 17 ]
o > 1> N GITE Using (33) we have that condition (32) is

equivalent to condztwn (13) and it is then necessary for abstention.
Now we need to prove that Lo > Ly 1s actually sufficient for abstention but this
was indeed proven when describing the set WS, WS®, and A which are non empty when

so it is sufficient if -

Now we are ready to show that there is abstention. We are going to prove by contradiction
so assume that there is no endogenous abstention because Lg_.p < Ly_.4. For any fixed N,
Proposition 1 implies that only three sets of voters may be not empty: strong supporters
and independents so we only need the cutoff functions g(A4=(@4) (,) and g{@@=@4 (9,) to
separate the set of types. The set of strong supporters is defined as

S8t ={0€[0,1]*:0, < gV (9,)}
SS9 =1{0€0,1:0, > gQ9=@ (g,)}

Using (2) and (3) and then definition of £ (z) we have that

_ _ Pr (pivg U piva | q)
PRA (4QQ=@A) (g ) g)) = 4@Q=@4) (g Q
L (P (g (0a),0.)) =g (6a) X >

which implies that g(@@=(@4) (9,) is strictly convex and that g(44)=(@4) (0) = ¢(@A)I=@Q4) ((),
Since (24) implies that g(A44)=(@4) (g,) is strictly concave it follows that for any 6, > 0,
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gRA=@A) (9 ) > ¢A=@4) (g ). Therefore, the union of the sets A strong supporters and
for @ does not cover the whole set of types which implies that Z # () and there is information
acquisition in equilibrium. Since abstention is exogenous and the same in both states we
must have that

Pr(A|a) >Pr(A|q) (35)
Pr(Qfa) <Pr(Q|q)

Since there is no endogenous abstention, Corollary 1 and (35), imply one of the next two
possibilities: 1) 5 Pridla) < 1 or 2) 5 Pr(Alg) ~ q

Pr(Qla) Pr(Qlg)
Case 1:
Since Prgg;ag < 1 we have the following order of probabilities of voting for candidates
given the state
Pr(A|q) <Pr(A|a) <Pr(Q|a)<Pr(Q]q) (36)
and also that
Pr(4]q) Pr(dla) 1
Pr(Q|q) +Pr(Alq) Pr(Q|a)+Pr(A|a) ~ 2

Pr(Q|a) Pr(@1q)

= Pr(Qla)+Pr(A]a) ~Pr(Qq) +Pr(A]q)

)
1
2

since there is no endogenous abstention and abstention does not depend on the state. Note
that the function f; () = 2 (1 — z) is single peaked which implies that

Pr(A | a) Pr(A|q)
h (Pr(@ | a) +Pr(A] a)> > h (Pr(Q | q) +Pr(A] q)) (37)

so we must have that

( Pr(A | a) Pr(Q | a) )’f
(1—(Pr(A]a)+Pr(Q|a))) (Pr(A|a)+Pr(Q]a)))

(1-—
Pr(A|a Pr(A]a)+Pr(Qa) \*
- (# (wrrorars) (Fwearaatm)
(i)Y (el o) )
Pr(Q|q) +Pr(Alq) 1—(Pr(A|q)+Pr(Q]q))
where the second line follows because Pr(Q |q) + Pr(A|q) = Pr(Q|a) + Pr(A|a) =
1 —a+a(éa+&g), the third line follows by (37), and the last line follows since abstention

is constant across states (only partisan voters abstain). Using (33) from Proposition 3 with
Pr (A | w) instead of z¢ and Pr(Q | w) instead of x§ we must have that 7 (a) > 71 (¢) and

T2 <l7 a) > Ta (lu q)
Recalling Corollary 1 we have that is necessary and sufficient for abstention that the
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following inequality holds:

ni(a)+Pr(Afa)T(a) 79 +Pr(d]qg
71 (a) +Pr(Qfa)m2(a) = 7 (q) +Pr(Q]q)

where _
72 (w) B 72 (I, w) 1

w w\\n—1 w wy\n—1 n
(1_(% +I2)) (1_(% +x2)) !
Pr(Qla)—Pr(Ala) _ Pr(Qlg)—Pr(Alq)

Note that we can manipulate the sufficient condition (38) to get

L +Pr(Qla) L +Pr(Qlg)
28 (Pr(Q a) ~ Pr(A |0) + Pr(Q | a) Pr(d | )
<29 (b g)~Pr(A @)+ Pr(Q| ) Pr(A | 0

Recalling that 0 < Pr (Q | a)—Pr (A | a) < Pr(Q | ¢)—Pr (A ] ¢) by (36), and Pr (Q|q)Pr(Ala)>
Pr(Q | a)Pr(A | ¢) by the fact that there is information acquisition, if 4% > 2 E

5@ = 3 we have
that (38) hold.

T( Pr(A|w) Pr(Q|w) - k‘+1>
Recalling the definition of 7' (y; h) in Lemma 4 we have that T(<1 e ) o=

(1= (Pr(Alw)+Pr(Qlw)))?

Ta(w)
T (w)*

B0 _ (g) Pr(Ala) Pr(Qla)
n@ < (@ S0 T br(Ala) P Q)

< 1 is not possible.

Using the result in (37) we have that Lemma 4 gives that

Pr(Alq) Pr(Qlg) Pr(Ala)
(1—(Pr(A|g)+Pr(Qlq))) Pr(Qla)
Case 2:

The case

> which leads to a contradiction and

Pr(Alq)
Pr(Qlq)

> 1 uses that it must be that
Pr(Q [ a) < Pr(Q | q) < Pr(A|q) < Pr(4]a) (39)
and (37) implies that 7y (a) < 71 (¢) and 72 (I,a) < 72 (1, q). Since (38) can be written as

Pr(A|a)—Pr(Q|a) _Pr(A|q)-Pr(Q|q)
29 4+ Pr(Q| a) 24 1 Pr(Q| q)

71.(q) — Pr a m () r a r —Pr
(28 +Pr@10) Pr(4 o)~ Pr(@] @) > (2 +Pr(@] o) (Pr(Al 9~ Pr(Q o)

. . . . T (q) T (a/)
a) > Pr(A|q) —Pr(Q|q) > 0 it is sufficient if 27 > =55,
T( Pr(A|w) Pr(Q|w) & )

and since Pr(A | a) — Pr(Q

+1 - ~ ~
Using again that —-—Crle)Pr(@lop)” = 255;, Lemma 4 gives that ZEZ; > ZEZ; since now
(et ™)
(37) and (39) implies that ——xAlPr(Qa) __ - Pr(Alg) Pr(Q]q) |

(1—(Pr(Ala)+Pr(Qla))) (1—(Pr(Alg)+Pr(Qlg)))*
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(i-(eatta)o)™”

X1 ={(z,y) € [fac,1 — (& + &) o] X [foa, 1 — (& +E€a) af}
X (¢) = {(m,y,v,z) € [¢,1]2 X [0, 1]2 r+o<v,y+o< z}

Proof of Proposition 3 Let ¢ = and define the spaces

Let (z¢,24) € X be a generic element of the set X if we let w = a (w = ¢) so (2%, 2%)
plays the role of the probabilities a random non partisan voter supports A (@) in different
states. Let (yg, yg YO ygg) by a generic element of the space X (¢) so yj plays the role of
Pr (piva | w) and y plays the role of Pr (pivg U piva | w) for w € {a, q}.

Let pi : [0,1]°x X5 (¢) — [3,1 — 5] ,i = 1,2,3 be implicitly defined by C” (p) = 240

2 2
C (p?) = w and C”( 3) = Ou vy y@)+0 (v—v5) , and let 7 be such that C" (1 —n) > 1.
So p! plays the role of P?, p? plays the role of pRA and p? plays the role of P a5 defined in
(11). Now consider an element (y@,y@, Yo yQ) € X5 (¢) and using (p', p?, p?), we can define
the cutoff functions used in the characterization of equilibrium . Therefore, the sets of strong
and weak supporters, independents and abstainers are well defined. Using Proposition 1 we

have that P (X“), the probability of a vote for X € {Q, A} in state w € {q,a}, is

Pr(A%) = / p'(0)dF (0) + / dF () + / p* (0)dF (0) (40)

Pr@“)zei/ (1-p' <m)dFim [ @+ [a-r©)are
fews4 eSS4 0cT

@)= [ Poiro+ [ o+ [FeaFe (41)

Pr (Q) 5667 (1—p3(9))d;€(89j+ /dF(9)+/(1—p2(9))dF(6)

For functions (p',p?,p®) and (y§,vs vé v4) € X2 (@) we define the functions G%
Xs (¢) — X for X = A, @ such that

G(Z <y57 Yo yé? yZ)) = é.Aa + (]' - Oé) Pr (Aw)
G% (U8, vg» vd, ¥6) = Egar+ (1 — ) Pr(Q¥)
Let (¢, 2%) € X, and using (33) we have that 7 (w) is the situation where A and @) are tied

in state w and 75 (27, w) (72 (2%, w)) is the probability that candidate A (@) has an advantage

of 1 vote in state w. Recalling Pr (pivs | w) and Pr (pivg U pivy | w) we define the function
K< 0 Xy x Xy — Xo(9) as K¢ (of,05.af,a%) = 2EE ong Ky (01,08,00,a9) =
+ 7‘2< )+TQ(£L’2 w)

2

71 (W) so K¢ gives Pr (pivs | w) and K gives Pr (pivg U pivg | w).*?

2Tmagine that 2% (2¢) is the probability of a vote in favor of Q (A) in state w and imagine a voter
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Now we have all the elements to show that an equilibrium actually exists. Take an
arbitrary element of S = (X;)* x X, (¢), define the function T' : S — S such that T' =
{Gj, O G, Gh, Ky, Kg’}, where the components are defined as above. We are going to
show first that actually I' is a continuous function.

For continuity of ( % %,GqA, G(’Q) we first observe that all the cutoff functions that
determine the types (weak and strong supporters, abstainers and independents), are well
defined and continuous for (yg, Y Yo ygg) and (p', p?, p?) as defined above. Therefore Pr (A“)
and Pr(Q“) are continuous on (yg,yg,yé,ygy) when we consider that (p',p? p?) are also
continuous and well defined for yi € [¢,1], y& € [¢,1]. The fact that K is continuous in
(2§, 2%, 2%, 21) follows trivially by continuity of 75 (I,w) and 7 (w) in (2§, 2%, 2%, 21). X; and
X3 (¢) are convex and compact, so Brouwer’s fixed point theorem holds and there is some
x € S such that I' (z) = =.

Proof of Proposition 2 Remark 1, Remark 2, and Remark 5 in the Appendix show that
for 6, > 0 but small, the cutoff functions are ordered according to

¢(Q)=(Q0) (6,) > ¢(@0)=(00) (6,) > g04)=(00) (6,) > gAA=04) (6,)

which gives the result.

Proof of Proposition 4 The first part follows by noting that Pr (pivg U piva |w) — 0
when n — oo. Using that no information is collected in the limit we have that Pr (A | w) =
Pr(A) and Pr(Q | w) = Pr(Q) which implies that inequality (32) in Corollary 1 does not
hold and abstention by non partisans voters has limit measure 0.

Proof of Lemma 3 Since the argument in Proposition 1 does not depend on the fact

that there is no endogenous abstention but just on (35) we have that g;gé‘zg <1l< iigglzg

Using now that in the limit almost no information is used and Pr(A | a) — Pr(A | ¢) and

Pr(Q | a) — Pr(Q | q) we have for sufficiently large N it must be that 1 ~ IE;ES‘IZ;
limit

so in the

alg + / f(0)do ~ als+ / f(0)do
eSS eSS4

which gives the result.

considering switching her vote from @) to A. Then # is the increment in the probability of A winning
T2 (23 ,w)

because a tie is broken and is increment in the probability of A winning because a tie is created.
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