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Abstract

This paper presents a model of strategic positioning during an election
campaign in which candidates use results from opinion polls to extract in-
formation about voter preferences. It is shown that the distance between
policy announcements decreases over the course of the campaign: candi-
dates announce initial policies at either extreme of the political spectrum
and commit to moderate …nal policies. An underdog e¤ect arises: the dif-
ference in candidate popularity decreases as the campaign evolves. A public
opinion poll constitutes a Pareto improvement if …nal policies are expected
to become more moderate after the introduction of the poll.
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1. Introduction

The use of polls to measure public opinion has dramatically a¤ected political

competition. Where politicians formerly had to rely on local o¢cials, media and

interest groups for information, opinion polls now provide a reliable source of

information about voter preferences. Today political parties use poll results sys-

tematically to determine and review campaign strategies.1 Thus one cannot fully

understand the nature of political competition without studying the connection

between campaign strategies and public opinion polls. Two earlier papers, by

Kollman et.al. (1992) and Ledyard (1992), do study the dynamics of candidate

behaviour during a campaign with opinion polls, but neither includes an analysis

of arising trade-o¤s.

Conventional wisdom has it that it is important to be ahead early in an elec-

tion campaign because voters tend to favour the most popular candidate. This is

known as the bandwagon e¤ect. Foundations for this e¤ect are supplied by McK-

elvey and Ordeshook (1985) and Cukierman (1991).2 George Gallup claimed,

however, that ”[t]he bandwagon theory is one of the oldest delusions of politic-

s” (1944, p.81) because ”there is no general tendency for winning candidates to

increase their lead after poll results have been announced.” (1944, pp.84-85).

The original argument is based upon a study of US elections (Gallup and Rae,

1940). More recent empirical work casts further doubt on the generality of the

bandwagon e¤ect.3

The main aim of this paper is to analyse the dynamics of election campaigns
1See Herbst (1993) and Geer (1996, pp.81-87) for an account of the development of opinion

polling in American politics.
2In McKelvey and Ordeshook (1985) polls reveal information on candidate policy. Cukier-

man (1991) assumes that polls reveal information about candidate ability. Both papers hold
candidate strategy …xed during the campaign.

3Granberg and Holmberg (1988) performed two di¤erent tests for bandwagon e¤ects in the
nine US elections from 1952 to 1984 and found traces of bandwagon voting in only 2 out of 18
tests. The winning margin was consistently overestimated in all 5 general elections in Great
Britain from 1959-74, indicating an underdog e¤ect (McAllister and Studlar, 1991).
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by identifying the trade-o¤s facing candidates at di¤erent stages of the campaign.

Speci…cally, we study a two-stage model of electoral competition, in which two

policy motivated candidates announce policies in unidimensional issue space. At

the …rst stage of the game, the campaign stage, each candidate makes a policy

announcement that states his initial policy stand, and a poll is taken on these

platforms. The poll reveals the exact share of the voters who are located to

the left and to the right of the swing voter (who is indi¤erent between the two

policies). At stage two, the election stage, the political contestants update beliefs

conditional on poll information and commit to …nal policy stands. The election is

held after the announcement of …nal platforms.

An important result of the paper concerns the dynamics of candidate popu-

larity. It runs counter to the bandwagon e¤ect. Once we hold voter behaviour

constant and study candidates’ optimal policy announcements, an underdog e¤ect

arises: the initially most popular candidate experiences deteriorating popularity

ratings as the election campaign evolves. There are two reasons. First, the candi-

date who is ahead in the election campaign does not have an incentive to increase

his constituency, i.e. gain more votes, because he is policy motivated, and he

knows that the median voter is already in his constituency. This implies that

he wins the election for sure. Second, the candidate who is lagging behind has a

strict incentive to increase his constituency, for the opposite reasons. The total

e¤ect is that the constituency and thereby the popularity of the minority candi-

date increases. In the real world, we expect voters and candidates to respond to

poll results. Therefore it is not surprising that there is no aggregate tendency for

candidate popularity to go up or down during a campaign.

A second result is that the distance between policy announcements decreases

over the course of the election campaign.4 The only possible equilibrium has the
4Convergence of platforms over time has been replicated in experiments (Morton, 1993).

3



radical candidate announcing initial policy to the extreme left and the conservative

candidate selecting initial policy to the extreme right.5 At the election stage

candidates announce platforms that lie between their ideal policies.

Finally, the model allows for what I believe to be the …rst welfare analysis

of opinion polls. Whether polls are to the better or worse for the electorate has

been a matter of debate ever since systematic polling started prior to World War

II. Gallup himself saw the public opinion poll as a tool to ”reveal the will of

the inarticulate and unorganized majority” and ”de‡ate the claims of pressure

groups” (Gallup, 1944 p.5). A counter-argument is that ”mechanical reactions to

the whims of the public may lead to the pursuit of poorly conceived policies” (Geer

1996, p.8). We show that if candidates are expected to take more moderate policy

positions when polls are introduced, the poll constitutes a Pareto improvement.

Final policy stands are closer to a voter’s ideal policy with a poll than without it

if: (1) the favourite candidate has received a high majority in the poll, or (2) he

is the minority candidate. The probability of these two events is su¢ciently high

so as to dominate any negative e¤ects.

The present analysis extends the existing literature on opinion polls in a num-

ber of ways. We study the dynamics of campaign announcements by fully rational

and symmetrically informed candidates. McKelvey and Ordeshook (1985) allow

candidates to announce policies only once. Cukierman (1991) abstracts completely

from strategic candidate behaviour. Kollman et.al. (1992) assume boundedly ra-

tional candidates who use simple adaptive rules to upgrade strategies. Ledyard

(1992) considers asymmetrically informed candidates. The assumptions imposed

here are justi…ed on the following grounds: …rst, a politician’s future career de-

pends on the success of his campaign. This gives him a incentive to carefully plan
5Due to the two candidates’ strictly opposing interests, it might well be that there is no

equilibrium at this stage of the game. We show that a su¢cient condition for the existence of
equilibrium is that candidate ideologies be su¢ciently extreme.
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his campaign strategy and revise it when necessary. Second, public opinion polls

are often taken by independent institutions and are published extensively. In such

a setting it seems realistic to assume symmetrically informed candidates.

The remainder of this paper is organized as follows: section 2 formulates the

model. The game is solved in section 3, and welfare e¤ects of opinion polls are

analysed in section 4. Section 5 is devoted to the issue of truth-telling incentives

in opinion polls. Section 6 concludes and presents some possible extensions of the

model. Tedious proofs are relegated to the appendix.

2. The model

Two exogenously given candidates, l and r, run for election. There is a continuum

of voters with political preferences distributed over the interval · = [0; 1]. The

size of the population is normalized to 1. Each voter has a unique point in · that

represents his most favoured policy, or bliss point. A voter with bliss point at

k 2 ·, henceforth voter k, has preferences over policy outcome z represented by

the utility function Uk(z) , ¡jk¡ zj. The form of the utility function is common

knowledge. The location of k is each voter’s private information and the only

source of uncertainty. Candidates have the same utility function as voters. We

denote candidate i’s most favoured policy position i, i 2 p = fl; rg, where l is the

left-wing and r the right-wing candidate, and l < r. The set of ideal policies, or

ideologies, p is assumed to be common knowledge.

2.1. Timing

We analyse a two stage game in which nature draws a distribution of voter pref-

erences at a pre-stage, an opinion poll is taken at stage one, and the election is

held at stage two.
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At stage 1, which will be referred to as the campaign stage, each candidate

i announces a position zi1 2 ·. This is candidate i’s initial policy stand. An

opinion poll is taken after the announcements of the vector of initial platforms

z1 = (zl1; zr1). The result of the opinion poll is published immediately after it has

been taken. This means that candidates are symmetrically informed about voters.

The candidates use information from public opinion polls to update beliefs about

the distribution of voter preferences. The opinion poll has a simple structure: A

sample is drawn at random from the population. Each selected voter is asked a

single question: ”Suppose that the election is held today. On the basis of initial

policy stands, which candidate would get your vote, l or r?” We assume that there

are no abstentions and that responses are sincere (voter k selects the candidate

that maximizes utility Uk).

Elections are held at stage 2, the election stage. Candidate i takes his …nal

policy stand zi2 2 ·. There are no costs associated with a change in platform

from zi1 to zi2. On election day voters decide which candidate to support on the

background of …nal policies z2 = (zl2; zr2). Also at this stage of the game there are

no abstentions, and voting is sincere. The outcome of the election is determined

by simple majority rule. The winning candidate i implements zi2 and there are

no ”spoils of o¢ce”. Thus, candidate i gets utility Ui(zj2) whenever candidate j

wins the election. The utility function implies that a candidate prefers to lose the

election if ji¡ zj2j < ji¡ zi2j.

Some of the assumptions we have made so far deserve further comment. First,

we have assumed sincerity in the poll as well as the election. This implies that

voters do not let strategic considerations guide their decisions. It easy to show

that sincere voting is a weakly dominating strategy in a two-candidate election.

Therefore this assumption is not restrictive in the election. Sincere reporting

(truth-telling) is not necessarily rational in the opinion poll. There is a …nite num-
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ber of respondents in the poll, so a participating voter has a measurable in‡uence

over the feedback to the candidates. Every voter knows that the candidates use

poll information to derive their policy platforms. Hence, a poll respondent ought

to consider how her response a¤ects future actions of candidates when deciding

which of the opponents to vote for in the poll. In the analysis it is assumed that

each respondent perceives her in‡uence to be so small that she neglects it, but we

brie‡y return to this issue in section 5.6

Second, we have assumed that a candidate can costlessly relocate in the polit-

ical landscape from the …rst period to the last. Moreover, each candidate imple-

ments his …nal policy if he wins. Thus there is no commitment to initial policies

and full commitment to …nal policies. It is a strong simpli…cation to presume

that candidates are not held responsible at all for previous campaign promises.

The idea pursued here is that voters tend to forget or put no weight on what

has been said early on in a campaign, whereas they remember or put full weight

on recently stated policy intentions. Further, it is unclear why a candidate who

has been elected would implement a policy that di¤ers from his ex post optimal

policy. In this paper it is implicitly assumed that each candidate represents an

in…nitely lived party. The party has to consider its reputation and therefore in-

duces the candidate to implement the …nal policy. For discussions on the issue of

commitment in elections, see Alesina (1988) and Harrington (1992, 1993).

2.2. Belief formation

Before candidates select initial policies z1l and z1r, they must estimate the proba-

bility of receiving a certain popularity rating contingent on their announcements.

Let ht , (zlt + zrt)=2 denote average policy in the poll/election held at time t.
6See also Piketty (1998). In a model with two elections and two candidates, he shows that

a positive fraction of electorate votes for a candidate other than the most preferred in the …rst
election in order to a¤ect the outcome of the second election (his proposition 2).
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This is the location of the pivotal or swing voter, who is indi¤erent between the

two platforms. All voters to the left of ht prefer that the leftmost candidate wins,

the rest want the rightmost candidate to win. [0; ht] is the left and [ht;1] the right

period t constituency, respectively.

The functional form of the distribution g of voter preferences is assumed to be

common knowledge, and parametrized by two stochastic variables a and b, whose

domain A is also common knowledge. Speci…cally,

g(k; a; b) =
½ 1

2b k 2 [a¡ b; a+ b]
0 otherwise .

a has support [0; 1], and b has support (0; a] for a · 1
2 and (0; 1 ¡ a] for a ¸ 1

2 ,

since k is bounded by [0; 1]. By assumption (a; b) is uniformly distributed on A.

Suppose now that the two candidates have taken initial positions (z1l; z1r).

The leftmost candidate gets the following response from the opinion poll

y =

8
<

:

0 for h1 · a¡ b
h1¡(a¡b)

2b for h1 2 [a¡ b; a+ b]
1 for h1 ¸ a+ b

(2.1)

where y is his popularity rating. Given (2.1) and the distributional assumptions

on a and b, it is straightforward to calculate the prior probability F(y;h1) that a

fraction y or less of the voters are located to the left of h1:7

F (y; h1) =

(
1¡ h21

y for y 2 [h1; 1)
(1¡h1)2

1¡y for y 2 (0; h1]
: (2.2)

Consider now the situation in which an opinion poll has been taken and has

revealed that a share y > 1
2 of the voters lie in the left constituency. Both

candidates realize that the median voter is not located to the right of h1. It

follows that the position of the median voter Km is a stochastic variable with

support [0; h1]. They learn even more. Since they also observe y, the relationship
7See appendix A.1 for the details.
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between a and b is revealed. Let ©(y; h1; km) be the estimated probability that

the median voter lies in [0; km], contingent on y and h1, and let ' be the density

of ©. In appendix A.1 we show that © has the general form

©(y; h1; km) = s(y;h1)km + t(y; h1) for y 2 (0; 1). (2.3)

2.3. Strategies

At the campaign stage each candidate must decide which initial platform zi1

to adopt on the background of the vector of initial policies p = fl; rg and the

expectations about the future. Similarly, the action zi2 taken at the election stage

depends on p, the popularity rating y and the position of the pivotal voter h1.

The equilibrium conditions are

De…nition A con…guration z¤1 = (z¤l1; z¤r1) and z¤2 = (z¤l2; z¤r2) of initial and …nal

policies constitutes a Nash Equilibrium (NE) if the following conditions are

satis…ed for all (i; j) 2 p2, i 6= j:

z¤i2 2argmax
zi22·

Vi(p; y; h1; zi2; z¤j2), (2.4)

Vi(p; y; h1; zi2; z¤j2) , ©i(y; h1;bh2)Ui(zi2) + ©j(y; h1;bh2)Ui(z
¤
j2), (2.5)

z¤i1 2argmax
zi12·

Wi(p;bh1), (2.6)

Wi(p;bh1) ,
Z 1

0
Vi(p; y;bh1; z¤2(p; y;bh1))f(y;bh1)dy. (2.7)

Vi is candidate i’s expected utility of taking …nal position zi2 given that the

competitor has selected equilibrium policy z¤j2, contingent on the updated distri-

bution '. bht = (zit + z¤jt)=2 is average policy when j plays z¤jt, and i chooses an

arbitrary political platform zit. Note that utility does not depend on the vector

z1, but rather on the reduced statistic h1. This means that two games that have
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di¤erent action pairs at the campaign stage, z1 and ez1, are identical at the elec-

tion stage if h1 = eh1. An important implication is that Wi(¢) depends solely on

p and h1. Thus, Wi(p;bh1) is candidate i’s expected utility of taking initial policy

stand zi1 given candidate j’s position z¤j1, and given both candidates’ sequentially

rational play at the election stage, z¤2(p; y;bh1). f is the density of F . For future

reference, V ¤i and ©¤i are candidate i’s utility respective probability of winning,

given equilibrium play at stage 2.

3. Equilibrium analysis

3.1. The election stage

To begin with, we establish a well known result.8 It is general in that it essentially

only requires that preferences be single-peaked:

Lemma 3.1. In a Pareto e¢cient equilibrium the left-wing (right-wing) candi-

date is never elected on a more radical (conservative) platform than his own ideal

policy.9 Moreover, he never …nds himself supporting a more conservative (radical)

policy than his right-wing (left-wing) contestant.

Proof. See appendix A.2.

Lemma 3.1 states that the winning candidate supports a more moderate policy

than his most preferred in the election and that there is no switching of platforms

in equilibrium. The intuition is straightforward. If a candidate expects the op-

ponent to select a moderate platform (between the two ideal policies), he himself

has no incentive to announce a more extreme policy than his most preferred. By
8See Hansson and Stuart (1984), Calvert (1985) and recently Cukierman and Spiegel (1998).
9By a Pareto optimal equilibrium we mean an equilibrium such that there does not exist

a di¤erent con…guration of equilibrium policies that leaves neither candidate worse o¤ and at
least one of them strictly better o¤.
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taking a more moderate position he increases his probability of winning the elec-

tion, while supporting a policy more aligned with his own ideology. There is no

incentive to switch platforms either because this moves expected policy further

away from his ideal policy than necessary. We are now ready to state one of our

main results:

Proposition 3.1. If the left-wing candidate starts his election campaign by an-

nouncing a more radical policy than his conservative opponent, i.e. z¤l1 · z¤r1,

there will be an underdog e¤ect: the popularity of the initially most popular

candidate is (weakly) decreasing, whereas the opponent experiences (weakly) in-

creasing popularity ratings.

Proof. An equivalent statement is that the initially most popular candidate

never has a larger …nal than initial constituency. We prove this for the left-wing

candidate only. Candidate l has the highest initial popularity if y > 1
2 . His initial

and …nal constituency is [0; h¤1] respective [0; h¤2]. We need to show that h¤2 · h¤1.

But we have already shown this in the proof of lemma 3.1, see step 3 in appendix

A.2.

Why does a popular candidate experience that his constituency diminishes?

Suppose that candidate l is the majority candidate in the poll, that is y > 1
2 .

Assume further that l’s …nal constituency is larger than his initial constituency

(h¤2 > h¤1). In this case the median voter is known to be located to the left of h¤1,

and l wins the election with probability 1. He can move closer toward his ideal

point and still win with probability 1, or alternatively, candidate r can move to

the left and increase his probability of winning from zero. Thus, if the majority

candidate, the left-wing candidate in this case, has increased his constituency

there is always one candidate who has a strict incentive to lead a more radical

policy and no candidate has an incentive to announce a more conservative policy.
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The quali…cation for the existence of an underdog e¤ect is z¤l1 · z¤r1. In the next

subsection we show that this holds in every equilibrium. Before we can do that,

we must solve the campaign stage equilibrium.

Lemma 3.1 only gives necessary conditions for a vector of policy platforms

to constitute an equilibrium. We have yet to …nd su¢cient equilibrium condi-

tions. The subsequent analysis is concerned with the situation in which there is a

positive probability that the median voter is located somewhere between the two

candidate’s ideal policies.10 Consider a constrained maximization program where

candidate i maximizes

max
zi22·

Vi(p; y; h1; z2) (3.1)

s.t. zl2 · zr2 and zi2 2 [l; r] (3.2)

where (3.2) are the conditions of lemma 3.1. Let us …rst identify the trade-o¤

facing each candidate. Let zi2 < zj2 and suppose that candidate i selects a

position marginally closer to zj2. The change in expected utility is

@Vi
@zi2

=
'
2
(Ui(zi2)¡ Ui(zj2)) + ©iU 0i(zi2). (3.3)

Equation (3.3) is the well known trade-o¤ between winning votes and changing

to a less preferred policy. The …rst part on the right hand side is the bene…t of

choosing a more aggressive position. When candidate i moves marginally closer

to his competitor, the probability that he wins increases by '=2. This is to

be multiplied by the value of winning, which is Ui(zi2) ¡ Ui(zj2); the di¤erence

in utility between his own and the opponent’s …nal policy. The second term

represents the cost of changing position. If candidate i wins, which he does with

probability ©i, he is forced to implement a di¤erent policy than before. His utility

of winning changes by U 0i(zi2), which is negative if zi2 ¸ i. These e¤ects are of
10We must …nd the equilibria also when the probability that the median voter lies in [l; r] is

zero. This happens when (i) h1 · l and y ¸ 1
2 , and (ii) h1 ¸ r and y · 1

2 . See case 2 in
appendix A.2 for the details.
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course balanced at the optimum. Use (2.3) and (3.2) to rewrite the two FOC’s in

(3.3) as11

@Vl
@zl2

= s[
zr2 ¡ zl2
2

¡
zl2 + zr2
2

+
t
s
] = 0, km(y; h1)¡ zl2 = 0

¡
@Vr
@zr2

= s[
zr2 ¡ zl2
2

+
zl2 + zr2
2

¡
1¡ t
s
] = 0, zr2 ¡ km(y; h1) = 0.

km and km are the lower respective upper boundaries of the support of the median

voter, Km. The solution to the FOC’s has the remarkable property that each

candidate chooses position independently of the other candidate’s platform. In

order to understand this result, we need to study the strategic interaction between

the candidates. We consider candidate l only. Di¤erentiate (3.3) with respect to

r’s …nal policy zr2 to get

dzl2 =
·
[
@'
4@h2

¡
'
2
U 0l (zr2) +

'
2
U 0l (zl2)]=¡

@2Vl
@z2l2

¸
dzr2

Vl is strictly concave at the optimum hence the denominator is positive. Three

e¤ects can be distinguished. The …rst term in brackets is the sensitivity of candi-

date l’s marginal probability of winning the election to changes in zr2. Its sign is

ambiguous in general, but due to the uniform distribution of Km it is zero in this

case. When candidate r takes a more conservative position, candidate l is worse

o¤ than before if he loses the election. This provides an incentive for an aggressive

response, an e¤ect captured by the second term. Third, a rightward move by r

leads to an increased probability that l wins the election, all other things being

equal. This increases the marginal cost for l of choosing a position further away

from his ideal policy, which pulls in direction of an accommodating response. The

two last e¤ects work in opposite directions, but by risk-neutrality they cancel out,

hence dzi2=dzj2 = 0. The lesson is that a risk-neutral candidate who believes that

11In the derivation of the equilibrium we assume that y 2 (0;1). When y 2 f0;1g, © is no
longer linear. For a characterization of the equilibria in these two cases, see appendix A.3.
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a change in his competitors’s policy has no impact on the marginal probability of

winning the election, chooses political platform independently of the competitor’s

action. Note also that …nal policy zi2 is set independently of ideology i. This is

due to linearity of the utility unction. If zi2 lies outside [l; r], there is a corner

solution. Thus,

Proposition 3.2. If y 2 (0; 1), the equilibrium at the election stage is12

z¤l2(p; y; h1) = maxfkm(y; h1); lg if km · r (3.4)

z¤r2(p; y; h1) = minfkm(y;h1); rg if km ¸ l.

A major issue in the debate on opinion polls has been the extent to which

policy announcements depend on popularity ratings. By inspection of (3.4) and

(A.3), we …nd that a turn in opinion turns …nal policies in the same direction:

Corollary 3.1. The higher (lower) is the left-wing candidate’s popularity rating

y, the more radical (conservative) are candidates’ …nal policies.13

This result is intuitive, but a bit deeper than it looks at …rst glance. When

y increases, the median voter is perceived to be more radical than before. This

leads to an increased probability that the left-wing candidate wins the election,

all other things equal. As a result, the cost of selecting a more conservative policy

stand (the second term in (3.3)) goes up for the left-wing candidate, and the cost

12When km > r or km < l, there is a zero probability that the median voter is in [l; r], and
the equilibrium derived in appendix A.2 applies.

13Cukierman and Spiegel (1998) (CS) derive a similar result. They …nd that expected policy
becomes more conservative (radical) the higher an aggregate convergence parameter §, given
that a relative convergence parameter ¢ remains positive (negative) (their proposition 5). §
and ¢ depend on the candidates’ intrinsic value of holding o¢ce, their ideal policies and the
location of the median voter. To see the connection with the present analysis, de…ne ¢ , y¡1=2
and § , jy ¡ 1=2j¡1. When y > 1=2 and decreasing, ¢ is positive and § increasing, yielding
a right-wing turn in policies. y < 1=2 and increasing implies a negative ¢ and increasing §,
which leads to a left-wing turn in policies, both results according to CS. The same conclusion
follows from an application of corollary 3.1.
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of announcing more radical policy decreases for the conservative opponent. This

e¤ect tends to shift policies to the left for both candidates. On the other hand,

the marginal bene…t of winning the election (the …rst term in (3.3)) changes too

for both candidates. Irrespective of its sign, one of the candidates faces a cost

of announcing a policy further to the left. What corollary 3.1 states, is that the

second e¤ect never is su¢ciently strong to dominate the …rst. It is also of interest

to see how …nal policies depend on relative popularity ratings:

Corollary 3.2. If average initial policy is moderate, i.e. h1 2 [l; r], …nal policies

converge when the di¤erence in initial popularity disappears.

Proof. By inspection of (A.3), we see that km ! km ! h1 when y ! 1=2. This,

together with (3.4), implies z¤l2 ! z¤r2 for h1 2 [l; r].

Thus we expect to observe that candidates take almost identical positions in

close campaigns (that is when jy¡1=2j is small). This happens because y close to

1=2 reveals that the swing voter h1 is likely to be the median voter. A candidate

who announces a policy far from h1 is almost certain to lose the election if the

competitor announces a policy close to h1.

3.2. The campaign stage

We have assumed that there is no direct cost associated with a change from initial

platform zi1 to …nal policy zi2 for candidate i. Moreover, voters do not look at

a candidate’s campaign promises when deciding on whether to support him or

the other contestant in the election - they only look at the vector of …nal policy

announcements z2. Thus the campaign stage is all about information collection.

The kind of information that candidates get depends on their initial platforms. In

the most extreme case, when they select identical initial policy stands at 0 or at

1, no information is generated at all. In order to better understand the trade-o¤
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facing the candidates, consider the following situation:
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Figure 1

Suppose that candidate l believes that r chooses zr1 as initial policy stand.

Remember that a candidate bene…ts from being popular in the poll, because this

shifts …nal policies in his direction.14 The candidates foresee this e¤ect when they

initiate the campaigns and understand that it is important to win votes at the

early stages of the campaign. The left-wing candidate wins votes by moving from

the left to the right, say from zl1¡2" to zl1. This increases his expected popularity

since his constituency increases from [0; h1¡"] to [0; h1]. Thus the popularity e¤ect

triggers an aggressive initial policy. This comes at a cost, however. By choosing

an aggressive initial policy, a candidate changes the precision of the poll in the

following sense: when the left-wing candidate moves to the right to win votes, the

swing voter becomes more conservative. In this example she moves from h1¡ " to

h1. If it turns out that a majority of the voters are conservative, the precision of

the poll has increased, since the interval that the median voter is located in has

decreased from [h1¡ "; 1] to [h1; 1].15 This is bad news for the left-wing candidate

because the disclosure of the conservative opinion of the electorate leads to a

right-ward turn in …nal policies. For if it had been revealed that the median

voter was in [h1 ¡ "; 1] instead of in [h1; 1], both candidates would have taken the

increased uncertainty into account when deriving their optimal …nal policies. On
14Formally, dV ¤

l = [@V ¤
l =@y + (@V ¤

l =@zl2)@z¤
l2=@y + (@V ¤

l =@zr2)@z¤
r2=@y]dy. The second term

cancels, either due to the envelope theorem or because @z¤
l2=@y = 0 at the corner solution.

The third term cancels for the same reason because @V ¤
l =@zr2 = ¡@V ¤

r =@zr2. Thus dV ¤
l =

@©¤=@y(z¤
r2 ¡ z¤

l2)dy > 0.
15A poll result y < 1=2 is said to be more precise than another if the support of the median

voter is smaller in the former than the latter poll. In …gure 1 precision increases by h1¡(h1¡") =
" when l selects zl1 ¡ 2" over zl1 and y < 1=2. It decreases by the same amount when y > 1=2.
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the other hand, if a majority of the voters are radical, the precision of the poll has

decreased because the support of the median voter has increased from [0; h1 ¡ "]

to [0; h1]. This is bad news for the radical candidate, too: increased uncertainty

makes both candidates choose relatively conservative …nal policies. To summarize;

if the electorate is radical, the left-wing candidate wants this information to be

disclosed, and if it is conservative he wants this information to remain hidden.

This is the precision e¤ect. The radical candidate accomplishes a favourable

precision e¤ect by choosing zl1 ¡ 2" over zl1. Thus a candidate who takes an

aggressive position to win votes, realizes that the precision of the poll changes in

his disfavour, and so there is a trade-o¤ between popularity and precision. When

a candidate determines his initial policy, he must weight these two e¤ects against

each other. Candidate l’s expected marginal utility of taking a more conservative

position is
@Wl(p; h1)
@h1

=
Z 1

0

@V ¤l
@h1

fdy ¡
Z 1

0

@V ¤l
@y

@F
@h1

dy. (3.5)

When the radical contestant chooses a policy further to the right, the precision of

the poll increases in bad outcomes (when he is the minority candidate, y < 1=2)

and decreases in good outcomes (when he is the majority candidate, y > 1=2),

as already stated. The marginal loss for …xed y is @V ¤l =@h1.16 Each outcome has

probability weight f . The …rst term in (3.5) is thus the expected loss in utility

associated with a marginal change in precision. When the candidate takes a more

conservative stand, the probability of getting a certain poll result increases by

¡@F=@h1. This must be multiplied by the marginal utility of gaining popularity,

which is @V ¤l =@y. The second term in (3.5) then, is the expected marginal utility

of being more popular.17

16Formally, dV ¤
l = @©¤=@h1(z¤

r2 ¡ z¤
l2)dh1 < 0 (see previous footnote).

17To be precise, l’s bene…t of choosing a conservative position does not stem from the fact
that he himself wins more votes. If zl1 ¡" > zr1, l receives less votes by choosing zl1 over zl1 ¡".
However, the radical alternative, zr1 in this case, becomes more popular. This induces both
candidates to select more radical …nal platforms, ceteris paribus. Hence, l has an interest in
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It is convenient to simplify Wi before analysing the strategic interaction be-

tween candidates at the campaign stage. Ex ante expected policy is

¹e(p;h1) ,
Z 1

0
[©¤l z

¤
l2 +©

¤
rz
¤
r2]fdy

The term in brackets is the ex post expected equilibrium policy, which is denoted

by ¹¤(p; y; h1).18 If we restrain our attention to Pareto optimal equilibria, see

appendix A.2, z¤2 2 [l; r]2 for every set of ideologies p, popularity rating y and

average policy h1, hence V ¤i = ¡ji ¡ ¹¤j. This carries over to the ex ante case

since ¹¤ 2 [l; r]. Thus,

Wi(p; h1) = ¡ji¡ ¹ej:

Ex ante expected utility is the di¤erence between ideal policy and ex ante expected

policy. This, combined with ¹e 2 [l; r], has the immediate implication that the

campaign stage game is zero-sum.

Now go back to …gure 1. Suppose that initial policy zl1¡2" is l’s best response

to r’s initial policy zr1 and strictly preferred to zl1. This means that l expects

policy to be more radical at his preferred platform than at zl1. Since candidates

are symmetrically informed, r holds the exact same beliefs, realises that zr1 is his

worst response to zl1 ¡ 2", and announces some other initial platform, say ezr1.

But then zl1 ¡ 2" is no longer optimal for l, so he prefers a di¤erent position, and

so on. Consequently there is no interior equilibrium:

Proposition 3.3. (i) For almost every symmetric con…guration of ideal policies

l = 1 ¡ r, the equilibrium is unique if it exists. It has the radical candidate

taking initial policy stand to the extreme left and the right-wing candidate to

the extreme right. (ii) The equilibrium exists if the candidates have su¢ciently

extreme ideologies.

increasing the popularity of the radical alternative, irrespective of who the radical alternative
is.

18Ex ante and ex post describe the situation prior to the opinion poll and election respectively.
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Proof. See appendix A.4.

There is no switching of initial platforms in equilibrium and so the bandwagon

e¤ect in proposition 3.1 is veri…ed. The intuition behind part (i) of proposition

3.3 lies in the expected information value of announcing a certain platform. If

one candidate announces a platform that he expects to be bene…cial to himself,

the opponent anticipates that the information to be revealed will hurt him, and

so he his better o¤ supporting a di¤erent platform. But then the platform chosen

by the …rst candidate is no longer optimal, and so on. Part (ii) is illustrated in a

…gure:

It shows the di¤erence in ex ante expected utility betweenWl(h1) andWl(1=2) as

a function of average initial policy h1 for a few symmetric con…gurations of ideal

policies (l; 1¡l). By virtue of the zero-sum character of the game, the conservative

candidate’s utility Wr is the mirror image of Wl around the horizontal axis. If

average initial policy h1 is in [0; 12 ] respective [12 ; 1], we will say that the election
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campaign has a radical respective conservative bias. When both candidates have

extreme ideologies, e.g. l = 0:1 and r = 0:9, the left-wing candidate prefers a

radical to a conservative bias since Wl(h1) > Wl(1 ¡ h1) for all h1 < 1=2. By

announcing extreme initial platforms each candidate ensures that the campaign

is never biased in the opponent’s favour, and that it is biased in one’s own favour

if the opponent behaves suboptimally. Thus, extreme initial platforms are an

equilibrium. However, if both candidates have moderate ideologies, e.g. l = 0:3

and r = 0:7, it is better for the left-wing candidate to choose initial policy far

to the right, than to choose initial policy to the extreme left if the opponent has

taken a position to the extreme right. But if he chooses to do so, it is no longer

optimal for candidate r to take a position to the extreme right, and so on. Hence,

there exists no equilibrium. When l = r = 1=2, both candidates are indi¤erent

to initial policies since Wi(h1) =Wi(1=2) for all h1. The reason is that they both

know that they will choose identical …nal policies z¤i2 = 1=2 irrespective of l’s

popularity y (lemma 3.1. Hence, the information generated in the poll is of no

value.

The analysis above yields a prediction of an election campaign with extrem-

ist politicians. The two candidates choose political platforms as far from each

other as possible at the outset of election campaign. The left-wing candidate

takes a very radical political stand whereas the right-wing candidate represents

a deeply conservative policy. Initial policies do not have any commitment value

and are abandoned as the election campaign proceeds. When political platforms

become important, i.e. when there is commitment value to them, both candidates

choose platforms that are compromises between their ideal policies. This can be

summarized as:

Corollary 3.3. The distance between policy platforms decrease over the course

of the election campaign when equilibrium policies exist.
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4. Welfare

As has been shown in the previous section, …nal policies are sensitive to public

opinion. In this section we address the question whether the electorate is better

o¤ with or without the possibility to express its opinion through polls. We do this

by comparing voter utility under two di¤erent elections. The …rst is the election

studied in the previous section with election campaigns and a public opinion poll.

We restrict our attention to the symmetric case l = 1 ¡ r, and where the two

candidates initially announce policies symmetrically around the middle of the

issue space, i.e. h1 = 1=2.

In the second election candidates do not have access to polls and must rely

on prior beliefs about voter preferences when determining optimal policy. Since

election campaigns are about information collection only, there is no scope for

election campaigns in this election. Thus candidates immediately commit to …nal

policies znp = (znpl ; znpr ). The derivation of the equilibrium follows along the same

lines as the analysis of the election stage. The only exception is that the prior

distribution takes the place of the posterior distribution. It is easily veri…ed that

znp =
½
(xnpl ; 1¡ xnpl ) if l · xnl
(l; 1¡ l) otherwise , (4.1)

where (xnl ; xnr ) are the solutions to two …rst order conditions derived from (3.3).

The important thing to note is that equilibrium policies (znpl ; z
np
r ) are located

symmetrically around 1=2, leaving each candidate with a 50% chance of winning

the election.

Ex ante expected utility in the two elections are compared. That is, we analyse

expected welfare after the announcement of candidate ideologies, but prior to the

opinion poll. Consider …rst the situation in which …nal policies z¤i2 are expected to

be more moderate in elections with polling than without, i.e. znpl · z¤l2 · z¤r2 · znpr
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for all y. The ex post costs and bene…ts of polls are illustrated in the …gure below
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When y > 1=2 it is revealed that the median voter lies somewhere to the left of

1=2. In this case candidate l wins the election without the poll since the median

voter prefers znpl to znpr . The left-wing candidate implements znpl , which leaves

voter k with utility ¡jk ¡ znpl j. In the election with the poll, voter k’s utility

depends on y, the popularity of the left-wing candidate. The higher is y the

more radical are …nal policies z¤i2. If y is su¢ciently high, say higher than y,

both candidates select …nal policies closer to k’s ideal point than znpl . Hence, she

prefers a poll to be taken if her favourite candidate l is very popular. Suppose now

that y < 1=2 so that the right-wing candidate wins the election without the poll.

This yields ¡jk ¡ znpr j for voter k. If a poll is taken both candidates select less

conservative policies than zn¤r , so she is better o¤ under the poll irrespective of

who wins the election. Therefore voter k prefers a poll to be taken also for every

y < 1=2. Only in the circumstances where voters are modestly radical would she

be better o¤ without a poll because only then would implemented policy znpl be

closer to her ideal policy k than z¤i2. Under a symmetric distribution of popularity,

the latter event is less likely than the two former events. Hence, every voter in

(znpl ; z
np
l ) bene…ts from a poll ex ante. What about the more extreme voters?

Expected utility is equal to the distance between ideal policy k and expected

equilibrium policy ¹e for every voter with ideal policy k · znpl · z¤i2. Further,

expected equilibrium policy is the same under both elections due to the symmetry

of the game. Therefore every voter outside (znpl ; z
np
l ) is indi¤erent to the poll. To

summarize;
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Proposition 4.1. If …nal policies are expected to be more moderate in elections

with polling than without, i.e. znpl · z¤l2 · z¤r2 · znpr for all y, the introduction of

a public opinion poll is a Pareto improvement.

Proof. See appendix A.5.

Hence there is some merit to the argument that voters bene…t when policies

are in‡uenced by public opinion. The result hinges on the symmetry on the game

and the assumption that policy announcements become more moderate after the

introduction of the poll.19 Suppose that the last assumption does not hold, i.e.

z¤l2 < z
np
l for high y. Then a voter with ideal policy k 2 (znpl ; z

np
l ) might prefer

that no poll be taken for both high and low values of y. In expectation these two

events may dominate events in which she prefers polls. It can be shown that every

voter would prefer a poll not to be taken if jzn¤l ¡ zn¤r j is su¢ciently small.

5. Truth-telling in the opinion poll

We have analysed the election game as if there are only two players, namely the

left- and the right-wing candidate. Strategic behaviour of voters has been ruled

out by the assumption that voting is sincere. This assumption is natural at the

election stage because it involves the use of a dominating strategy. Things are

more complicated in the poll. A voter who has been selected in a poll knows that

there is no commitment value to the platforms that she is supposed to vote over.

Moreover, she realizes that the candidates’ view of the world is a¤ected by their

popularity rating. The rational voter carefully considers how her vote might a¤ect

candidates’ future actions before deciding on which candidate to support. In this

section we discuss the trade-o¤ facing a voter who has been selected to say his
19There is some evidence that the distance between candidates in US politics has decreased

after the introduction of opinion polls (Ginsberg, 1976). It remains an open question whether
policies also have become more moderate.
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opinion in the poll.

Suppose that the left-wing candidate announces a more radical initial policy

than the right-wing candidate and consider a selected voter with ideal policy k to

the right of the swing voter h1. Sincere voting implies that she is supposed to

vote for the right-wing candidate in the poll. What now if she lies and supports

the left-wing candidate instead? If all other voters truthfully reveal their political

sympathies, political support for the conservative alternative is systematically

underestimated in the poll. If the number of poll respondents is large, voter k’s

expected utility of lying can be approximated by

S(k; p; h1) ,
Z 1

0

@Vk
@z2

@z¤2
@y
fdy:

When k votes for the left-wing candidate, both candidates are led to believe that

the political support for the radical alternative is higher than it really is. They

respond by choosing more radical …nal policies than they would otherwise have

done. That e¤ect is captured by the second term under the integral, @z¤2=@y. The

marginal impact on voter k’s utility is @Vk=@z2 where Vk is k’s utility contingent on

candidate l’s popularity rating y and average policy h1, when the candidates have

selected …nal policies z2. k does not know y in advance, hence the expectation.

Two separate e¤ects are identi…ed

@Vk
@z2

@z¤2
@y

= [Uk(z¤l2)¡ Uk(z
¤
r2)]'

¤@h
¤
2

@y
+

X

p

©¤iU
0
k(z

¤
i2)
@z¤i2
@y

. (5.1)

First, the probability that r wins the election increases due to a leftward turn in

…nal average policy h¤2. This e¤ect is the …rst term in (5.1). k bene…ts from this

e¤ect if and only if the right-wing candidate’s …nal policy stand z¤r2 is closer to

k’s bliss point than that of the left-wing candidate, z¤l2. The second part of (5.1)

is the direct e¤ect associated the leftward movement by the candidates. Trivially,

k bene…ts from a leftward movement by candidate i if and only if the candidate’s

…nal policy is too conservative, i.e. i¤ z¤i2 > k.
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Let zmin be the most radical and zmax the most conservative equilibrium …nal

policy stand, contingent on the set of ideologies p and average policy h1. Consider

a voter with bliss point k ¸ zmax, and let k > h1, as before. Candidates choose

platforms to the left of k in equilibrium, irrespective of the outcome of the opinion

poll. Insert Uk(z¤i2) = (z¤i2 ¡ k) into (5.1) to get

@Vk
@z2

@z¤2
@y

= ¡[z¤r2 ¡ z¤l2]'
¤@h¤2
@y

+
X

p

©¤i
@z¤i2
@y

(5.2)

for all y. If k lies, the probability that the right-wing candidate wins increases.

This is bene…cial to her because she is more sympathetic to the policy of the

conservative than that of the radical candidate, hence the …rst term in (5.2) is

positive. However, both candidates are too radical for her to begin with, so she

would prefer them not take more radical policy stands than they already have.

Hence the second term in (5.2) is negative. Due to risk-neutrality of preferences,

voter utility is in this case nothing but an a¢ne transformation of candidate

utility. (5.2) then, is the sum of the two …rst order conditions in (??), so the

terms cancel out. S(k; p; h1) is equal to zero since (5.2) is equal to zero for every

y, which implies

Observation A voter with ideal policy outside (zmin; zmax) has no incentive to

lie in the opinion poll if she expects all other voters to respond truthfully

and the candidates to act as if everybody is telling the truth.

Consider now a voter with bliss point k 2 (h1; zmax) and let yi = z¤
¡1

i2 (p;h1; k).

The marginal utility of lying is

S(k; l; h1) =
Z yr

yl
[(z¤l2 ¡ k ¡ (k ¡ z¤r2))'

¤@h¤2
@y

¡ ©¤l
@z¤l2
@y

+©¤r
@z¤r2
@y
] fdy. (5.3)

The left-wing (right-wing) candidate announces a more radical (conservative) pol-

icy than k for all y 2 (yl; yr). This means that k loses (bene…ts) from a leftward
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move by l (r). The change in l’s probability of winning has positive or negative ef-

fect on k’s expected utility, depending on the respective policies’ relative distance

from k. Therefore the sign of (5.3) can be positive or negative. We gain additional

insight by studying how the incentives to lie change across the electorate

1
2
@S
@k

= ¡
Z yr

yl
'¤
@h¤2
@y
fdy+

X

p

©¤i (yi)f(yi; h1).

The economically interesting term is the …rst, which is positive.20 A more ex-

treme voter is more (less) aligned with the platform of the conservative (radical)

candidate than a more moderate voter. Hence, she has a stronger incentive to lie

than a moderate voter in order to increase the conservative candidate’s chances of

winning the election, although the second term makes it impossible to determine

the net e¤ect. Some voters might be better o¤ lying, some might not.

Thus the assumption of sincere voting is not innocuous. Rational voters might

…nd it in their best interest to manipulate the poll. This does not necessarily mean

that the reliability of the opinion poll is seriously a¤ected. If there are radical

voters who vote for the conservative alternative, there will also be conservative

voters who give their votes to the left-wing candidate. The fact that these two

e¤ects partially o¤set each other serves to increase the overall reliability of the

poll.

6. Conclusion

This paper has explored how candidates use election campaigns and opinion polls

to gain information about voters and studied how information a¤ects candidates’

subsequent policy announcements. A two stage model of an election campaign

has been developed. At the …rst stage candidates have the opportunity to select
20The second, negative, term is the derivative with respect to the upper and lower bounds of

the integral. It is technical and due to non-di¤erentiability of Uk(¢) at z = k.
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an initial policy stand and test its popularity by means of a public opinion poll.

They commit to …nal policy after the publication of the poll result. We …nd that

there are two opposing forces driving candidates in their quest for information:

on one hand candidates would like to have a high rating in the poll, on the other

hand the value of receiving this information decreases when a candidate tries to

accomplish it. Candidates announce extreme initial policies in equilibrium. Com-

mitment has a disciplining e¤ect on policy announcements: Because campaign

promises made at the …nal stage must be ful…lled, candidates end up at platforms

that are compromises between their ideal policies, regardless of their previous po-

sitions in the election campaign. Hence, there is convergence of policies during

the campaign. We identify an underdog e¤ect; the popularity of the majority

candidate decreases as the election campaign evolves. It has also been shown that

an opinion poll constitutes a Pareto improvement if …nal policies are expected to

become more moderate after the introduction of the poll.

The analysis can be extended in several directions. We have assumed that a

candidate can change platform at no cost. This might induce large changes in

a candidate’s policy over the course of the election campaign. A candidate who

frequently changes platform, or suddenly promotes a policy very di¤erent from his

previous policy stand, might su¤er a loss in political credibility. This objection

suggests that a cost of changing political platform be introduced. Further, politi-

cians have reasons beside information collection for entering a campaign, either

to inform voters about their intentions (Banks, 1990) or policy platforms (Chap-

pell, 1994; Hinich and Munger, 1994). This extra informational aspect might add

additional insights into the actions of candidates during an election campaign. A

third extension is to allow endogenous entry decisions and study the properties

of multi-candidate equilibria. This would be a direct generalization of Osborne

and Slivinski’s (1996) model of endogenous candidates to the case with candidate
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uncertainty. Finally, elections often consist of an incumbent and a challenger.

In this paper we have assumed that both candidates are challengers. It would

be interesting to extend the present model to account for incumbency e¤ects in

election campaigns.
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A. Appendix

A.1. The prior and posterior distributions

We …rst derive the prior. Consider the case with 1 > y > h1 > 1=2.21 Use (2.1)

to write b as a function of a

b(a) =
h1 ¡ a
2y ¡ 1

: (A.1)

21For simplicity, we assume that candidate l respective r gets all the votes in [0; ht] respective
(ht;1] when zlt = zrt = ht. This has the convenient implication that the distribution functions
depend solely on the reduced statistics h1 and h2. The standard assumption, that votes are
split equally among the two candidates at zlt = zrt, renders a potential discontinuity at ht.
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b(a) is drawn in a …gure below. A, the support of (a; b), is the triangle formed

by B [C [D [E. Since @y=@a · 0 in (2.1), the leftmost candidate never gets a

better poll result than y as long as (a; b) is in E.

Figure A1
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(a; b) is uniformly distributed so F (y; h1) is equal to the relative size ofE compared

to A:

F (y; h1) = 1¡
h21
y

.

By solving the other cases in a similar fashion, we get (2.2). The leftmost can-

didate gets all the votes if a + b · h1, i.e. if (a; b) is in B [ C. Thus the

probability mass on the two events y = 0 and y = 1 is P1(h1) = h21 respective

P0(h1) = (1¡ h1)2:

We now derive the posterior distribution ©. Let 1 > y > h1 > 1=2. This

information reveals that a and b lie somewhere along the line b(a) in …gure A1.

Consider a point km < h1. Let ey be the share of the voters located at [0; km].

Clearly, ey · y and satis…es

ey = maxf0;
km ¡ (a¡ b)

2b
g: (A.2)

Insert a = h1 ¡ (2y ¡ 1)b into (A.2) to get

ey = maxf0; y ¡
km ¡ h1
2b

g:

Note that @ey=@b ¸ 0: De…ne b as

1
2
= y ¡

h1 ¡ km
2b

, b =
h1 ¡ km
2y ¡ 1
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Since @ey=@b ¸ 0, it follows that ey ¸ 1=2 for all b ¸ b. Thus, the probability that

the median voter lies in [0; km] is equal to the probability that b ¸ b: Figure A1

reveals that the support of b is [0; h1=2y]. The assumptions of uniformity imply

that b too is uniformly distributed. Thus

©(y; h1; km) =
Z h1=2y

h1¡km
2y¡1

2y
h1
dx = 1¡

2y
h1
h1 ¡ km
2y ¡ 1

for y >
1
2

and y ¸ h1.

Solve the other cases to get

© =

8
>>><

>>>:

1¡ 2y
h1
h1¡km
2y¡1 for y 2 (maxf12 ; h1g; 1) and km 2 [h12y ; h1]

1¡ 2(1¡y)
1¡h1

h1¡km
2y¡1 for y 2 (12 ; h1] if h1 ¸ 1

2 and km 2 [1+h1¡2y2(1¡y) ; h1]
2y
h1
km¡h1
1¡2y for y 2 [h1; 12) if h1 · 1

2 and km 2 [h1; h12y ]
2(1¡y)
1¡h1

km¡h1
1¡2y for y 2 (0;minf12 ; h1g) and km 2 [h1; 1+h1¡2y2(1¡y) ]

. (A.3)

Suppose now that y = 1. This implies, as already mentioned, that (a; b) lies

somewhere in B [C. Pick some km < h1. The median voter is located to the left

of km if a < km since g is symmetric around a. So the median voter is in [0; km] if

(a; b) 2 B. The probability of this event is equal to the size of B relative to the

size of B [ C. Thus

©(1; h1; km) =
½
2(kmh1 )

2 for km 2 [0; h12 ]
1¡ 2(h1¡kmh1

)2 for km 2 [h12 ; h1]
. (A.4)

In a similar fashion

©(0; h1; km) =
½
2(km¡h11¡h1

)2 for km 2 [h1; 1+h12 ]
1¡ 2(1¡km1¡h1

)2 for km 2 [1+h12 ; 1] . (A.5)

A.2. Proof of lemma 3.1

The proposition states that l · z¤l2 · z¤r2 · r in a Pareto optimal equilibrium.

The proof is divided into two separate cases. Case 1 is where there is a positive

probability that the median voter lies in [l; r]. This happens if (i) l < h1 < r, if

(ii) h1 · l and y < 1
2 , or if (iii) h1 ¸ r and y > 1

2 . Case 2 applies when there is a

zero probability that the median voter is in [l; r].
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Case 1: We show that l · z¤l2 · z¤r2 · r in every equilibrium. Let y ¸ 1
2

(y < 1=2 follows from a symmetric argument):

Step 1 z¤i2 ¸ l, i 2 p: Suppose …rst that z¤i2 < l. This gives V ¤i · Ui(z¤j2),

j 2 p, i 6= j. Consider candidate i’s alternative strategy zi2 2 (z¤j2; l]. Let

h , (zi2 + z¤j2)=2 and ©i = ©i(h). Ui(zi2) > Ui(z¤j2) implies Vi(zi2; z¤j2) > Ui(z¤j2)

because ©i > 0 by the assumption that the median voter might be located in [l; r],

hence z¤i2 cannot be a Nash Equilibrium (NE). Suppose next that z¤i2 < l · z¤j2.

Let candidate i’s alternative strategy be zi2 = minfi; z¤j2g. If zi2 = i, we get

V ¤i < ©¤jUi(z¤j2) · Vi(zi2; z¤j2). The …rst inequality follows from Ui(z¤j2) < 0, the

second (weak) inequality from the fact that ©j is non-increasing in h as long as

zi2 · z¤j2. If zi2 = z¤j2, Vi(zi2; z¤j2) = Ui(z¤j2) > V ¤i . The inequality is due to

single-peakedness of Ui.

Step 2 l · z¤l2 · z¤r2: Suppose, on the contrary, that l < z¤r2 < z¤l2. Consider

candidate l’s alternative strategy zl2 2 [l; z¤r2). Ul(zl2) > Ul(z¤r2) in combination

with ©l > 0 implies Vl(zl2; z¤r2) > Ul(z¤r2) ¸ V ¤l .

Step 3 h¤2 · h1: Suppose that h¤2 > h1. z¤l2 · z¤r2, hence ©l(h¤2 ¡ ") = 1

for all " 2 (0; h¤2 ¡ h1]. This means that if candidate l moves 2" to the left,

his utility changes by Ul(z¤l2 ¡ 2")¡ Ul(z¤l2). He chooses to do so unless z¤l2 = l.

Thus, h¤2 > h1 ) z¤l2 = l. Suppose now that z¤l2 = l. This gives candidate r

utility V ¤r = Ur(l) whenever h¤2 > h1. Let candidate r’s alternative strategy be

zr2 2 (l;minfh1; rg). Obviously h < h1, which implies Vr(zr2; z¤l2) > V ¤r because

©r > 0 and Ur(zr2) > Ur(l) for some zr2. Thus, z¤l2 = l ) h¤2 · h1. We combine

these two results and …nd that h¤2 > h1 ) h¤2 · h1, which is absurd.

Step 4 l · z¤l2 · z¤r2 · r: By using the same technique as in step 1, we

can easily show that z¤r2 ¸ z¤l2 > r cannot be an NE. Finally, we verify that

z¤l2 · r < z¤r2 cannot hold in equilibrium either. In the last case candidate r is

strictly better o¤ choosing zr2 2 [r; z¤r2) because U(zr2) > U(z¤r2) and ©r ¸ ©¤r > 0.
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The last strict inequality follows from h¤2 · h1 and the support of Km.

Case 2: The set of Pareto-e¢cient equilibria is (i) z¤l2 = l and z¤r2 2 [l; 1] when

h1 · l and y ¸ 1
2 , and (ii) z¤l2 2 [0; r] and z¤r2 = r when h1 ¸ r and y · 1

2 . In (i)

candidate l implements his favourite policy with probability 1. The same is true

for r if (ii) applies.

We study (i) only. We start by showing that z¤l2 = l and z¤r2 2 [l; 1] is in fact a

set of equilibria. Note …rst that h¤2 ¸ h1. Thus ©¤l = 1 and V ¤l = 0.22 This is the

maximal utility a candidate can get, hence l = ¡l(z¤r2) where ¡i(zjt) is candidate

i’s set of best replies when candidate j selects policy zjt. Candidate r gets utility

V ¤r = Ur(l) under the proposed equilibrium because ©¤r = 0. His alternative is

to select zr2 < l which yields Vr(zr2; z¤l2) < Ur(l) because Ur(zr2) < Ur(l) and

©r > 0. Thus, ¡r(l) = [l; 1]. There can be no equilibrium with z¤i2 · l, z¤l2 6= z¤r2
because i strictly bene…ts from a strategy in [z¤j2; l]. Moreover, z¤i2 > l cannot

be an equilibrium either since l = ¡l(z¤r2). However, ez¤2 = (z; z) is an NE for all

z 2 [h1; l) because a candidate gains nothing by moving to the right and strictly

loses by moving to the left. These equilibria are all Pareto-dominated because
eV ¤i = Ui(z) < Ui(l) = V ¤i .

A.3. Election stage equilibrium for extreme values of y

Consider the case with y = 1.Use (A.4) to write the two FOC’s in (3.3) as

2h2(zr2 ¡ zl2)=h21 ¡ 2h22=h
2
1 = 0 (A.6)

2h2(zr2 ¡ zl2)=h21 ¡ (1¡ 2h22=h
2
1) = 0

The solution is zl2 = h1=4, zr2 = 3h1=4. If h1 is small, there is a corner solution

at which z¤l2 = l. z¤r2 is found by substituting z¤l2 = l into the bottom equation of
22To be precise, ©¤

l = 1 for almost all y ¸ 1=2 and h1 · l · z¤
r2. The only exception is

when y = 1=2, h1 = l and z¤
l2 = l. In this case ©¤

l = 1=2, but V ¤
l = 0 still holds, which is the

important thing to note.
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(A.6). To summarize:

z¤l2(p; 1; h1) =
½ h1

4 for h1 ¸ 4l
l otherwise

z¤r2(p; 1; h1) =
½ 3h1

4 for h1 ¸ 4l
2h1+l
3 otherwise .

The case with y = 0 is solved in the same way to get

z¤l2(p; 0; h1) =
½ 1+3h1

4 for h1 · 4r¡ 3
2h1+r
3 otherwise

z¤r2(p; 0; h1) =
½ 3+h1

4 for h1 · 4r¡ 3
r otherwise .

A.4. Proof of proposition 3.3

We …rst establish two intermediary results

Claim 1 If Wl(p; h1) 6= Wl(p; 1=2) for every h1 6= 1=2 in a neighborhood around

1=2, there are only two candidates for an equilibrium, either z¤1 = (0; 1) or

z¤1 = (1; 0).

Proof. Suppose …rst that h¤1 = 1=2 and that z¤1 2 (0; 1)2. Then one candidate

prefers z¤i1 ¡ " to z¤i1 for some " > 0. Suppose next that h¤1 6= 1=2. A necessary

condition for an NE isWi(p; h¤1) > Wi(p; 1=2) some i, sinceWi(p; h1) > Wi(p;1=2)

for some h1 close to 1=2. But then Wj(p; h¤1) < Wj(p; 1=2) for j 6= i due to the

zero-sum property of the game. j is then better o¤ playing zj1 = 1¡ z¤i1.

Claim 2 If claim 1 holds, there exists an equilibrium if and only if

Wl(p;h1) ¸ Wl(p; 1=2) ¸ Wl(p; 1¡ h1) 8h1 · 1=2 (A.7)

or

Wl(p; h1) · Wl(p; 1=2) · Wl(p; 1¡ h1) 8h1 · 1=2. (A.8)

If (A.7) respectively (A.8) is satis…ed, the unique NE is z¤1 = (0; 1) respec-

tively z¤1 = (1; 0).
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Proof. Su¢ciency: Let h , (zi1 + z¤j1)=2. Consider (A.7): z¤1 = (0;1) is an

equilibrium because zl1 > 0 ) Wl(p; h) · Wl(p; h¤1) since h > 1=2, similarly for

zr1 < 1. (1; 0) cannot be an NE because l prefers zl1 2 (1 ¡ "; 1) to z¤l1 = 1 for

some " > 0. The case with (A.8) is identical. Necessity: Suppose thatWl(p; h1) >

Wl(p; 1=2) > Wl(p; h1), h1 and h1 both smaller [larger] than 1=2. Let (0; 1) resp.

(1; 0) be the proposed equilibrium. Then r resp. l [l resp. r] is better o¤ playing

2h1 resp. 2h1 [2h1 ¡ 1 resp. 2h1 ¡ 1].

In order to prove (i) of proposition 3.3, it is su¢cient to show that @Wl(p; 1=2)=@h1 <

0. If this condition is satis…ed, the condition of claim 1 is met, and (A.8) is vio-

lated. We prove (ii) by demonstrating that (A.7) holds for l (r) su¢ciently low

(high). The distributions derived in appendix A.1 along with the equilibria in

(3.4), appendix A.3 and in case 2 of appendix A.2 can be used to derive explicit

expressions for ¹e. After some tedious calculations we …nd that

¹e =

8
>>>>>>>>><

>>>>>>>>>:

f4¡(1¡h1)(1¡2h1)h18 g for l < 1
8

flh21 + r(1¡ h1)2 + (3+10h1)(1¡h1)h1
8 + 16

27 [(h1 ¡ l)3
¡(r ¡ h1)3]g

for l 2 (18 ;
1
4)

f2l2h1 + 2lr(1¡ h1) + 16
27 [(h1 ¡ l)3 ¡ (r ¡ h1)3]

¡ (l+2h1)lh1
2 ¡ (h1 ¡ l)2h1 ln(2(h1¡l)h1

) + (1+4h1)h1
8

+(h1 ¡ r)2(1¡ h1) ln(2(r¡h1)1¡h1
) + (4h1+3)(1¡h1)

8

¡ [2(1+h1)¡l](1¡h1)l
2 g

for l 2 [14 ;
1
2)

.

(A.9)

The two lower expressions are valid only for h1 su¢ciently close to 1=2. Wl(p; h1) =

l ¡ ¹e(p;h1) yields a derivative

@Wl(p; 1=2)
@h1

=

8
>><

>>:

¡ 1
16 for l < 1

8
(1¡ 8

9(1¡ 2l))(1¡ 2l)¡ 5
16 for l 2 [18 ;

1
4)

3¡2l
2 [ln 2 + ln(1¡ 2l)](1¡ 2l) + (3¡ 5l)l¡

¡8
9(1¡ 2l)2 ¡ 1

4
for l 2 [14 ;

1
2)

,

which is negative. This proves (i). From (A.9), we get Wl(p; h1)¡Wl(p; 1=2) =

(1 ¡ h1)(1 ¡ 2h1)h1=8 for all l < 1=8 when r = 1 ¡ l. The di¤erence satis…es

condition (A.7).
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A.5. Proof of proposition 4.1

De…ne

W p
k , ¡

Z 1

0

X

p

©¤i jk ¡ z¤i2jfdy, (A.10)

the expected utility of voter k in the election with the poll and

Wnp
k , ¡

Z 1

1=2
jk ¡ zn¤l jfdy ¡

Z 1=2

0
jk ¡ zn¤r jfdy, (A.11)

her corresponding utility in the absence of the poll when h1 = 1=2. Let k 2

(zn¤l ; 1=2] and perform a change of variables on (A.10) and (A.11):

W p
k = ¡

Z 1

1=2

X

p

©¤i (y)jk¡z
¤
i2(y)jf(y)dy¡

Z 1

1=2

X

p

©¤i (1¡y)jk¡z
¤
i2(1¡y)jf(1¡y)dy,

Wnp
k =

Z 1

1=2
(zn¤l ¡ k)f(y)dy +

Z 1

1=2
(k ¡ zn¤r )f(1¡ y)dy.

By symmetry f(y) = f(1¡ y) and ©¤i (y) = ©¤j(1¡ y), so:

W p
k ¡Wnp

k =
Z 1

1=2
[(zn¤r ¡ zn¤l )¡

X

i2p

©¤i (y)(jk ¡ z¤i2(y)j+ jk ¡ z¤j2(1¡ y)j)]f(y)dy.

(A.12)

Let yi(k) , z¤¡1i2 (k) and use z¤i2(y) = 1 ¡ z¤j2(1 ¡ y) and zn¤l = 1 ¡ zn¤r to write

(A.12) as:23

W p
k ¡Wnp

k = 2
Z 1

yr(k)

X

p

©¤i (y)(z
¤
i2(y)¡ z

n¤
l )f(y)dy + 2

Z yl(k)

1=2
(k ¡ zn¤l )f(y)dy +

+2
Z yr(k)

yl(k)
[©¤l (y)(z

¤
i2(y)¡ z

n¤
l ) + ©

¤
r(y)(k ¡ zn¤l )]f(y)dy,

which is positive for all k 2 (zn¤l ; 1=2] if zn¤l · z¤l2 · z¤r2 · zn¤r for all y. This

extends to k 2 [1=2; zn¤r ) by a symmetric argument. W p
k = k ¡ ¹e for all k =2

(zn¤l ; zn¤r ). ¹e = 1=2 = (zn¤l + zn¤r )=2 )W p
k =W

np
k for all k =2 (zn¤l ; zn¤r ).

23The symmetric properties of the equilibrium are easy to derive and thus omitted.
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6(0,1$5 3$3(5 6(5,(6

7KH 6HULHV ZDV LQLWLDWHG LQ ìäæìï )RU D FRPSOHWH OLVW RI 6HPLQDU 3DSHUVñ SOHDVH FRQWDFW WKH ,QVWLWXWHï

ìääç

çíéï $VVDU /LQGEHFNã ,QFHQWLYHV LQ WKH :HOIDUHð6WDWH ð /HVVRQV IRU
ZRXOGðEH ZHOIDUH VWDWHVï êì SSï

çíèï $VVDU /LQGEHFN DQG 5HRUJDQL]DWLRQ RI )LUPV DQG /DERU 0DUNHW
'HQQLV -ï 6QRZHUã ,QHTXDOLW\ï ìé SSï

çíçï 7KRUYDOGXU *\OIDVRQã 2XWSXW *DLQV IURP (FRQRPLF 6WDELOL]DWLRQï êí SSï

çíæï 'DURQ $FHPRJOX DQG $JHQF\ &RVWV LQ WKH 3URFHVV RI 'HYHORSPHQWï éí SSï
)DEUL]LR =LOLERWWLã

çíåï $VVDU /LQGEHFNñ 6RFLDO 1RUPVñ WKH :HOIDUH 6WDWHñ DQG 9RWLQJï êê SSï
6WHQ 1\EHUJ DQG
-|UJHQ :ï :HLEXOOã

çíäï -RKQ +DVVOHU DQG 2SWLPDO $FWXDULDO )DLUQHVV LQ 3HQVLRQ 6\VWHPV ð D 1RWHï
$VVDU /LQGEHFNã ìè SSï

çìíï -DFRE 6YHQVVRQã &ROOXVLRQ $PRQJ ,QWHUHVW *URXSVã )RUHLJQ $LG DQG
5HQWð'LVVLSDWLRQï êì SSï

çììï -HIIUH\ $ï )UDQNHO DQG (FRQRPLF 6WUXFWXUH DQG WKH 'HFLVLRQ WR $GRSW D &RPPRQ
$QGUHZ .ï 5RVHã &XUUHQF\ï èäSSï

çìëï 7RUVWHQ 3HUVVRQñ *HUDUG 6HSDUDWLRQ RI 3RZHUV DQG $FFRXQWDELOLW\ã 7RZDUGV D
5RODQG DQG *XLGR 7DEHOOLQLã )RUPDO $SSURDFK WR &RPSDUDWLYH 3ROLWLFVï éí SSï

çìêï 0DWV 3HUVVRQñ 7RUVWHQ 'HEWñ &DVK )ORZ DQG ,QIODWLRQ ,QFHQWLYHVã $ 6ZHGLVK
3HUVVRQ DQG /DUV (ï2ï 0RGHOï éì SSï
6YHQVVRQã

çìéï /DUV (ï2ï 6YHQVVRQã 3ULFH /HYHO 7DUJHWLQJ YVï ,QIODWLRQ 7DUJHWLQJã $ )UHH
/XQFK" ëä SSï

çìèï /DUV (ï2ï 6YHQVVRQã ,QIODWLRQ )RUHFDVW 7DUJHWLQJã ,PSOHPHQWLQJ DQG 0RQLWRULQJ
,QIODWLRQ 7DUJHWVï êç SSï

çìçï $VVDU /LQGEHFNã 7KH :HVW (XURSHDQ (PSOR\PHQW 3UREOHPï êì SSï

çìæï $VVDU /LQGEHFNã )XOO (PSOR\PHQW DQG WKH :HOIDUH 6WDWHï ëë SSï

çìåï -DYLHU 2UWHJDã +RZ õ*RRGô ,PPLJUDWLRQ ,Vã $ 0DWFKLQJ $QDO\VLVï
êí SSï



çìäï -RDNLP 3HUVVRQ DQG +XPDQ &DSLWDOñ 'HPRJUDSKLFV DQG *URZWK $FURVV
%R 0DOPEHUJã WKH 86 6WDWHV ìäëíðìääíï ëì SSï

çëíï $VVDU /LQGEHFN DQG &HQWUDOL]HG %DUJDLQLQJñ 0XOWLð7DVNLQJñ DQG :RUN
'HQQLV -ï 6QRZHUã ,QFHQWLYHVï éê SSï

çëìï 3DXO 6|GHUOLQG DQG 1HZ 7HFKQLTXHV WR ([WUDFW 0DUNHW ([SHFWDWLRQV IURP
/DUV (ï2ï 6YHQVVRQã )LQDQFLDO ,QVWUXPHQWVï éæ SS

ìääæ

çëëï $VVDU /LQGEHFNã ,QFHQWLYHV DQG 6RFLDO 1RUPV LQ +RXVHKROG %HKDYLRUï
ìë SSï

çëêï -RKQ +DVVOHU DQG (PSOR\PHQW 7XUQRYHU DQG 8QHPSOR\PHQW ,QVXUDQFHï
-RVp 9LFHQWH 5RGULJXH] êç SSï
0RUDã

çëéï 1LOVð3HWWHU /DJHUO|Iã 6WUDWHJLF 6DYLQJ DQG 1RQð1HJDWLYH *LIWVï ëí SSï

çëèï /DUV (ï2ï 6YHQVVRQã ,QIODWLRQ 7DUJHWLQJã 6RPH ([WHQVLRQVï éê SSï

çëçï -DPHV (ï $QGHUVRQã 5HYHQXH 1HXWUDO 7UDGH 5HIRUP ZLWK 0DQ\
+RXVHKROGVñ 4XRWDV DQG 7DULIIVï êç SSï

çëæï 0nUWHQ %OL[ã 5DWLRQDO ([SHFWDWLRQV LQ D 9$5 ZLWK 0DUNRY
6ZLWFKLQJï êæ SSï

çëåï $VVDU /LQGEHFN DQG 7KH 'LYLVLRQ RI /DERU :LWKLQ )LUPVï ìë SSï
'HQQLV -ï 6QRZHUã

çëäï (WLHQQH :DVPHUã &DQ /DERXU 6XSSO\ ([SODLQ WKH 5LVH LQ 8QHPSOR\PHQW DQG
,QWHUð*URXS :DJH ,QHTXDOLW\ LQ WKH 2(&'" çé SSï

çêíï 7RUVWHQ 3HUVVRQ DQG 3ROLWLFDO (FRQRPLFV DQG 0DFURHFRQRPLF 3ROLF\ïìíí SSï
*XLGR 7DEHOOLQLã

çêìï -RKQ +DVVOHU DQG ,QWHUJHQHUDWLRQDO 5LVN 6KDULQJñ 6WDELOLW\ DQG 2SWLPDOLW\
$VVDU /LQGEHFNã RI $OWHUQDWLYH 3HQVLRQ 6\VWHPVï êå SSï

çêëï 0LFKDHO :RRGIRUGã 'RLQJ :LWKRXW 0RQH\ã &RQWUROOLQJ ,QIODWLRQ LQ D 3RVWð0RQHWDU\
:RUOGï çë SSï

çêêï 7RUVWHQ 3HUVVRQñ &RPSDUDWLYH 3ROLWLFV DQG 3XEOLF )LQDQFHï èè SSï
*pUDUG 5RODQG DQG
*XLGR 7DEHOOLQLã

çêéï -RKDQ 6WHQQHNã &RRUGLQDWLRQ LQ 2OLJRSRO\ï ìé SSï



ìääå

çêèï -RKQ +DVVOHU DQG ,4ñ 6RFLDO 0RELOLW\ DQG *URZWKï êé SSï
-RVp 9ï 5RGUtJXH] 0RUDã

çêçï -RQ )DXVW DQG 7UDQVSDUHQF\ DQG &UHGLELOLW\ã 0RQHWDU\ 3ROLF\
/DUV (ï 2ï 6YHQVVRQã ZLWK 8QREVHUYDEOH *RDOVï éí SSï

çêæï *OHQQ 'ï 5XGHEXVFK DQG 3ROLF\ 5XOHV IRU ,QIODWLRQ 7DUJHWLQJï èì SSï
/DUV (ï 2ï 6YHQVVRQã

çêåï /DUV (ï 2ï 6YHQVVRQã 2SHQð(FRQRP\ ,QIODWLRQ 7DUJHWLQJï èì SSï

çêäï /DUV &DOPIRUVã 8QHPSOR\PHQWñ /DERXUð0DUNHW 5HIRUP DQG 0RQHWDU\ 8QLRQï
êè SS

çéíï $VVDU /LQGEHFNã 6ZHGLVK /HVVRQV IRU 3RVWð6RFLDOLVW &RXQWULHVï êæ SSï

çéìï 'RQDOG %UDVKã ,QIODWLRQ 7DUJHWLQJ LQ 1HZ =HDODQGã ([SHULHQFH DQG 3UDFWLFHï
ìì SSï

çéëï &ODHV %HUJ DQG 3LRQHHULQJ 3ULFH /HYHO 7DUJHWLQJã 7KH 6ZHGLVK
/DUV -RQXQJã ([SHULHQFH ìäêìðìäêæï èí SSï

çéêï -�UJHQ YRQ +DJHQã 0RQH\ *URZWK 7DUJHWLQJï êé SSï

çééï %HQQHWW 7ï 0F&DOOXP DQG 1RPLQDO ,QFRPH 7DUJHWLQJ LQ DQ 2SHQð(FRQRP\
(GZDUG 1HOVRQã 2SWLPL]LQJ 0RGHOï éå SSï

çéèï $VVDU /LQGEHFNã 6ZHGLVK /HVVRQV IRU 3RVWð6RFLDOLVW &RXQWULHVï
éë SSï

çéçï /DUV (ï2ï 6YHQVVRQã ,QIODWLRQ 7DUJHWLQJ DV D 0RQHWDU\ 3ROLF\ 5XOHï
èì SSï

çéæï -RQDV $JHOO DQG 7D[ $UELWUDJH DQG /DERU 6XSSO\ï êè SSï
0DWV 3HUVVRQã

çéåï )UHGHULF 6ï 0LVKNLQã ,QWHUQDWLRQDO ([SHULHQFHV :LWK 'LIIHUHQW
0RQHWDU\ 3ROLF\ 5HJLPHVï éæ SSï

çéäï -RKQ %ï 7D\ORUã 7KH 5REXVWQHVV DQG (IILFLHQF\ RI 0RQHWDU\
3ROLF\ 5XOHV DV *XLGHOLQHV IRU ,QWHUHVW 5DWH 6HWWLQJ
E\ 7KH (XURSHDQ &HQWUDO %DQNï êä SSï

çèíï &KULVWRSKHU -ï (UFHJñ 7UDGHRIIV %HWZHHQ ,QIODWLRQ DQG 2XWSXWð*DS
'DOH :ï +HQGHUVRQ DQG 9DULDQFHV LQ DQ 2SWLPL]LQJð$JHQW 0RGHOï éê SSï



$QGUHZ 7ï /HYLQã

çèìï (WLHQQH :DVPHUã /DERU 6XSSO\ '\QDPLFVñ 8QHPSOR\PHQW DQG
+XPDQ &DSLWDO ,QYHVWPHQWVï êç SSï

çèëï 'DURQ $FHPRJOX DQG ,QIRUPDWLRQ $FFXPXODWLRQ LQ 'HYHORSPHQWï éê SSï
)DEUL]LR =LOLERWWLã

çèêï $UJLD 6ERUGRQHã 3ULFHV DQG 8QLW /DERU &RVWVã $ 1HZ 7HVW RI
3ULFH 6WLFNLQHVVï êê SSï

çèéï 0DUWLQ )ORGpQ DQG ,GLRV\QFUDWLF 5LVN LQ WKH 8ï6ï DQG 6ZHGHQã ,V WKHUH
-HVSHU /LQGpã D 5ROH IRU *RYHUQPHQW ,QVXUDQFH" êí SSï

çèèï 7KRPDV 3ï 7DQJHUnVã 2Q WKH 5ROH RI 3XEOLF 2SLQLRQ 3ROOV LQ 3ROLWLFDO
&RPSHWLWLRQï êç SSï


