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1 Introduction

In political science, an important issue is the degree of information transmission between
political representatives and the electorate. This issue has been studied in models with
costless advertising by for example Alesina and Cuikerman (1990), Banks (1990), Harrington
(1992,1993) and Martinelli and Matsui (1997). Banks finds that, if the realized policy of a
party is far away from the median of the voter distribution, voters are able to infer the true
policy from the announced platform of that party. If the platform is close to the median
of the voter distribution, this is not the case. Martinelli (1997) has studied whether voters
can learn from parties that have private information during the electoral process. Schultz
(1996) studies a situation where parties posses more information about the true state of the
world compared with voters. He finds that polarization leads to non-revealing sequential
equilibria. However, in all of these papers advertising is costless. In reality, a feature of
campaigning is that it is costly to send information to voters.

Another important aspect is how public subsidies affect campaign spending and the
policy outcome. Ortuno Ortin and Schultz (2000) analyses this aspect. They find that a
subsidy that depends on the vote share leads to policy convergence. Since the outcome in an
election is a lottery between the two parties and voters are risk averse, policy convergence
increases the utility of voters. A slight disadvantage in their model is that uninformed and
informed voters have the same perception of the policy of the party. Even uninformed voters
can infer the true policy of the parties. Thus, it does not really matter whether the subsidy
is directed towards campaign spending or some other purpose.

The main aim of this paper is twofold. First, we analyze how the resources spent on
campaigning depend on how close parties are to each other and how this in turn affects
voters. Second, we show how public funding affects the policy implemented. Also, we
provide theoretical support for the empirical fact that money affect voters most when races
are close.

We study a symmetric model with two parties. Each party has a predetermined policy

(or type) that is drawn from some distribution. One could think of the policy as the optimal



policy of the party, conditional of being elected. The parties care about the number of
votes/the probability of winning as well as the consumption of some private good. The
private good can be interpreted as a shortcut for spending in future elections. Each party
has access to resources that can be used for campaigning. Parties choose a platform, not
necessarily equal to the policy of the party, and a level of campaign spending. Since voters
do not know the platform of the parties, the parties campaign to inform the voters about the
platform. Given the platforms and the strategies of the parties, voters update their beliefs
and then vote sincerely for the parties.

Since pooling equilibria can be ruled out by a restriction on beliefs, we focus on separating
equilibria. We show that, if the policies of a given party are not too similar, there is a unique
separating equilibrium.

We also find that, the farther away parties are from each other, in terms of the (prior)
expected policy of the two parties, the less information is supplied (on average) in equilib-
rium. The motivation is the following. If a party informs a voter, the risk of voting for the
party vanishes. Since voter preferences are flat when parties are close to each other, the
effect of a risk reduction on voters is large when parties are close to each other. The effect
makes parties gain more votes by informing when parties (on average) are moderate. Then
spending increases and voters are (on average) more informed when parties are moderates.
Thus, extremism leaves more voters uninformed.

Furthermore, we find that the introduction of a public subsidy on campaign spending
leads to convergence in expected policy, given mild restrictions on how the public subsidy is
constructed. Given these restrictions, the subsidy increases spending by types close to the
mean (and median) of the voter distribution. These types are then more likely to win the
election, leading to policy convergence.

The results in the paper are in line with some stylized facts of campaign spending.
Empirical evidence in Erikson and Palfrey (2000) indicate that spending is largest and money
matters most, i.e., affects the vote share most, in elections where parties have approximately

the same probability of winning. We show that this result holds in the model. The reason



is the following. When parties are asymmetrically located they have different probabilities
of winning. Then the voters that change their voting behavior when being informed are
located far away from the median of the voter distribution. Since few voters are located
asymmetrically, few voters change their mind when being informed. The effect of spending
on the probability of winning is then small which leads to low spending.

One of the influences of this paper is Harrington and Hess (1996). In Harrington and
Hess campaigning is explicitly modeled. Parties are assumed to have a fixed initial pol-
icy. Parties can use resources either to move their policy closer to the opponent (positive
campaigning) or to move their opponents policy further away from the party’s own policy
(negative campaigning). However, there is no explicit model of why expenditures can affect
voter’s perceptions of the parties. Thus, the information processing by voters is modeled as
a black box.

The paper by Chappell (1994) has a more sophisticated model of voter behavior. There
are two parties that can choose either to spend an endowment on campaigning or not. In the
model campaigning is assumed to be truthful. Also, only two possible levels of campaigning
are allowed. Existence of equilibrium cannot be proven even in this simple setup. In contrast,
in the model presented here, equilibria exist. Also, the paper does not address the issue
studied in this paper.

Another paper that analyzes campaigning is Potters, Sloof and van Winden (1997). In
their paper, an incumbent faces challengers of two different types. In a separating equilib-
rium, only the “good” type spends resources on campaigning. Thus, the level of expenditures
serves as a signal of the challengers’ type. However, whether information transmission occur
or not do not depend on the positions of the parties but only on the benefits of being in
office and campaign costs. Thus, the effect of changes in extremism is not addressed.

In section 2 the model is described and in section 3 we characterize equilibria and study
how spending depends on how extreme parties are and how this affects voters. Section 4
analyzes the effects of public subsidies, section 5 analyzes asymmetric equilibria and section

7 concludes.



2 The Model

There are two parties and a continuum of voters. The policy space is the real line. Each
party has a predetermined policy (or type). The policy is interpreted as the optimal policy
of the party, conditional of being elected. Let P, = {pxg,prr} denote the set of possible
policies for party k. Consider the location of the policies of party one. We assume that
piv = pie + 20 where [ > 0 and pyy, < 0. Party 2 is located symmetrically on the opposite
side of the origin, i.e., we have popy = —p1yr and pop = —p1g. Define 6 = — (%le + %plE)
as the distance from the origin to the mean of the prior distribution for party 1. Thus,
a party is either far away from the median voter or close to the median voter, relative to
the expected policy. Note that pyp; < 0 implies 6 > [. The following figure illustrates how

parties are located.

Figure 1. The locations of the policies of the parties.
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Thus, the policy of party 1 is always smaller that the policy of party 2. A motivation for

this assumption is that, for example, voters usually know that republicans are always to the

right of democrats. !

For both parties, each policy is drawn with probability % 2 Thus, the probability that a
policy p; € Py is drawn for party k is independent of the policy drawn for party j # k. Let

P = P, x P, with generic element p.

L If this were not the case the following might occur in a separating equilibrium. As is shown below, voters
are either informed about or uninformed about the platform of the parties. Suppose that [ < paas < 0 < p1ps
and the strategy profiles are symmetric and reveals the type of each party. Then, any voter that is not
informed by any of the parties and has ideal point below (above) zero prefers party 1 (2) while any voter
informed by both parties that has ideal point below (above) zero prefers party 2 (1). Thus, the electorate
“switches” completely.

2 Most of the results hold without this assumption. However, the stability analysis is simplified.
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A party is concerned about getting as many votes as possible/maximizing the probability
of winning the election, as well as the consumption of some private good. The private good
can be viewed as a shortcut for spending in future elections. Each party has access to some
resource w > 0, which can be used either for informing voters or for consumption. Thus, the
parties have access to the same amount of resources. Let vy, denote the vote share/probability
of winning for party k.

Parties do not present their true policy to voters. Instead, parties announce platforms
that might be revealed to voters. We assume that it is costly for parties to announce
a platform different from the policy. A motivation for this cost is that voters condition
their voting behavior in an election on the difference between announced and implemented
platforms in the past. If a party wins an election today with a given probability, the likeliness
to win in the future decreases if the distance between the implemented policy and the
platform increases. Thus, the cost can be thought as being caused by the effects on the
performance of the party in future elections. In particular, given some policy py € P, and
some platform ¢ € R, we assume the utility from the votes a party gets is given by 6 (py, qx ) vk
where 6 is concave and decreasing in the distance between p, and g;. Given some spending

level ¢, party k of type ¢ = E, M has the following utility function

Wk (@, Cror Uiy D) = w — ¢ + 0Pk, Gi) V-

As we will see below, vy, in general depend on spending and platforms of both parties.

An alternative interpretation of the model is that parties have to raise money for cam-
paigning. Then —c¢; is the disutility from fund-raising.

Voters vote sincerely, i.e. vote for the party that gives them the highest expected utility,
given their beliefs concerning the policies. Since there is a continuum of voters, strategic
voting is not an issue. The (von Neumann-Morgenstern) preferences for voters are single
peaked. In particular, we assume that, given some enacted policy p; of party i, the payoff
when voting for party ¢ is

V(pi - 95) =—(pi — 13)2,



where x € R is the ideal point of the voter. The population of voters can be described by
the distribution of the voters’ ideal points. Let the density function be denoted by f and
the cumulative distribution function by F. We assume that f is symmetric around zero and
that f (v) > 0 for all v € R.

The timing in the model is the following. First, the policy of each party is revealed to the
party. Then, the parties simultaneously choose platform and spending. Next, parties cam-
paign and the election takes place. Finally, the policy of the winning party is implemented.

We assume that the policy of a party is not known to the other party when the platform
and spending is chosen. Also, voters do not know the policies. A party can announce any
platform in the policy space. We restrict attention to pure strategies. Let gx(px) denote
the announcement of party k with ideal policy px € Py and let q(p) = (¢1(p1), g2(p2)). Let
¢k (pr) € [0,w] denote the resources party k of type pp € Py spends on campaigning. Also,

let ¢(p) = (c1(p1), ca(p2)) and let X} = R x [0,w] denote the strategy space for party k.

2.1 Campaigning

Campaign expenditures and initially platforms are unobservable by voters. Parties use
campaigning to inform voters about the platform of the party. That campaign expenditures
are unobservable is open to discussion. During election campaigns, the levels are of campaign
expenditures are sometimes debated. Thus, it might be reasonable that some voters have an
idea of the amount of expenditures. On the other hand, it cannot be expected that all voters
know the level of expenditures. For simplicity, we then focus on the case where expenditures
are unobservable. Thus, voters can only extract information about the policy of a party
when observing the platform of the party. *

If a party k spends ¢, € [0,w], voters are informed about the platform of the party with
probability p(cx) where p(0) = 0, p(cx) < 1 and p'(cx) > 0. Also, p is concave and twice

continuously differentiable on (0, w]. Since the population is infinite, p(cg) is also the fraction

3 If campaign expenditure were observable to voters, the voters could infer the policy of a party by
observing the resources spent, if they depend on the policy of the party.



of the population informed the party.

The effects on voters of receiving information are twofold. First, informing a voter leads
to a reduction in risk of voting for the party that informed. Since voters are risk averse, this
effect makes the voter like the party that informed the voter more. Second, by revealing
the platform (and hence the policy, if we study separating equilibria), a party also affects
voter beliefs about the policy of the party. For example, if the expected policy is closer to
the voters’ ideal point than the actual policy, the utility of a voter decreases.

Messages cannot be directed to specific groups of voters. Also, the probability that a
voter is reached by one party is independent of the probability that he is reached by the
other.

2.2 Voter Beliefs

Voters form beliefs of the policy of a party, depending on whether they observe the platform
of the party or not. Suppose that ¢; € R and ¢» € R are the platforms of parties 1 and
2. Given the spending choices of the parties, voters might observe both, one or none of the

platforms. Let
) @ if party k£ has informed the voter
T 1%} otherwise

denote the observation of party k and let o = (01, 02). Also, let O denote the set of possible
observations. Let by; (0r) denote the belief that party k is of type ¢ when the voter observes
ok. Also, let b(0) = (bias (01) , bans (02)) -

Let y(b(0)) denote (the ideal point of) the indifferent voter when voter beliefs are given
by b(0). All voters observing o with ideal points to the left of this point votes for party one
and voters with ideal points to the right votes for party two. Thus, for a given observation,

sincere voting implies that voter strategies can be described by finding the indifferent voter

y(b(0)) for each o € O.



Quadratic preferences implies that the indifferent voter, given beliefs b (0), is

Cpb)tp00) | o2(b(0) —ad(b(o)
y(blo) = 2 21 (6(0)) + 92 (6(0)))

where py, (b(0)) is the expected platform and 0% (b(0)) the variance of party k, associated
with beliefs b(0).

(1)

2.3 Party payoffs

The payoff for party 1 of type i is, given policies p, platforms ¢ = (q1, ¢2), party spending

choices ¢ = (¢, ¢2) and voter beliefs b (-),

ﬁl(% ) b(')vpli)

y(b(q1,92)) y(b(q1,9))
=w —c1 +0(pui, 1) S pler)p(ca) / f(v)dv + p(cr)[1 = p(c2)] / f(v)dv
b(@ qg b

+[1 — p(c1)]p(ca) / fv)dv +[1 — p(c1)][1 — p(c2)] / f : (2)

The vote share, i.e., the term within the curly brackets, deserves explanation. To see that

the votes are as above, consider voters informed by both parties. The indifferent voter is

y(b(q1, q2)) and the share of the electorate that observes both platforms is p(c1)p(cz). Then

the share of('bi(:he total electorate that is informed by both parties and votes for party one is
q1 qz

plcr)p(cz) f f(v)dv. A similar argument establishes that the share of the total elec-

y(b(q1,9))
torate that is informed by party one and votes for party one is p(c;)[1— p(ca)] f f(v)dv

and so on. The total vote share for party one is the sum over all possible observatlons for

the voters. The expected payoff for party 2 is computed in a similar fashion.



3 Equilibrium

An equilibrium is a strategy profile for the parties and beliefs for voters such that, first,
each party chooses a platform and a spending level, taking the strategy of the other party
and voter beliefs as given and second, voters revise their beliefs using Bayes rule and vote

sincerely given the strategy profile of the parties. Also, there is a consistency restriction on

beliefs.

Definition 1 A Voting Equilibrium is a ¢* (-),c* (-) and b* (-)such that

i) fork=1,2, 1%k andp € P, (¢;(pri), ¢ (Pri))
=arg Max D ic(pa) (@, 67 (Pig) s s € (p1g) 7 (), i)
ii) a) given q* (-) and c* (-), voters vote sincerely and revise beliefs using Bayes
rule whenever possible
b) if @i (prar) # @ (pre) then by (q;(pri)) =1 fori = E, M.

This definition almost conforms to a sequential equilibrium. We have added the require-
ment of sincere voting for the voters. The consistency condition in the general definition
of sequential equilibrium requires that equilibrium strategies and beliefs is a limit of com-
pletely mixed strategies and beliefs where beliefs are computed from strategies using Bayes
rule. Condition ii) b) is an implication of this requirement. As long as spending of one type
is positive, Condition ii) b) follows from Bayes rule. Thus, the condition only has effect
when both types of a party spend zero. In particular, the condition rules out the following
awkward separating equilibrium, where both parties always spend zero and announce the
ideal policy of the party, irrespective of the type of the party. Posterior voter beliefs when
informed by a party are equal to prior beliefs. Since spending is zero, these beliefs do not
violate Bayes rule, i.e., ii) a). It is easy to verify that the strategy profile and beliefs also
satisfies 1) in the definition above. However, the last part of ii) b) is violated.

We restrict attention to “symmetric” equilibria, i.e., parties with policy located with

equal distance to the origin choose equal spending levels and platforms located with equal

10



distance to the origin.

3.1 Separating equilibrium

This section analyzes the spending and platform choices of the parties in a separating equi-
librium. In general, there are a lot of separating equilibria. However, a mild restriction on

beliefs is used to reduce the set of equilibria.

3.1.1 Extreme type spending and platform

Now consider the optimal spending choice when the policy of a party is extreme. Note that,
since we study symmetric equilibria, we can deduce that the indifferent voter is at 0, when

voters are informed by none of the parties.

Lemma 1 Suppose ¢* (+),c* (+),b*(+) is a symmetric voting equilibrium. The extreme type

of both parties spend zero.

Proof. Consider party 1. By symmetry, a similar argument holds for party 2. Since we
analyze separating equilibria, voters infer that party 1 is of type E when observing ¢;(pig)-

Note that, using (1), we have

(sz (02) — blE (01)) (Sl
6 — (1 — blE (01) — b2E (02))l

This expression is increasing in byg (02) and decreasing in by g (01).

Step 1: y(b*(qi (p1e) , @) < y(b"(2, @) and y(b" (g} (P16) 45 (P2))) < y(b"(F, ¢5(p2))-

In a separating equilibrium we have b%5(qf (p1g)) = 1. Thus, biz(q} (p1e)) > big (D).

y(b(o)) = (3)

Consider y(b*(q; (p1£) ,@)) and y(b* (2, &)). Since oo = & then b}y (02) is the same in both
y(b* (¢} (p1E) ,@)) and y(b*(@,2)). Since big(q; (p1E)) > bip (@) and (3) is decreasing in
big (01) we have

y(b"(q1 (pie) , 9)) < y(b* (2, 9)).

A similar argument establishes that

y(b" (g1 (p1e) @5 (p2))) < y(0* (2, ¢5(p2)))-

11



Step 2: ¢i(p1g) = 0.

Using (2), the effect of a change in spending on votes is

y(b* (g5 (p1E),95 (p2))) y(* (a5 (P1E),2))
dlen)  plen) / F(o)do + [1 — plez)] / f(v)dv
y(b* (2,45 (p2))) y(b*(2,2))

Since y(b*(qi (p1£) , @) < y(b"(2,2)) and y(b*(¢7 (p1e) 45 (p2))) < y(b"(D, g5(p2)), by Step
1, this expression is negative and party 1 loses by informing. Then ¢f(p;g) = 0. A similar

argument holds for party 2. W

Thus, each party spends nothing if the realized platform is extreme. The reason is the
following. First note that, since we analyze a separating equilibrium, if a voter is reached
by a campaign message, the voter becomes aware of the true policy of the party. Second,
to increase the vote share, a party must convince the voters in the middle of the voter
distribution. If a voter in the middle of the voter distribution observes ¢ (p1x), the voter
transfers probability from a good outcome, i.e., the party being of the moderate type and
close to the ideal point of the voter, to a bad. This makes the voter like the party less and
leads to zero spending.

Now consider the platform choice. First, since f(v) > 0 for any v the vote share/probability
of winning is positive. Also, since the extreme type do not spend any resources on cam-

paigning, the payoff increases when the platform moves closer to pyr. Thus, the extreme

type always chooses qi(pre) = Pre-

3.1.2 Moderate type spending and platform

The spending and platform choice of the moderate type are not as easy to find as for the
extreme type. To simplify notation, let ¢y = ¢1(p1ar) = c2(panr) denote the spending choice

and gy = q1(p1ar) = —q2(p2ar) the platform choice of the moderate type.

12



To characterize equilibria, it is convenient to define

1o
6(2 = plew)) =11 = plear))

In a symmetric equilibrium when moderate type spending is ¢}, and platform is ¢},, using

z(em, 0) = (4)

(1) and Bayes rule, some algebra shows that z(c},;,0) = y(b*(qis, @) = —y(b* (D, —qiy))-
Thus, given spending cy; and 6, z(cpr, 6) is the ideal point of the indifferent voter; given
that party one informs the voter. Note that z(cys, 6) is increasing in ¢, and decreasing in
8. Since 6 > [ and p(cpr) < 1, we have, for all § € A, é < z(epr, 6) < 1. Also, in a symmetric
equilibrium, we have y(b*(2,2)) = y(b*(qa, —qar)) = 0. Using symmetry and (2), the set
of candidate equilibrium spending levels ¢, for a given gy, and ¢ are given by

z(enr,0)

0(prar, aar) (car) / f(v)dv —1=0. (5)

0
This is the first-order condition of the moderate type with respect to spending, assum-
ing that ¢y € (0,w) and that voters believe that parties spend cj;. In the remainder of
the paper, we restrict attention to equilibria where the moderate type chooses an inte-

I
rior spending level, i.e., ¢y € (0,w). We assume that 0(piar, piar)p’(w) [ f(v)dv < 1 and
0

L
lim.—0 0(p1as, pras) P (€) j% f(v)dv > 1 which leads to interior choices by the moderate type.
The first restriction gua(l)rantees that the party chooses to spend less than w and the last that
spending is positive.

Now consider the platform choice of the moderate type. Since the equilibrium is separat-
ing the platform must be chosen such that the extreme type do not want to mimic. Given
that the moderate type chooses gy and ¢y, let cg(qu, car) denote the optimal spending
level if the extreme type mimics the moderate type. Using (2) and symmetry, the (maximal)

payoft for the extreme type when mimicking is

z(enr,6)

| oteetascan) = gote)| [ sl @

1
w — ce(qm, enr) + 0(pie, qur) B}

13



For some given spending level ¢y, let ¢y > p1g be the value of ¢, such that

z(epr,6)

o = celase.can) + Oz ) |5+ [oeetane.can) = 299 [ fonan

Z(CM76)
1 1

e Omepie) |5~ golew) [ o £ o o

The term on the first row is the expected utility for the extreme type when choosing q,; and
the term on the second row is the expected utility when choosing p;g. Since the first row is
decreasing in qp; when gqy; > p1g the value of ¢y, is unique.

Condition (7) is a no-mimicking condition. If the moderate type chooses ¢y; and cps then
the extreme type is just indifferent between mimicking or not. Since pyj; is better for the
moderate type than ¢, when ¢y < p1ar, the moderate type never chooses ¢y; < piar. Thus,
let Gpr = max{qns, p1ar} denote the platform choice of the moderate type. If gas = pias then
the extreme type weakly looses by mimicking.

To simplify notation we let, for k =1,2, i = FE, M and [ # k,

B OO ) = Y sl () cbw).cf () 5 0). i)
Je{E,M}
denote the expected equilibrium payoff for type ¢ of party k.

Without any further restrictions the set of separating equilibria is large. In particular,
all c¢py and qps > @ such that the first-order condition (5) holds and the left hand side of (7)
is nonpositive are separating equilibria. However, the following restriction on beliefs helps
us reduce the set of equilibria.

Say that an equilibrium satisfies Equilibrium Dominance for party k& (and [ # k) if
whenever,

B0 ) > Y Sl (00) 6 (1) i (), By (), ),
Je{E,M}
for all ¢ € [0,w] and all by (-) and

~ % * * 1 ~ -~ * oy * *
Uy, (g () ¢ (4) , prn) < Z 5%(%;% (1) s & ¢ (p1g) s brear () biag () D),
JE{E,M}

14



for some ¢ € [0,w] and bgps(+), then voters puts probability one on type A when observing
ar € R.

Thus, if type i looses by choosing ¢, for all possible beliefs and type h weakly gains for
some belief, then voters put probability one on type h when observing gj.

Also, say that an equilibrium satisfies Equilibrium Dominance if it satisfies platform
dominance for parties 1 and 2. The following result shows that the equilibria satisfying

equilibrium dominance can be characterized by (5) and (7).

Theorem 1 ¢*(-),c* (-),b*(:) is a separating voting equilibrium satisfying equilibrium dom-
inance if and only if i (Pke) = prE, ¢ (Pke) = 0 and expressions (5) and (7) (if ¢y > Pim)
are satisfied for by = qf (pim) = —@ (panr) and ¢y = ¢ (prar) for k=1, 2.

Proof. Both i) and ii) follows from the following.

First, we show that when (5) (and when ¢}, > pia, (7) ) are satisfied for ¢}, and ¢},
as above, then ¢*(),c¢* (-),b*(+) is a voting equilibrium satisfying equilibrium dominance.
Suppose that voters have the following beliefs. Voters put probability one on the extreme
type if they see an announcement r < g3, and probability one on the moderate type if
they see an announcement r > ¢},. Also, beliefs when being uninformed by some party are
computed using ¢}, and Bayes rule. By choice of ¢},, the extreme type do not want to mimic
the moderate type or choose an announcement r > g3, . Then the extreme type choose to
spend zero, by Lemma 1, and announces the ideal policy. The moderate type do not want
to announce a platform smaller than ¢}, since then voters believe that the party is extreme.
Also, by construction of beliefs, it is optimal to announce q;,. The choice of spending then
follows from (5). Thus, ¢* (-),c*(-),b*(+) is an equilibrium.

Second, let us show that if ¢*(-), ¢* (-),b*(-) is a voting equilibrium satisfying equilibrium
dominance then (5) (and when ¢}, > piy, (7) ) are satisfied. We show this by contradic-
tion. Suppose the conditions above are not satisfied and assume that ¢* (), ¢* (-),b*(-) is an
equilibrium. If (5) is not satisfied, then spending cannot be optimally chosen, contradicting

7 (),c* (-),b*(-) being an equilibrium. Consider (7). First, suppose ¢}; < ¢as in the right
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hand side of (7). If ¢}, < p1a it is profitable for the moderate type to deviate and choose
piv instead and if ¢, > pias it is profitable for the extreme type to mimic the other type,
again contradicting ¢* (+) , ¢* (+) , b*(+) being an equilibrium. The remaining possibility is that
¢r; > Gu in the right hand side of (7). Then, the payoff from mimicking for the extreme
type is strictly smaller than the equilibrium payoff. To derive a contradiction, we show that
the moderate type has a profitable deviation.

Before we proceed with the proof, consider a platform choice ¢; by party one and cor-

responding voter beliefs. First, consider voters that observe ¢; only. Since voters does not

observe a deviation by party 2, b, (@) = ;:zgzﬁg If big (1) = 0, ie., big(q1) = big (¢hy),
then y(b*(q1,2)) = 2(cj;, 6).

Second, consider voters that observe both platforms. Then b5z (—q3,) = 0. If b5 (¢1) =0
then y(b*(qu, @)) = z(c}y, 6) and y(b*(q1, —q};)) = 0. Furthermore,

9 (y(b"(q1, 2)) — y(b" (91, —43s)))

obi (‘h)
_ (01, 9)))" b3 (2) {[8 + (23 (9) — 1) 6 — [6 + (2055 (1) — D) U} (y(0 (a1, —430))°
((b35 (2) = big (1)) 6)* 26 (26107 (q1))*

Case 1. q3; > D1y

Consider the following deviation by party one. Suppose party one chooses ¢f = ¢3; — €
instead where € is such that ¢f > gy and ¢ > p1as. Let ¢f (p1;) denote the optimal spending
level of type j when choosing ¢j.

Step 1. Showing that the extreme type looses by choosing ¢f for € small.

Using (2) and fo f(v)dv = 1, the payoff when deviating is, for the extreme type,

z(¢}y9) y(b*(41,9))

0(p1e, 41 c s
o= )+ LB g ueot) | [ wdo— [ e
0 y(b*(a5,—a3r))
y(b*(¢1,9)) z(chy»6)
V2 me) [ S plei) [ Fwny (10)
/ /
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Note that, using (6) and since ¢{ (p1g) need not be optimal when mimicking, the payoff when
mimicking is at least as large as
z(cyp,0)

o=t ) + LB 1 ) -l [ S|

Subcase 1. Suppose biy (¢f) < ;:ZEEM; = b}y, (@). Note that b3, (@) > 1. Then we have
M
8(y(b*(5.2)) -y (b" (¢9)))

0> 060+ (2055 () — 1)1 > 6+ (2b]5 (¢f) — 1)1 > 0 implying e ) > 0. Since
e (0) > i 3) = 0. we have y(0' (5, 2)) < 2(ciy, ). Also, since LEDHD) . g
and since y(b*(q7, —q3) is decreasing in b (¢f) we have
y(b"(¢5,9)) z(chy6) y(b*(q1,9))
/ f(v)dv > / f(v)dv > / f(v)dv (12)
y(b* (a1, —ah,)) 0 0

with strict inequalities when b}y (¢f) > 0 and equalities when b} (¢f) = 0.

If b3 (¢5) > O then, using (12) and continuity of 6, (11) is larger than (10) for e small.
Thus, it cannot be profitable to deviate for the extreme type, since the payoff when choosing
p1g is strictly larger than (11), i.e., the payoff when mimicking.

If b{5 (¢5) = O then, using (12) and continuity of 6, the payoff when choosing ¢f is
approximately equal to the payoff when mimicking, for € small. Also, since (7) is violated
strictly, the equilibrium payoff is strictly larger than the payoff when mimicking. Then, for

e small, the payoff when choosing ¢f is smaller than the equilibrium payoft.

Subcase 2. Suppose bl (¢5) > ;:ZEEZ;

Note that b (¢5) > by (@) = bip (@) implies that the voter puts a higher probability
on party one being of the extreme type when observing ¢ than when not observing ¢f. Then,
by using a similar argument as in Lemma 1, the gain from informing must be nonpositive.
Thus, we have ¢{p = 0. Using (2), since the extreme type chooses zero spending both
when announcing p1g and ¢ and since 0(p1g, p1e) > 0(p1E, ¢), the equilibrium strategy of
announcing p;g gives the extreme type a higher payoft than choosing ¢f.

Subcase 1 and 2 implies that there is some € > 0 such that, for all ¢ < €, the extreme

type looses by choosing ¢5.
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Step 2. Showing that there is some belief such that the moderate type gains by choosing

€

qi-
Suppose voters believe with probability one that party 1 is of the moderate type when
observing ¢5. Then we have y(b*(¢5, —q3;)) = 0 and y(b*(¢$, @)) = z(ci, 6). Then the payoff

for the moderate type is

z(c}y.6) z(chy:0)
1 )
o= (o) + 0nar ) {3+ ol ) [ S =29 [ i
0 0
. ( )Z(C}‘wﬁ)
C*
> 0=y +0und) § 5+ 252 [ sy (13)
0

The inequality follows since ¢}, is not necessarily optimal when ¢f is chosen.

Since 0(piar, 45) = 0(p1ar, @3y — €) > 0(p1ar, @3y), the right hand side of (13) is larger than
the equilibrium payoff. Thus, when ¢ < €, there are beliefs such that the moderate type
gains when announcing ¢f, while the extreme type always looses.

By equilibrium dominance, voters put probability one on the moderate type when ob-

serving ¢§. Hence, using (13), it is profitable for the moderate type to deviate and announce

€

qi-
Case 2. q3; < D1y
A similar argument as in Step 1 establishes that it is profitable for the moderate type to

deviate and announce g3, + €. W

The intuition is the following. Clearly, (5) must hold in equilibrium. Suppose (7) does not
hold. Then the payoff when mimicking, i.e., choosing qj,, is either strictly smaller or strictly
larger than the equilibrium payoff for the extreme type. If it is profitable to mimic for the
extreme type, we cannot have an equilibrium. The only remaining case is when the extreme
type looses strictly when mimicking. We claim that it is not profitable to deviate and choose
a platform ¢}, — € for the extreme type. To see this, note that, since the extreme type looses

strictly when mimicking and the payoffs of the parties are continuous in platforms, it cannot
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be profitable to deviate and choose a platform close to ¢}, if beliefs are the same as when ¢},
is observed, i.e., voters believe that the party surely is of the moderate type. Also, it cannot
be profitable to choose ¢}, — €, if voters put a positive probability on the extreme type, since
voters are then less inclined to vote for the party. Thus it cannot be profitable to choose
qy; — € for any belief. Now consider the moderate type. If voters believes with probability
one that party 1 is of the moderate type when observing ¢}, — e (the same as when observing
¢5r), the party gains, since the payoff of the party is decreasing in the distance between the
platform and the policy. Thus, there are beliefs such that the moderate type gains strictly
when choosing ¢3, — €. Hence, by equilibrium dominance, voters put probability one on this

type when observing ¢3;, —e. Then the moderate type has a profitable deviation by choosing

*
dm — €

3.2 Pooling Equilibrium

Now let us turn to pooling equilibria, i.e., both types announce the same platform. As is
shown below, such equilibria are also possible in the model. They are, however, ruled out
by a restriction on beliefs.

Note that, in a pooling equilibrium, at least one type has to spend a positive amount.
If both types spend zero it is easily seen from (2) that the votes are unaffected by the
announced platform. Then any type that announces a platform different from the policy
gains by announcing the policy instead. Also, in equilibrium, the moderate type must spend
a larger amount than the extreme type. To see this, note first that, by symmetry, for voters
observing both or none of the parties, the ideal point of the indifferent voter is at zero. If
spending of some type is to be positive, for voters observing only the platform of party one
(two), the indifferent voter must be positive (negative). Otherwise, it cannot be profitable
to inform voters and spending is zero for both types. The ideal point of the indifferent
voter is positive (negative) only if the voter puts a higher probability on the moderate type,
compared with the extreme type. This is the case only when the moderate type spends more

than the extreme type.
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The pooling equilibria can be characterized as follows. Let c¢j; denote the spending level
for the moderate type and let cg denote the spending level for the extreme type. Let qug
denote the platform choice (of both types) of party one. Then, for voters only observing the
platform of party one, let z(cps, g, 6) denote the indifferent voter. Using (2) and symmetry,

the equilibrium payoff for type i of party 1 is given by

(Chs:€5:0)
0 %) A 1 * *
o i) SN o)) [ swdeg.
jG{MvE} 0

Spending and platform choices for party 1 in an equilibrium where both parties spend a

positive amount is given by the solution to
2(Chy1Ch0)

1 )0 ) / f(v)dv =0
0

for i € {E, M}. Party 2 chooses the same spending levels and announces ¢» = —q},5. We
claim that both types actually must spend a positive amount. The reason is the following.
Since the moderate type spends more than the extreme type, g}, is closer to piys than p;g.
If ¢;; = 0, then type E would choose to announce p1g # ¢}, implying separation between
the types.

Pooling equilibria are ruled out by a refinement on beliefs. In the refinements introduced
in Cho and Kreps (1987) and Banks and Sobel (1987), receivers put probability zero on a
type if there is some other type such that the set of receiver strategies for which the second
type strictly gains is strictly larger than the set of receiver strategies for which the first type
weakly gains.

Here a slightly different construction is used. To define refinement, first, let D (pg;, qx)
denote the set of beliefs such that, (where | # k ),

~ % * * ]' ~ * * *
Uy, (q () , C () ;pki) < Hel[%X] E 5%(%;91 (pz]') y Cky € (plj) ;bkM(')ablM(')apki) .
Ck ,w
JE{E,M}

Thus, D (pki, qx) are all beliefs such that party & of type i is strictly better off than in
the equilibrium when choosing g;,. Let D° (pg;, qx) denote the beliefs such that the above

expression holds with equality.
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Say that an equilibrium satisfies the D1 property if, for any out-of-equilibrium an-

nouncement ¢, € R whenever

D (pri, 4r) U D° (pri, G) C D (prns Gr) (15)

then voters put probability one on type h of party k.

Thus, if the set of beliefs for which type i gains weakly are contained in the beliefs for
which type h gains strictly when choosing ¢x, voters put probability one on type h when
observing §. Since voter strategies depend on beliefs, the definition above, while stated in
terms of beliefs instead of receiver strategies is in line with the refinements introduced in Cho
and Kreps (1987) and Banks and Sobel (1987). In particular, if the set D (pg;, gx) becomes

larger, then the set of voter strategies such that type ¢ of party k gains also becomes larger.

Lemma 2 None of the pooling voting equilibria satisfies the D1 property.

Proof. Consider some equilibrium where parties choose ¢},, c;; and c};.

Consider voter beliefs when party 1 chooses the platform ¢f = ¢35 + €. If voters ob-
serve none of the platforms or only the platform of party 2 then voter beliefs are equal
to equilibrium beliefs, since no deviation is observed. Thus, we have y(b*(2,@)) = 0 and
y(b"(2, —dism)) = (s, ¢, 0)-

Let ¢§ (p1;) denote the optimal spending for type ¢ when choosing ¢j. The payoff when
deviating is

y(0* (45— g))

¢ (Gup biE (@1)  pui) = w—c (m)+M > %er(CE (p1i))p(c)) / f(v)dv

Je{E,M} 0
y(b*(q5,9)) 2(Chy1Ch0)
(5 (1)) (1= pley)) / F(0)dv + [o(c (prs)) — plcy)] / Sy (16)
2(Chy1C5,0) 0

Note that, if ¢f = ¢}, then ¢ (¢35, biE (¢5) , p1i) is equal to the equilibrium payoff for type
M and the mimicking payoff of type E. Also, since y(b*(q5, —¢ir)) and y(b*(¢f, @)) are

decreasing in bjy (¢}), ¢ is decreasing in bj (¢5).
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Step 1. Showing that the D1 property holds, i.e., D (prg, ¢ )UD° (pre, ¢5) C D (prar, ¢5),
for € small.

If b5 (¢5) > %, i.e., bjp (¢) is weakly larger than equilibrium beliefs (when ob-
serving ¢, ), the extreme type looses, since 0(p1g, ¢) < 0(p1g, ¢3;5) and both y(b*(¢f, @))
and y(b*(¢5, —q};r)) are decreasing in b3 (¢). Thus, the extreme type can only gain com-

. R e o1k € p(ct)
pared with the equilibrium payoff if b7 (¢5) < FCAFTEHE

From the expression above, the effect of a change in bj5 (¢5) on the payoff of type i is

* € q * €
obi (q1) jelBM) ME obi (q1)

o) (1= ples) Fy(b @)))M} |

b1 (45)
8@(Q&EvbiE:p1M) 3¢(QX/1E,b§E,P1E)
< 0. Thus
3b’{E(qi) ‘%IE(QE) ’
the effect of a decrease in bjy (¢f) is larger for the moderate type than the extreme type.

'9(p1E aQT
2

a(le’QT)
2

Since > ) and ¢y > Cip we have

Case 1. First, suppose ¢}, < piy and choose € such that ¢ < pip. Since (16) is
decreasing in bjy (¢f) and increasing in ¢}, the payoff of the moderate type is larger than

the equilibrium payoff when b3 (¢f) < —=2 (k) Hence the moderate type gains strictly,

= pleg)tplcn)’

compared with the equilibrium payoff. Also, if b% (¢f) > —=5 (E) __ the extreme type looses

= p(cp)t+plcy)
since ¢f is farther away from p;g than ¢;,5. Thus, the set of beliefs for which the extreme
type weakly gains is smaller than the set of beliefs for which the moderate type strictly gains.
Thus, the D1 property (15) holds for ¢, = ¢§ < piu-

Case 2. Suppose ;g > Pim-

Op(dupbippin) _ 0¢(dupbipme) _ 4 00(Gupbipme) _ Oe(diebipriv)

Since o6 (a7) < o6 (a1 . . < 0 we
have
¢ (41,01 (41) , pim) — @ (Qhrp: V1g (Qvp)  P1v)
> ¢ (41,15 (41) ,p1E) — ¢ (@E: ViE (duE)  PiE)
for any b7 (¢5) < big (¢isg). Thus, if
¢ (41,016 (1) s 1E) — @ (Qp: big (dys)  P1E) 20, (17)
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i.e., the extreme type weakly gains, we have

¢ (q1, 015 (1) s pive) — @ (@ Uig (Ghsg)  Piave) > 0, (18)

i.e., the moderate type strictly gains.

Finally, let us show that the D1 property holds. Note that, for € small, there is some
belief biy (¢f) < big (¢3,) such that the extreme type is indifferent (and hence, from above,
the moderate type strictly gains) between deviating and choosing the equilibrium strategy.
This follows, since ¢ (¢f, b (¢5) , p1e) converges to the equilibrium payoff when ¢ — 0 and

15 (¢f) converges to equilibrium beliefs bi (¢}, 5)-

Using 17, 18, continuity of ¢ and that ¢ is decreasing in bij (¢f), the extreme type looses
and the moderate type gains for beliefs slightly larger than bij (¢5). Thus, (15) holds if € is
small.

Step 2. Showing the moderate type has a profitable deviation.

Case 1 and case 2 implies that the D1 property is satisfied, if € is small. Then voters put
probability one on the moderate type when observing q5.

Since voters put probability one on the moderate type when observing ¢f instead of

% when observing q;,; we have
E M

b* € % — 2F ME > b* * e =0
and

(b3 (2)) 012
6= (1=b3p(2))1

(b5 (2) — bip (qhsp)) 07
6 — (1= b5 (9) = big (ghp)) U
* * ct * 1—p(c* . .
where b, (—qip) = % and b3, (@) = W%. Using (2), (16) and since

0(p1i, qf) is approximately equal to 6(py;, ¢}, p) for € small, it is profitable for the moderate

y(b*(q1,9)) =

> z(Cyy, gy 0) =

type to deviate and announce gf when € is small. W

The intuition is the following. We have two cases, depending on whether g}, is smaller

or larger than pyps. Suppose qi;5 < pim- First, if the moderate type chooses ¢35 + € and
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beliefs are equal to equilibrium beliefs, then the moderate type gains and the extreme type
looses, because ¢}, + € < p1a is closer to the policy of the moderate type and farther away
from the policy of the extreme type. Second, for beliefs that put a higher probability on
the moderate type the moderate type still gains and thirdly, for beliefs that put a higher
probability on the extreme type, the extreme type always looses. Hence, the set of beliefs
such that the moderate type strictly gains is larger than the set of beliefs such that the
extreme type weakly gains. Thus, voters put probability one on the moderate type when
observing ¢, + €. Since the probability that the party is moderate increases when voters
observe g3, + € instead of ¢}, 5, voters are more inclined to vote for the party. Hence, since
qrrg + € is closer to pyy than ¢}, 5, the moderate type has a profitable deviation. In the case
when q3;5 > pim a slightly more complicated argument is needed. Since 6 is concave, the
negative effect of an increase in the platform on the payoff of the moderate type is smaller
than the effect on the extreme type. Taking this into account it is again possible to show
that the moderate type has a profitable deviation.

Another motivation for ruling out pooling equilibria is empirical. In Budge and Hofferbert
(1990) it is found that there is a correlation between party platforms and policies enacted,

indicating separation.

3.3 Equilibrium Structure and Comparative Statics
3.3.1 Uniqueness

The set of equilibria are determined by conditions (5) and (7). Each of these conditions
implicitly defines qp; as a function of c;. In general, these conditions are to complicated to

ensure uniqueness. If gy; > p1ys, the slope of the implicit function defined by (7) is

dq_M - O(p1e, am)p(ce(am, cm)) f (2(car, 0)) 8252\44’6)
dCM Z(CM75)
ae(zgqi;qm) 1y [p(cE(qM,CM)) — @} [ f(v)dv]

0
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, z(enr,0)
[9(191157]?112) - 9(2?113, C]M)] [@ f f(U)dU + @f (Z(CM; 5)) %ﬁé’é)]
0

90(p1E,qMm)
Oqnm

T+ [p(CE(QM,CM)) - 55

Since 0(p1g, p1e) > 0(p1E, Qu), %ﬁ’&) > 0 and W < 0, the slope is positive. If the

no-mimicking condition does not bind, then the moderate type chooses p;,;. The slope of the
implicit function defined by the first-order condition (5) cannot be determined in general.

Conditions (5) and (7) are as illustrated in the figure below.

Figure 2. Illustrating conditions (5) and (7).

qm

Cond. 7 Equilibria

Cond. 9

Pim

Note that, given our assumptions in section 3.1.2 guaranteeing that there is an interior
equilibrium, if qp; = p1as then there is a value of ¢ that solves (5). If the implicit function
defined by (5) is decreasing then there is (at most) one equilibrium. The following theorem
shows that if the types are not to close to each other the slope is negative and hence there is

a unique equilibrium, given some mild restrictions on the distribution f and the technology
p.

Theorem 2 If [ is sufficiently large, lim,_, % = 0, limg_ o (/’)’ ,,;Sgg < 0 and p is

strictly concave there is at most one equilibrium.
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Proof. As shown above, the function implicitly defined by (7) is non-decreasing in cyy.

Now consider (5). The slope of the function implicitly defined from (5) is

Z(CM,(S)
L Vo) | ) [ S+ g (o) S (slear, ) 0
qm 0

ch Z(CM76)
9 ’
9(p5é\quM)p' (ear) of f(v)dv

_ 0o a)p (ean) | _p'(ew) |, f(en 6) S5 (2 (e, 6))° "
69(?@1(;\;\[/17‘1M) (pl (CM))2 + z(cm,0) ( )

as long as qu > piy. The last equality follows by using az((??]é 0) — (‘5_”;’(;(6‘” ) (z(car, 6))°.

(p1n,90a)pP (enmr)

Since 6 is strictly concave, we have < 0. Since p is increasing, strictly concave

60(1751\/11‘21\/1)

aM

and twice differentiable we have ﬁ < 0 for all ¢ € (0,w]. Also, since £ < z(cp,8) <1
and lim, F)FO) — 0, the term o)’ dominates the last term, for large [. This implies

that 240 < 0,
M
Since the function derived from (5) attains a value (weakly) larger than pys at cpr = 0, the
value pips at some cy; and is decreasing and continuous in ¢y, there is a unique equilibrium.

The restriction on the distribution is satisfied, among others, by the Logistic and the
standardized Normal distribution. Note also that, for the argument above to work, 6 cannot

be too small, since ¢ > [.

3.3.2 Comparative statics

Now consider the effect of increasing 6, i.e., increasing the (average) distance between the
parties. As the following result shows, spending decreases when the distance between parties

increases.
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Theorem 3 Let ¢* (-),c* (-),b*(+) be a separating voting equilibrium satisfying equilibrium

dominance. If the conditions in Theorem 2 are satisfied and | is not too small, we have
dcy,
s

< 0.

Proof. Case 1. ¢;; > pim-
Let fi(qar, car, 0) denote the left hand side of expression (5) and let fo(qas, car,6) de-
note the left hand side of expression (7). In equilibrium, we have fi(q},,c3;,6) = 0 and

fa(qiy, iy, 0) = 0. Differentiating with respect to ¢}, ¢, and 6 gives

de, 9f1(a3s.Chy-9)

N
qu 8f1(qucM76)
dé 06

From Cramer’s rule we have

Of1(day,chy6)  Of1(ahy-Chp0)

06 Oqm

« det 0f2(ay-chy8)  Of2(ahy.hr00)

dey B 96 Danr

ds det A

The numerator is
0z(cyy, 0) o6( Y11 peyy) i)
* * z C* ; N p 7q* p c*
P (i f (2(chp, 8)) 55— O(pras, gty) DA G0) | = Py / )

8qM 2 2

z(ch»9)
« \99(p1E, 4 « \90(p1as, 43 i
- [00pnar, ) PP gy, ) PRI e 5 i) [ g

am am /
92(c%,6) (er ) “r®) 90(prisa’,)

Since ——Z= < 0, & — Fou b[ f(v)dv >0, H(le,q}‘M)% < 0 and
. 001, G} <\ 90(p1v, 44

9(171M,QM)M — 0(p1E, QM)M <0,

8qM aQM

the numerator is positive.

Consider det A. Since the slope of the function implicitly defined by (5) is negative

011 (@3 -chs®)
MM
c Af1 (.l Af1(ay iy
and equal to _—Bfﬂgw%}hs&) where 21060 1(% %9 < 0 we have 2%Chd) 1(2‘64];1” )

< 0. Also, we have

9qpg
W > 0 and w < 0. Then we have det A > 0. Thus, (12_24 < 0.
M qM
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Case 2. ¢i; = pur- !
The equilibrium spending level is determined by fi(q},, ¢y, 6) = 0. Differentiating

f1(qhy, Cipy 0) with respect to ¢}, qiy and 6 gives

1 * * oz(ct,,6
dey,  Opiar, ) (ch) £ (2(chy, 6)) et
ds O (43, )
Oepg

The reason behind the result is the following. Recall that z(c},, 6), i.e., the ideal point

of the indifferent voter, is the value of x that solves

— (P —2)° = = (B2 (V" (3, @)) — )" — 05 (b" (43, ©)) - (23)

The left hand side is the payoff when voting for party 1 and the right hand side the expected
payoff when voting for party 2. Note that z(c};, ) must be closer to the expected policy
of party 2, ps (b* (¢}, <)), than to pias, since otherwise the voter would strictly prefer to
vote for party 1. Suppose parties move farther away from each other. First, as the distance
& between the parties increase, z(c},, ) decreases. To see this, suppose beliefs are fixed at
some value b* (¢}, @) and suppose = = z(c};, 0) solves (23). Then when 6 increases for given
beliefs, p1yr — x and py (b* (¢4, D)) —  increase by the same amount. Since preferences are
quadratic, the utility when voting for party one decreases more than when voting for party
2. Then x must decrease in order to ensure equality of (23). This makes parties of the
moderate type gain fewer votes when informing, decreasing their incentives to spend. There
are also secondary effects of an increase in ¢, since a change in spending affects z(cj;, 0)
in the first order condition (5) and also the no-mimicking condition (7). However, these
secondary effects are smaller than the direct effects. Thus, spending decreases. Informally,
the risk reduction achieved by informing voters becomes relatively more important when

parties are close to each other.

4 We ignore the non-generic case when (7) holds for ¢ = p ;.
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Also, the marginal effect of spending on the vote share is larger when policy differences
are negligible, i.e., § is small, when the equilibrium is interior, i.e., ¢}, > p1y. The reason
is the following. From (2) and the first-order condition (5), the marginal effect of spending
on the vote share is given by p'(c},) Z(ij) f(v)dv. Hence, there are two effects on the vote
share as spending increases. First, sincoe ¢ increases and 6 decreases, the indifferent voter
when informed by only one of the parties, z(c};,8), moves farther away from the median
of the voter distribution. Thus, as ¢}, increases, more voters switch their voting decision
when receiving information from a party. Second, there is also a counteracting effect since
as ¢;, increases p(c},) decreases. However, the second effect is dominated by the first. To
see this, note that g3, also increases. This follows since as ¢}, increases it is more profitable
for the extreme type to mimic the moderate type. Hence, the moderate type has to increase
¢;; to prevent the extreme type from mimicking. Since ¢}, increases 6 (p1yr, ¢;;) decreases
which, from the first-order condition (5), implies that p'(c},) Z(Cfm f(v)dv increases. At a

0

boundary equilibrium g}, do not change and hence the second effect exactly counteracts the

first. Hence, the marginal effect on voters is unchanged.
3.3.3 Stability

As mentioned in the previous section, uniqueness of equilibrium cannot be proven in general.
One way of selecting among equilibria is to assume that, given some starting values of ¢y,
and ¢y, there is some tdtonnement-like process that changes cj; and q,;. The change might
depend on the value of the first-order condition (5) and no-mimicking condition (7) at ¢j and
qu- If, say, the first-order condition is positive, then c;; increases. To define the adjustment
process, recall that fi(qar, car, 6) is the left hand side of (5) and fo(qar, car, 6) is the left hand

side of (7). For simplicity, we assume that the adjustment process is given by

Cy = fl(QM,CM,é) (24)
and
. 0 if gar = piv and fo(qar, e, 6) <0
qm = (25)
fa(qur, eur, 6) otherwise.
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Let ¢ denote the solution to the system of differential equations. Existence of a (local)
solution around some point ¢y, and cj; is guaranteed if ¢y, > 0. This follows, since both f;
and fo are continuous for ¢p; > 0. (Beavis and Dobbs (1990)) We introduce the following
definition, where ¢%; and 9, denotes the initial platform and spending values and ¢ denotes

time. °

Definition 2 An equilibrium q¢* (-),c¢* (-),b*(-) is locally stable if there exists an > 0 such

that

[(ghr> €hs) = (@irs el < 0 = Jim @(t, iy, chy) = (b, i) -

First, we give a partial existence result of a locally stable equilibrium. Let A C R,
denote the (open) set of possible parameter values of §. To prove existence, we assume that,
for each pyg, there is a ¢ € R such that 6(pg,qr) = 0. A motivation for this assumption is
that, if parties make announcements sufficiently far away from their implemented policy, this
reduces the probability of winning future elections such that it is not worthwhile winning
today. For example, if democrats announced a platform far to the right of republicans while
implementing an extremely liberal policy after the election, the possibilities of winning the
next election would be very small, since they loose credibility. We also need two technical

conditions guaranteeing an interior choice of spending.

5 Here, the choices of the extreme party is ignored. This is not a problem if ¢as < p1as, i-e., if the extreme
type strictly looses when mimicking. Then, for gj; and cps close to g3, ¢j; the extreme type would also loose
by mimicking. Hence, the extreme type chooses zero spending and the platform is the policy of the party.
Thus, including an adjustment process for the extreme type would not pose a problem. However, when the
moderate type is forced to announce a platform larger than the policy, difficulties arise. To see this, note
that, given some equilibrium where the moderate type chooses ¢3; = ¢ar > p1ym and cj;, the extreme type
is just indifferent between mimicking and following the equilibrium strategy. Then, for ¢j; and cp; close to
qhs» Chr such that gur < g3, and cpr > ¢}, it must be the case that the extreme type gains by mimicking.
This follows since the platform q;; of the moderate type is closer to the policy than the equilibrium platform
and that the party gains more votes by informing (cpr > ¢4, implies z(cpr, 6) > z(ciy, 6)).
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Theorem 4 There is al such that, for alll > [, a locally stable voting equilibrium satisfying

equilibrium dominance almost always exists.

Proof. Step 1. Some properties of the candidate equilibrium.
Let cpr(6) be the smallest spending level cj; such that the first-order condition (5) holds
for gas = pias. This is the equilibrium candidate. Since lim,.,, , 0(p1ar, pia)p’(car) Z(nyﬁ)f(v)dv >
1, fi(pim, car, 6) is positive for small ¢p;. Then, since ¢ps(6) is the smallest spendiglg level,
we have

0 f1(p1ar, i (6),6)

8CM

= 0(p1v, 1) {p’(QM((S))f(,z(gM((S)7 5))%

2(cpr(6),96)
(e (6)) / f(w)dv b <0, (26)

0

I

Since % # 0, Proposition 8.3.1 in Mas-Colell (1989) together with 6(piar, pia)p'(w) [ f(v)dv <
0

1 implies that (26) holds strictly for almost all 6 € A. If we differentiate (5) with respect to

car and 6 when (26) holds strictly, then 2 is well defined and we have

demr _ _ P (e (6)) f(2(cp (8), 6)) 2222 _
dé SERTY) .

P (car(6))f (2(car(6), 6)) =B 1 /(e (8)) g" f(v)dv

Step 2. Showing that only (5) hold in equilibrium for large [.
Case 1. First, let | be arbitrary and choose § = [ 4+ € where ¢ > 0 and small. Then

pip = —2l — € and piyr = —e. Let [ be the smallest value of [ such that

z(cpr (I4€),l+e€)

p(QM(l+€>> f(’t))d'l) +w

0(—20 — €, —e¢) % + |plce(—€ cp(l+€))) — 9

0

z(cpr (I4€),l+e€)

—en(—e eap(14€))—d w + B(—20 — e, —21 — €) %—%p(gM(l—l—e)) / fyv| b <o
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for all [ > I. The expression above is equal to the no-mimicking condition (7) with ¢y, =
cy(l +€) and § = [ + €. Too see that [ exists, first note that the expression above is
continuous in [ and that 0(p1g, piar) = 0(—2] — ¢, —€). Since there is some g such that
O(pk, qx) = 0 and since 0(pg, qx) is decreasing in the distance between py and g, there is
some [ such that 0(—2] — e, —e) = 0 and §(—2] — e, —e) < 0 for [ > I. Then, for [ > [ we have
ce(pia, ey (I +€)) = 0. Since the extreme type spend the same amount as in equilibrium
and announce a platform farther away from the policy than in equilibrium, the payoff when
mimicking is smaller than the equilibrium payoft.

Case 2. Second suppose § > [+ ¢ and [ > [. We claim that, if the moderate type
chooses gy = piyr and ¢,,(6) it cannot be profitable for the extreme type to mimic the
moderate type. To see this, note that the effect of a change in 6 on the left hand side of
the no-mimicking condition (7), evaluated when the first-order condition (5) holds and when
(26) holds strictly is

plen(6)) 9z(cp(6),6)
—[0(=2l —¢,—€) — O(—2] — ¢, —2] — €] Tf (z(cpr(6),0)) — 5

.\ / dv—{— ( 2(6))f(Z(QM(5>,5)) aZ(Q]\gg(s);(s) d;(jsw

Using 0(—20 — ¢, -2l —€) > 0(—2l — ¢, —¢), W > 0, W < 0and &2 <0
the expression above is negative. Thus, the equilibrium payoff increases more/decreases less
than the payoff when mimicking if 6 increases. Thus, the extreme type do not want to mimic
the moderate type, by our choice of [ for any 6 > [ + ¢.

Step 3. Establishing stability.

We claim that the equilibrium strategy profile where the moderate type chooses qy; = p1ys
and ¢y = ¢),(0) is stable when (26) holds strictly. To see this, note that only fi(pia, car, 6)

is relevant for local stability, since fa(piar, car, 6) < 0 at ey = ¢,,(6). From step 1, we have

Oh(purend) () establishing local stability. See Beavis & Dobbs (1990). m

deyp
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The intuition is the following. If the distance between the types is large enough, then it
can be shown that the no mimicking condition (7) do not bind for any gy; > p1p. Thus, the
moderate type chooses ¢y = pi1y and spending is determined by the first-order condition
(5). Since the first-order condition fi(p1ar, car, 6) is positive when ¢y is small it must be non-
increasing (and generically decreasing) in cj; at the equilibrium with the smallest spending
level. This implies that the equilibrium is stable.

Second, consider comparative statics. We have the following result.

Theorem 5 Let ¢* (-),c* (-),b*(-) be a locally stable separating voting equilibrium satisfying

G . dc,
equilibrium dominance. We have % < 0.

Proof. Case 1. ¢;; > pium-

Using a linear approximation of (24) and (25) gives

Cyr _ 4. v — Cop
dm qm — Q
where A is as in the proof of Theorem 3. The result then follows by noting that stability
implies that det A > 0 in Case 1 in the proof of Theorem 3.
Case 2. ¢;; = p1y and (7) holds for ¢y < p1as-
Here, the linear approximation is given by

_ 8f1(Q;\<J7 C?m 6)
M 8CM

(em — ) - (28)

0f1(d4s-Chs-6)

e < 0. Case 2 in the proof of Theorem 3 implies % <0. m

Stability implies that

4 Public funding

Now consider the effects of introducing a public subsidy of campaign spending. If the subsidy
is a lump sum transfer to the parties, there is no effect on the level of campaign spending,
assuming that we focus on interior equilibria. Thus, let us focus on subsidies that depend on

the vote share/probability of winning. Such subsidies are not uncommon in practice; Le Duc
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et al (1996) finds that 17 out of 27 democracies have systems where public subsidies depend
on the vote share. We let v denote the total amount paid out to both parties. The public
subsidy s (vg,7y) is increasing in both the expected vote share/probability of winning and
the total amount paid out to both parties. Also, we assume g—fé < 0. The utility function of

the parties is

w — ¢+ 0(pr, gr)ve + s (vg, ) -

The effect of a subsidy on the parties is that the marginal benefit to spend changes. Note
that this only affects the spending level of the moderate type. By an argument similar to
Lemma 1, it can be shown that the extreme type spends nothing. The spending level of the
moderate type is then determined by modified versions of (5) and (7). The following result
shows that we need a technical restriction on the s function to guarantee that spending

increases when the public subsidy increases.

Lemma 3 Suppose the conditions in Theorem 2 are satisfied and that | is large. Suppose

82831)(:(,;,77)0 > 85((;;’7) - 83(157”’“”) for all vy, > % and all v € [1 — vk, vg). If v increases then party

spending increases.

Proof. Let v7™ denote the expected vote share when mimicking and let vi denote the
equilibrium expected vote share of type i of party k.

Case 1. ¢;; > pim-

Spending and platform choices are determined by modified versions of (5) and (7);

. . ds (vM,~) | ouM
fl(qM,CM,(S,’)/): 9(p1M7QM)+ (a?]jk ) §

it (29)

SuM z(ear,6)
where 5= = p'(cyr) [ f(v)dv and
0

f2<q}k\47 CT\/[? 67 P)/) =W = CE(QMa CM)
=+ [e(plEa qM)UI:rnm +s (U;cnlm7fy)} - {w + 9(plE'7p1E>vl€ + s (,UkE77)} .
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Using Cramer’s rule as in Theorem 3 gives

0f1(a5y,¢:07)  9f1(dhy,Chy-6:7)

det oy Oam
. 0f2(ahy iy 87)  O2(al 5y .6:7)
ch _ Oy Oqm
dry det A

The numerator is

0%s (vi',7) 08(p1s, QM),Umim _ [85 (g™, ) B Js (Ufﬁ)] 90(p1a, QM)] vy

vy O " 0y Ay dqur dear

Note that, since 0 (p1r, qx) is concave and has a maximum at g, = piys we have W <
90(p1ar,anr)

mim E M
9qm (

< 0. Also, using that v} =1 —v¥ and o7 v, vp!) we have

s (vp',7) e [58 (vpim ) Os (vf,v)]

Ov 0y oy B oy

implying that the numerator is negative.

A slight modification of the argument in section 3.3.1 shows that the implicit functions
defined by the modified versions of (5) and (7) are decreasing in cj; and non-decreasing in
¢, respectively. Using the same argument as in case 1 in Theorem 3 we have det A > 0.
Since det A > 0 we have % > 0.

Case 2. q3; = D1y

The spending choice is determined by (29). Then

8f1 (q}k\/[ 767\4' 7577)

dcy _ oy
d’}/ 8f1(q1*\470}“\47577) )
Oenr
. - . . os(v, x ct 6
Using the condition on s for v = 1 — v, implies 88(::677) > 0. Then quB%w =
6 M7 M . . . . * *
2s(ol’ ) ouit > (. Using the same argument as in case 2 in Theorem 3 gives 810y 89) -,

v Oy  Ocpy Ocyr

d >k
Then we have ;—j‘f >0. H

For the moderate type, as v increases the marginal benefit of spending increases. Then,

c)s Increases.
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The technical condition is for example satisfied by the “linear” function s (vg,7y) = Yvg.
If v is interpreted as the vote share, then a linear function seems to be in line with reality,
since parties in many countries get a subsidy that depend linearly on the vote share. The
restriction on s guarantees that the extreme type does not gain too much when mimicking.
Without the restriction, it is difficult to draw any specific conclusions about the effect
on the spending level. To see this, note first that a change in the s function affects the

Os (’UIICM ,'y)

first-order both directly through a change in Tor

and indirectly through a change in ¢,
via the no-mimicking condition. In particular, suppose a public subsidy is introduced where
the extreme type gains a lot when mimicking and the moderate type is marginally affected
when following the equilibrium strategy. To prevent the extreme type from mimicking, the
moderate type must then choose a platform farther away from the policy. This decreases
92s(vr,y)

the spending level chosen by the moderate type. If Do is too small, the effect of the

change in platform on 6(pias, gar) might dominate the effect of the change in public subsidy

on %’:” and, using (29), lead to a decrease in spending.
Now consider the effect of a public subsidy on the expected policy. If vy is interpreted as

the probability of winning, we have the following result.

Theorem 6 Suppose an increase in the public subsidy leads to an increase in campaign
spending of the moderate type. Then, a public subsidy of campaign spending leads to conver-

gence in expected policy.

Proof. If both parties are of the same type, spending is affected similarly for both types, so
each party still wins with probability % If both parties are of different types, the probability

that the moderate type wins is

z(cnr,0)

=+ plew) / f(v)dv.

0
Since this expression is increasing in cps, the probability that the moderate type wins in-

creases. Since the public subsidy increases the probability that the moderate type wins when
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parties are of different types, the expected policy is closer to 0, i.e., to the mean of the voter

distribution. W

A related result is found in Ortuno Ortin and Schultz (2000). They show that a public
subsidy increases policy convergence, which if agents are risk averse, increases welfare. The
reason is that, since public funds depend on the vote share, parties moderate their policy to
increase the vote share and hence the public subsidy they receive. The result in this paper
is closely related to their result. There is a small difference, though. To see this, note that
instead of affecting the policy of the party, the subsidy increases the probability that “good”
types win. Thus, while the actual policies do not converge as in Ortuno Ortin and Schultz

(2000), expected policies do.

5 Asymmetries

Empirical evidence in Erikson and Palfrey (2000) seems to indicate that spending is largest
when elections are close, i.e., each party wins the election with about the same probability.
Also, the effect of spending on the vote share/probability of winning is largest when the

election is close. In the analysis above, the ex ante vote share/probability of winning,

1

5 for each party, since we focus on a symmetric

i.e., before policies are realized, is always
equilibrium. To analyze a setup where parties have different ex ante vote shares/probabilities
of winning, the positions of the parties by are shifted by the distance = > 0. Thus, instead
of being centered at 0 as in figure 1, the positions are centered at m. The voter distribution
remains unchanged. We also assume that lim, .., f(y) = 0. As before, we focus on separating
equilibria.

Consider the indifferent voters. In general, some algebra shows that the indifferent voter
is

6L [b35(02) — bip(01)]
6 —1[1 = big(o1) — b5g(02)]

This expression is decreasing in by (01) and increasing in b3z (02). Since the equilibrium is

™+
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separating, we have b5 (qf) = 0 (b35(q5) = 0), where ¢} (¢3) is the platform of the moderate

type of party 1 (2). Consider voters informed by party one only. The indifferent voters

ideal point is 7 + %. Note that, since the moderate type spends at least as much
- “Y2E
as the extreme type, we have b} (@) > 1. Using this and the fact that the expression is
increasing in b3 (o), we have 7 + 52 < 7 + % < m+ 1. Also, for voters that
- “2E

are not informed by any of the parties the indifferent voters ideal point is at least (when
big(@) =1 and b3,(9) = 3) ™ — %_IH and at most 7 + %_IH. Furthermore, if both parties
have informed voters, the indifferent voters ideal point is at 7, since voters then know that
piv = m—0+1 and popr = w+ 6 — 1. Finally, note that the gain in vote share when informing
voters is smaller than 71 f(v)dv.

In an asymmetric ezl_ulilibrium, the parties need not spend the same amount on campaign-
ing. Let ¢1g (q1,¢) denote the optimal spending level for the extreme type of party 1 when
mimicking, when the moderate type of party one chooses ¢; and ¢ = (¢ (p1ar) , 2 (Panr))-
The difference in payoff when mimicking and choosing ¢; and when following the equilibrium

strategy for the extreme type is at most

™

o= cup 00+ “PEI L e (g ptes (o)) [ S0

6l

26—1

Sl

Folers (41, 6)) [2 — plea (paar))] / f(v)dv + / f(v)dv + / f(v)

6l 8l
T 25+1 T 2541

ot | [ F(w)do — P2 (P21)) | o (32)

™

2

Tl
T+l
First, consider the platform choice of party one. Since lim,_.o, [ f(v)dv =0, the value
of g1 such that the expression above is zero is smaller than p;,, for 7rﬂ1;rge. Thus, the extreme
type does not want to mimic for any platform ¢ (p1as) > piy when 7 is large and hence,

the moderate type chooses pias in equilibrium.
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Now consider the spending choice of the moderate type when 7 is large. Using (2), the

spending level is the value of ¢; that solves

v
—1+0(pue prar) 5 - (€) =0, (33)
1
where g—’c’i (¢) is the effect of party 1 spending on the vote share, when voters believe that

7+l T+l

parties spend c. Since 8—21 < P (a1) f f(v)dv and since lim;_ f f(v)dv = 0, ¢; is close

w—l

to zero for 7 large. A similar argument shows that the moderate type of party 2 chooses ¢y
close to zero.

Thus, given some symmetric equilibrium, there is a 7* such that, for 7 > 7*, spending
is smaller than cj,;. Also, if we have ¢}, > pi1y in the symmetric equilibrium, the effect of
spending on ‘9”1 L (c) is smaller when 7 is large. This follows, since 1 converges to pia, since

we have 0(p1s, ql) L (¢) = 1 in equilibrium and since 0(pias, q1) increases when ¢; decreases.

dc1
Thus, money matters less than in the symmetric equilibrium for party one.

The reason for the result is that when parties are asymmetrically located and hence have
different probabilities of winning, the effect of a marginal increase in spending has a small
effect on the probability of winning since few voters are asymmetrically located, i.e., f (y)
is small. Then spending is small. Also, the extreme type do not want to mimic for any
platform weakly larger than pyj;. Hence, the platform of the moderate type is equal to

the policy. Assuming that we compare with a symmetric equilibrium where ¢}, > p1as (33)

implies that the marginal effect of spending on the probability of winning decreases.

6 A note on the information structure

In the model presented above, it might seem somewhat artificial that the parties choose
platforms and spending simultaneously. The following information structure might seem
more reasonable. First, parties choose platforms simultaneously, without knowing the type
of the other party. Then the platform choices are revealed to both parties and parties choose

spending simultaneously. This unfortunately complicates matters. It can be shown that
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the separating equilibria described above are also equilibria in the model with the modified
timing. However, there might also be equilibria where (7) do not hold that cannot be ruled
out by reasonable refinements. Results partly similar to the ones presented in this paper are
shown to hold in a model with an information structure as described above where parties

are restricted to use only truthful messages. See Westermark (1999).

7 Conclusions

The model described in this paper analyses political campaigning. We first characterize
the equilibria. There are both separating and pooling equilibria. Furthermore, the set of
separating equilibria is large. A mild restriction on beliefs restricts the separating equilibria
significantly. Also, if the policies of a given party are not too close to each other, then
there is a unique separating equilibrium. Pooling equilibria are ruled out by a restriction on
beliefs.

When analyzing the separating equilibria, we show that more voters are informed when
the difference (on average) in policy between the parties is small than when it is large. The
motivation is the following. If a party informs a voter, the risk of voting for the party
vanishes. Since preferences are flatter when parties are close to each other, the effect of
the risk reduction is larger when parties are close to each other. Thus, the incentives to
inform voters increase implying that parties spend more and that the share of informed
voters increase.

Furthermore, we show that a public subsidy on campaign spending, given some mild
technical restrictions on the public subsidy, results in an increase in the likeliness that “good”
types win the election. Thus, introducing a public subsidy leads to convergence in expected
policy.

We also show that spending is lower and has a smaller effect on the vote share/probability

of winning when parties are asymmetrically located.
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