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Abstract

We model a two-candidate electoral competition in which there is uncertainty about a policy-
relevant state of the world. The candidates receive private signals about the true state, which are
imperfectly correlated. We study whether the candidates are able to credibly communicate their
information to voters through their choice of policy platforms. Our results show that the fact that
private information is dispersed between the candidates creates a strong incentive for them to bias
their messages toward the electorate’s prior. Information transmission becomes more difficult, the
less correlated are the candidates’ signals, the lower is the signals’ quality, and the stronger is the
electorate’s prior. Indeed, for weak priors welfare decreases as the prior becomes stronger, and
welfare always decreases as the signals become less correlated.
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1. Introduction

An important and much debated question in political economy is whether democracies
produce efficient results. The school of thought often associated with the University of
Chicago contends that, because of competition for votes between political parties or
candidates, public policy will indeed be efficient (see, e.g., Wittman, 1989). The “Virginia
School” of political economy, in contrast, argues that voters typically do not have full
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information about the effects of different policies and, therefore, politicians are able to
select policies that are inefficient. Moreover, although the voters would gain if they knew
more about the effects of the different policies and thereby were better able to control the
politicians, the voters will remairationally ignorant; that is, since the probability that an
individual voter will affect the outcome of an election is very small, she will not acquire
costly information about the political alternatives. While Wittman (1989) agrees that voters
may initially not be well informed about political markets, he argues that competition
between political candidates eliminates also this problem: “The arguments made for the
voter’s being uninformed implicitly assume that the major cost of information falls on the
voter. However, there are returns to an informed political entrepreneur from providing the
information to the voters, winning office, and gaining the direct and indirect rewards of
holding office” (p. 1400).

Wittman'’s argument raises the question how a political entrepreneur who tries to
transmit information to the electorate can do this without facing a severe credibility
problem. How does the entrepreneur convince the voters that he, when making statements
and choosing his electoral platform, indeed pursues the electorate’s—rather than his own—
goals? Presumably the goals of the entrepreneur include winning office, and succeeding in
this should be at least as important for him as implementing some particular policy. In this
paper we argue that information transmission from political candidates to voters is indeed
very difficult. In particular we argue that candidates—because of the very reason that they
are in a competition—will have a strong incentive to follow popular beliefs (i.e., the voters’
prior) instead of their own information.

Why, then, do popular beliefs have such a strong drawing power? Our argument goes as
follows. When the political entrepreneur considers what policy suggestion to make to the
voters, he should anticipate that his opponents may also have access to private information
about which policy is the best one for the voters—and that the voters, too, are aware of
this. Hence, the entrepreneur knows that, in order to win the election, he must convince
the electorate thdtis policy suggestion—and not the ones of the other candidates—is the
one that is most likely to lead to the preferred outcome. This means, in particular, that
the entrepreneur should not be truthful to the electorate when his private information goes
against the voters’ prior beliefs. For if a competing candidate were to suggest a policy that
is more in line with the electorate’s prior beliefs, the entrepreneur will have a hard time
convincing the voters that his information should have a heavier weight than their prior
and the other candidate’s information taken together. The dilemma for the voters, however,
is that information that differs from the prior is precisely the kind of information that would
be useful for them.

Hence, the source of the difficulty in transmitting information to the voters is that
information is dispersed among the political candidates: they do not have access to exactly
the same pieces of information. The reason for this, we believe, is that candidates do not
typically get their information from exactly the same sources. For instance, we should
expect the candidates to get at least part of their information through personal experiences.
Moreover, when consulting experts, different candidates often consult different experts.

1 This presumption of ours that politicians as a group are better informed than each politician individually has
a parallel in the literature on the so-called Condorcet jury theorem (see Piketty (1999)) and the references therein).
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In the model that we develop in this paper there are two political candidates who run
for office. Both of them have some private information about which policy is the best one
for the electorate. We allow for any degree of correlation between the noisy signals that the
candidates observe: from independence (conditionally on the true state) to almost perfect
correlation. The policy space (as well as the signal space) is for simplicity assumed to be
binary: the alternatives between which society must choose are “building a brigge” (
and “not building a bridge” ). A key assumption is that the electorate’s prior beliefs are
such that one of the policies8] is more likely than the other to be the best one. Prior
to the election the candidates, who are office-motivated, simultaneously announce policy
platforms. After having observed the announced platforms but not the candidates’ private
signals, the members of the electorate vote for one of the candidates. Finally the winning
candidate takes office and implements his announced platform.

From a welfare point of view, the most desirable behavior on the part of the candidates
would be if they revealed all their private information by always choosing platform
B if having observed a signal in favor a8, and platformN if having observed a
signal in favor of N. We show, however, that this behavior cannot be part of a (perfect
Bayesian) equilibriunt. Indeed, within the family of equilibria in which the candidates
do not randomize in their platform choices, the only equilibria that survive a reasonable
equilibrium selection criterichare babbling (i.e., no information at all can be inferred
from the candidates’ behavior): either the candidates always choose plaBfoftine
popular-beliefs equilibria) or they always choose platfort. The latter equilibria are
Pareto-dominated by the former, however, and we therefore conclude that, within this
family of equilibria, the outcome associated with the popular-beliefs equilibria is the more
reasonable prediction.

The result that popular beliefs have a strong drawing power also holds qualitatively
when we consider equilibria in which the candidates are not constrained to play pure
strategies. Again disregarding equilibrium outcomes that are Pareto dominated by other
equilibrium outcomes, we get the following unique prediction of our model: when the
prior beliefs thatB is the best policy are relatively strong, then the candidates follow
popular beliefs (with probability one); and when the prior is relatively weak, then a mixed
equilibrium is played in which the candidates’ behavior is distorted toward popular beliefs.
For the subset of the parameter space where the mixed equilibrium is played, we obtain the
following comparative statics result. Information transmission becomes more difficult,

(i) the less correlated are the candidates’ signals,
(ii) the lower is the signals’ quality, and
(i) the larger is the prior probability thag is the best policy.

This literature assumes that policy-relevant information is dispersed awvoterg rather than candidates, and it
investigates whether the information can be aggregated in a voting procedure.

2 Perhaps somewhat surprisingly, it turns out that there always exist another kind of fully revealing equilibria.
In these equilibria, however, having access to the candidates’ information is not useful for the electorate. The
reason for this is the way by which one of the candidates reveals his information: he consistently chooses the
policy that his signal indicates he shouldt choose; as a consequence, this candidate always loses the election.

3 This criterion requires that the electorate treats the two (ex ante identical) candidates symmetrically.
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Moreover, welfare always decreases as the signals become less correlated, even though this
increases the amount of information the candidates receive collectively. Finally, for weak
priors welfare decreases as more prior information becomes available. The reason for the
last result is that more prior information distorts the candidates’ incentives to reveal the
information in their signals truthfullg.

The remainder of the paper is organized as follows. In the next section we describe
a relatively simple model that captures our argument. Section 3 considers some useful
benchmarks. In Section 4 our main model is analyzed and the results are presented. In
Section 5 we review the related literature. Section 6 concludes and discusses the robustness
of our results. Most of the proofs are relegated to three appendices.

2. Themode€

Consider the following model of an election with two candidates and one representative
voter. There are two policy alternative®,andN, and two states of the worldyg andwy .
For the sake of concreteness we can think of palicys “building a bridge” and policyv
as “not building a bridge;” the states of the world can be thought of as “the costs of building
a bridge will be modest”¢) and as “building a bridge will be very costlyéfy). The
voter wants the bridge to be built if and only if the costs will be modest. More precisely,
given a policyx € {B, N} and a statev € {wp, wy}, the voter's payoff functiom (x, )
is such thau(B, wp) = u(N,wy) =1 andu(B, wy) =u(N,wg) = 0. It is also assumed
that the prior distribution of the state is in favor of poliBy Prlw = wp) = ¢ € (1/2, 1).
That s, if the prior is the only information that is available, the best policy from the voter’s
point of view is to build the bridge.

The two political candidates are labeled 1 and 2. We adopt the standard Downsian
assumption that they are only office-motivated: candid@dwherei € {1, 2}) payoff
if he wins the election is 1, and 0 otherwise. We also assume, again in keeping with
the Downsian framework, that the candidates precommit to electoral platforms. More
exactly, the sequence of events is as follows. First each one of the two candidates privately
observes a noisy signal € {B, N} about the true state. Second, conditional upon his
signal s;, each candidate chooses an electoral platferma {B, N}; the candidates do
this simultaneously. Finally the voter observes the candidates’ chosen platfgramsi
x2 and then chooses for whom to vote. The candidate who gets the vote wins office and
implements his previously chosen policy.

The signal technology is described by Tabl® The parametep < [0, 1) is a measure
of the degree of correlation between the candidates’ signalsy fdose to unity they
are almost perfectly correlated whereas foe= O they are, conditionally on the true
state, independent. The parameter (0, 1/2) is inversely related to the quality of the

4 This particular reason why access to more information can be detrimental to an economic agent has not, to
our knowledge, been recognized previously in the literature. For other reasons why more information can be bad,
see Lagerlof (2001) and references therein.

5 We have borrowed this way of modeling the correlation between the signals from Bhaskar and van Damme
(2002).
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Table 1
Signal technology (foyj, k € {B, N} andj # k)
Pris; =k | w = wy) Pris;=j | o= wy) >
Prsy =k | 0= wy) 1—e)2+pe(l—2s) 1-pel—r¢) 1—¢
Prisy = j | & = wy) (1-plel—e) 2+ pe(l—¢) e
> l1-¢ € 1

signals: (1 — ¢) is the probability that a candidate’s signal is “correct.” Notice that in
this formulation of the signal technology it is implicitly assumed that the quality of the
candidates’ signals are the same.

Let Uij denote the probability that candidate {1, 2} chooses platfornB after having

observed a signal] € {B, N}. Moreover, Ieta?{k denote the probability with which the
voter elects candidate 1 when having observed the platform configutation) = (j, k)
for (j, k) € {B, N}2. Finally, let

o =(of ol 0. o' 5% 0B, )8, ol
denote a vector of (behavioral) strategies of the three players.

The equilibrium concept that we employ is that of perfect Bayesian equilibrium, where
this equilibrium concept is defined in the usual way: all three players must make optimal
choices at all information sets given their beliefs, and the beliefs are formed using Bayes’
rule when that is defined. For the sake of brevity we will refer to a strategy peofilean
equilibrium if there exist beliefs of the players such thabgether with these beliefs form
a perfect Bayesian equilibrium.

3. Some observations and benchmarks

As mentioned in the previous section, we assume that when the voter only knows the
prior, her belief is that policy is the best oneg(> 1/2). Before solving for the equilibria
of the model, it will be useful to investigate how the voter would change her beliefs about
which policy is the best one if she were able to infer the signal of one of the candidates
and if she were able to infer both candidates’ signals. First, suppose the voter knew the
content of exactly one of the signals. Then, if this signal indicatedBhatthe best policy,
the voter would of course still prefer polidy, since her prior also favors this policy. If the
signal indicated thaw is the best policy, then the voter would change her mind and prefer
policy N only if the probability of a correct signal is larger than the prior probability that
is the best policy: 1- ¢ > ¢:8 if this inequality were reversed, the voter would still prefer
policy B.

Second, suppose the voter knew the content of both signals. Then, if both indicated
policy B, the voter would of course still prefer polidy. Similarly, if one signal were in
favor of B and the other in favor oV, the voter would again still prefer policg, since
the signals are of the same quality and thus their informational contents would cancel out.

6 One can check this formally by using Bayes’ rule.
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If both signals indicated policy, then the voter would prefer policy only if the prior
probability thatB is the best policy is not too large:

<(1—wﬂ—8ﬂ—pﬂ
1-2:(1—¢e)(1—p)

If this inequality were reversed, the voter would still prefer polRyeven after having
observed two signals indicating. Since this would not make for an interesting problem,
we assume that € (1/2, g) throughout the analysis.

Let us now look at a welfare benchmark in which a planner who maximizes the voter’s
expected utility can dictate to each one of the two candidates which platform to choose as
a function of that candidate’s signal. The voter then, just as in our main model, updates
her beliefs given the observed platforms and elects the candidate who will give her the
highest expected utility given her updated beliefs. The best thing the planner can do is to
let each candidate choose platfo#nif having observed a signa, and platformn if
having observed a sign&l. This means that the voter will, if the candidates’ platforms
differ, elect the candidate who has chosen platf@nif the platforms are identical, then
it does not matter who she elects.

Let us denote the voter’s expected utility in this benchmarkbyy . We get

=q. 1)

EUgv = Prlw =wp)Prs1=B Vs =B |w=wp)
+Prlwo=wny)Pr(s1i=NAs2=N|w=uwy)
=q[A-e)?+2e(1—e)—e(l—e)p] + L—[A—e)* +e(1—e)p]
= 1-9[l+eg-DH(A-p)]

The expected utilitfeUpgp forms a useful benchmark since it gives us an upper bound on
the level of expected utility that may be realized in any equilibrium. Notice Bk is
decreasing irp, as we would expect: welfare is higher if the signals are less correlated
because then there is more information available.

Finally in this section we will investigate two positive benchmarks in which the
assumptions of our main model are slightly altered. Doing this will help us understand
exactly what features of the model drive the results that we will derive later. The first
benchmark is the case whese= 1. That is, here the candidates observe the same signal,
and the content of this signal is unobservable to the voter. The second benchmark is a
situation where there are no popular beliefs, that is, whetel /2. We make the following
observation.

Observation 1 (Identical signals or no popular belief§ippose that either

(@ p=10r
(b) g =1/2.

Theno = (1, 0; 1, 0; 03, 03, 03, 03) for any o3 € [0, 1] isan equilibrium.

7 Again, this expression can be derived by using Bayes’ rule.
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Part (a) of Observation 1 says that if the candidates have access to exactly the same
information, then there exists an equilibrium with full revelation, that is, an equilibrium
in which the candidates’ behavior is such that the voter can perfectly infer the contents
of their signals. To see that this claim is true, notice that none of the candidates will
have an incentive to deviate since they win the election with the same probability for all
platform configurations. Similarly, the voter will surely not have an incentive to deviate if
the platforms are the same. Moreover, the voter will observe different platforms only off
the equilibrium path, and one can easily check that there exist out-of-equilibrium beliefs
that make her behavior optimal also at those information&Et (b) of Observation 1
says that if there are no popular beliefs, then again there exists a fully revealing equilibrium
in which both candidates follow their signals. Here, key to why full revelation is possible
is that if the candidates have chosen different platforms—which means that the voter can
infer that one of them received a signal in favor®fwvhile the other received a signal in
favor of N—then the voter’s updated beliefs will be identical to her prior beliefs; this is
because the quality of the signals is the same and hence the informational contents of the
two signals cancel out.

4. Equilibrium behavior

We will now return to the main model described in Section 2. First we solve for
equilibria of that model in which both candidates (at both their information sets) choose
pure strategi€s(Section 4.1). After that we investigate equilibria in which at least one of
the candidates (at at least one of his information sets) is randomizing between the platforms
(Section 4.2).

4.1. Candidates playing pure

Let us start with considering the possible existence of an equilibrium with full
revelation. Perhaps somewhat surprisingly, it turns that such equilibria do exist.

Proposition 1 (Full revelation) A strategy profile o is a fully revealing equilibriumif and
onlyifo €{(1,0;0,1;1,1,1,1),(0,1;1,0; 0,0, 0, 0)}.

In words, there exist exactly two equilibria that are fully revealing; these differ from
each other only with respect to the labeling of the candidates. In each one of the equilibria,
one of the candidates is winning the election with probability one regardless of which
platforms he and the other candidate have chosen. The winning candidate is choosing
policy B if observing a signaB, and policy N if observing a signalv. The candidate

8 For o3 € (0, 1), the requirement on these beliefs off the equilibrium path is that the voter thinks that a
candidate who has chosen a platfofis, to some extent, more likely to have deviated than the candidate who
has chosen platforny.

9 When we say that the candidates “choose pure strategies” (or “play pure”) in an equilibrium, we mean that,
in this equilibrium,o 8. oV 08 oV € {0, 1}.
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Fig. 1. Voter’s expected utility in equilibria in which candidates play pure.

who is always losing chooses poligy if observing a signaB, and policyB if observing

a signalN. That is, equilibria in which the voter can infer both candidates’ information do
exist, but having this information is not very useful for the voter; she always votes for one
of the candidates anyway, mainly because the losing candidate’s behavior is rather odd: he
always does the opposite to what his signal suggests he “should” do.

Denote the voter’'s expected utility in a fully revealing equilibriumiByrr. We know
that in this kind of equilibrium one of the candidates always wins the election, and
this candidate chooses platform if and only if he has observed a sign&l Hence,

EUrr = 1 — ¢. Figure 1 illustrates hoviEUgr and the expected utility in the welfare
benchmarkEUgw, vary with the priorg. Unsurprisingly, we see th&Ugg is always
strictly lower thanEUpgy.

Why is it impossible to sustain an equilibrium in which both candidates announce
platforms identical to their signals? The basic reason is that the policy that the voter prefers
when only knowing the prior (i.e., policB) has a too strong drawing power. To see this,
suppose that we indeed had an equilibrium in which both candidates followed their signals.
Now, if it turns out that the candidates have chosen different platforms, then the voter can
infer that one of them has received a signal in favoBofhile the other one has received
a signal in favor ofN. Since the quality of the signals are the same, the informational
contents of the two signals will cancel out ads still the alternative that is most likely to
be the best one. Hence, the voter will elect the candidate choosing plafoknticipating
this, a candidate who has received a sigNaWill have an incentive, we claim, not to
choose platfornV but platformB.
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To see why this claim is true, suppose for simplicity that when both candidates have
chosen the same platform, the voter elects either one with equal prob&biliben, if a
candidate who has received a signal in favor of pohcyollows his equilibrium strategy
and chooses platform¥, he will lose for sure if his opponent has received a sighaind
win with probability 1/2 if his opponent also has received a sigiNalOn the other hand,
if he deviates and chooses poliBy he will win with probability 1/2 if the opponent also
has received a sign@ and win for sure if the opponent has received a sighaThus, a
candidate who has received a sighalill prefer to choose platforns.

The equilibria that are characterized in Proposition 1 are actually quite fragile. Indeed,
the reason why we can sustain a fully revealing equilibrium in which one candidate always
“does the opposite” is that this candidate is always—even when the candidates have chosen
the same platform—Iosing the election for sure. If there were the slightest amount of
uncertainty about which candidate the voter elects when the platforms are the same, then
platform B would again have a too strong drawing power and the fully revealing equilibria
would cease to exist. Quite apart from that argument, one can also wonder what a candidate
who knows that he will lose with probability one is doing in the race in the first place. We
now introduce an assumption that indeed implies that, if choosing the same platform as his
opponent, a candidate will not be able to predict the outcome of the election perfectly.

Assumption 1 (Symmetric voting). The probability with which the voter elects a candidate
is independent of the labeling of the candidate® = o3 = 1/2 andofN = 1 — .

We find this assumption reasonable since the candidates are ex ante identical. Itis also in
line with what is assumed in standard formulations of the Hotelling—Downs model, namely
that if the two candidates choose the same platform then they share the votes equally; see,
e.g., Osborne (1995).

As is evident from Proposition 1, Assumption 1 rules out the possibility of an
equilibrium with full revelation. As the following proposition shows (we will ignore
the knife-edge case whege= 1 — ¢), the only pure-strategy equilibria that survive
Assumption 1 are babbling ones, that is, equilibria in which the voter cannot infer any
information about the contents of the signals.

Proposition 2 (Surviving pure equilibria)Supposethat ¢ # 1 — ¢. A strategy profile o that
satisfies Assumption 1 and in which the candidates play pureis an equilibriumif and only
if either

10 Of course, since the voter is indifferent between the candidates when they have chosen the same platform,
it would also be optimal for the voter to randomize with some other probability. A proof of Proposition 1 must,
therefore, generalize the argument in the text to any probability. We do this in Appendix A.

1ina working paper version of the present paper (Heidhues and Lagerl6f, 2000) we use an alternative
Assumption 1, which gives us the same results as here. This alternative assumption requires that, if the chosen
platform configuration is such that the voter is indifferent between the candidates, both of them win with positive
probability. We justify the assumption by arguing that this is in fact the way in which the candidates would
perceive the voter’'s behavior in a possible extension of our model along the lines of probabilistic voting theory.
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@o=(11111/20l—al/2) for«acll/2,1] and g € (1/2,1— ¢); of o =
(1,1;1,1;1/2,1,0,1/2) for g € (L — ¢, §); or
(b) 0=(0,0,0,0,1/2,1— «,,1/2) for e € [1/2,1]and g € (1/2,1 — ¢).

In the babbling equilibria described in part (a) of Proposition 2 (which we will call
thepopular-beliefsequilibria), policy B is always implemented. Both candidates win with
positive probability and, when choosing their platforms, they both follow the voter’s prior.

In the babbling equilibria described in part (b), polisy is always implemented. This
equilibrium outcome is indeed rather odd. It can be sustained only because the voter’s out-
of-equilibrium beliefs are such that if a candidate is the only one choosing plaffothen

the voter believes that this candidate observed a signal in favénath a sufficiently high
probability1?

Let us denote the voter’s expected utility in the equilibria described in part (a) of
Proposition 2 byEUfjab, and in (b) byEU{)Vab. Because in (@) the winning candidate
always chooses platfor, the voter’s expected utility is here simply given by the prior:
EUE = q. Similarly, EUJ’ = 1 — g. The graphs of these functions are depicted in Fig. 1.
Both the babbling equilibrium outcomes are in welfare terms worse than the outcome of
the welfare benchmark. This is, of course, particularly true for the equilibrium in which
the candidates babble aw. Furthermore, it follows from Fig. 1 that, far > 1 — ¢, the
fully revealing equilibrium is worse in welfare terms than the equilibrium in which both
candidates babble aB.

From Proposition 2 it follows that for low enough values of the prior, imposing
Assumption 1 does not yield a unique equilibrium outcome. One natural criterion for
selecting among the remaining equilibria, which is often used in applications of cheap
talk games, is to assume that an equilibrium is not played if its associated outcome is
Pareto dominated by some other equilibrium outcome. If we use this criterion, then, for
all g (such thaty £ 1 — ¢), the outcome of the popular-beliefs equilibria is the only one
that survives:2 This suggests that, provided the candidates are required to play pure, the
most reasonable prediction of the game is the outcome associated with the popular-beliefs
equilibria.

Hence, the lesson that the analysis in this subsection seems to teach us is that, given
that the candidates must play pure and that their signals are not perfectly correlated, no
information transmission at all is possible in equilibrium. Indeed, this is the conclusion of
the authors. A more conservative interpretation of the results, however, would not dismiss
the equilibria of Proposition 1, in which the information of one of the candidates is credibly
transmitted and made use of. In fact, as the reader easily can verify<fdr— ¢ there also
exist partially revealing pure-strategy equilibria in which one candidate, who always wins,
follows his signal and the other one babbles on eithesr N, although these equilibria
do not survive Assumption 1. The conservative conclusion would then be that, as long as

12 |ndeed, equilibria that are “truly” babbling—in the sense that both the voter’s equilibrium and out-of-
equilibrium beliefs are identical to her prior beliefs—can be found only in part (a) of Proposition 2.

13 This result follows immediately from the fact that the candidates (by Assumption 1) are equally well off
under the popular-beliefs equilibrium outcome as under the equilibrium outcome in which the candidates babble
on N, and the voter strictly prefers the popular-beliefs outcome.
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the candidates’ signals are not perfectly correlabed,signal at the most can be credibly
transmitted and made use of in equilibridfhAs we will see in the following subsection,
this conclusion is also valid if we allow the candidates to randomize in their platform
choices.

4.2. Candidates mixing

Let us thus consider the existence and the welfare properties of equilibria in which at
least one of the candidates is mixing at at least one of his information sets. By doing so,
we will be able to check the robustness of our “follow-popular-beliefs” result from the
previous subsectiot?. Throughout the rest of the paper we maintain Assumption 1.

Recall that the reason why a fully revealing equilibrium in which the candidates follow
their signals cannot exist is that whenever the candidates have chosen different platforms,
the voter will elect the candidate with platforBwwith probability one; as a consequence,
no candidate will ever follow a signal in favor &f. In order to find a mixed equilibrium in
which the candidates follow their signals at least to some degree, it is thus natural to start
looking for circumstances under which the voter will be indifferent between the candidates
if having observed two different platforms. Hence, suppose the candidates’ behavior is
such that

(@) (x1,x2) = (B, N) and(x1, x2) = (N, B) are played along the equilibrium pathand
(b) the voter’s updated beliefs after having observed one platiiand one platformv
put equal weights on the state being and the state beingy:

1
Prlw =wp | x1=B,x2=N) =Prw=wp |x1=N,x2=B)=§.

14 One may notice that this result is consistent with our argument in the Introduction that information
transmission will be difficult because of the very reason that the candidates are competing with each other. For
the only reason why information transmission is possible in these kinds of equilibria is that one candidate always
wins so that, in practice, competition does not play a role.

15 Indeed, in our model there is a special reason why restricting attention to equilibria in which the candidates
play pure may be overly restrictive: if we allow the candidates to randomize, it is conceivable that they will be
able to transmit more information than otherwise, since then (and only then) will they be able to choose the
amount of noise in their messages continuously and endogenously. Yet, focusing attention on equilibria in which
the candidates randomize between platforms raises the question how to interpret such behavior.

The interpretation that we have in mind relies on Harsanyi’'s (1973) purification idea. That is, we view the
electoral competition as a frequently occurring event in which the candidates’ payoffs are subject to small random
variations. In particular, the candidates could, on top of being office-motivated, have some small ideological
leanings toward one of the policies, and the magnitude of this incremental payoff term is private information
to the candidate. What is perceived as randomizations would, then, in fact be deterministic choices given some
realization of the stochastic term. Moreover, a candidate does not need to make a deliberate choice to use his pure
strategies with the required probabilities; instead the variations in the payoffs induce him to, over time, choose
each pure strategy with the right frequency. What Harsanyi can show—thereby providing a strong justification
for this interpretation—is that (somewhat loosely put), in almost any strategic form game, almost any mixed
equilibrium is close to a strict pure strategy equilibrium of any perturbation of the game in which the players’
payoffs are subject to small random shocks. For a useful discussion of this interpretation of a mixed equilibrium
as well as others, see Osborne and Rubinstein (1994, pp. 37-44).

16 That s, for both candidates, we do not hayé = o;¥ = 0 nor do we have f =oN =1.
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By making use of Bayes’ rule, which will be well-defined due to (a), we can rewrite the
above equalities as follows (see Lemma C.1 in Appendix C):
crlB(l— GZB)(q —&)+ (crlB — crlN)(crzB — O’ZN)(].— pel—e)(2g—1)
:alN(l—UzN)(l—s—q), (2)
(crf—crf)(q—s):(allv—cer)(l—e—q). )
Equations (2) and (3) actually define a whole family of mixed equilibria. Among these,
however, we want to find the one that performs best in terms of information transmission
and welfare. Since one would expect that it is desirable to receive information from
both candidates, let us guess that such an equilibrium is symmeftie: 0.f = 0% and
alN = azN = o™, Moreover, given that the prior is in favor &, makings? close to unity
should be more important than making’ close to zero (doing both those things would
not be consistent with (2) and (3)); hence, let uss@t= 1. Equations (2) and (3) now
simplify to one equation having only one unknown variabi€&, Solving fora? yields
oN - ¢(1-e)(2g -1 -p) — flg.e.p). @)
—e—q+e(l—e)(2g—1(1-p)
One can check that, faof < 1 — ¢, the functionf(q, ¢, p) is indeed a well-defined
probability since it takes values strictly between zero and one. This means that fb+ ¢
there is an equilibrium in which both candidates choose platf@rmith probability
one when they have observed a signal in favoBofand they choose platformi with
probability f (¢, €, p) when they have observed a signal in favonafin this equilibrium,
if the voter observes the platform configuration, x2) = (B, N), for example, she can
infer that candidate 2 observed a signal in favoNofCandidate 1, however, may or may
not have observed a signal in favor Bf this is because, with a probability(q, ¢, p)
(> 0), candidate 1 chooses platfoBnafter having observed a signal in favor gt
Taking this endogenous noise into account, the voter calculates the probability that
candidate 1 indeed observed a signal in favoBofShe then uses this probability and
the fact that candidate 2 observed a signal in favotvofo update her beliefs about
the true state. The magnitude of the endogenous nbiges, p) is such that, after this
updating, the two states are equally likely. Accordingly, the voter is indifferent between
the candidates when she sees the platform configurétion,) = (B, N). By symmetry,
the voter is also indifferent between the candidates also when she observes the platform
configuration(x1, x2) = (N, B). This means that it is (weakly) optimal for the voter to
choosesfN = 0B = 1/2, which is consistent with Assumption 1. If so, the candidates
will win the election with the same probability for all four platform configurations (recall
Assumption 1). Hence, it is indeed (weakly) optimal for them to randomize between the
platforms when they have observed a signal in favovofwhich in turn confirms that
f(q, ¢, p) can be part of an equilibrium.
Let us denote the equilibrium that is associated with the funcfitay & ; that is,

5= (L £l f@ecn)i s 520 s

o= 4] q187p7 ) q781p12127272 .
As we conjectured abové, is indeed the equilibrium that is best from the voter’s point
of view among the equilibria that are implicitly defined by (2) and (3) (and we therefore,




60 P. Heidhues, J. Lager|6f / Games and Economic Behavior 42 (2003) 48-74

from now on, will refer tos as thegood mixed equilibrium). This is one of the statements
of the following proposition.

Proposition 3 (Unique prediction)For ¢ < 1 — ¢, the strategy profile 6 isan equilibrium,
and it satisfies Assumption 1. The outcome of this equilibrium Pareto dominates the
outcomes of all other equilibria that satisfy Assumption 1. For ¢ > 1 — ¢, the unique
equilibriumthat satisfies Assumption 1 is the popular-beliefs equilibrium.

Proposition 3 also says that if more than one signal is needed to persuade the voter
that policy N is the best policy (i.e., if > 1 — ¢), then the only equilibrium surviving
Assumption 1 is the popular-beliefs equilibrium. In other words, if the voter’s prior is
S0 strong that it is essential for her to get access to information from more than one
candidate, themny credible information transmission is infeasible, even when we allow
for mixed strategies on the part of the candidates. For lower values of the voter’s prior
(i.e., forg < 1—¢), some information can credibly be transmitted to the voter. Even here,
however, there is a tendency for the candidates to follow popular beliefs rather than their
own information. This will be confirmed by the comparative statics that we devote the
remainder of this section to.

Let us first note thaf (¢, €, p) is increasing iy, with f(1/2,¢, p) =0 and f (1 — &,

g, p) = 1. This means that, ag approaches /2, the endogenous noise vanishes and we
approach full revelation (cf. part (b) of Observation 1).Amcreases, however, so that the
voter’s prior beliefs get more biased in favor of poliBy the endogenous noise becomes
monotonically larger; in the limit, ag approaches %t ¢, the good mixed equilibrium
approaches the popular-beliefs equilibria discussed in the previous subsection (i.e., the
equilibria in which both candidates babble B

The endogenous noisdq, ¢, p) is increasing also in its second argument. In particular,
as the quality of the candidates’ signals increases (i.es dgcreases), one moves
continuously from an equilibrium that is close to the popular-beliefs equilibriee (bdose
to 1— ¢) to an equilibrium with close to full revelation (ferclose to 0). Finallyf (¢, ¢, p)
is decreasing in its third argument, witf(g, ¢,0) € (0,1) and f(q,¢,1) = 0. That is,
information transmission becomes easier as the signals become more correlated. In the
limit, as the signals become perfectly correlated, the endogenous noise vanishes and we
again approach full revelation (cf. part (a) of Observation 1).

Let us further notice that a decreasecithias an unambiguously positive effect on the
voter's expected utility: a lower means that (i) there is more information available to the
candidates, and (ii) the amount of endogenous noise becomes smaller. For an increase in
the priorg or a decrease in the degree of correlatigrhowever, the corresponding two
effects will go in different directions: a larggror a smallerp means that

(i) there ismoreinformation available, and
(i) the amount of endogenous noise becomes larger.
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Good mixed equilibrium (EU ;)
Welfare

. / benchmark (EU ,,)
A

Popular-beliefs
equilibria (EUZ,)

Fig. 2. Voter's expected utility in equilibria in which candidates may randomize.

To see which of these two effects dominates for changes liaspectively inp, let us
calculate the voter’s expected utility in the good mixed equilibrium, denote#l kyix: 1’

EUmix=1—¢— f(q.e,p)(L—¢—q). 5)

In Fig. 2, the graph oEUnx is depicted as a function af.'® This graph tells us that
for low enough values of, the negative effect of a larger amount of endogenous noise
has a heavier weight than the direct and positive effect of having access to more prior
information. The level of that yields the lowest expected utility is given by

(1—e)W2+Ved—e) A= p)
V2+2/e@=—e)@-p)

One can show that the functiagff is strictly decreasing ire with ¢°(0, p) =1 and
q°(1/2, p) = 1/2. This means that if the candidates’ signals are very accurate, then the
voter’s expected utility is, for almost al’s, decreasing in her prior. Intuitively, when
politicians are very competent they are likely to learn the true state through their signal;
hence it does not matter much what the valug @, and the positive effect of more prior
information is therefore insignificant. When the error termgets close to A2, however,
so that the candidates’ signals are almost uninformative, the voter is better off from an
increase in the prigg for almost all values of this parameter.

Finally notice that since is decreasing i andEUnx depends o only throughf
(see (5)) EUnix is always increasing in the degree of correlation between the candidates’
signals. Hence, even though a largemeans that less information is available to the
candidates collectively, this effect is always dominated by the fact that the endogenous
noise is smaller for larges.

The following proposition summarizes the comparative statics results discussed above.

q°(e, p) =

17 Equation (5) is implied by Lemma C.3, which is stated and proven in Appendix C.
18 A proof thatEU iy is convex ing (as indicated by the figure) is available from the authors on request. One
can also easily verify that lign, 1/2 EUpix =1im; .1 ¢ EUmix =1 —&.
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Proposition 4 (Comparative statics)n the good mixed equilibrium, information transmis-
sion becomes more difficult:

(i) thelesscorrelated are the candidates' signals,
(ii) thelower isthesignals quality, and
(i) the stronger are popular beliefs.

Moreover, for g € (1/2, q°(e, p)) welfare decreases as popular beliefs become stronger,
and welfare always decreases as the signals become less correlated.

5. Related literature

The question whether information can be credibly transmitted from politicians to voters
has been addressed in some other papers®tdhese papers have also identified reasons
why we should, under particular circumstances, expect such information transmission to
be difficult. This related literature, however, has focused on mechanisms that are different
from the one investigated in the present paper—that is, the go-for-the-prior incentive of
the candidates that arises whenever the two candidates do not have exactly the same
information. The reason why this obstacle to credible information transmission does not
appear in the previous papers is that these assume that either only one of the candidates has
private information or that both candidates have exactly the same private inforrffation.

The paper that is perhaps most closely related to ours is Schultz (1996). He shows
that whenever two political parties are sufficiently much polarized—in the sense that their
policy preferences are sufficiently much different from the median voter’s—the parties will
have an incentive to misrepresent their information in order to increase their chances of
winning office and thereby being able to implement their own favorite policy. A similar
effect is present in Cukierman and Tommasi (1998). They show that, because of the
credibility problem, a typical left-wing policy may be easier to implement by a right-wing
politician (and vice versa), and it therefore “takes a Nixon to go to China.” Harrington
(1993) develops an innovative and non-standard electoral-competition model in which an
incumbent president has an incentive to bias his policy toward popular beliefs. Key to his
model is that voters and candidates (exogenously) have different beliefs as to what is the
best policy.

The logic that is at work in our model is also closely related to that in Brandenburger
and Polak (1996). They show how a corporate manager who maximizes the stock market's
assessment of the value of the firm will follow the market's prior beliefs instead of his

19 see, for example, Cukierman and Tommasi (1998), Harrington (1992, 1993), Letterie and Swank (1998),
Martinelli (2001), Roemer (1994), Schultz (1995, 1996, 1999), and Warneryd (1994).

20 pfter having finished the first version of this paper we became aware of a paper by Chan (2001). His analysis
is related to ours in that he makes the point that the degree of correlation between two candidates’ private signals
will affect their platform choices. In Chan’s model, however, the uncertainty concerns the electorate’s preferences,
and it is only the candidates who face this uncertainty. This means that, in Chan’s framework, one cannot address
the question how the amount of information transmission from candidates to voters is affected by the correlation.



P. Heidhues, J. Lager|6f / Games and Economic Behavior 42 (2003) 48-74 63

own superior information when choosing between investment alternatives. An important
and distinguishing feature of our model compared to theirs is that our candidates care
about how they are perceivedative to their opponent. As a consequence, the degree
of correlation between the candidates’ signals, which does not have any counterpart in
Brandenburger and Polak, plays a central role in our analysis, and we also obtain equilibria
that are qualitatively different from theirs (see, for example, our Propositiéh 1).

The phenomenon in our model that political candidates behave opportunistically and
follow the electorate’s prior instead of their own information also makes it similar to papers
by Prendergast (1993) on “yes men” and by Morris (2001) on political correctness. The yes
men in Prendergast’s principal-agent model distort their messages toward the principal’s
prior because their performance is evaluated using the principal’s opinion as a benchmark.
This kind of incentive contract can be optimal for the principal since she wants to induce
the agent to make an effort and she cannot make the contract contingent on the true state.
In Morris’s model of political correctness, a decision maker is consulting an advisor who
may be either “good” (i.e., with identical preferences to the decision maker) or “bad” (i.e.,
biased in favor of a particular decision). Since an advisor wants to be consulted also in
later periods in order to influence future policy, he is anxious not to be perceived as a bad
advisor. Because of these instrumental reputational concerns, he may have an incentive to
initially bias his advice away from the bad advisor’s preferred policy.

Our model is also related, more generally, to other work on strategic information
transmission. As in Crawford and Sobel’s (1982) model of cheap talk, sending messages in
our model (i.e., choosing platforms) has no cost to the candidates other than that inherent
in the electorate’s choice of action, since our candidates are solely office-motivated. In
their model of expert advice, Krishna and Morgan (2001) extend the Crawford and Sobel
setting by assuming that there ave senders who act sequentially and who both know
the true state. They show that having two senders instead of only one can actually decrease
the amount of information transmitted—a result which is in the spirit of ours although
driven by other assumptions. The Krishna and Morgan paper and several other recent
models of expert advi@@ differ from our setting in at least two important regards. First,
our “experts” (i.e., candidates) care intrinsically about whether their “advice” is followed
or not (i.e., whether they get elected). In the cited literature, in contrast, experts care
either about the policy they advice on or about the decision maker’s perception of their
competence. Second, the advice provided by the experts in our model has a real effect in
that it determines the action set available to the decision maker. In our application, which
concerns an electoral competition, we believe our setup to be very natural.

21 For an early model that is very similar to Brandenburger and Polak’s and which concerns an election, see
Warneryd (1994). There, however, there is only one politician, who is to be approved or not by the electorate.
This feature makes Warneryd's model closer to Brandenburger and Polak’s than to ours, and the above remarks
apply also to his model.

22 gee, for example, Ottaviani and Sarensen (2000, 2001).
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6. Concluding discussion

The results of the present paper were derived in a simple framework. In this concluding
section we will discuss which of the assumptions of the model are needed for our results to
hold qualitatively, and which ones merely served the purpose of simplifying the analysis.
At the end of the section we will also briefly mention what our results may imply for two
related questions that were not studied here.

One assumption that is crucial for our results is that the candidates can only make their
platform choices contingent on their own information and not on what their opponent says.
That is, we do not allow platforms that take the form “I promise to lower taxeanflimy
opponent say that this is good for the economy.” If we allowed the candidates to make such
commitments, then they would be able to transmit all their information to the electorate.
We believe it is natural, however, to rule out such commitments in a model of electoral
competition, since it seems implausible that they would be used in the real ¥orld.

Another reason why our particular commitment assumption is important is that if the
candidates were not able to commitdny platform, then they may—once they are in
office—simply do what is in the electorate’s interest. Our assumption that the candidates
can commit could, in principle, be justified by thinking of it as a reduced form of a repeated
game (similar to Alesina, 1988). For the repeated-game argument to be valid, however,
there must be some benefit associated with the candidates’ having access to a commitment
technology. This would potentially be the case if the candidates, besides being office-
motivated, had ideological (or other) leanings toward one of the policies. An important
guestion is therefore whether our results are robust to such an extension.

Hence, consider a variation of our original model in which both candidates, on top
of their payoff from holding office, receive some incremental payoft O (where|y|
is not too large) if policyN is implemented, but which otherwise is identical to the
model described in Section 2. Two things will change in this setting. First, even without
imposing Assumption 1, the fully revealing equilibria in Proposition 1 will no longer
exist2* The reason for this is that, in order to sustain those equilibria, one candidate must
win with probability one regardless of his platform choice. But if so, this candidate will
always choose his preferred policy instead of following his signal. Second, given these
policy preferences of the candidates, some equilibria will not be Pareto rankable. All
other essential parts of our analysis we would expect to be qualitatively unaffected by
such an extension. In particular, we have verified that the good mixed equilibrium still
exists and that it gives the voter higher expected utility than all other equilibria satisfying

23 One possible theoretical justification for not allowing such commitments is that in a natural extension of
the model in which the candidates have private information about their own competence, they would not have
an incentive to commit in this fashion. For a candidate who makes his own policy choice a function of his
opponent’s opinion may signal that he does not trust his own judgement—i.e., that the candidate knows that he is
of low competence.

24 As long as we do not impose Assumption 1, however, an equilibrium in which one signal is transmitted will
still exist. In this equilibrium one candidate babbles on his preferred policy and the other candidate follows his
signal. To induce the latter candidate to reveal his signal truthfully, he is elected with a lower probability whenever
he chooses his preferred policy.
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Assumption 1. Furthermore, we strongly believe that Propositions 2 and 4 would remain
valid.

Another assumption of the model, which is obviously important, is that the candidates
somehow have access to policy-relevant information. One plausible justification for this
is that, often in the real world, interest groups, think tanks, and bureaucrats freely
provide politicians with such information. Another possibility would be that the politicians
themselves acquired the information. Given our assumption that the candidates do not care
about the true state, however, it is not clear whether they would have an incentive to do
that if information acquisition is costly (and unobservable). One may therefore wonder
whether our results are robust also to an extension in which the candidates care about
the true state. In particular, suppose both candidates, on top of their payoff from holding
office, receive some incremental paydf 0 if the implemented policy is identical to the
true state. This extension is quite complex, since here the candidates’ incentive constraints
will depend on their beliefs about the true state. We have verified, however, that the good
mixed equilibrium exists i is sufficiently smalP® and it is also fairly straightforward
to see that the equilibria in which the candidates play pure still exist (including the fully
revealing ones listed in Proposition 1). In general, we would expect all essential results of
our model to be robust to this extension.

Finally, we assumed the existence of a single voter. Clearly, we could have assumed
the existence of multiple identical voters without changing our results. Alternatively, one
could have assumed an (odd) number of voters who differ in their preferences with regard
to polzigyB andN. In such a generalization, we can think of our voter as being the median
voter:

Let us conclude by pointing at a couple of possible implications of our results that
go beyond the questions that we have been immediately concerned with in this paper.
First, the result that the candidates’ behavior is very much guided by their beliefs about
popular opinion suggests that they should have an incentive to acquire information about
the electorate’s beliefs rather than about the policy-relevant state of the world: a candidate
who wants to win an election should use his campaign funds to buy public opinion polls
rather than hiring an expert on the policy issue itself. Indeed, in the real world we often
observe that political parties commission public opinion polls. Second, the result that
policy platforms typically reflect popular opinion rather than the candidates’ information
about the true state suggests that interest groups may well prefer to address the electorate
directly (e.g., through TV commercials) rather than providing the candidates with the same
information.
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Appendix A. Proof of Proposition 1

Proof of Proposition 1. For an equilibrium to be fully revealing we must havlg €{0,1} andal.N =1- oiB
forall i € {1, 2}. Thus, there are four cases to consider:

0) of =023 =1ando:{V =ol =0;

(i) of =0 =0ando)’ =0l =1;
(i) of =) =1ands]’ =0f =0;and
(iv) o{v =o*23 =1 andalB =olN =0.

We must show that: (i) and (ii) cannot be part of an equilibrium; (iii) is part of an equilibrium if and only if
oBB =oBN = o)NB =N =1; and (iv) is part of an equilibrium if and only 8 = o BN = o B = sJN = 0.

Suppose (i) is part of an equilibrium. By definition, in any fully revealing equilibrium the voter can infer both
candidates’ signals. Because in (i) a candidate’s chosen policy platform is always identical to the signal he has
received, the candidate who has chosen platf@riwins whenever the chosen platforms diffet‘,“3N =1 and
o} = 0. In equilibrium, choosing policyy when having observed a signal (i.e., o} = 0) must be a best
response for both candidates; i.e.:

UgNNPMN > oBBPpiy + Py, (6)

(1— o) Pyiy > (1— o5B) Py + Puyws (7)
where we used the simplifying notation

Pix=Pr(s2=j|s1=k)=Pr(s1=j |s2=k)

for j, k € {B, N} (the latter identity holds because the quality of the two signals are the same). Adding inequalities
(6) and (7) yieldsPy|y > Pgjy + 2Py v, Which is impossible sinc@zy =1 — Pyn.

Now, suppose (i) is part of an equilibrium. Again, the voter can infer both candidates’ signals. Because in
(i) a candidate’s chosen policy platform is always opposite to the signal he has received, the candidate who has
chosen platforms, again, wins whenever the chosen platforms diftef = 1 ando}*® = 0. In equilibrium,
choosing policyN when having observed a signal(i.e., o,B = 0) must be a best response for both candidates;
ie.

U:!;\INPB\B > o8Py + Pyip. (8)
(1—03™N)Pyip > (1~ 05°) Pyjp + Py ©)

Adding inequalities (8) and (9) yieldBg g > Pn|p + 2P |5, Which is impossible.

Next, consider case (iii). Again, the voter can infer both candidates’ signals. Because candidate 1's chosen
signal is always identical to the signal he has received and candidate 2's chosen signal is always opposite to
the signal he has received, candidate 1 wins whenever the chosen platformsogfife: 1 ando)® = 1. In
equilibrium, candidate 2's choosing poliéy when having observed a signal (i.e., 028 = 0) must be a best
response:

(1—03™) Py > (1—05°) Py (10)
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Moreover, candidate 2's choosing poli@ when having observed a signa (i.e., azN = 1) must be a best
response:

(1-08®) Ppiy = (1 of™) Py 11
Adding inequalities (10) and (11), usi®yy =1 — Py and Pgjp =1 — Py, and rewriting yield
(()'?’BB-"-(T?',\‘N—2)(PB‘B—PB‘N)>O. (12)

Since P > Py, inequality (12) can only be met#28 = o = 1. Conversely, if we do hawef® = ofN =
o)B = oN = 1, then clearly none of the candidates has an incentive to deviate. This establishes the claim for
case (iii). Case (iv) is analogous to case (iii) and is therefore omitted.

Appendix B. Proof of Proposition 2

In order to prove Proposition 2, we will use Lemmas B.1-B.3 stated and proven below.

Lemma B.1. In any babbling equilibrium in which (x1, x2) = (B, N) (respectively, (x1, x2) = (N, B)) along the
equilibrium path, one has ofN = 1 (respectively, o}'® = 0).

Proof. By definition, in a babbling equilibrium no information is revealed. Thus, the voter's posterior is equal to
her prior. Hence the voter strictly prefers a candidate who has chosen plafeora candidate who has chosen
plattormN. 0O

Lemma B.2. Suppose g > 1 — ¢. Then, in any babbling equilibrium in which either x; = B or x2 = N
(respectively, either x; = N or xo = B) along the equilibrium path, one has o£N = 1 (respectively, o3& = 0).

Proof. In case no candidate deviated the claim follows from Lemma B.1. Thus, suppose one candidate deviated.
Forg > 1 — ¢, the voter strictly prefers policy if she knows at most one signal. Thus, independently of what
beliefs the voter holds about the deviator's signal, she strictly prefers a candidate who has chosen plé&dform

a candidate who has chosen platfoNn O

Lemma B.3. Suppose ¢ < 1 — ¢ and that a?{k, for j,k € {B, N}, is part of a babbling equilibrium in which

(x%{, x2) = (J, k) only off the equilibrium path. Then there exist beliefs on the part of the voter that support any
J

o3 €[0,1].

Proof. Since(x1, x2) = (j, k) is off the equilibrium path at least one candidate deviated, so the voter’s beliefs
about that candidate’s signal are not determined by Bayes’ rule. Moreovet, $ot — ¢, believing that one
candidate’s signal is in favor @¥ and that the other candidate is babbling suffices to make the voter prefer
Hence, one can always find some out-of-equilibrium beliefs on the part of the voter about the deviator's signal
(or the deviators’ signals) that make aﬁgf‘ € [0, 1] optimal. O

Proof of Proposition 2. We will prove the proposition by first considering all possible babbling equilibria in
pure strategies and showing that only the ones listed in the proposition exist and satisfy Assumption 1. Thereafter
we will show that no other equilibrium in which both candidates play pure survives Assumption 1.

In any babbling equilibrium in which the candidates play pure, onmﬁas o,N =o0; ando; € {0, 1} for all
i € {1, 2}. Thus there are four cases to investigate:

() o1=02=1;
(i) o1=1,02=0;
(i) op=02=0;

(iv) 01=0,02=1.
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Consider case (). From Lemma B.3 we know that, fox 1 — ¢, any o)8, oBN € [0, 1] are consistent
with the voter’s incentive constraints being satisfied. By Assumptiarf,= o) = 1/2. In equilibrium, each
candidate’s choosing polic§ must be a best response. This requires d§&t> o}® and 1- o£8 > 1— N or,
equivalently,o N8 < of8 = 1/2 < oBV. By Assumption 18N = 1 — o). Thus, forg < 1 — ¢, case (i) is part
of a babbling equilibrium if and only &} € [0, 1/2] ando 2N = 1 — 0B, Moreover, forg > 1 — ¢ it follows
from Lemma B.2 that case (i) is part of a babbling equilibrium if and only}ff = 0 andofN = 1. Case ()
corresponds to part (a) of Proposition 2.

Consider case (ii). By Lemma B.&EN = 1. In equilibrium, candidate 2’s choosing polidy must be a best
response. That is, 2 ofN > 1 — o8, This inequality in conjunction witwfN = 1, however, implyo 28 = 1,
which is inconsistent with Assumption 1. Hence, case (ii) cannot be part of a babbling equilibrium.

Consider case (iii). By LemmaB.2, fgr> 1—¢, ofN = 1 ando)® = 0. From Lemma B.3 we know that, for
g <1—¢, anyolB, o8N € [0, 1] are consistent with the voter’s incentive constraints being satisfied. Moreover,
by Assumption 1g28 = o)N = 1/2. In equilibrium, choosing policyV (i.e.,o1 = 0 ando, = 0) must be a best
response for both candidates. Thata§N > 0BV and 1- o) > 1 — 0B, Hence,oBN < )N = 1/2 < 0B,

These inequalities, however, are inconsistent w@?h‘ =1 andrr3NB =0. Thus, forg > 1 — ¢, case (jii) cannot

be part of a babbling equilibrium. Far < 1 — ¢, case (iii) is part of a babbling equilibrium if and only if
0PN €[0,1/2] ando)® = 1— ofN. Case (i) corresponds to part (b) of Proposition 2. Case (iv) is analogous to
case (ii) and therefore omitted.

Let us now show that there exists no other equilibrium in which both candidates play pure and which survives
Assumption 1 than the babbling ones. As can be seen from Proposition 1, Assumption 1 rules out the possibility
of an equilibrium with full revelation. We are left to consider the possibility of equilibria in which one candidate
babbles and the other fully reveals his signal. Suppose such an equilibrium exists. Along the equilibrium path of
any such equilibrium, the voter will face two situations: one in which the candidates announced the same platform
and another in which they announced different platforms. Since the voter learns exactly one signal in the kind of
equilibrium under consideration, she strictly prefers one of the candidates to the other whenever their platforms
differ (recall that we ignore the knife-edge case in which 1 — ¢). Hence, whenever; # x5, she either votes
for (a) the fully revealing candidate or (b) the babbling candidate with probability one. In case (a), however, the
revealing candidate has a strict incentive to always announce the platform that the babbling candidete has
chosen; this is because if he chose the same platform as the babbling candidate, then, by Assumption 1, he would
get elected with probability /2. Similarly, in case (b), the revealing candidate always has an incentive to choose
the same platform as the babbling candidate; this is because here, again by Assumption 1, he gets elected with
positive probability 72 if his platform is identical to the babbling candidate’s platfornm

Appendix C. Proof of Proposition 3

In order to prove Proposition 3, we will use Lemmas C.1-C.7 stated and proven below. Lemmas C.1-C.3 and
C.5—C.6 concern strategy profiles that satisfy a requirement we call Condition 1. This is the requirement on the
candidates’ behavior that we made in Section 4.2 and which gave us (2) and (3) and eventually the good mixed
equilibrium. Formally, we say tha&ondition 1a respectivel\Condition 1b is satisfied if:

(@) foralli € {1,2}, we do not haver? = o’ =0 nor do we have? =0 =1; and
(b) we do have

1
Pr(w:wg|x1=B,x2=N)=Pr(w=a)B|x1=N,x2=B)=E.

And we say thatCondition 1 is satisfied if Condition 1la and Condition 1b are satisfied. Notice that, under
Assumption 1, if Condition 1b is violated so is Condition 1a. To see this, suppose, for example,(that Pr
wp | x1 = B,x2 = N) < 1/2. ThenoEN = 0. Moreover, by Assumption 178 = 1 andofB = ofN = 1/2.
Hence, candidate 1 will chooge with positive probability only if candidate 2 choosa'swith zero probability;

i.e., eithersf = oY =0 orof = o}’ = 1, which violates Condition 1a.
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Lemma C.1. Condition 1 implies (2) and (3). Furthermore, if Condition lais satisfied then (2) and (3) imply
Condition 1b.

Proof. First, we show that Condition 1 implies (2) and (3). Given that Condition 1la holds, Condition 1b and
Bayes'’ rule (which is well defined if Condition 1a holds) imply that
Pr(xy=B,x2=N |w=wp) Plw=wp) 1

Pr(w = =B.xy=N)= =z 13
@=op|n=571=N) Y snPrai=B.xz=N|o=0) Plo=w;) 2 (13)

Rewriting (13) we have
gPrix1=B,x2=N|w=wp)=(1—¢q)Pr(x1=B,x2=N | o =wy). (14)

We can also write

Prx1=B,x2=N|w=w;) = Px1=B,x2=N |s1=B,s2=B)Pr(s1=B,s2 =B |w=w))
+Prix1=B,x2=N|s1=B,52=N)Prs1=B,52=N |o =wj)
+Prix1=B,x2=N|s1=N,s2=B)Prs1=N,s2=B|wo=wj)
+Prxy=B,x2=N|s1=N,s2=N)Pr(s1=N,s2=N | o =w,)

for j € {B, N}. Hence,

Pr(x1=B,x2=N|w=wp) = 013(17(723)[(178)2+p8(178)]+c713(170'2N)(17p)€(178)
+01N(l—028)(l—p)a(l—a)+(rlN(1—r72N)[82+ps(l—a)] (15)

and

Pr(xy=B,x2=N | w=wy)
=O’f(17028)[€2+p8(178)] +018(170'2N)(17p)€(17 ) +0'1N(17028)(17p)€(17£)
+a (1o )[A- )%+ pe(1—9)]. (16)

Substituting (15) and (16) into (14) and then rewriting one hag/(Bimilarly, Condition 1b also requires that
Prlw = wp | x1 = N,x2 = B) = 1/2, which (using Bayes' rule) can be rewritten as

qPla=N.xo=B|o=wp)=(1—-q)Plxy=N.x2= B |o=oy). a7

By symmetry (cf. (2)), (17) can be rewritten as

o (1-af)g—e) +(of —o)(0f — o)A —ple(l—e)(2g — 1)
=0'2N(170'1N)(1787q). (18)

Subtracting (18) from (2) yields (3). Hence, in an equilibrium that satisfies Condition 1, (2) and (3) must hold.
It remains to show that if Condition 1a is satisfied then (2) and (3) imply that Condition 1b is met. First,
subtracting (3) from (2) yields (18). Moreover, (2) and (18) are just rewritten forms of (14) and (17), respectively.
Hence, provided that Bayes' rule is well-defined (which it is if Condition 1a is satisfied), (2) and (3) imply
Condition 1b. O

Lemma C.2. In any equilibrium satisfying Condition 1, (6 — o) (0 — o) > 0.

27 In order to derive (2), it is useful to note that

of(1-03) +of (1-07) =or (1-07) + o1’ (1= 03) + (o1 —01') (07 —7)-
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Proof. From the proof of Lemma C.1 we know that, in any equilibrium satisfying Condition 1, (14) must hold.
Hence, sincg > 1/2, we must have

Pr(x1=B,x2=N|w=wg) <Prx1=B,x2=N |w=wy). (29)
By using (15) and (16) in inequality (19) and then rewriting, we obtain

of(1-of) <ol (1-0)). (20)
Similarly, (17) and the fact that > 1/2 imply that

of(1-0f) <o) (1-0of). (21)
Inequality (20) implies that ifof < o', then o < o¥; and inequality (21) implies that b2 < oY,
thenof < o). Hence, we must haverf — oV)(0cf — o) > 0. It remains to show that we cannot have
(of — o) (0f — o)) =0. To see this, notice that if we use® = o}¥ in (20) we getof > oV whereas
of =0} in (21) gives ussf < of'; hence,of # 0. A similar exercise forf ands)’ gives usof # o).

m]

Lemma C.3. If an equilibrium satisfies Condition 1, the voter’s expected utility can be written as

EUconi=0°(q —&) —oN(1—e—q)+1—¢q, forie{l,2}.
Proof. Conditioning on the true state, one can write

EUcondr = ¢[Prx1=B.x2=B|w=wp) + o Prx1 = B,xp =N | 0 = wp)
+(1-0®)Pra1 =N, x2=B | w=wp)]
+1A-[(1-fN)Prxy =B, x2=N |0 =wy) + B Prx1 =N, x2 = B |w = wy)
+Prxy=N,x2=N|o=wy)].

It follows from the proof of Lemma C.1 that Condition 1 requires that (14) and (17) hold. Using (14) and (17) to
rewrite the above equation one obtains

EUcond1 = ¢[Prx1=B,x2=B |w=wp) +Prx1 =N, x2 = B |0 = wp)]
+ (1 —g)[Prx1=B,x2=N|w=wy) +Plx1=N,x2=N |0 =wy)].

This equation simplifies to

EUcond1 = qPrix2=B |o=wp) + (1 - q)Prxa =N |w=wy)
gloefA—e)+ole]+L—[(1—0f)e+ (1-0))1—o)]

0f(q—e)—0d(l—-e—q)+1—gq,

which means that the lemma is true foe 2. Since Condition 1 is met, Lemma C.1 implies that (3) is satisfied.
It follows from (3) that if the lemma is true far= 2, then it is also true for=1. O

Lemma C.4. Suppose Assumption 1 is satisfied. Then, in any equilibrium in which at least one of the candidates
israndomizing, ofN = o8 = 1/2.

Proof. Suppose not. Then there exist an equilibrium in which one candidate chooses both platforms with positive
probability and in whicho}® > 1/2 or o8 < 1/2. First, suppose that in equilibriural® > 1/2. Then, by
Assumption 158N = 1— 038 < 1/2. Hence, independently of whether candidate 2 chooses platfoomV (or
randomizes with any probability between them), candidate 1's unique best response is to choose platifiism

is becauser}® > ¢fB ando)™ > oBN. Symmetrically, independently of whether candidate 1 chooses platform

B or N, candidate 2's unique best response is to choose platférrilence, ifo3NB > 1/2, both candidates
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choose platformV in equilibrium, contradicting the assumption of the proof that one candidate chooses both
platforms with positive probability. The proof that both candidates choose plam)ifmrg‘B < 1/2 is analogous
and therefore omitted. O

Lemma C.5. For ¢ < 1 — ¢, the outcome of 6 Pareto dominates the outcomes of all other equilibria that satisfy
Assumption 1 and Condition 1.

Proof. Condition la together with the fact that an equilibrium that satisfies Assumption 1 cannot be fully
revealing imply that at least one candidate is randomizing. Hence, from Lemma C.4 and Assumption 1 it follows
that the candidates are indifferent between all equilibria that satisfy Assumption 1 and Condition 1. This means
that, in order to prove the claim in the lemma, it suffices to show that the outcomegives the voter higher
expected utility than the outcomes of all other equilibria that satisfy Assumption 1 and Condition 1. Lemmas C.1
and C.3 imply that showing this is identical to showing thaf, )", 02, 0) = (1, f(g,2.0), 1, (g, p))

solves the following problem:

018 + 028

max

B N B N 2
01,07 ,05 ,0)

(g—¢)— 1-e—q)

J{V +0'2N
2
subject to (2), (3), ane, o}V, 02,0l €10, 1].
In solving this problem, it will be useful to note that the value of the objective function at the point
(0f, 0,08, 0))=(L f(q.e.0).1, flg.e p)is

q—¢—f(q,&p)1-e—q)>0,

sinceg —e > 1 —¢ — q. Hence, sincéof, o, 0f,0)) = (1, f(q.2,0), 1, f(q, ¢, p)) satisfies the constraints

(2) and (3), the value of the objective function evaluated at the solution of the maximization problem is positive.
In particular, since Lemma C.3 implies that the objective function can be rewrittgﬁ(@s— &) — (rl-N(l —&—q),

this rules out thabiB =0fori = {1, 2}. Furthermore, one may rule out thq‘f’ =1 since

g—e—fg.e.pl—e—q)>0f(g—e)—(1—e—q).

Next, we set up the Lagrangian for the above maximization problem and show that no other candidate solution
for a maximum exists besidgs?, oV, 08, 0¥) = (1, f(q, ¢, p). 1, f(q,¢, p)), thereby proving that this indeed
is the maximum.

B B N N

c=22% JZFUZ q-o- 21222 42-02 l-e—q)
Mol (1-07) g —e) +(of =01’ ) (07 =03 )K —of (1= 03 )1~ —q)]
—u[(of =) g &) = (of —0)A—e—q)]

+0f(1-al)+ 0 (1—of) + o)l +0) oy,

whereK = (1— p)e(1— ¢)(2g — 1). A maximum must satisfy the following first-order conditions:

L —¢

_B:o:q —M—of(q—e)+ (of —of)K} +pulg—e) —65, (22)

do, 2

L l—¢—

%—N=0=7L2‘” “M=(of —oMK+o(l—e—q)} —nl—e—q)+6). (23)
2

Since we have ruled out that eith@,f3 =0 oro,N =1fori € {1, 2}, we are left to check the cases in which
eithero® =1 oro € (0, 1) and in which either’ =0 oroN € (0,1) for i € {1, 2}. Thus, we have to consider
2% =16 cases. By Proposition &2 = of =1 ando’ = o2 =0 is not an equilibrium, and hence we are left to
consider the following 15 cases for candidate solutions:

(1) of,0{,08,07 €(0,1);
(2) of =1ando, 08,0} €(0,1);
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(2) of =1andof, o), 0} €0, D);

(3) o =0andof, 08,0 € (0, 1);

(3) o =0andof, o}, 0f € (0, 1);

(4) of =1, 0} =0, ando®, 0 € (0, 1);

(@) of =1,0) =0,andof, 0] €(0,1);

(5) o) =0, 02 =1, ando?,0} € (0, 1);

(5) of =10} =0,ando)¥,0f € (0, 1);

(6) of =0f =1ando)’,0} € (0, 1);

(@) alN = azN =0 andaf, 028 € (0, 1);

(8) of =0f =1,0) =0ando € (0,1);
(8) of =08 =1,6) =0ando) € (0, 1);
(9) 0 =0l =0, 0f =1 ands? € (0, 1);
9 alN = GZN =0, 028 =1 andaf € (0, 1).

It is easy to see that cases)Z5), (8), and (9) are symmetric to the corresponding cases (2)—(5), (8), and (9)
and therefore we will omit them below.

In the following, we show that the only candidate solution belongs to case (6), and that this solution is
(of. o], 0f,0))=(1 f(q,e p).1 f(q.e p)). Below we use the fact thatdf/ e (0, 1) thens/ = 0.

Cases 1-4. Here one hag? =6}’ = 0. Rewriting (22) and (23) in matrix form, using the fact thgt= 6}’ =0,
gives us

(—(q—8)+K K )(ﬁ)_( B2tg—e) >
—-K l-e—q+K)\o}) ™ _%(1_8_@'

Applying Cramer’s rule, one has th@f = olN if

1+2u 14+ 2u
—e)[l-e—qg+K]— 1—e—q)K
o (G@-—98ll-e—qg+K] o 1—-e—q)
1+2u 14+ 2u
== AL-—e—qllg—e — K]+ 5@ —oKk.

This equation holds if
(g—ol-e—q+Kl—(1-e—q)K=1—-ec—q)[(g—&) — K]+ (g — &K,
which simplifies to(g —&)(1 — & —q) = (L—& — q)(q — ¢). Hence, if6$ =6 =0, thenof = o}V, which

contradicts Lemma C.2.

Case 5. Using o = 1 ando)’ =0, constraint (2) simplifies to® (1 — o)k = 0. This equality, however,
contradictso £, o)’ € (0, 1) sincekx > 0.

Case 6. Using of = of =1 in constraint (3), one has!’ = o) = o". Next, by usingef =0 =1 and
o =6 =" in constraint (2), we can solve far" = f(q, ¢, p). Hence, the pointe?, o, 08,6l) =
1 2 1:01:02.0;

1, f(g,&,p),1, f(q,e, p)) is one candidate for the maximum.

Case 7. Substitutinge?” = o = 0 into constraint (2) yieldsZ (1 — 0£)(¢ — &) + cf £ K = 0. This equality,
however, contradicts® € (0, 1).

Case 8. Using o’ = 0 =1 ando]" = 0, constraint (3) simplifies te-o4’ (1 — & — g) = 0, which contradicts
N
o, €(0,1).

Case 9. Using o = 1 ando)¥ = o’ =0, constraint (3) simplifies t¢1 — 0.%)(g — &) = 0, which contradicts
B
0y € 0,1).
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Hence,(of, 0,08 ,0))=(1, f(g.5,0),1, f(q.s, p)) must be the maximum since it is the only candidate
and we know (from standard arguments) that there exists a solution to the maximization problem.

Lemma C.6. Suppose Assumption 1 is satisfied. Then, in any equilibrium that violates Condition 1aand in which
at least one of the candidates is randomizing, the voter’s expected utility is equal to her expected utility in one of
the babbling equilibria.

Proof. Since, by Lemma C.4, the voter elects each candidate with probabifitintlependently of their platform
choices, she is always indifferent between the candidates. Hence, her expected utility is independent of which
candidate she elects. Since Condition 1a is violated, at least one candidate plays a pure babbling strategy. Thus,
the voter’s expected utility must be equal to her utility in one of the babbling equilibria.

Lemma C.7. Suppose Assumption 1 is satisfied and that ¢ > 1 — ¢. Then the unique equilibrium is the popular-
beliefs equilibrium.

Proof. Consider the following three categories of equilibria (all of which are assumed to satisfy Assumption 1):

(i) pure-strategy equilibria,
(i) equilibria that are not pure and which satisfy Condition 1, and
(iii) equilibria that are not pure and which violate Condition 1a.

(Recall from above that if Condition 1b is violated then Condition 1a must be violated.) First consider category (i).
Here the claim follows from Proposition 2, which says that Jos 1 — ¢ there exists no other pure-strategy
equilibrium. Next consider category (ii). Equilibria belonging to this category do not exigt foll — ¢. To see

this, notice that foy > 1— ¢ the right-hand side of (2) is less than or equal to zero whereas the left-hand side is, by
Lemma C.2, strictly positive. Hence, equality (2) does not hold, which means (by Lemma C.1) that there exists
no equilibrium satisfying Condition 1. Finally consider category (iii). Since Condition 1a is violated, at least
one candidate is babbling. Hence, the voter can infer information about at most one candidate’s signal. Thus,
sinceq > 1 — ¢, she always prefers policg, and she will therefore never vote for a candidate who announces
policy N. As a consequence, both candidates have a strict incentive to announceBpalidy forg > 1 — ¢, the

only equilibrium that satisfies Assumption 1 is thus the popular-beliefs equilibrium.

Proof of Proposition 3. The two claims made in the first sentence of the proposition follows from the arguments
in the main body of the paper. The claim made in the third sentence is proven by Lemma C.7. The remaining
claim is that forg < 1 — ¢ the outcome of the good mixed equilibriué, Pareto dominates the outcomes of all
other equilibria that satisfy Assumption 1. We will prove this claim by considering in turn the following three
categories of equilibria (all of which are assumed to satisfy Assumption 1):

(i) pure-strategy equilibria,
(i) equilibria that are not pure and which satisfy Condition 1, and
(iii) equilibria that are not pure and which violate Condition 1a.

(Recall from above that if Condition 1b is violated then Condition 1a must be violated.) First consider category (i).
Here, by Proposition 2, the only equilibria are the two kinds of babbling equilibria and in these both candidates
win with probability 1/2 along the equilibrium path. The candidates are thus indifferent between the two kinds of
babbling equilibria whereas the voter prefers the popular-beliefs equilibria. Hence, the popular-beliefs equilibria
Pareto dominate the equilibria in which the candidates babbl#& oNloreover, the candidates also win with
probability 1/2 in the good mixed equilibriumg, whereas the voter prefeésto the popular-beliefs equilibria.

To see the latter, notice th&Umix > EU{fab can equivalently be written asd¢ — f(q,&, 0)(1—¢ —¢q) > q.

This inequality, in turn, is equivalent tos f (g, ¢, p), which always holds fog < 1— ¢. Hence, the good mixed
equilibrium Pareto dominates the popular-beliefs equilibria. Next consider category (ii). Here the claim follows
from Lemma C.5. Finally consider category (iii). By Lemma C.4, the candidates will be indifferent between
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all equilibria in this category. By Lemma C.6, the voter's expected utility in any such equilibrium is equal to
her expected utility in either one of the babbling equilibria, both of which are dominated by the good mixed
equilibrium. O
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