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Abstract. We analyze a, model of two candidate competition in which candidate and voter
preferences are private information. If candidates simultaneously commit to policy platforms
the uncertainty about candidate preferences reinforces the incentive for platform divergence.
After a candidate observes the other candidate’s stance but before she learns about voter
preferences she may face regret about her choice. This ex post irrationality suggests that a
1 period model may not capture the relevant incentives. In a multi-period proposal game in
which candidates first make non-binding public proposals and then they make binding public
proposals (similar to Ledyard, 1989) we find that candidates are uninformative during the first
stage, as they have a disincentive to reveal their preferences to the opposing candidate. This
finding offers an explanation for candidate ambiguity or inconsistency early in an election
which does not involve efforts to deceive voters. Candidates may be trying to keep their
opponent guessing. With a strong pre-election commitment technology, candidates can only
be deterred from this type of behavior if they anticipate that a sizeable number of voters (more
than a majority) will vote contrary to their preferences over policy.

1. Introduction

“Politicians are notoriously reluctant to take clear stands on issues of the
day” (Page, 1976: 742)

The spatial model of competition is the dominant paradigm for formal schol-
arship about two party elections The simplest version pits two office seeking
parties in competition, posits that voters have symmetric single-peaked pref-
erences over a single policy dimension and assumes that office motivated
candidates can simultaneously commit to policy platforms before the election
(Downs, 1957; Black, 1958). The conclusion that, in equilibrium the parties
announce identical centrist policies has spurned a vast theoretical literature
(e.g., Calvert, 1985; Davis and Hinich, 1970; Ledyard, 1984, McKelvey and
Ordeshook, 1985, 1986a,b; Wittman, 1977, 1983). Wittman considers mixed
motivation by candidates and finds that with uncertainty about the location of
the median voter’s ideal point (or probabilistic voting) candidate divergence
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can occur in equilibrium. Calvert shows that despite this finding the Downsian
model is robust as small changes in candidate motivation or uncertainty lead
to small deviations from candidate convergence in equilibrium play. This
paper further extends the basic Downsian/Wittman model by assuming that
policy motivated candidates face uncertainty about the preferences of the
opposing candidate and that there is uncertainty about the location of the
median voter’s ideal point (or that voting is probabilistic). In a Bayesian
game in which candidates simultaneously announce binding platforms and
then voting occurs, the informational asymmetry about candidate preferences
reinforces platform divergence.

Ledyard (1989) considers models of Downsian competition in which can-
didates care only about winning, have asymmetric information about the
location of the median voter and candidates first make cheap talk announce-
ments before making binding policy announcements. He finds that candidates
have an incentive to hide their private information and thus first stage an-
nouncements cannot be informative in equilibrium. We follow Ledyard and
augment the current model to include a preliminary cheap talk stage. If voters
use weakly undominated strategies Ledyard’s result extends to our setting
with policy motivated candidates and private information about candidate
preferences.

The intuition for the result is straightforward. If voters use weakly un-
dominated strategies, then they care only about the policy platforms that
the candidates commit to before the election. Accordingly, a candidate’s
statement in the first (cheap talk) period cannot effect voter behavior, but it
might effect candidate behavior. Specifically, if the left candidate’s first period
statement is informative, revealing information about her preferences (and
thus her likely second period platform) to the right candidate, then the right
candidate’s policy commitment will depend both on her private information
and on the first period statement of the left candidate. In this case the left
candidate will have an incentive to deceive the right candidate (for example
by pretending to be more leftist than she actually is). Such a deception will
effect the right candidate’s second period platform, and thus the likelihood
that the left candidate wins as well as the lottery over the final policy.

Creation of incentives for candidates to reveal their preferences early re-
quires that voters commit to punishing candidates that unilaterally change
their platforms throughout the election. While such commitment is possible
in an equilibrium it requires that voter strategies are best response only be-
cause the probability of being pivotal is zero. The usual refinement of weakly
undominated voting strategies excludes this possibility.

While the logic behind the result is similar to that presented by Ledyard,
there is a subtle difference. When the information asymmetry is just over the
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location of the median voter (Ledyard), it is clear that a candidate values
his opponent’s private information because it allows for better forecasting
of the location of the median. Here, the informational asymmetry pertains
to the candidates’ ideal points. The left candidate wishes to know the right
candidate’s private information because it allows her to better predict the right
candidate’s future actions. In both cases the information that a candidate can
learn is useful for forecasting the expected utility of a particular action.

At a substantive level the different sources of informational asymmetry
in the two models is also important. While both asymmetries might persist,
the presence of repeated polling by candidates and many public third party
polls suggests that the candidates probably have nearly equal assessments
of voter preferences. In contrast, a candidate (especially a novice) cannot
be pinned down unless they choose to. Even officials with long-histories in
public life occasionally change their policy positions/platforms. Thus, this
source of informational asymmetry seems at least as interesting and may be
more prevalent.

Theoretically, the paper makes three advances. First pure strategy equilib-
ria are shown to exist in a Bayesian model of electoral competition in which
candidate type and strategy spaces are uncountable. Second, Ledyard’s result
about the lack of information revelation in cheap talk stages of the election is
shown to also hold in models with no information asymmetries (between can-
didates) about the voter preferences but with information asymmetries about
candidate preferences. Finally, the relevance of the assumption that voting
strategies satisfy weak dominance is explored.

Substantively, the paper forwards a possible explanation for candidate
ambiguity. Assessing the evidence (e.g., Campbell, 1983; Kroszner and Strat-
mann, 1999; Page, 1976; Snyder, 1990,1992) for and against campaign clarity
or ambiguity is beyond the scope of this paper. In terms of theoretical work,
Fishburn (1972), Shepsle (1972), and Glazer (1990) all present explanations
for ambiguity that hinge on the desirability of remaining ambiguous in a
one period setting. Aragones and Postlewaite (1999), Aragones and Neeman
(2000), and Meirowitz (2001) present explanations that hinge on the desirab-
ility of remaining uncommitted in a second period of play. In stark contrast
to these papers, here as in Ledyard’s model the incentive to remain unclear
(up until the end of the election) is driven by a candidate’s desire to keep the
opposing candidate from learning her private information.

The remainder of the paper is organized as follows. In Section 2 we present
the basic model of elections in which candidates do not know each others
preferences. We establish the existence of equilibria to this model and offer
several qualitative characterizations of the equilibria. In Section 3 we present
and analyze a two period version of the game. In Section 4 we conclude with
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a discussion. To preserve the continuity of presentation the more technical
proofs are relegated to an appendix.

2. The basic model

We begin by describing the electoral setting. The electorate, N =
{1,2,...,n} consisting of n, odd, voters has preferences representable by
symmetric single-peaked utility functions on the compact unidimensional
policy space X = [0, 1]. By ym € X we denote the all important median
voter’s ideal point. There are two candidates C = {l, r}, and each cares about
the policy of the winning candidate. In the basic model candidates ¢ € C
simultaneously announce policy platforms x. € X, and voters i € N then cast
simultaneous ballots v; € C. The winning candidate w € C (by simple major-
ity rule) enacts the policy she announced, x,. Voter and candidate preferences
over final polices x can be represented by the utility function

ui(x; yi) = h(x —yi) (D

where h : R! — R! is strictly decreasing, concave, and twice differentiable
and y; € X is agent i’s ideal point for i € C U N.! We denote the vector of
ideal points (y1, Yr, Y1, ..., Ya) by y € X2,

We introduce imperfect information by considering a Bayesian game in
which the ideal points y are not publicly known. Only candidate ¢ knows
ye(c € {1, 1}) and only voter i knows y;(i € N). The prior distributions of the
candidate ideal points are given by the distribution functions F,(-) with sup-
port [0, %] and F;(-) with support [% , 1]. Unless otherwise stated we assume
that voters use weakly undominated strategies. Since voters act only at the
end of the game this assumption is equivalent to the assumption that voting
is sincere. Under sincere voting the median voter’s ideal point is a sufficient
statistic, and thus we need only concern ourselves with the distribution Fy,(-)
of yn,. We assume that F,,(y) =y, ony € [0, 1]. The assumption that the me-
dian ideal point is uniformly distributed imposes two relevant features. First,
the middle of the policy space is the middle of the prior distribution of the
median voter’s ideal point. Thus the candidates are assured to be on opposite
sides of the middle of the prior distribution of the median voter’s ideal point.
Second, this distribution function has the property that the probability that
1(r) wins is linear in the policy platform x;(x,) holding fixed x,(x;).> We will
consider either the case of F(-), F;(-) strictly increasing and continuously
differentiable or concentrated at known ideal points y; and y, respectively.
In the former case the strictly positive densities fj(-), f;(-), f(-) exist. We
assume that candidates can only select policies on their side of the policy
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space, thus x; € [0, %] and x, € [%, 1]. This assumption is consistent with
the view that parties constrain platform selection, but there is uncertainty
and flexibility about how leftist (rightist) a Democrat (Republican) will be.
This assumption is maintained only for convenience of exposition. The main
results (e.g., propositions 1 and 4) hold without the assumption. One sub-
stantive motivation is the finding that for most U.S. legislatures there is little
overlap between the Republican and Democrat ideal point estimates (Poole
and Rosenthal, 1997: Ch. 4). This finding indicates that the game does not
exclude a type of behavior that occurs often.

The 1-period proposal Bayesian game is characterized by the primit-
ives (h(-), Fi(-), F.(-)). The timing of a 1-period proposal Bayesian game
is simple. Nature draws y. The candidates knowing only their own ideal
point simultaneously announce x.. The voters observe (x;, X;) and cast ballots
vi € {l, r}. The winning candidate (by majority rule), w, enacts her announced
policy xy,. Utilizing the assumption of sincere voting we let p(xj, X;) =
Fn (X‘TJ’X‘) = % denote the probability that candidate 1 wins when the
candidates use the profile of platforms xj, x,. Of course the probability that
candidate r wins is just 1 — p(x;, X;).

2.1. Egquilibria of the 1-period proposal game

When the candidate ideal points are known (i.e., F(-), F.(-) are both concen-
trated at the candidate ideal points y, and y, respectively) the Bayesian Nash
equilibrium (BNE) to this game involves announcements solving the system

Xi(x;) € arg mg>§ {w(x; yDpx, Xp) + X yD[1 — px, xp)1}
x€[0,5]

X (X)) € arg max {ur(x1; yo)p(x1, X) +u (x5 yo[1 —pxi, X))} (2)

xel 4,11

Moreover, standard arguments ensure that a BNE exists (Debreu, 1952;
Glicksberg, 1952; Fan, 1952).

The addition of uncertainty about y; and y, (i.e., F;(-), F:(-) are not concen-
trated) results in a game where a, pure strategy for a candidate is a schedule
assigning a policy platform x, to each possible ideal point y. in the support of
F.(-). Thus, the strategy space for each candidate is a space of functions.
Specifically, candidate 1 must choose a function x,(y;) : [0, %] — [0, %]
and candidate r must choose a function x,(y;) : [3,1] — [3,1]. Using
the notation AP to denote thg space of functions that map from B into
A, we can represent the candidate best responses by either & (y; X;(y;)) :

[0, 11 x [, 1121 = [0,1] or &(x.(yn) : [L, 1B - [0, 111031,
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These best responses can be thought of as either specifying a policy plat-
form x; for each ideal point y; and mapping for candidate r, or as specifying
a mapping from [0, %] into [0, %] for each mapping by candidate r. Simil-
arly the best response mapping for candidate r is a mapping &:(y;; x1(y1)) :
[3. 11 % [0, 3131 > — [1, 1] or &(xi(y)) : [0, 312! —— [§, 111211, The
candidate best responses must satisfy the optimality conditions

. ! u (X5 yDP(X, Xr(yr))+
01 Xe) € arg Mgy, 4y {f ! ( () YL — POt Ke(3) )fr(yr)dyr}

3)
ur(x1(yD; yo)pxi(yn), x)+ )fl(}’l)d}’l} .

1
S x1 ) € arg maxy g 4 {foz ( ur(x: yp [l — pxi(yp). X1

For every y; candidate 1’s platform x;(y;) must be optimal when candidate
I faces uncertainty about the ideal points of candidate r and voter m. The
former uncertainty manifests itself as uncertainty about x,(y,) and the latter
appears in the probabilistic win function p(:, -). A BNE to this game involves
a pair of mappings (x] (y1), X} (y;)) solving the condition & (x}(y;)) = X{ (y1)
and &(x{(x{ (y1)) = X} (yr). This condition characterizes a fixed point of an
operator on a functional space. In the appendix we establish the existence
of such an equilibrium when the function h(-) is strictly concave and twice
differentiable.® Throughout we will maintain these assumptions.

Proposition 1. If h(-) is strictly concave and twice differentiable and
the distributions of the candidate ideal points F\(-), F.(-) are strictly
increasing and differentiable on their supports then a BNE to the 1-period
proposal Bayesian game exists.

An unsurprising feature of a BNE to the 1-period proposal Bayesian
game is that the mappings x} (y.) are increasing. That is, the policy platforms
are responsive to ideal points in the intuitive manner. The argument hinges
on using the implicit function theorem to demonstrate that any solution to (3)
is a strictly increasing function.

Proposition 2. If h(.) is strictly concave and twice differentiable then
any equilibrium platform mapping x? (y.) is strictly increasing in y..

This fact has an important implication. After observing the candidate
platforms x', x; the ideal points of the candidates can be found by inverting
the equilibrium mappings. The fact that candidate platforms vary with
candidate types implies that the equilibrium to the I1-period proposal
Bayesian game may not be robust in an interesting sense. Suppose that
after the candidates make their equilibrium proposals candidate 1 has the
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opportunity to commit to a different policy. This would involve solving the
problem

Xi(y1) € arg rr{lg)g] {mx; yDpx, xp) +w(xe; ypll —px, x)1}  (4)

The solution to this problem satisfies the first order condition

ad ; Ip(X, Xr
7111(; yl)p(x, X) + 7p(x . )[ul(X§ y) —wX;yp] =0 &)
X 0x

While this problem is similar to the one that X" (y;) solves, (5) is contingent
on X, and the first order condition from (3)

O—E [M} _ / 1( DO [y, (x, y3) — w (e (yi); y)]
— Yr — X
2

8X +p(X, Xr (Yr)) % ) fr(yr)dYr

(6)
involves integration over x,(y;).* Accordingly, for almost every x, that can
be played in a BNE to the 1-period proposal Bayesian game, the solution to
(5) does not correspond to the platform x{(y;) that solves (6). This implies

that the following result holds.

Proposition 3. If the candidate ideal point distributions, F(-), F.(-), are
strictly increasing and differentiable on their supports then with probability
1 a BNE to the 1-period proposal Bayesian game is not ex post rational.

In other words candidate 1 will have an incentive to select a different
platform after observing x; if she alone is given the chance to change her
platform. Of course the same is true of candidate r. She has an incentive to
offer a different proposal after learning x;. This non-robustness (or ex post
irrationality) does not surface in pure strategy equilibria to the spatial model
of electoral competition when candidates do not face uncertainty about each
other’s preferences. In those models the candidates announce platforms that
are simultaneous best responses to each other’s platforms and thus have
no regret about their choice after observing the platform of their opponent.
Here candidates are announcing platforms that are only optimal given beliefs
about the type of the other player, and when information about this type is
revealed, a deviation in platforms becomes desirable. Given the empirical
unreasonableness of assuming that candidates can only make platform
announcements once, this finding motivates consideration of a multi-period
proposal game.
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3. The 2-period proposal game

The 2-period proposal Bayesian game differs from the 1 period version
only in that it features two periods in which candidates make platform an-
nouncements. In the first period each candidate simultaneously announces a
platform x! and then after observing the profile (x|, x!) each candidate simul-
taneously announces a platform x2. Voters then cast their ballots knowing all
of the platforms Xll, Xrl, Xlz, xf). We maintain the assumption that candidates
can commit to policies before voters cast their ballots. The simplest non-
trivial assumption is to assume that the platforms x2 are binding. That is,
if a candidate has offered two different platforms x! # x2 and she is elec-
ted, she will enact the policy x2. In principal voters may choose to punish
candidates that behave in this manner (x! # x2) but the extent to which
this phenomena occurs is an equilibrium question. As long as voters use
weakly undominated strategies they will vote for whichever candidate selects
a better second period platform (|x2 — ;| is smallest). A 2-period proposal
Bayesian game is characterized by the same data as a 1-period proposal
Bayesian game, (h(-), Fi(-), F;(:)). A strategy for player 1 is a pair of map-
pings x! (y)) : [0, 1] — [0, 1] and x?(x/;y) @ [L, 1] x [0, 1] — [0, 1].
Similarly, a strategy for player r is a pair of mappings x!(y;) : [%, 1] — [%, 1]
and xf(xll; yr) : [0, %] X [%, 1] — [%, 1]. As before we assume that voters
use weakly undominated strategies, and so the candidate with a x? that is
closest to y,, wins the election and implements the policy x2. At the end of
this section we will relax this selection/assumption.

The 2-period proposal Bayesian game is dramatically different in one
important sense-candidates might learn about the opposing candidate’s
preferences from first period platforms and candidates may have an incentive
to manipulate their opponent’s beliefs through first period proposals. The
Bayesian Nash equilibrium concept is inappropriate as it does not constrain
candidates to utilize information in a reasonable manner. More precisely,
if x! .(-) is responsive to y_. then a reasonable notion of rationality would
require that candidate c¢ use updated posterior beliefs about y_. to forecast
x?, and this information should be used in determining the optimal second
period platform. Accordingly, we require that candidate ¢ have beliefs about
y_. conditional on the observed information x! .. A conditional belief for ¢
is a probability distribution over y_. that is conditioned on the first period
platform xl_c. We denote such a belief as u;(-|x) and . (-|x). By A[%, 1] and
A0, %] we denote the sets of probability distributions over [%, 1] and [O, %]
respectively.

Definition 1. A pair of second period beliefs is a double (u(-|x), u:(:|x))
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of distribution functions 4;(-x) : [§, 11 — A[1, 1] and p,(-x): [0, 3] —
A0, %]. These beliefs are consistent relative to strategies (xl1 ), xr1 (+)) if for
any a € [0, 1].

f{yrrxrl (yr)=x} La(x; (y)dFr (y)
ek = T S TR 5

=

1
if x!(y;) = x for somey, € [5, 1] (7

f{)’l:Xll (y1)=x} la (X]l (YI))dFl (Yl)
Jo 3y 1206 O ) dFi(y)

pr(alx) =

if X/ (y;) = x for some y € [0, %].
The function la(xé (¥c)) is an indicator function taking value 1 if xi (o) < a
and value O otherwise. Consistency of beliefs requires that Bayes’ rule is
satisfied when it is well defined. Beliefs that are consistent place positive
probability only on sets of ideal points containing a point y_. that solves
Xl_c(y_c) = x. When the strategies (xl1 (), xrl (+)) are strictly monotone this is
equivalent to inverting the mapping x!_(-) and believing that y_. satisfies
Xl_c(y—c) = x (with probability 1) where x is the observed stance of —c in
period 1. We will require that candidates use strategies that are mutual best
responses given their beliefs and that these beliefs satisfy the consistency
condition of definition 1.

Definition 2. A perfect Bayesian equilibrium in weakly undominated voting
strategies to the 2-period proposal Bayesian game is a pair of second period
beliefs (u;(-|x), i:(-|x)), candidate strategies (xll ), X12('; 9, xr1 ), sz(-; )
and voting functions satisfying the conditions:

(1) The beliefs are consistent relative to the strategies (xl1 ), xr1 ().

(2) The second period strategies (xlz(-; ), xrz(~; -)) are best responses for
every history x{, x! given the beliefs.

(3) The first period strategies (xll(-), x!(-)) are optimal holding fixed the
second period strategies.

@) vi =cif [x2 —yi| < |x2, —yil.

Condition 4 captures sincere voting which is implied by the requirement of
weakly undominated voting strategies. Condition 2 requires that the second
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period strategies form a BNE to the 1 period Bayesian game in which can-
didate beliefs are given by ,ul(-lxrl) and Mr(~|X11)- Condition 3 requires that
holding fixed x- ), xz_c(-; -) and Xf(-; -) the first period strategy xé(-) solves

1
X, (y1) € arg mMaX, o 1]

L wF L yn; y0; yDpCE(xL(ye); yi), X2 (x; yi)+ ) }
{fé ( ul(sz(X; ve); YDl — p(xlz(xr1 (t); y0; ¥, X%(X; vl fr(yr)dy:

xr1 (y;) € arg max, 1 ) (8)

1 u, (2 (x; y1); YoPGE(X; y1), X2 (x{ (y1); yo))+ ) }
{fo <ur(x3(x}(yl); ¥ YOIl — pGR(: ), x2(x (y); yo] ) Tr W

These two problems involve the selection of x| to maximize expected utility
when the second period platform x?_ is contingent on x. and the uncertain
ideal point y_. and the second period platform x2 is contingent on x! . which
is itself contingent on the uncertain y_..

A natural conjecture is that first period strategies will be strictly monotone.
This means that candidates reveal their preferences through their first period
stances. A special case of this involves first period strategies that are truthful,
x!(yc) = yc. In fact the revelation principal implies that if an equilibrium
with strictly monotone first period strategies exists then one with truthful first
period strategies must exist. If first period strategies are strictly monotone
then consistent beliefs will be concentrated at the true ideal points. This
means that a deviation by c to a different x! will fool —c into believing that
¢ has a different type, y.. Thus, if first period strategies are strictly monotone
in a PBE then it must be the case that candidates have no incentive to mislead
each other. In the appendix we show that almost every type y. will have
an incentive to mislead —c. The argument hinges on showing that for all
but knife edged parameterizations of F(-), F;(-), for almost any value of y,
candidate c is better off (in expectation) facing an opponent —c that has a
particular incorrect assessment of the location of y..

Some interpretation of the claim is needed. We do not show that there
are never instances where BNE exist in which candidates reveal their
preferences through x!. Rather, these instances are rare and unstable. From
any parameterization of the game in which this type of PBE exists we can
make an arbitrarily small perturbation to Fj(-) or F.(-) or both, and it will
no longer be the case that the candidates use strictly monotone first period
strategies in a PBE with weakly undominated voting. It is not however true
that every arbitrary small perturbation will eradicate the existence of strictly
monotone equilibria. It is possible to show that for a fixed magnitude of
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perturbation almost every perturbation of that magnitude will eradicate the
strictly monotone equilibrium. Proposition 3 states that in the generic or
regular case of 2-period proposal Bayesian games, candidates will not reveal
their ideal points in the first period. In other words, the model predicts that
candidates do not provide a lot of information early in the campaign. The
possibility that some information is conveyed in the first period is not, ruled
out.

Proposition 4. For any strictly decreasing and strictly concave loss
function h(-), on a generic subset of candidate ideal point distributions
Fi(-), F:(-) there is not a BNE in weakly undominated voting strategies to the
2-period proposal Bayesian game in which candidates use strictly monotone
strategies x! (y.) in the first period.

3.1. Truthful equilibria

If we relax the assumption that voting involves weakly undominated
strategies, condition 4 of definition 2 is replaced by

(4’) Voting strategies form a Nash Equilibria of the simultaneous voting

2 2
game over platforms xj, X:.

With this modification there are PBE in which first period proposals
are truthful.

Proposition 5. If voters use weakly dominated strategies there is a PBE to the
2-period proposal Bayesian game in which candidates are truthful x! = x?):

Proof. Consider the following voting strategies:

el 2 1 _ 2 1 1
lif x; = x{ and xE = xr2 and |x11 — y2i| < Ix; =il
1 ) llfxrl;«réxaandxll=x1 1
rif x; =xj and x; = x; and |x; —yi| > [X; — il
r otherwise

Given these strategies if c is not going to change her platform from one
period to the next then —c’s best response is to not change her platform,
since any pair (x?, x?) induces a, non-degenerate lottery over the winning
platform, and a unilateral switch in policy results in a certainty of loss.
Given this, a pair of simultaneous best responses is: xl1 (y1), x! (y;) solving
(8) and x2(x'.,y.) = x! for ¢ € C. The above voting strategies satisfy
(4) because they are either sincere in the event that x! = x> for ¢ € C or
every voter is voting the same way and thus no voter is pivotal. a
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The construction hinges on having voters vote sincerely if both candid-
ates have offered consistent or truthful platforms, and having all voters vote
against a candidate if she is the only one that was inconsistent (x! # x2).
This punishment is sufficient to induce candidates to play strategies that
are BNE in the 1 period game, and then to not change their platforms in
the second period. However, the punishment requires voters to vote against
their interests just because they are not pivotal (at off the path histories). Not
surprisingly these equilibria involve strategies that are not coalition proof at
histories following inconsistency by one candidate. If voters actually care
about platform consistency then it is possible for truthful equilibria to survive
the weak dominance refinement. The analysis of such models is outside the
scope of this paper.

4. Discussion

Inclusion of uncertainty about candidate preferences results in minimal
changes to the qualitative predictions of single period commitment models.
However, the analysis suggests that with this form of uncertainty a model with
a single period in which platforms are announced may be unreasonable. Un-
like Nash equilibria, Bayesian Nash equilibria, are not ex post rational. The
equilibrium predictions of the two period model counter the expectation that
voters will sanction candidates that are inconsistent throughout the campaign.
This finding hinges on the fact that as long as candidates commit before the
vote, previous inconsistencies are irrelevant. In the current model, this form
of punishment must involve use of weakly dominated voting strategies. A
more plausible explanation of punishment might hinge on voters trying to
infer candidate quality or trust-worthiness. In this case they might face more
uncertainty from a candidate that was not consistent. In the current model
the strong commitment assumption removes this problem as voters face no
payoff relevant uncertainty at the time of voting. Accordingly, in any Perfect
Bayesian equilibrium with weakly undominated voting strategies, voters must
simply compare the platforms of the available candidates, and candidates
cannot expect punishment or reward for the degree of platform consistency
they exhibit in the campaign.

It is not difficult to see that in more than 2 periods a similar result would
obtain. Candidates will not reveal their preferences until the period where
their opponent commits. This logic offers an explanation for policy incon-
sistency or ambiguity. With the exception of Ledyard’s analysis which is
not directly interpreted in terms of candidate ambiguity, existing theoretical
explanations of ambiguity are quite distinct from the present one. Shepsle
offered a simple partial equilibrium model in which ambiguity was desirable
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when voters were risk acceptant. Glazer was one of the first to argue that
ambiguity could be a strategic response to uncertainty about the voter pref-
erences. Alternatively, Alesina and Cukierman, and Aragones and Neeman
analyze models of elections in which ambiguity is motivated by the desire to
remain unconstrained in the future. In these models, candidates exogenously
prefer to be less constrained in office, whereas voters prefer precise stances.
Meirowitz offers an explanation for ambiguity that hinges on the option value
of waiting until information about voter preferences is revealed. In contrast
the current explanation of early ambiguity does not hinge on risk aversion
of voters, or a second period value to being unconstrained. Rather ambiguity
early in the campaigning is explained by the desire to not reveal information
about one’s preferences to the opposing candidate.

Even though it is quite sparse the 2-period Bayesian platform game offers
insight into the incentives faced by candidates. As all models in the Downsian
tradition demonstrate, there is clearly an incentive to select platforms that
are desirable to the voters. A second incentive only surfaces when the in-
formational assumptions are relaxed (as in this model). There is also a strong
incentive to not provide the competing candidate with information. An open
question is whether there are equilibria (with weakly undominated voting)
in which candidate first period platforms provide any information about their
preferences. The possibility of equilibria, (on a generic set of games) in which
first period platforms are partially revealing is not ruled out by proposition 4.
However, even if such equilibria exist, it is clear that first and second period
platforms will riot be equivalent and thus candidate inconsistency will still be
present.

Some readers may find unsatisfactory the prediction that candidates hide
information from the voters early in the campaign only to reveal it on the
eve of the election, The prediction, that voters do not punish candidates for
being unclear or inconsistent demonstrates that models which assume pre-
election commitment (like those analyzed by Downs, Wittman and Calvert),
may not be appropriate for the study of campaign dynamics. There is a large
collection of dynamic theories of elections that do not assume commitment
(Banks and Duggan, 2002; Banks and Sundaram, 1993, 1998; Austen-Smith
and Banks, 1989; Ferejohn, 1986). Future work on campaigns might be well
served by building on these frameworks. What the current paper does show
is that within the class of models that assume commitment, there may be
incentives for candidates to not provide information. In contrast to the view
of pundits that inconsistency is an attempt to satisfy competing interests by
“playing both sides of the fence” the analysis suggests that the position os-
cillation is driven by the candidates’ strategic desire to “keep their opponent
guessing”.
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Notes

1. Consideration of distinct loss functions h;(-) for each player complicates the notation, but

does not effect the results in any deep sense.

2. The assumption that the prior on the median voter’s ideal point is uniform is stronger than
necessary for some of the results. However the assumption is used in the proofs that are
provided. See Davis and Hinich (1970) for more on this issue.

. This result is a special case of the theorem found in Meirowitz (2003).

4. The technical assumptions needed to interchange the order of integration and differ-

entiation are satisfied given (1) the continuity assumptions of the model, and (2) the
boundedness of the supports of y.

w
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Appendix
Proof of Proposition 1

We show that the game satisfies the sufficient conditions of proposition 1 in Meirow-
itz (2003). This result pertains to a Bayesian game in which each agenti € N has
type and action spaces ®; and A; and utility function

uj(a; 0) : HAi X l_[®i — R!
ieN ieN
with conditional beliefs 7;(6—;|6;) about the other player’s types. In such a game the
strategy space for player i is the set of measurable functions from ®; into A;. We

denote this set as @? I By ©_i, A_;j and Géi‘i we denote the analogous product sets
for all players other than i. We now state the relevant result.

Proposition. A Bayesian game has a pure strategy BNE if for eachi € N
(1) ®; and A; are nonempty, convex and compact subsets of Euclidean space.

(2) uj(a; 0) is continuous.
(3) for every 8 and measurable function x_;(6_;)

UiGai, 65) = / Wi @i, X_i(0—3): 61, 0_)dni (0116

is strictly quasiconcave in a;.
(4) for every ¢; > 0 there exists some constant &; s.t. if

xi(6)) € arg max { / wiai, i (0-); 6, e_odm(e_nei)}

2, €A

A
for some x_i(6—i) € ©_;" then sup; g o) co;:(10 -6 <8} | 1Xi (6)) — Xi (O[] < &i.
(5) for a.e. measurable set A C ®_;, n;(A|6;) is continuous in 6;.

Since ®; and A; are [O, %] fori = 1 and [%, 1] for i = r condition 1 is
satisfied. The utility functions are just

h(jx1 — yil <Xl +Xr)> +h(lxe — yil) (1 _ X1 +Xr)>

ur (X1, Xr; Y1, Yr)

2 2
X1 + Xr) X] + Xp)
U (X1, Xe3 Y1, Y1) = h(|Xl_Yr|< ! 5 ! >+h(lxr—yr|) (1— l 5 r)

which are both continuous (satisfying condition 2). Interchanging the order of
integration and differentiation (allowable given the continuity and compactness
assumptions on F;(-) and its support) yields the second derivative (for x; > yj)
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PU ] _ (! () (=522) +
Eyr [ axz :| - é (X+Xr(yr)) 32u1(x;y1) " (l) <3u1(x;y1)) fr(yr)dyr (9)
2 ax2 2 ax
When h(-) is strictly concave, arguments in the body of the paper imply that for every
yr the integrand is strictly negative.

This implies that the integral is itself negative. Accordingly for every y; the
objective function is strictly concave on the relevant choice set [y, %]. A similar
argument applies to 1’s objective function. Thus condition 3 is satisfied. Condition
4 is satisfied if the set of strategies X.(-) that are best responses for some strategy
X—c(+) have a bounded slope. A best response X} (y1) solves

oUi(x, y1
0= [T}

The implicit function theorem implies that

_ Ui (x,y)
Ox{(ynD ]EYr[ 9xay; ]

ayi Ey, [32U1(X,y1)] '

ax2

(10)

The denominator is bounded away from O for all x; and functions y;(-) and the
numerator is bounded since h(-) is strictly concave and the choice sets for 1 and r
are bounded. A similar argument holds for r. Thus condition 4 is satisfied. Condition
5 is satisfied as the types are independent. m|

Proof of Proposition 2

We prove the result for ¢ = 1. An analogous argument applies for c = r. We start with
equation (10). We have shown in the proof of proposition 1 that the denominator is
strictly negative. The numerator is given by

pX,xe(yr) | dui(x,y) _ dw(Xe(yo):y1)
oUix, yn) | ! ax [ By oy ]
v | Toxa I 8% (x:y1) fr(yr)dyr.
v 2 +p(x, X:(yr) el
(11)

The first term in the integral is positive as yj < X] < X; occurs in equilib-

rium, and h(-) is strictly concave. The second term in the integral is equivalent to

p(x, X¢(yr))[—h” (x —y1)] which is positive since h” () < 0 as h(-) is strictly concave.
. . .. Xy . . .

Thus the integral is positive and thus Xéy(lyl) is the ratio of a negative number over a

negative number and is thus positive. |
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Proof of Proposition 4

It is not difficult to see that a revelation principal holds: A PBE in weakly undom-
inated voting strategies with strictly monotone first period strategies exists iff a PBE
in weakly undominated voting strategies with truthful first period strategies exists.
Given this, the argument begins by assuming that we have a PBE in which the first
period strategies are truthful, xé (Yc) = yc. We have already argued that in this case
consistency of posterior beliefs requires that the beliefs are concentrated at the cor-
rect ideal points. Accordingly, in such a PBE the second period strategies must solve
the problem

ue(x; Yop(x, X2 (ye; XL o))+
xg(xl_c,yc) € arg max{ 5 ¢ ¢ e ; X (12)
ol ue (X2 (Yes Y=o)i Yol — p(x, xZ (Yes X20))]
Recalling that p(xy, x;) 1= %, and differentiating yields the first order condition
ve(xiye) (% F 2o xL) | ducx o) ue(E (e xLo)i yo) =0 (13)
2 2 9x 2
Applying the implicit function theorem yields the derivative
x2 (Yeixle) (Buc(xiye) _ due(@):iye
ax2(xl.,ye) [ - azl_ix ( ua(igy b (aZ; Y |7 = X2 (ye; Xl_c))]
< = . (14
1 . 2 . .
aX_C I:auc;());YC) + (X + X2_2(Yc; X[l _ C]))a l;)c)((;;(YC) + 3ch;»}’c)]

Note that the argument that the optima xg(x_c, yc) solving (12) is differentiable
hinges only on the implicit function theorem and the differentiability of u.(-, -) and
p(-, -). In proposition 2 we demonstrated that in the 1 period Bayesian game the
optimal platform is strictly increasing in the ideal point. Since the second period
platforms solve a 1 period Bayesian game in which the agents beliefs are given by

. . . L. P 2‘ ; 1 )
consistent beliefs it must be the case that ¢ anticipates that % > 0. For

¢ =1, we know that 2% () pear an equilibrium and since x> < 1 < x2_ the
strict concavity of h(-) implies that 8"“%’:”) - QUC(QZ;YC) l,=x? (yexx! ) > O- Thus the

0 M 0 2 . . .
numerator is negative. Again the fact that % < 0 and % < 0 implies
that the denominator is negative. Thus

9 2 1’
I YU (Xfl W . (15)
X,
Similar arguments establish that
9 2 1’
M > 0. (16)

1
x4
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Accordingly, candidate 1 can increase xr2 by announcing a higher xl1 and candidate
r can decrease xlz by announcing a higher xrl When candidate ¢ announces x_ she
does not yet know y_. and thus cannot simply manipulate the deterministic function
X2_C (xé , Y—c). Nonetheless, candidate c in a truthful PBE will anticipate knowing y_
prior to selecting xg and thus the question is whether prior to learning y_. candidate
¢ will have an incentive to shift up or down the distribution over xz_c(xi, y—¢) which
is induced by the uncertainty over y_.. We have just shown that she can shift this
distribution with her selection of Xé It remains only to show that for almost every pair
of densities fi(-), f;(-) there are realizations of ideal points, y., for which candidate ¢
without knowing y—c would rather mislead —c to increase or decrease the resulting
lottery over x> .- Differentiation of the objective function for xl in (8) yields the first,
order cond1t10n

S (1w (s y0: 30 = w6 y0: Y01 2E229) £ (ydyr =

17
f [X ( . ) + XZ(X' )) _ ]dul(Xr(X,Yr)aYI) dxr (X;yr) f ( )d ( )
! 1 ¥ r X5 Yr ax2(x.yr) X r(yr)dyr
To simplify subsequent expressions let this equation be denoted
1 1
ﬁ Y (X, ¥1 Yo (yr)dyr = /: ¢ (X, y1, Yot (yr)dyr. (18)
2 2

Since y; < yr and x; < x; we know that y (X, yj, yr) is strictly positive for every y;.

Letting 200 = MG |, the term 22-[u((ye; yD; y1) — w2 (x; y); yn] is
given by

Qui(x} (ye y) OX7 (e YD) Qi (55 yo)s y1) % (; ¥
X2 (e y1) dyr IX2(X; yr) dyr

19)

Since h(-) is strictly concave and X12 < sz this value is positive for every y;.

A2 (x-
Since W > 0 this implies by the 2product rule that y (X, y1, yr) is strictly
increasing (decreasing) in y; whenever W

du (2 (x;y0);yD)

is weakly increasing (decreasing)

in y;. Conversely since is strictly decreasing in y; and [xlz(yr; y1) +

X2 (x:yr)
XZ(X' yr) — 2] is strictly increasing in yr, ¢ (X, y1, ¥r) is strictly decreasing (increas-
ing) in y; whenever % is weakly increasing (decreasing) in y;. Assume that

at (h(-), fi(+), fr(-)) equation (18) is satisfied for every y; € [0, %] by the mapping
x = y]. Since y (X, y1, yr) and ¢ (X, y1, yr) have opposite sign slopes on some inter-
val and when x — y; they integrate to the same number under f;(-) there must be
some y; where the graphs cross when x = yj. That is y (y1, y1. ¥i) = ¢(y1, y1. ¥i)-
Moreover on a neighborhood (y; — §,y; + 8) of y; they are only equal at y;.
For asmall ¢ > 0(¢ < Fi(y} + 8) — Fi(y} — §)) let A, be a continuous function

ClyE =8, yF 4+ 8] = [—e, el with A, (yf) = 0and A.(y) < Ofory € [y} — &, y¥]
and Ae(y) > Ofory € [yf + 6, y{]. Let A denote a sequence of such functions with
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¢ | 0. Clearly A, converges to the constant function O on the domain [y} — &, y; +8].
Now consider the perturbed density

fr(yr) + Ae(yo) if yr € (yf — 8, yF +6)
fr(yr) otherwise .

fr (yr) = (20)
For any ¢ > 0 the condition (18) involving f£ (y,) instead of f;(y,) will not be satisfied
at x = y]. Since any open set of f;(-) in the max-topology contains some function
£ (-) (for some & > 0) the solution x = y; does not exist for some perturbed density in
any open set of f;(-) (in the max-topology). Thus generically, the strategy xl1 yp) =w
is not a best response. Similar arguments establish the fact that x! (y;) = y; is not
optimal on a generic set of densities fi(-). Thus we have proven the result. m|





