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4.2 The Effects of Changing the Distribution of Office-holding
Weights, F4 and Fp

Converging to Complete Information about A

In this subsection we study the effects of changing the distribution of 4
and Ap. When either distribution function shifts to the right, the value of
the corresponding A is more likely to be higher, in the sense of stochastic
dominance.'® This implies that the reaction function of the candidate whose
distribution function has shifted will also shift in the same direction. That
is, the candidate’s best response is more likely to locate in the center since
the candidate is more likely to place a higher weight on winning. This in
turn implies unambiguous comparative statics results for p* and q*, which are
summarized in the next proposition.

Proposition 3. Let Fp, (Ap) < Gp (Ap) for all Ap, and Fy (M 4) < G4 (Aa)
for all \p, where Fp, Gp, Fa, and G4 each satisfy the regularity assumption.
Then

p*(Fa,Fp) <p*(Ga, Fp
p*(Fa, Fp) < p* (Fa,Gp
¢ (Fa, Fp) < ¢* (Fa,Gp
q" (Fa,Fp) > q* (G4, Fp

— — o

Proof. Since Fp (Ap) < Gp (Ap) for all Ap we obtain P (Fa,q) > P (Ga,q)
for all ¢. Similarly, if Fp(Ap) < Gp(Ap) for all Ap, then Q(Fp,p) >
Q(Gp,p) for all p. This implies that the equilibrium values for p* will
be larger when either distribution function shifts to the right. That is, if
Fj first order stochastically dominates G; (j = A,D) we will have that
P* (Fa, Fp) < p* (G4, Fp) and p* (Fyu, Fp) < p" (Fa,Gp), because Q (p) is
decreasing and P (q) is increasing. The equilibrium values for q* will be greater
when Fp shifts to the right, that is, if Fp first order stochastically dominates
Gp we will have that ¢* (Fa,Fp) < q* (Fy, Gbp), because P (q) is increasing.
Finally, ¢* decreases when F4 shifts to the right. That is, if Fy first order
stochastically dominates G4 we will have that 9" (Fa,Fp) > ¢* (G4, Fp), be-
cause Q (p) is decreasing. Therefore, we have that on the equilibrium path as
both distribution functions shift to the right p* increases and ¢* could either
increase or decrease. This completes the proof.

As we continue to shift these distributions to the right (keeping the support
at [0,1]) in the limit the distributions become concentrated at Ay = \ p=1
This is illustrated in F ig. 2. The solid curves show the same reaction functions

13 Formally, given two distribution functions F and G defined on [0,1], F stochas-
tically dominates G if F () < G (X) for all X € [0,1].
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as in Fig. 1. The dotted curves show the reaction functions when the distri-
butions are very close to degenerate on A4 = Ap = 1. We have also marked
the limit equilibrium, for Ay = Ap = 1:

« 22— 3
P=57

. a
T =54

which is the same equilibrium point as in Aragones and Palfrey [2]. Thus,
the mixed strategy equilibrium in that paper can be approximated arbitrarily
closely as a pure strategy equilibrium when players have private informa-
tion about policy preferences. That is, this limiting case gives identical mixed
strategies as in Aragones and Palfrey [2],!* except here the candidates have
policy preferences that are private information .

It is also worth remarking on the direction of convergence as the distri-
butions approach A4 = Ap = 1. Candidate A converges to p* = =32 from
below while candidate D converges to ¢* = 5%~ from above. That is, for any
distributions F4 and Fp that satisfy the regularity condition, the effect of
policy preferences on the two candidates is for A to be more extreme that she
would be without policy preferences, while D is more moderate than the case
of no policy preferences. Recall that when candidates only care about holding
office, then D tends to hold extremist views (even though he does not prefer
them) and A tends toward the moderate location (even though she does not
prefer a moderate policy). The effect of incomplete information and policy
preferences is to dampen this extremist/moderate distinction between D and
A. The effect is especially interesting for D, since (stochastically) increased
preferences by D for extreme policies lead him to adopt equilibrium strategies
that are actually less extreme.

The Boundary Case of Complete Information about A

We next examine the properties of the equilibrium correspondence in the
boundary case where F4 and Fp converge to any degenerate pair of weights
for holding office, (A, Ap) € [0,1]%. This is illustrated in Fig. 3, which shows
the equilibrium limit points for all values in the unit square.

First consider the diagonal of this figure, corresponding to limiting distri-
butions where at the limit Ay = Ap = \. As a reference point, the point of
the upper left, W, corresponds to both candidates only caring about winning,
where we know from above that the unique equilibrium has mixed strategies,
p* =q" = 52 For almost all values of A the equilibrium is unique.

4 However, the players actually mix only at the limit. For any distributions of A4
and Ap satisfying the regularity assumption, no matter how concentrated around
Aa =1and Ap = 1, there is a unique pure strategy equilibrium in type-contingent
strategies.
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7 I-Fala/(2-a))

1-Fp(a/(2-2a))

al/(2-a)

Fig. 2. Comparative statics as F) — 1

If A < 5%, the unique equilibrium is pure, with p* = 0 and ¢* = 0. That
is, if the candidates place enough weight on policy preferences, they locate at
their ideal points and never in the center.

If A > 5%, there is a unique equilibrium in mixed strategies with:

. 2l -a)d -«

T AM2-0)
. 1—a—(1-2a)\
T T Xl+a)+1i-2a

p

If A\ = 5%, there is a continuum of equilibria. In all of these equilibria,
A plays p* = 0. When p* = 0 and A = 5%, D is indifferent between locating
at the center and at his ideal point. As long as D chooses C with probability

2
no greater than 2-2%";%, A’s best response is her ideal point, so the set of
24202 —a ]

equilibria are p* = 0, ¢* € [0, 3750527

The comparative statics of (p*, ¢*) when A is increased along the diagonal
is qualitatively the same as the comparative statics of stochastically increasing
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Fig. 3. Equilbrium strategies for A4 and \p

Aa and Ap. That is, Cfi—p/\* > 0 and % < 0. The intuition is exactly the same.
This is formally proved below.

Proposition 4. The comparative statics with respect to A, when \ is common
knowledge, are: %\ >0 and %\ < 0.

Proof. The formal argument simply requires partial differentiation of p* and
q* with respect A. For g*, we get

0g* _ —(1-2a)> - (1-0a?

™ PMlta) ri-2ap 0

For p*, we get
op* @
oA A(2-a)

>0,

completing the proof.
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Next, we consider the case where A4 and Ap are common knowledge, but
Aa # Ap. These correspond to the off-diagonal points in Fig. 3. There are three
regions to consider. First, if A\p < 5754, then D cares enough about policy
that there is a unique pure strategy equilibrium with p* = ¢* = 0. That is,
both candidates locate at their ideal points. If A\p > 55 and Ay < 52—, theré
is a unique pure strategy equilibrium with p* = 0 and ¢* = 1. In this region,
policy matters much more to A than to D. If ) D> 2_"‘2a and A4 > 2~_°‘—a, Then
both care enough about winning that a pure strategy equilibrium cannot
exist, and we are in the region with a unique mixed strategy equilibrium.
On the boundaries between the mixed and pure strategy regions, multiple
equilibria typically exist, with one player indifferent (with a continuum of
possible equilibrium mixing strategies) and the other player adopting a pure
strategy.

Finally, we consider the comparative statics results with respect to a, in
the mixing region.15 Straightforward derivations give:

9" 3NF-21+1 S0
da  [A1+a)+1-2a]

and
op*  =2(1+N)a -
da  A2-a)?
These comparative statics are qualitatively the same as the case studied in
Aragones and Palfrey [2], with Ag = A\p = 1.

5 Conclusions

This paper examined an equilibrium model of candidate competition, combin-
ing the effects of five variables that are important factors shaping voter and
candidate behavior in competitive elections: candidate quality, candidate pol-
icy preferences, the value of holding office, asymmetric information between
candidates, and the uncertainty that candidates face about the distribution
of voter preferences. It extends in a significant way the results of earlier mod-
els of candidate quality by Aragones and Palfrey [2] and Groseclose [7], and
shows how results in those papers are special cases in the framework of this
paper.

Asymmetric information arises naturally because candidates do no know
the other candidate’s value of holding office and do not know precisely the
policy preferences of the other candidate. This asymmetric information not
only makes the model more realistic, but actually simplifies the analysis as

5 The comparative statics with respect to o are flat in the other regions. However,
the boundaries between regions will change as a function of a.
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well. In particular, we show that even if candidates have very little private
information , a unique pure strategy equilibrium always exists. Furthermore,
due to the approximation result of Harsanyi [8], this implies that the mixed
strategy equilibria identified in Aragones and Palfrey [2] are limit points of
the pure strategy equilibria in this paper. In other words, the mixed equilib-
ria, which are difficult to interpret empirically, can be viewed as an artifact of
the complete information in the basic model. Even a tiny amount of asymme-
try will convert these mixed equilibria into pure equilibria that share similar
qualitative properties.

With asymmetric information, we show that an increase in uncertainty
about the median voter leads both candidates to be less likely to adopt the
moderate platform. An alternative interpretation is that as the electorate
becomes more polarized (i.e., the probability the median voter is moderate
decreases) the candidates also become more polarized.

In equilibrium we find that A’s platform becomes more polarized when the
electorate becomes more polarized (« increases), but that is not the case for
candidate D. In fact, for D there are two effects that go in opposite directions,
so the total effect is ambiguous.

With complete information about A, we show that there is a unique mixed
strategy equilibrium if and only if the value. of holding office is high enough
for both candidates. In this case, we obtain the same main comparative static
results of Aragones and Palfrey [2]. The case of complete information also
allows comparisons to the model of Groseclose [7], although he considers a
continuous policy space with known candidate ideal points and does not look
at mixed equilibria. The two similar findings are that A moves to the center as
A increases, and that only mixed equilibria exist if the value of holding office
is sufficiently high.

Our theoretical findings complement the wealth of empirical evidence
about the importance of candidate quality in competitive elections, evidence
that has for the most part been gathered and studied without the guidance
of formal theoretical models.’® Dating back at least to the seminal work of
Stokes [9] on the “valence dimension” of politics, numerous studies have iden-
tified a wide variety of effects of quality and other valence factor. This pa-
per combines several essential features of candidate competition in a simple
model that has clear and interesting implications about the nature of equilib-
rium platforms. Among the most interesting is the interactive effects of can-
didate quality, the degree of polarization (or uncertainty) in the electorate,
and the information candidates have about each other. There is a strong in-
teraction between quality and these information variables. That is, the effects
of polarization on candidate behavior go in opposite directions depending on

'® A notable exception is the work of Banks and Kiewiet [4] which investigates the
effect of candidate quality and asymmetric information on entry decisions by
challengers in congressional elections.
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candidate quality. This suggests a role for empirical studies to explore these
theoretical hypotheses. Experimental research (Aragones and Palfrey [3]) has
verified all of the qualitative implications of the model, but it would be very
useful to obtain field data and see if the conjectures also hold up in mass
elections.
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