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O

pposing candidates for a political office often differ in their professional backgrounds and previous political experience, leading to both real and perceived differences in political capabilities.
We analyze a formal model in which candidates with different productivities in two policy areas
compete for voters by choosing how much money or effort they would allocate to each area if elected.
The model has a unique equilibrium that differs substantially from the standard median voter model.
Although candidates compete for the support of a moderate voter type, this cutoff voter differs from
the expected median voter. Moreover, no voter type except the cutoff voter is indifferent between the
candidates in equilibrium. The model also predicts that candidates respond to changes in the preferences
of voters in a very rigid way. From a welfare perspective, candidates are “excessively moderate”: almost
certainly, a majority of voters would prefer that the winning candidate focus more on his or her strength.

I

n his seminal work “An Economic Theory of
Democracy,” Anthony Downs (1957) develops a
model of two-party electoral competition. In this
framework, candidates propose identical, or at least
similar, policies because they have to attract the support of the median voter to win, and voters do not
perceive significant differences among candidates as
the electoral campaign gravitates toward the median
voter.
An alternative view of electoral competition postulates that candidates emphasize policy issues that
assert their strengths (Budge 1993; Budge and Farlie
1983; Petrocik 1996; Riker 1993, 1996). The underlying intuition behind this view is that, because electoral
candidates differ in their personal backgrounds, professional expertise, and policy reputations, the electorate perceives them as having different strengths
and weaknesses in certain policy areas. For example,
Republicans are often considered more competent on
security matters, whereas Democrats are perceived as
more competent on education or the environment.
Despite the empirical and substantive appeal of electoral competition as a contest between heterogeneous
candidates with varying policy competencies, a rigorous theoretical analysis is missing. We therefore develop a game-theoretic model of electoral competition in which two candidates differ in their abilities
in two distinct policy areas (e.g., security, education).
The candidates are uncertain about the voters’ preferences when they propose how to allocate a fixed budget
between the two policies. The resource allocation, together with the winner’s policy ability, determines the
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amount of the policy area-specific public goods provided to the voters. Voters prefer a higher output in
each policy area, but they differ in how important each
good is for them. This model shows that when candidates have heterogeneous abilities, the nature of electoral competition is substantially different from that in
the Downsian model.
Our analysis yields several important implications
for understanding the nature and welfare effects of
political competition that also differ from the insights
of the standard Downsian model. First, the candidates’ platform policies usually diverge in equilibrium. Candidates may either choose to stress and
exploit their respective strong suits by proposing to
spend more money on that policy area than their opponent, or they may partially compensate for their
respective deficiency by proposing to spend more
money on their weak policy area. This result speaks
to an empirical literature on electoral agenda strategy. Some studies suggest that that candidates campaign on issues that play to their strengths while
avoiding issues that either accent the opposition’s
strengths or highlight their own weaknesses, a strategy that William Riker labeled the “dominance principle.” Other studies suggest that candidates sometimes
engage in issue trespassing as they campaign in their
opponent’s issue territories. Our analysis provides precise conditions, depending on the specifics of the voters’
utility functions, when we should observe issue divergence or issue trespassing at work.
Second, the analysis shows that candidates’ equilibrium platforms display a strong rigidity when voters’ perceptions of the importance of electoral issues
change. That is, candidates are stuck pursuing policies
focusing on their “strong” issues, even if the voters’
priorities shift, because they cannot successfully imitate their opponent. This result helps us understand
why a party can sustain dominance over the opposition
party for an extended period of time. For example, it is
generally acknowledged that the Democrats were the
dominant political party from 1932 to 1968, whereas the
Republican Party struggled to restructure its political
message. Our model suggests that if Republicans cannot successfully imitate the Democrats’ policy position,
then sticking with their old platform and hoping for a
reversal of the preference shift is their best strategy
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(from an electoral perspective) in the short to medium
run. However, when the preference shift persists, a
party would have to “reinvent” itself and change its
perceived policy strengths and weaknesses.
Third, our analysis suggests that the voting majority
would prefer that the winning party further accentuate
the policy difference between itself and the losing party
rather than trend toward the middle. The reason for this
is that in our framework, the two candidates cater to
a marginal “cutoff” voter type who is indifferent between the candidates; all voters to the left of the cutoff
voter strictly prefer the Democrat, whereas all voters
to the right of the cutoff strictly prefer the Republican.
A candidate wins if and only if a strict majority of
the electorate is on his or her side of the cutoff voter,
and as a result that majority would be better pleased
if the winner implemented a more partisan policy in
office than promised in the policy platform. Thus, supermajoritarian institutions that foster bipartisanship
and moderation, but prevent electees from implementing their policies may be detrimental to society. This
result stands in stark contrast with the point of view
of a large segment of “moderate” political pundits that
moderation and bipartisanship are inherently beneficial for society, a school of thought sometimes called
“Broderism” (after David Broder of the Washington
Post).
The article proceeds as follows. We first discuss the
causes of differences in candidate ability and describe
our results, followed by a section in which we relate
our article to previous literature. This is followed by a
description of the model and the analysis of the equilibrium, which is done for the most part using graphics
(generalized theorems and proofs appear in the Appendix). We also discuss the robustness of the model
to several extensions before concluding.

CAUSES AND CONSEQUENCES
OF HETEROGENEOUS CANDIDATE
ABILITIES
Policy Areas and Differences
between Candidates
The key departure of our model from previous literature is that we assume that candidates have differential
abilities in the different policy areas. To this end, our
model focuses on policy areas that stokes (1963) calls
“valence issues.” That is, voters in our model agree
that a higher output in both public goods (a low crime
rate, the quality of schooling, etc.) is desirable, but
they differ on which trade-offs to make between these
different political goals. To focus our model on the
effect of heterogeneous candidate abilities on electoral
competition, we disregard what Stokes calls “position
issues”—–policy issues such as abortion, gay marriage,
or gun control, where voters disagree over the desired
outcome and a candidate’s implementation ability is of
lesser importance.
There are several reasons why candidates (or parties) have different policy abilities. First, individual can-
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didates already have a background (education, experience, personal interests) when they enter politics, and
this background may focus their interests on certain
policy issues rather than others. When business leaders
run for elected office, they usually highlight their management experience as a reason to expect competent
management of government from them. Likewise, candidates with military backgrounds often leverage their
experience on military and foreign affairs issues and
focus their policy proposals on this area.
Second, once in office, individuals may choose to
work on those issues in which they are more capable,
self-selection that further strengthens whatever initial
competency the candidate brings to those specific policy issues. For example, it is plausible that Franklin
Delano Roosevelt, after having started the New Deal
program in his first term, was considered more competent in managing a more active government involvement in the economy than any Republican challenger.
Similarly, George W. Bush successfully leveraged his
perceived experience in fighting the “war on terror” in
his 2004 reelection campaign.
Third, citizens sort themselves into parties based on
their backgrounds and preferences, and so individuals
who become candidates are first citizens with certain
policy preferences. If an individual has a stronger than
average preference for national defense, for example,
then it is natural that he or she will be especially
interested in foreign relations or defense technology.
Over time, competency on defense-related matters will
increase, while education-related competency will be
weaker than that of an individual who cares more about
education. Moreover, it is not only natural that these
individuals will join parties composed of individuals
with preferences similar to their own, but there are also
career incentives for aspiring politicians to self-select
into the party that most appreciates their specific competencies, as say, national defense is more appreciated
by the members and primary voters of the Republican
Party.
Fourth, and complementary to the third explanation,
parties can be seen as networks whose members cooperate in providing government services. If, for whatever reasons, one party has attracted many individuals
with specific knowledge about one policy area, then an
elected candidate from this party can draw on this network both to provide specific new ideas and to recruit
key personnel for government positions. In contrast,
if the competitor from the other party is elected, then
he or she would not be able to draw on these network
resources, limiting the ability to implement policy in
this field. In this way, the ideological predisposition of
party members may influence what policies their candidate is capable of offering, and, in addition, which
policy (i.e., budget allocation) their candidate will
choose.
In the standard model, competency is sometimes incorporated as an additive “valence” component. However, because valence enters voters’ utility functions
in a way that is separable from which policy is implemented, it does not capture the notion of issue-specific
ability, which lies at the core of our model. For example,
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military experience is electorally more valuable for a
candidate when international conflict is a serious concern for voters than when they are mostly concerned
with economic issues.

Heterogeneous Candidates Competing
for Voters
In our model, the two office-motivated candidates have
unequal abilities in two distinct policy areas such as education and law enforcement, or domestic and foreign
policy. During the campaign, each candidate proposes
allocations for a fixed total amount of money (or effort) across the policy areas. Resources spent in each
policy area, together with the winner’s ability, translate into the amount of public goods provided in each
policy area. Voters prefer a higher output in both areas (e.g., more security and higher-quality education),
but their priorities run along a continuum between the
two goods, ranging from those who almost only care
about good 0 to those who care almost exclusively
about good 1. In a (Nash) equilibrium, each candidate’s
policy maximizes his or her probability of victory in the
election, given the opponent’s proposed policy.
If both candidates have identical abilities, as in the
Downsian model, then both propose a policy that maximizes the utility of the median median voter. (Candidates in our model are uncertain about the exact priorities of the median voter so that they have to cater to the
“median median” voter, that is, the median realization
of the median voter). Because both candidates propose
the same policy, all voters are indifferent between the
candidates.
However, if candidates have different strengths, the
nature of electoral competition changes substantially.
Candidates have a natural respective target audience,
in the sense that they have an advantage in appealing to these voters. Assume that the candidate who
has a productivity advantage in the production of
good 0 ends up producing more of good 0 than his
or her competitor, and vice versa for good 1 (our results show that such “no overcompensation” is in fact
a property of equilibrium). In this case, voters who
care primarily about good 0 vote for candidate 0, and
those voters who care primarily about good 1 vote for
candidate 1.
Between the extremes is a moderate cutoff voter,
characterized by some intermediate intensity with
which he or she cares about the provision of the two
goods. The identity of this cutoff voter is independent
of the voter preference distribution; that is, the cutoff
voter is not the median voter. More specifically, this
cutoff voter is indifferent between candidates if both
candidates propose the cutoff voter’s optimal budget
allocation, given that candidate j is elected. We show
that, in equilibrium, both candidates compete fiercely
for the support of this cutoff voter and indeed choose
the optimal budget allocation for the cutoff voter t̄.
All voter types below the cutoff voter t̄ strictly prefer
candidate 0, whereas those above t̄ strictly prefer candidate 1. Which candidate wins the election depends
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on whether the realized median voter1 in this society is
a type below t̄ (then candidate 0 wins), or above t̄ (then
candidate 1 wins). Thus, the realized median voter in
our model is still decisive for who wins the election.
However, the type whose utility is maximized is the
cutoff voter t̄.
Although the cutoff voter is indifferent in equilibrium, all other voters strictly prefer one of the candidates. Specifically, those voters who have a stronger
preference than the cutoff voter for the “democratic”
good strictly prefer the Democratic Party, whereas the
remaining voters strictly prefer the Republican Party.
Thus, even though candidates can, in principle, compensate for competency differentials by spending more
money on their “weak” good, the initial asymmetry
is never wiped out completely and generates captive
support groups for the two parties. This result occurs without appealing to some exogenous “partisan”
preference—–voters in our model do not care about
party labels, but the equilibrium platform of each candidate appeals more to a particular set of voters.

Equilibrium Properties and
Comparison to the Literature
The equilibrium has several interesting features that
we now compare to equilibrium properties in other
existing models.
Policy Divergence. In our model, there is always policy divergence in terms of policy outcomes (i.e., the
bundle of goods that each candidate would provide).
However, the actual policy “output” may be difficult
to measure empirically. For example, the “level of national security” provided by a candidate would be difficult to measure objectively by an outside observer, but
spending on national security–related items is clearly
defined. In addition, the model features policy divergence in terms of budget allocation, and this divergence
can be easier to measure empirically.2
The platform choice of candidates for political office
is one of the major areas of interest in formal models of
politics. There is an extensive literature on the topic of
policy convergence or divergence in one-dimensional
models (or models with one policy dimension and one
valence dimension).3
Policy divergence can be obtained in the Downsian framework by assuming that candidates are policy
motivated (Calvert 1985; Groseclose 2001; Martinelli
2001; Roemer 1994; Wittman 1983). In this type of
model, policy divergence reduces a candidate’s winning
1 Remember that candidates are uncertain about the type distribution in society and so are uncertain about the priorities and preferences of the actual median voter.
2 Policy divergence in terms of budget allocation holds “almost always.” The first exception is if both candidates have exactly the same
abilities, which renders the model equivalent to the standard model
with convergence to the expected median’s preferred position; the
second exception is if voters have an elasticity of substitution exactly
equal to one (i.e., a logarithmic utility function).
3 For excellent reviews of this area, see, for example, Grofman
(2004), Osborne (1995), and Roemer (2001).
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probability, but increases his or her utility in case of a
victory. This trade-off is affected by a number of exogenous factors. First, better information about the median voter’s preferences translates into less policy divergence. Second, the arrival of new information (e.g.,
opinion polls conducted during the campaign) should
induce candidates to adjust their positions. Third, policy divergence should be less pronounced in races for
more prestigious, higher-paying offices. In contrast, in
our model, candidates choose divergent policies in order to maximize their respective winning probabilities,
and policy moderation would decrease rather than increase a candidate’s probability of winning. Simply put,
none of the factors detailed previously would change
the candidates’ equilibrium positions.
Apart from being empirically distinguishable from
divergence in the standard framework, the interpretation of policy divergence in our model also leads
to new substantive insights. The median voter model
has become the standard framework through which
scholars typically study electoral competition, and has
also deeply influenced how journalists and practitioners think about political competition. For example,
Suellentrop (2004) writes two days before the 2004
elections:
The secret of Bill Clinton’s campaigns and of George W.
Bush’s election in 2000 was the much-maligned politics
of small differences: Find the smallest possible majority
that gets you to the White House. In political science,
something called the median voter theorem dictates that
in a two-party system, both parties will rush to the center
looking for that lone voter—–the median voter—–who has
50.1 percent of the public to the right (or left) of him. Win
that person’s vote, and you’ve won the election.

In contrast, Suellentrop anticipated that Bush had
made a fatal mistake in the 2004 election by not
converging enough toward his opponent’s position:
“Bush’s campaign—–and his presidency—–have appealed almost entirely to the base of the Republican
Party. . . . Rove has tried to use the Bush campaign to
disprove the politics of the median voter.” Like in the
median voter model, candidates in our model have to
attract the support of the realized median voter to win.
However, the best way for a candidate to maximize his
or her winning probability is not by trying to appeal
to the expected median voter, but rather to choose a
platform that uses the candidate’s strength to maximize
the set of voters who prefer him or her over his or her
opponent. Optimal platforms in our model generate a
strict preference from a candidate’s “natural” supporters, those voters who care primarily about a candidate’s
strong policy area.
Competition for Cutoff Voters’ Support. Just as in
the Downsian model, there exists one voter type in our
model whose utility both candidates maximize. However, in the Downsian model, this type is always the
median voter (or the median median, if the voter preference distribution is uncertain). In contrast, in our
model, the location of this voter depends solely on
the differential abilities of the candidates and will, in
general, not coincide with the median. Furthermore,
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unlike in the Downsian model, our candidates offer
different policies and only the cutoff voter is indifferent, whereas all other voters have a strict preference.
Thus, our model can reconcile the notion that candidates compete fiercely for the support of some moderate voters with the observation that, in most major
elections, many voters feel passionately that there is a
significant difference between candidates.
Distribution Independence, Winning Probabilities,
and Rigidity. In the standard model, the positions
of the candidates’ platforms are determined by the
expected position of the median voter and thus depend decisively on the distribution of voter preferences. Likewise, in the two-candidate equilibrium of
the citizen–candidate model (see Besley and Coate
1997 and Osborne and Slivinski 1996), the two candidates locate at the same distance on opposite sides
of the median voter’s ideal point. Thus, although there
is equilibrium policy divergence and most voters have
strict preferences for one of the candidates, the equilibrium platforms shift with the distribution of voter
preferences.
Our model substantially differs in this regard. In our
framework, the equilibrium platforms of candidates
depend exclusively on candidate skills and properties
of the utility function, but not on the voter type distribution. For example, if there is improved information
about the likely voter type distribution because of a
new opinion poll, then candidates in our model would
not want to adjust their platforms. This rigidity of candidates also implies that changes of the likely voter
preference distribution would affect the candidates’
winning probabilities. Note also that the candidates’
winning probabilities are different in our model unless
the cutoff voter type coincides with the median median,
a very special case that is unlikely to arise in reality. In
contrast, in the Downsian and the citizen candidate
models, both candidates win with probability 1/2 for all
distributions of voter preference types.
The fact that moderation (relative to the equilibrium
platforms) is a bad electoral strategy for candidates
does not necessarily imply that it would be unpopular.
It is possible that a majority of the electorate would
“sincerely” prefer that the weaker candidate’s position
becomes more moderate.4 However, these voters for
whom moderation is popular have a strict preference
for the opponent that the weaker candidate cannot
overcome. In equilibrium, candidates focus on voters
who are close to indifferent between the candidates,
and the preferences of these “swing voters” (rather
than the majority’s) are decisive for the positions that
candidates take. If policy divergence arises in a Downsian world, the losing candidate always regrets his or
her position choice: he or she could have done better
(and maybe won the election) with a different policy
position. In contrast, if a candidate loses in our model
4 By “sincere preference” we mean that these voters would prefer a
more moderate position, if the candidate were elected. What we do
not mean is a voter’s “strategic” preference for the disliked candidate
to take a less electable position.
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because too many voters cared strongly about the good
in which his or her opponent had an advantage, then
there is really nothing that could have changed the
election outcome.
Given the previous point, our model implies that the
only successful strategy for a losing party is a long-term
strategy of redefining its policy strength. For example,
consider the Labour Party in the UK. The Labour Party
lost power in 1979, plausibly due to a fundamental and
persistent change in the preference distribution of voters (say, more emphasis on economic growth relative
to social justice). In the interpretation of our model,
the party is initially stuck with its previously successful
leaders who are specialists in social justice. During this
time, we would expect party platforms to change very
little, and the party just to hope that the voters will
return to their previous preferences. If this does not
happen, then popular support for the party is correspondingly reduced. Over the longer term, however,
the Labour Party in our example fostered the development of new leaders who specialized more in being able
to deliver on economic growth (while being weaker on
social justice). Only when these new leaders were in
place could a corresponding adjustment of the party
platform be implemented that eventually brought the
party on track for a return to power.
Our result on electoral rigidity corresponds very well
to the argument of Petrocik (1996, 829) that “A Democrat’s promise to attack crime by hiring more police,
building more prisons and punishing with longer sentences would too easily be trumped by greater GOP
enthusiasm for such solutions. . . . Candidates respond
thus because . . . to do otherwise would advantage their
opponent.” In other words, the candidate weak in a
particular policy area cannot benefit by simply copying
the platform of the strong candidate in this area.
Valence vs. Position Issues. Although we emphasized the differences between our model and the
Downsian model when comparing their results, we do
not want to frame our model as an exclusive alternative,
but rather as a complement to the standard model because they apply to different types of policy issues. Our
model applies for valence issues—–settings where voters
agree that more output is desirable, even though they
disagree about trade-offs, and where candidates may
have differentiated abilities in supplying these goods.
In contrast, the Downsian model with identical candidates is a more useful framework for thinking about
position issues such as gun control or gay marriage in
which differences in implementation ability are more
or less immaterial. This creates a useful testable implication. Shifts of the voter preference distribution in
valence issues should affect candidates’ positions much
less than shifts of the voter distribution in position issues.
Welfare Implications. Our model is important for
our understanding and interpretation of the results of
electoral competition. In the standard model, policy
convergence to the policy preferred by the median
appears efficient in the sense that there is no other
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policy that a candidate could propose that would increase the utility of a majority of voters. Moreover,
to the extent that policy divergence arises in the standard framework (e.g., in the citizen–candidate model),
moderation would be beneficial in the sense that, if the
winning candidate implements a policy that departs
from his or her election platform in the direction of his
or her opponent’s platform, a majority of the electorate
would benefit. This result has been influential in shaping the point of view of a large segment of “moderate”
political pundits that moderation and bipartisanship is
inherently beneficial for society. This school of thought
is (sometimes satirically) called Broderism and defined
by the Urban Dictionary as “the worship of bipartisanship for its own sake.”5
In contrast, in our model, a majority of voters would
approve if the winning candidate further accentuated
the policy differences to the beaten competitor that
were the reason for the candidate’s victory in the first
place. For example, suppose that the Democrat wins
the election. This happens if and only if a majority of
voters have “more liberal” preferences than those of
the cutoff voter (i.e., care more for those goods that
the Democrat has an advantage supplying). In other
words, in his or her attempt to maximize the set of
voter distributions for which the candidate wins the
election, the Democrat caters during the election campaign to a cutoff type with more conservative preferences than those of a strict majority of the electorate.
Thus, a majority of the electorate would be better
off ex-post if the Democrat provided a more partisan policy than promised in the election platform. Of
course, by the same argument, when the Republican
wins the election, a majority of the electorate prefers
a more partisan Republican policy than the cutoff
voter.
Clearly, our model also has important implications
for the interpretation of supermajoritarian institutions
that encourage bipartisanship and “moderation.” Suppose, for example, that the filibuster rule in the U.S.
Senate prevents Democrats from implementing the
strong health insurance reform that they promised during the election campaign of 2008 and forces them to
accept a more watered-down version that is palatable
to the most conservative Democrats and/or the most
liberal Republicans. Interpreted in a standard framework, such enforced moderation is plausibly beneficial
because the preferences of the median voter are likely
to be somewhere between the Democratic and the Republican election platforms. In contrast, in our framework, the reason why Democrats won the elections is
that a majority of the electorate favored their platform
and would be happy with an even more radical reform.
Any institutional constraint that prevents Democrats
from implementing their election platform would be
detrimental in our framework.6

5

See www.urbandictionary.com/define.php?term=broderism
For a formal model that explains why supermajoritarian institutions may arise in spite of potentially detrimental welfare effects, see
Messner and Polborn (2004).
6
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RELATED LITERATURE
Our model starts from the premise that candidates
are not only exogenously differentiated with respect
to some characteristic (specifically, their public good
production productivity), but can also choose a policy
platform (specifically, the budget allocation) in order to
compete for voter support. Krasa and Polborn (2009a)
analyze general models of political competition with
this feature and characterize a class of uniform candidate ranking (UCR) voter preferences that generically
lead to policy convergence, even if candidates have differentiated characteristics. Although almost all models
in the existing literature have UCR preferences, the
present model with differentiated production possibilities violates UCR. This is the fundamental reason for
equilibrium divergence in this article.7
There are two classes of models in the existing literature that not only analyze settings in which candidates are exogenously differentiated, but can also
choose policies: valence models and probabilistic voting models. In valence models (e.g., Ansolabehere and
Snyder 2000; Aragones and Palfrey 2002; Groseclose
2001, the candidates’ fixed characteristics are quality
parameters that enter additively in all voters’ utility
functions. Therefore, valence does not change a voter’s
ideal policy, in contrast to our model in which voter
preferences over fixed characteristics and policies interact in a way that a voter’s ideal budget allocation in
general depends on the identity of the candidate.
In probabilistic voting models (Coughlin 1992;
Lindbeck and Weibull 1987, 1993) voter (groups) differ
in their preferences over policy chosen by the candidates, and individual voters, in addition, experience
an “ideological shock” for one of the two candidates
that influences their utility and voting behavior. The
ideology shock can be interpreted as arising from voter
preferences over some candidate characteristics or positions that are exogenously fixed.8 In equilibrium,
there is policy convergence: both candidates choose a
platform that maximizes a weighted sum of the utilities
of all voters, where the weights reflect how “movable”
certain voter groups are.
The probabilistic voting model closest to our article is
Dixit and Londregan (1996) (henceforth DL). Two candidates differ in how efficient they are in transferring
money to different interest groups and choose which
7 One of the few existing papers with non-UCR preferences and
office-motivated candidates is Adams and Merrill (2003), where voters have, in addition to policy preferences, a partisan preference for
one candidate, but may abstain due to alienation if their preferred
candidate does not provide them with sufficient utility. Another paper with non-UCR preferences is Krasa and Polborn (2009b), in
which two office-motivated candidates are differentiated with respect to their ability to supply small and large quantities of a single
public good. Voters differ in both income and taste for public goods.
The main focus is on the determination of equilibrium tax rates
and how they vary with the candidates’ productivities; however, an
analysis of spending allocations to different policy fields is intractable
in this framework. In contrast, this article focuses on the allocation
of money to different policy fields while taking the level of taxation
as exogenous.
8 See Section 5 of Krasa and Polborn (2009a) for a probabilistic
voting model that is microfounded in such a way.
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transfer promises to make. In equilibrium, they choose
to give higher transfers to the groups for which they
have a higher transfer expertise. DL’s main focus is
on the determinants of a group’s success in competing
for transfer payments, while they assume that general
interest policies (i.e., actions that influence the utility of
all voters) are exogenously fixed; in contrast, we ignore
any redistribution and focus on general interest policies
(i.e., the provision of different public goods). Thus, the
dimension of electoral competition is different. In our
model, candidates choose their platforms to compete
for the support of a cutoff voter type who is moderately
interested in both public goods. Our main interest is
how the cutoff voter is determined and how his or her
policy preferences influence the platforms offered by
the candidates. In contrast, in DL, there is no cutoff
voter in the transfer dimension because all voters only
care about transfers to their own group. Also, the determination of the policy vector in DL is completely
different and depends crucially on the distribution of
ideological preferences in each group, whereas in our
model equilibrium policies are independent of the distribution of voter preferences.
There is a large body of work on the topic of issue
ownership, starting with the seminal analysis of Petrocik (1996). However, almost the entire literature has an
empirical focus, whereas there are very few theoretical
models. One of the main contributions of our article is
to provide a new framework in which one can analyze
candidates with an advantage in particular policy areas,
and their strategic behavior.
After completing this article, we learned of the independent work of Gautier and Soubeyran (n.d.), who
analyzes a special case of our basic model. Like in our
model, candidates differentiated production functions
and allocated money to the production of two different
goods. Voters are assumed to have logarithmic utility
functions (which is the special case in our model that
leads to both candidates choosing the same observable
budget allocation).9
Egan (2008) focuses on the empirical side of issue
ownership, but also develops a short alternative theory
of issue ownership with policy-motivated candidates.
In his model, the “issue owner” can implement the
promised policy more precisely than his or her opponent. Issue owners can therefore set their promised
policy closer to their preferred position and still win
(competitors choose to propose the median voter’s
ideal policy, but lose because their implementation is
subject to an additional error term).

MODEL
A polity provides for its citizens two public goods x0
and x1 (e.g., schooling or law enforcement), which are
9 More peripherally related is Gautier and Soubeyran (2008). They
analyze a dynamic model in which candidates have differential abilities and in which public goods are somewhat durable, but in which
candidates do not compete for the support of a cutoff voter (they are
instead assumed to maximize the utility of the deterministic median
voter in each period).
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produced by the administration of the candidate who
wins the election. The two candidates j = 0, 1 are differentially productive in providing the two goods and
have to choose how much of the government’s fixed
budget (normalized to 1) to allocate to the production
of each public good. Specifically, if candidate j uses a
fraction aj of the budget for the production of good 0,
then he or she provides the following level of the two
public goods:10

j j
j
x0 = G0 γ0 , a j = γ0 a j
(1)


j
j
j
x1 = G1 γ1 , a j = γ1 (1 − a j ).
(2)
Candidates have different areas of expertise. We
assume that γ00 > γ01 and γ11 > γ10 , so that candidate 0
has an advantage in the providing good 0 and candidate 1 has an advantage in the providing good 1. As
shown in the left panel of Figure 1, the two candidates’
production possibility sets overlap, with candidate 0’s
production possibility frontier being flatter than that of
candidate 1.
Voters differ in their utility functions, which depend on the amounts of public goods provided. The
utility function of a type t ∈ [0, 1] voter is given by
v(x0 , x1 , t), where t parameterizes voters’ preferences
for good 0 versus good 1, with low types putting more
emphasis on good 0 and high types on good 1. For
example, utility functions of the form v(x0 , x1 , t) =
(1 − t)v0 (x0 ) + tv1 (x1 ), where v0 (·) and v1 (·) are the
same concave functions for all voters, satisfy this property.11
The role of t is to parameterize the relative importance of the two goods. Voters with a low value of t
care primarily about the provision of good 0, and not
so much about the provision of good 1. Conversely,
voters with a high value of of t care primarily about
good 1. Graphically, the indifference curve of a high t
voter is flatter than the indifference curve of a low t
voter through the same point (x0 , x1 ).
There is a continuum of voters,12 and the distribution
of voter types in the population is uncertain. Thus, the
median voter type—–which will be shown to be decisive
for the election outcome—–is a random variable: we denote its distribution F and the realization by tm. Recall
that, if tm is the realized median voter type, then 50%
of the electorate is to the left and 50% to the right of
tm .
Including uncertainty about the voter distribution
has two objectives. First, it appears quite realistic to
assume that the location of the median voter is not
precisely known and that candidates have to make
their choices under some uncertainty. Second, if there
is uncertainty over tm, then in our setup maximizing
10 Generally, we use superscripts to denote the candidate and subscripts to denote the good.
11 In the Appendix, we show that our qualitative results hold for
a large class of preferences that satisfy a single-crossing condition
such that the marginal rate of substitution between goods 0 and 1 is
decreasing in t.
12 Nothing of importance would change if, instead, there are finitely
many voters.
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winning probability and maximizing vote share are
typically identical objectives for candidates. Thus, the
assumption helps us refine the set of equilibria. Note,
however, that we do not need uncertainty about the
distribution of voters in order to make the model work.
In a model without uncertainty, we can instead assume
that candidates maximize vote share, and this would
generate exactly the same unique equilibrium.13
The timing of the game is as follows: first, candidates
0 and 1 simultaneously announce policies a0 and a1
from [0, 1], respectively.14 Then, citizens vote for their
preferred candidate, or abstain when indifferent.15 The
candidate who receives more votes than his or her opponent wins the election. In case of a tie between the
candidates, each wins with probability 1/2. The winning
candidate receives a payoff of 1, while the loser gets 0
(i.e., candidates are office motivated).
A final word of interpretation is in order concerning
the setup. Like in the standard model, there is a onedimensional ordering of voters, from low types who
mostly care about good 0 to high types who mostly care
about good 1. Although there are two public goods,
there is a fixed budget constraint, and thus the policy
variable aj is one dimensional. Thus, if both candidates
were identical, our model is very close to the standard
one-dimensional spatial model that dominates most
of the literature; in particular, both candidates would
propose the ideal policy of the median median of the
voter type distribution. The assumption that candidates
produce the two goods at essentially different prices
makes the relevant policy space multidimensional: one
dimension is binary (the identity of the candidate),
and the second dimension is continuous (the candidate’s proposed budget allocation). Yet, although multidimensional policy spaces often create problems for
equilibrium existence because the voter type space is
one dimensional, we can show that an equilibrium still
exists.

RESULTS
Throughout this section, we concentrate on intuitive
(often, graphical) arguments. Detailed formal proofs
are in the Appendix.
13 If, in a model where the distribution of voters is known with certainty, candidate payoffs depend only on whether they win (rather
than vote share), then, generically, there are many equilibria. The
reason is that one candidate usually wins for sure, and thus, the policy
choice of his or her opponent is indeterminate. Also, the better candidate can win with a whole set of policies. Therefore, many strategies
could be part of an equilibrium when candidates care only about the
probability of winning in a model with a given voter distribution. This
is the reason why assuming either vote share maximization (under
certainty) or uncertainty about the voter preference distribution is
useful.
14 The assumption that candidates’ policy choices occur simultaneously is without loss of generality because we can show that any
sequential move version (say, candidate 0 chooses his or her platform
before candidate 1) would lead to the same policies being chosen as
in the simultaneous version.
15 If a voter is indifferent, he or she could in principle vote for any
candidate or abstain. However, abstention is quite natural (e.g., in
the presence of even very small voting costs).
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Equilibrium
We argue first that, in any equilibrium, candidate 0
locates at a point that is to the right of the intersection x̂ of the two production possibility lines in the left
panel of Figure 1, and candidate 1 locates to the left of
that intersection point. It is easy to see that candidates
cannot locate in equilibrium at points where their opponent is strictly superior. For example, if candidate 0
were instead to locate at x0 strictly to the left of the
intersection point, then candidate 1 could just choose a
point such as x1 in which candidate 1 provides more of
both public goods than candidate 0, and consequently,
all voters vote for candidate 1 (remember that both
candidates spend the same amount of money, so voter
preferences are based only on the two candidates’ public good provisions). Thus, candidate 0’s choice was not
optimal.
Next, we show that the equilibrium level of public
goods provided cannot be at the intersection point x̂.
To do this, we need to introduce the concept of the
“median median.” Remember that tm is the realized
median type, which has a cumulative distribution F .
∗
∗
We denote the median of F by tM
[i.e., F (tM
) = 0.5]. In
analogy to the standard model, but somewhat sloppily,
∗
we sometimes call tM
just the “median” (rather than
“median median”). Note that, if a candidate is strictly
∗
preferred by tM
, then he or she wins with probability
greater than 50%.16
∗
Voter tM
’s indifference curve is drawn in the right
panel of Figure 1. As the graph indicates, candidate 0
could instead move to x0 , which is strictly preferred
∗
by type tM
, thereby increasing candidate 0’s winning
probability to more than 50%. Similarly, candidate 1
∗ , plus in some states
That is, he or she either wins whenever tm ≤ tM
∗ , or whenever t ≥ t∗ , plus in
where tm is in the neighborhood of tM
m
M
∗ . Note that, in
some states where tm is in the neighborhood of tM
∗ does
contrast to a deterministic model, being strictly preferred by tM
not guarantee an election victory in our model because the realized
∗ .
median voter tm usually differs from tM

x0

could move to x1 and increase his or her winning probability.17
We now know that, in a pure strategy equilibrium,
the candidates’ public goods bundles are differentiated
such that candidate 0 provides more of good 0 than
candidate 1, and vice versa for good 1. Consequently,
voters whose type t is low (i.e., who care primarily about
good 0) strictly prefer candidate 0, and voters whose
type t is high (i.e., who care primarily about good 1)
strictly prefer candidate 1. There is some intermediate
type t̄ who is indifferent between the candidates, and
whom we call the cutoff voter. Of course, the exact location of t̄ depends on the platforms of both candidates,
so that we sometimes write this dependence as t̄(a0 , a1 ).
Consider first the left panel in Figure 2 in which
candidates offer x0 and x1 , respectively. The solid indifference curve that runs through both bundles is that
of the cutoff voter type t̄(a0 , a1 ). Voters with types
t < t̄ have indifference curves that are steeper, and they
strictly prefer x0 to x1—–in the graph, such an indifference curve is indicated by the dashed curve through
x0 , where the arrow points in the “better” direction.
Consequently, voters with t < t̄(a0 , a1 ) strictly prefer
candidate 0. Conversely, voters with types t > t̄ have
indifference curves that are flatter than t̄’s, and they
strictly prefer x1 to x0—–the dashed indifference curve
through x̄1 represents one such voter. Consequently, all
voters t > t̄(a0 , a1 ) strictly prefer candidate 1.
Note that candidate 1’s choice in the left panel in
Figure 2 does not maximize the utility of the cutoff
voter. If candidate 1 instead shifts the proposed bundle
to x̃1 , then the previous cutoff voter and even some voters who have slightly steeper indifference curves now
prefer candidate 1. Thus, the set of voters who vote
for candidate 1 increases, and candidate 1’s winning

16

752

∗ ’s indifference curve
There are two nongeneric cases in which tM
is tangent to one of the production possibility lines. Even in these
cases, the other candidate can deviate and improve his or her winning
probability, showing again that both candidates locating at x̂ is not
an equilibrium.
17
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Equilibrium Choices
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_
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probability increases. It therefore follows that (x0 , x1 )
is not an equilibrium. In an equilibrium, neither candidate can further increase the set of voters who support
him. For this, it is necessary that the cutoff voter’s indifference curve is tangent to both production possibility
frontiers, and that candidates locate at the respective
points of tangency (x̄0 , x̄1 ) as in the right panel of
Figure 2.
We summarize our results in Proposition 1.
Proposition 1. Let (ā0 , ā1 , t̄) denote the solution of the
following equation system:




v γ00 a0 , γ10 (1 − a0 ), t̄ − v γ01 a1 , γ11 (1 − a1 ), t̄ = 0
(3)
 0 0 0

γ0 a , γ1 (1 − a0 ), t̄
∂x0
 0 0 0

0
0 ∂v γ0 a , γ1 (1 − a ), t̄
− γ1
=0
∂x1

∂v
γ00

 1 1 1

γ0 a , γ1 (1 − a1 ), t̄
∂x0
 1 1 1

1
1 ∂v γ0 a , γ1 (1 − a ), t̄
− γ1
= 0.
∂x1

(4)

∂v
γ01

(5)

If a pure strategy Nash equilibrium exists, then it is given
by candidates choosing (ā0 , ā1 ), all voters with types
t < t̄ voting for candidate 0, and all voters with types
t > t̄ voting for candidate 1.
The equation system in Proposition 1 has a straightforward interpretation. Equation (3) specifies that the
cutoff type t̄ is determined as the voter who is indifferent between the candidates. Equations (4) and (5)
specify that the candidates choose their platforms to
maximize the utility of voter type t̄. Of course, this
equation system corresponds to the fact that x0 and x1

x^

_
x0

Indifference curve
_
of cutoff voter t(a 0,a1)
good 0

are on the same indifference curve of the cutoff voter
and that they are both at points of tangency.
There is always a unique solution to Equations (3)–
(5), as we prove in Theorem 2 in the Appendix. Intuitively, suppose that (ā0 , ā1 , t̄) is a solution of Equations
(3)–(5), and suppose that there was a second solution
(ã0 , ã1 , t̃) to Equations (3)–(5), with t̃ > t̄. We know
that type t̃ has indifference curves that are everywhere
flatter than type t̄’s indifference curves. In the first solution (ā0 , ā1 , t̄), type t̃ prefers x1 to every bundle of public
goods that candidate 0 can offer. A fortiori, this is true
if candidate 1 offers the optimal bundle for type t̃. Thus,
if ã1 satisfies Equation (5), then Equation (3) cannot
hold. A similar argument shows that t̃ < t̄ cannot hold
either. Finally, for a given value of t̄, there are unique
values of a0 and a1 that satisfy Equations (4) and (5).
It should be clear that the strategy profile characterized in Proposition 1 is at least a local (strict) equilibrium, in the sense that small deviations by a candidate would always decrease the set of voters who
vote for him or her, and therefore reduce the winning
probability. This is true because small deviations always
decrease the utility of the cutoff voter t̄, and therefore,
the deviating candidate loses the support of the cutoff
voter and the set of voter types who support the deviating candidate is smaller than before. Regardless of the
type distribution, this decreases both the vote share and
the winning probability of the deviating candidate.18
This argument also shows that our modeling assumption that candidates are uncertain about the distribution of voters’ preferences does not drive the result in
Proposition 1 in any significant way—–the same result

18 A decrease of the set of a candidate’s supporter voter types translates into a decrease of the candidate’s winning probability if and
only if the, density of possible median voter types is positive at t̄. If
F  (t̄) = 0 (i.e., the density of possible median voter types is zero at t̄),
then there are, in addition to the equilibrium we characterize, other
equilibria (all of which have the same winning probabilities for the
candidates). A sufficient condition to exclude all other equilibria is
to assume that F  (t) > 0 for all t ∈ (0, 1).
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would hold in a setting where candidates know the
distribution of voters and aim to maximize their vote
share.
Now consider large deviations. We say that candidate 0 outflanks candidate 1 if he or she deviates to
offer a bundle that offers more of good 1 than the
bundle proposed by candidate 1, and analogously for
outflanking by candidate 1. In other words, an outflanking candidate tries to appeal to those voters who
care most about goods for which the opponent has a
production advantage.
We present two complementary types of conditions
that guarantee existence of equilibrium. The first one
imposes only conditions on properties of the utility
functions and the two candidates’ production possibility sets, but none on the distribution of voter types to
ensure that candidates do not have a deviation available that allows them to outflank their respective opponent. This approach is detailed in Theorem 1 in the
Appendix.
The second type of existence condition effectively
combines assumptions on a combination of all three
parameters (production possibility sets, voter utility
functions, and the distribution of preferences), and applies in situations in which candidates can outflank their
opponent. We now turn to this approach, which gives
rise to Proposition 2.
An outflanking move means that a candidate specializes extremely (i.e., more strongly than his or her
opponent does in equilibrium) on the public good in
whose production he or she has a disadvantage. For this
reason, the outflanking candidate is in a very precarious position that makes this an unattractive strategy in
many circumstances. Our second approach to existence
conditions identifies some of these cases, in which then
the original profile is, in fact, an equilibrium.
Note first that any deviation from (ā0 , ā1 ) that is
not outflanking cannot increase a candidate’s winning
probability. This follows from essentially the same ar-
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good 0

guments presented previously: suppose, for example,
that candidate 0 deviates to ã0 , but that this is not
outflanking. Thus, both before and after the deviation,
low t types vote for candidate 0, and the decisive issue
is only how the deviation changes the cutoff voter type
who is indifferent between candidates. But the deviation away from ā0 means that voter type t̄ would be
worse off with candidate 0 than before, and now strictly
prefers candidate 1. Consequently, the new cutoff voter
must be to the left of t̄, and candidate 0’s probability of winning decreases. In summary, any deviation
that is not outflanking decreases a candidate’s set of
voters.
If candidates have sufficiently different expertise,
then no candidate has any outflanking deviation. Such
a scenario is depicted in the left panel of Figure 3.
Here, x̄0 is such that candidate 1 cannot provide more
of good 0 than candidate 0 does in equilibrium, even if
he or she puts all resources in the production of good 0
(i.e., a1 = 1). Similarly, x̄1 is such that candidate 0 cannot provide more of good 1 than candidate 1 does in
equilibrium, even if he or she puts all resources in the
production of good 1 (i.e., a0 = 0). In this case, candidates cannot appeal successfully to their opponent’s
core supporters. Graphically, it is clear that this case is
more likely to arise if the equilibrium platforms are far
apart from each other, and this in turn is more likely
if the curvature of the cutoff voter’s indifference curve
is small. In Theorem 1 of the Appendix, we provide
a formal condition that guarantees that equilibrium
platforms are such that no outflanking deviations are
possible. Consequently, this provides a sufficient condition for the strategy pair identified in Proposition 1
to be the equilibrium.
The right panel of Figure 3 depicts an outflanking
deviation for candidate 1. In the (x̄0 , x̄1 ) configuration,
candidate 1 attracts the votes of all types with indifference curves flatter than those of type t̄ (i.e., types
t > t̄). If candidate 1 instead deviates to x1 , he or she
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will attract all types with indifference curves steeper
than those of type t (i.e., types t < t ).19
Let F (·) denote the cumulative distribution function
of the median voter type tm. In the (x̄0 , x̄1 ) configuration, candidate 1 attracts the votes of all types t > t̄, so
that his or her winning probability is 1 − F (t̄), whereas
candidate 0 wins with probability F (t̄). If candidate 1
plays the optimal outflanking deviation, candidate 1
attracts the votes of all types t < t , so that the new winning probability is F (t ). Because t < t̄, F (t ) < F (t̄).
Thus, candidate 1’s winning probability with his optimal outflanking deviation is strictly less than the opponent’s winning probability in the (x̄0 , x̄1 ) configuration.
An analogous argument holds for candidate 0. Thus, a
sufficient condition for (ā0 , ā1 , t̄) to be an equilibrium
is that both candidates’ winning probabilities are close
to 1/2. This is stated formally in Proposition 2.
Proposition 2. Let (ā0 , ā1 , t̄) denote the strategy configuration characterized in Proposition 1.
1. A deviation is always strictly detrimental for a candidate whose winning probability is at least 1/2.
2. There exists ε > 0 such that, if F (t̄) ∈ (0.5 − ε, 0.5 +
ε), then a deviation is always strictly detrimental for
both candidates.
Having shown conditions under which the strategy configuration characterized in Proposition 1 is an equilibrium, it is instructive to note two of its properties.
First, the solution to the equation system (3)–(5) is
independent of F (·). Because candidate 0 wins if and
only if the realized median voter type, tm, is below
t̄, which has probability F (t̄), it follows that the exante winning probabilities of the candidates are usually
unequal (the only exception is if F (t̄) = 1/2, so that
∗
t̄ = tM
(i.e., the cutoff voter happens to be the ex-ante
median). Moreover, if the probability distribution over
voter preferences changes in a way that all voters care
more about (say) good 0 than before, then candidate 0’s
winning probability F (t̄) increases, and vice versa for
candidate 1.
Second, we stated in the model section that our
assumption that candidates choose their platforms simultaneously is without loss of generality. To see this,
consider a dynamic game in which candidate 0 instead
chooses an action before candidate 1. If candidate 0
chooses his or her equilibrium action from our static
game, ā0 , then we know that ā1 is the unique optimal
response by candidate 1. Suppose, instead, that candi
date 0 chooses some other policy a0 . There are two
0
possibilities: first, if a leads to a bundle x0 that is to
the left of x0 in Figure 2, then candidate 1 could simply
choose a platform that is unanimously preferred by

voters. Second, if a0 leads to a bundle x0 that is to the
0
left of x in Figure 2, then playing ā1 guarantees that
voter type t̄ strictly prefers candidate 1 (in addition to
19 Note that x1 is candidate 1’s optimal outflanking deviation, because the indifference curve of type t is tangent to his or her production possibility frontier. Candidate 1 cannot appeal to types with
flatter indifference curves (because their indifference curve through
x̄0 never touches his or her production possibility frontier).
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all higher types). Hence, for any a0 = ā0 , candidate 1
can achieve a higher winning probability, and consequently, candidate 0’s winning probability is lower than
if he or she plays ā0 .20 This robustness of the model
with respect to different temporal setups is a desirable
property because, in practice, candidates do not choose
their platforms at exactly the same time.

Welfare
We now turn to the welfare properties of the equilibrium. There is a general intuitive notion that policy convergence such as the one arising in the one-dimensional
standard model is excessive overconvergence, effectively depriving voters of a real choice. This notion
of essentially equivalent candidates is not true in the
equilibrium of our model, where almost all voters have
a strict preference for one of the two candidates. Nevertheless, from a social point of view, the candidates
converge too much in equilibrium. If a social planner
could force both candidates to put more emphasis on
the policy area in which they are strong, then (with
probability 1), a majority of the population would be
better off.
Intuitively, the reason why a majority of the population would be better off if the candidates focused
marginally more on their strong issue as follows. In
equilibrium, both candidates choose, from their respective sets of available policies, the one that maximizes
the utility of the cutoff voter t̄. If candidate 0 wins, then
this means that a majority of voters cares relatively
more about good 0 provision than the cutoff voter. The
preferred budget share allocated to good 0 production
for each member of this majority is larger than what is
optimal for the cutoff voter. An analogous argument
shows that, if candidate 1 wins the election, then a
majority of voters would be better off with a lower a1
(i.e., with a stronger focus on candidate 1’s strength in
good 1 production).
Proposition 3. Suppose that (a0 , a1 ) is an equilibrium
in which both candidates have a strictly positive probability of winning and that tm has a strictly positive density.
Then the following is true with Probability 121 :


1. If candidate 0 wins, then there exists a0 > a0 such
that, ex-post, a majority of voters would strictly prefer

a0 to a0 .

20 This argument can be generalized to show the following: consider any two-player, simultaneousmove, constant-sum game (e.g.,
any model of electoral competition between office-motivated candidates) that, in addition, has a unique pure strategy Nash equilibrium.
Any modified game with the same payoff structure, but in which players move sequentially, has a unique subgame-perfect equilibrium in
which both players, along the equilibrium path, play the same actions
as in the original, simultaneous-move game.
21 The reason why the statements in the proposition are only true
“with probability 1” (rather than “always”) is that, in principle, it is
possible that the cutoff voter t̄ is also the realized median voter. In
this case, a marginal changes of policy would make a (bare) majority
worse off. However, note that tm = t̄ occurs only with probability 0.
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Specifically, let (ã0 , ã1 ) = (a0 + ε, a1 − ε) (with ε > 0
but sufficiently small). That is, both candidates choose
a platform that is a bit more “extreme” than their equilibrium platform in the sense that it is preferred by
most of their supporters to their respective equilibrium
platform, whereas all voters who prefer their respective
opponent are worse off with the new platform in comparison to the equilibrium platform. Under the pair
of platforms (ã0 , ã1 ), candidate 0 wins if and only if
low types are in the majority (i.e., if tm < t̄), and in
these cases, the majority prefers the stronger emphasis
on good 0 production in ã0 relative to a0 . Conversely,
candidate 1 wins if and only if high types are in the
majority (i.e., if tm > t̄), and in these cases, the majority
prefers the stronger emphasis on good 1 production in
ã1 relative to a1 .
The importance of this second effect depends on the
degree of uncertainty about the median voter’s position. For example, if candidates have access to precise
opinion polls, then this effect should be negligible. In
contrast, the size of the first effect (due to the difference between median and cutoff voter) is completely
independent of the specific uncertainty in the voter
distribution.
The result that candidates’ platforms are “too moderate” with probability 1 differentiates our model from
most standard one-dimensional models with policy divergence. Consider, for example, the citizen–candidate
model of Osborne and Slivinski (1996). In their model,
there exists (for large parameter sets) an equilibrium in
which two candidates located symmetrically at opposite sides of the median voter run against each other,
and each wins with probability 1/2. Independent of
whether the right-wing or left-wing candidate wins the
election, a majority of voters would like the winning
candidate to implement a more moderate policy (i.e.,
a policy that is closer to the median). The same result
applies in models where policy divergence is due to
entry deterrence (Callander 2005; Palfrey 1984). Likewise, in Calvert’s (1985) model Calvert (1985) in which
two policy-motivated candidates are uncertain about
the median voter’s preferred position and choose platforms to maximize their own expected utility from the
implemented policy, divergence arises because each
candidate chooses his or her position, trading off an
increased probability of winning from moderating the
platform and a lower utility from the more moderate
policy. If the election outcome is sufficiently close, then
the realized median voter’s preferred position is between the two candidates’ positions, and consequently,
a majority of the electorate would strictly prefer that
the election winner adopts a more moderate position
than promised during the campaign.23
Bernhardt, Duggan, and Squintani (2009), who analyze a standard model with uncertainty about the

2. If candidate 1 wins, then there exists a1 < a1 such
that, ex-post, a majority of voters would strictly prefer

a1 to a1 .
To better understand the reasons for the inefficiency,
it is useful to refer to the definitions of ex-ante majority efficiency and competition efficiency in Krasa
and Polborn (2006).22 Ex-ante majority efficiency compares the voters’ utilities when the candidate is elected
and implements his or her equilibrium platform a with
the voters’ utilities from some alternative platform a .
Whether a majority of the electorate is better or worse
off with a or a depends on the state ω that determines
the voter preference distribution. A candidate’s platform a is ex-ante majority efficient if there is no other
platform a that is more likely to make a majority of
the electorate better off than worse off.
In contrast, competition efficiency refers to the equilibrium pair of platforms, (a0 , a1 ) in comparison to
some other pair of platforms (ã0 , ã1 ). Given the platforms, the state of the world ω determines which candidate wins and which policy is implemented, and thus
ultimately whether a majority of voters would prefer
what they receive under (a0 , a1 ) or under (ã0 , ã1 ). The
equilibrium (a0 , a1 ) is called competition efficient if a
majority of the electorate is more likely to be better off
under (a0 , a1 ) than under (ã0 , ã1 ), for any other pair of
platforms (ã0 , ã1 ).
In our model, the candidates’ equilibrium strategies
are generally not ex-ante majority efficient because the
cutoff voter is usually different from the “median median voter” (i.e., the median realization over ω of the
median voter). In the equilibrium of our model, there
may be a very high probability that the median voter,
and thus a majority of the electorate, would prefer
(say) a higher emphasis on spending on good 0 than
both candidates choose to provide in equilibrium. Yet,
candidates would suffer a reduction in their winning
probability if they catered more to the (likely) majority
interests. We demonstrate this possibility by example
later.
The fact that equilibrium strategies are not ex-ante
majority efficient also implies that the equilibrium is
not competition efficient. However, competition inefficiency can also arise due to a second channel. To understand this effect in our model, consider the special
case in which the cutoff voter happens to be equal to
the median median voter. In this case, each candidate’s
platform is ex-ante majority efficient because it is more
likely that a majority of the electorate prefers the equilibrium platform to any other platform with higher or
lower spending on good 0. However, the equilibrium
pair of platforms (a0 , a1 ) is still not competition efficient because both candidates maximize the utility
of the same type t̄. Uncertainty about the distribution
of voter preferences implies that the realized median
voter is almost never identical to t̄.
22 This working paper version of Krasa and Polborn (2010) contains
more general results than the published version, in particular, an
analysis of the case with uncertainty about voter preferences that is
relevant here.
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23 If the election result is lopsided in the Calvert (1985) model, then
the realized median voter’s preferred position may be more extreme
than the platform proposed by the winning candidate, so that a majority would prefer the implementation of a more extreme platform.
However, this situation certainly does not arise with probability 1, as
in our model.

American Political Science Review

position of the median also find that voters may benefit
in expectation from platform divergence that results
when parties are policy motivated instead of office
motivated.24 Note, though, that the extent of the inefficiency in their model is limited if uncertainty about
the location of the median is small. In contrast, the
size of the inefficiency in our model remains generally
bounded away from 0, even if the uncertainty about
the position of the median goes to zero.

Comparative Statics
We now consider what happens to the equilibrium
policies when one of the candidates becomes more
productive. Suppose, for concreteness, that candidate 0
becomes more efficient in the production of good i. It
is clear that this change increases the electoral support for candidate 0, [i.e., the cutoff voter moves to
the right (t̄ increases)]. Candidate 1’s productivity did
not change, but we know that he or she chooses an
equilibrium policy with the objective of appealing to
the new cutoff voter, who is more interested in good 1
relative to good 0 than the previous cutoff voter. Consequently, candidate 1 lowers a1 in order to increase
production of good 1. More generally, the candidate
whose productivity did not increase is forced to focus
more strongly on the production of the good in which
he or she has an advantage.
For candidate 0, there are two effects that possibly
go in different directions. First, the same indirect “competition” effect discussed in the previous paragraph
implies that, in order to appeal to the new cutoff voter,
candidate 0 has an incentive to increase production of
good 1. The direct “substitution” effect, in contrast,
depends on which of the two production functions became more productive. If candidate 0’s productivity
in good i production increased, then every voter type
prefers a higher level of good i production than before.
Thus, if candidate 0’s productivity in producing good 1
increased, then both the indirect and the direct effect
go in the same direction, and candidate 0 will choose
a lower value of a0 (i.e., more good 1 production)
than before. In contrast, if candidate 0’s productivity in
producing good 0 increased, then the indirect and the
direct effect go in opposite directions, and the sign of
the total effect is, in general, unclear.
Proposition 4.
1. Any increase of candidate 0’s productivity induces
candidate 1 to increase his or her good 1 provision
(and, correspondingly, to decrease his or her good 0
da1
da1
provision): dγ
0 < 0 and
0 < 0.
dγ
0
1
2. An improvement of candidate 0’s productivity in
good 1 production induces candidate 0 to provide
da0
more of good 1: dγ
0 < 0.
1

24

More generally, Krasa and Polborn 2006, Theorems 5 and 6, show
that, in a class of models containing the standard model, the candidates’ equilibrium platforms are competition efficient if and only if
there is no uncertainty about the preferred position of the median
voter.
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3. An improvement of candidate 0’s productivity in
good 0 production may induce candidate 0 to provide
more or less of good 0.
Groseclose (2001) provides an influential theoretical
model with policy-motivated candidates and differential additive valence and uncertainty about the median
voter’s position. Without valence differences, the two
candidates locate symmetrically around the expected
median. When the valence of one of the candidates
increases, the equilibrium position initially becomes
more moderate before eventually (i.e., for sufficiently
high valence advantage) becoming more extreme. In
contrast, the disadvantaged candidate always becomes
more extreme as the opponent’s valence increases.
Thus, his model provides an explanation for the contradictory results in empirical studies of the “marginality
hypothesis” that posits that weaker candidates “moderate” their policy position in order to increase their
reelection probability.
Proposition 4 shows that our model provides an alternative theory for somewhat similar results, although
based on different fundamental reasons than in Groseclose (2001), where divergence arises because of policy
motivation. In our model, the weaker candidate becomes more extreme (i.e., focuses more strongly on his
or her strong good), whereas the effects for the candidate whose productivity increases are more subtle
because competition effect and substitution effect may
go in opposite directions.
Another exogenous change that one can analyze is
what happens when the budget increases. In classical
microeconomic household theory, a household with a
homogeneous utility function always spends the same
fraction of income on each good, no matter how rich
the household is. The constant elasticity of substitution (CES) utility function in our canonical example
is homogeneous, and, consequently, an exogenous increase of the budget would leave the budget fraction
allocated to each good that is optimal for the cutoff
voter unaffected. It is also easy to check that the type
of the indifferent voter does not change when candidates leave their budget allocation unchanged. Thus,
for homogeneous voter utility functions, a change in the
government’s budget does not change the equilibrium
budget allocations for the two public goods (relative
to the total size of the budget). This would change
for nonhomogeneous voter utility functions, as in this
case, an increase of the budget may affect the cutoff
voter type, with corresponding changes in equilibrium
platforms.

Application: Voter Preferences with
Constant Elasticity of Substitution
In this section, we determine the equilibrium solution
of the model for the case of utility functions with CES,
given by

ρ
ρ 1/ρ
v(x0 , x1 , t) = (1 − t)x0 + tx1
,

(6)
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where ρ ∈ (−∞, 1]. Our main interest in this section is
how properties of the voters’ utility functions (in particular, the degree of substitutability between the public
goods) influence whether candidates use the proposed
budget allocation to strengthen their strong issue or to
partially compensate for their weakness.
To understand the role of ρ, observe that the
marginal rate of substitution (the slope of the indifference curve) is given by
1
ρ−1 
ρ
ρ  −1
(1 − t)x0 + tx1 ρ
(1 − t)x0
dx1
=−
1
ρ−1 
ρ
ρ  −1
dx0
(1 − t)x + tx ρ
tx
1

=−

(1 − t)
t



x1
x0

1−ρ

0

.

1

(7)

1
In the CES utility function given in Equation (6), 1−ρ
is referred to as elasticity of substitution and measures
the curvature of the voter’s indifference curve. If ρ =
1, then voters are only interested in a weighted sum
of x0 and x1 ; the weights t and 1 − t differ between
voters, but the slope of each voter’s indifference curve
is constant at − (1−t)
[as (x1 /x0 )0 = 1 for all x0 and x1 ].
t
The constant marginal rate of substitution implies, for
example, for voter type t = 2/3, an increase of x1 by one
unit is always worth as much as an increase of x0 by two
units. In contrast, for ρ < 1, the voters’ marginal rate of
substitution depends on x0 and x1 (as well as, of course,
on t). For example, the case of ρ → 0 corresponds to
Cobb-Douglas preferences, and ρ → −∞ corresponds
to L-shaped “Leontief” indifference curves.25
Given policy proposals a0 and a1 , the voter who is
indifferent between the two candidates is given by the
value of t that solves


ρ

ρ 1/ρ
(1 − t) γ00 a0 + t γ10 (1 − a0 )
ρ



ρ 1/ρ
= (1 − t) γ01 a1 + t γ11 (1 − a1 )
, (8)

which is
t(a0 , a1 )

 1 1 ρ  0 0 ρ
γ a − γ0 a
=  1 ρ  0 ρ 0  1
ρ .
γ0 a1 − γ0 a0 − γ1 (1 − a1 ))ρ + (γ10 (1 − a0 )
(9)

Candidate 0’s objective is to increase t(a0 , a1 ) as far
as possible because each voter t ≤ t(a0 , a1 ) votes for
candidate 0. Similarly, candidate 1’s objective is to decrease t(a0 , a1 ) as far as possible, because each voter
t ≥ t(a0 , a1 ) votes for candidate 1. As we show in the
Appendix, the corresponding first-order conditions can
be rearranged to yield
ρ

 1−ρ
1−a0
γ10 /γ11
a0
=
.
(10)
1−a1
γ00 /γ01
a1
To see the latter, note that, for ρ → −∞, ( xx1 )1−ρ is very large if
0
x1 > x0 and is close to zero if x1 < x0 .

25
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Note that the term in square brackets is smaller than
1 (as γ00 > γ01 and γ11 > γ10 ). Thus, if ρ ∈ (0, 1], then the
left-hand side of Equation (10) is smaller than 1, which
implies a0 > a1 . Conversely, if ρ < 0, then the left-hand
side of Equation (10) is greater than 1, which implies
a0 < a1 , and ρ = 0 is the boundary case, where a0 =
a1 .26
Proposition 5. For the class of CES utility functions
given by Equation (6), the following results hold:
1. If ρ ∈ (0, 1], then a0 > a1 .
2. If ρ = 0, then a0 = a1 .
3. If ρ < 0, then a0 < a1 .
Proof.

See the Appendix.



Thus, in cases where the two public goods are relatively good substitutes, candidates choose platforms
that further strengthen their respective strong point;
that is, candidate 0 chooses to put more money into
the production of good 0 than candidate 1, and vice
versa for good 1. In contrast, in cases where the two
public goods are relatively poor substitutes, candidates
choose platforms in which they compensate for their
weakness; that is, each candidate puts less money than
the opponent into the production of the good in which
he or she is strong. This allows the candidate to spend
more money on his or her weak good, partially offsetting the advantage of his or her competitor there.
It is interesting to relate the result of Proposition 5 to
the literature on Riker’s Dominance principle, which
stipulates that candidates should campaign on issues
that play to their strengths while avoiding issues that
either accent the opposition’s strengths or highlight
their own weaknesses. Other studies suggest that candidates sometimes engage in “issue trespassing” as they
campaign in their opponent’s issue territory.27 Proposition 5 suggests that the dominance principle is more
likely to apply in situations where the two areas are
close substitutes.
We should, however, point out three caveats. First,
even in the case that ρ < 0 and therefore a0 < a1 , it
is still the case that candidate 0’s platform is more attractive for those voters who care predominantly about
good 0, and vice versa. Issue trespassing in our model
(if we want to interpret the ρ < 0 case as such) never
impresses the most avid natural supporters of candidates to vote for their opponents; rather, it is always
aimed at moderates (i.e., the cutoff voter) in order to
convince them that the candidate’s disadvantage in this
policy area would be small. Second, comparing across
campaign situations with different degrees of substitutability may not be quite so straightforward because
when goods are close substitutes for voters, it appears
26 The CES utility function is not defined for ρ = 0, but it is well
known that the logarithmic utility function (equivalent to a CobbDouglas utility function here) is a utility function with CES equal to
1 (1 − ρ).
27 For example, Damore (2004) classifies 15 % of campaign advertisements of major party presidential candidates between 1976 and
1996 as speaking to “opposition issues” (i.e., issues on which the
other party is perceived as having an advantage).
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Cutoff as Function of Candidate 1’s Choice of a1 (r = 0.55, ρ = 0.5)
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plausible that candidates may not differ too much in
their area-specific productivity.
Third, and more fundamentally, our model speaks to
candidate positioning, whereas most of the empirical
campaigning literature focuses on campaign strategies
(i.e., which topics are covered by candidate advertisements). It is certainly plausible that candidates focus
more on their strong topics in order to increase the
salience of these topics for the electorate. Yet, it is
probably also not optimal for a candidate to cede the
field completely on his or her “weak” issues. What
our model contributes to this literature is a rationale
for why there are “strong” and “weak” issues, and,
in particular, why a candidate cannot simply eliminate his or her weakness by copying the opponent’s
position.
We now turn to an analysis of equilibrium existence
conditions. It is useful to assume a symmetric ability
distribution such that γ00 = γ11 = r and γ10 = γ01 = 1 − r,
where r ≥ 0.5 measures the extent of (symmetric) specialization. If r is close to 1/2, then a candidate’s advantage in his or her better field is very limited, whereas
if r is high, then each candidate is a specialist in his or
her strong field and a rookie in the other field.
We know from Proposition 1 that candidates choose
positions that maximize the utility of the cutoff voter.
Maximizing
[(1 − t)(ra0 )ρ + t((1 − r)(1 − a0 ))ρ ]1/ρ

(11)

with respect to a0 for candidate 0 and an analogous
problem for candidate 1, and substituting t̄ = 1/2 (because of the symmetry of the problem, the cutoff voter
must be located at 1/2) yields

ā0 =

1

1+

ρ ,
 1−r  1−ρ

r

ρ
 1−r  1−ρ

ā1 =

r

1+

ρ .
 1−r  1−ρ

r

The corresponding production levels are
x̄00

=

x̄11

=

r

1+

,
ρ
 1−r  1−ρ
r

x̄01

=

x̄10

ρ
  1−ρ
(1 − r) 1−r
r
=
.
ρ
  1−ρ
1 + 1−r
r

(13)
Suppose (without loss of generality) that F (0.5) ≥ 0.5.
Because candidate 0 wins with probability F (0.5) if
both candidates play according to Equation (12), we
know from Proposition 2 that candidate 0 has no incentive to deviate. Thus, we can focus on candidate 1.
Figure 4 provides the cutoff individual as a function of candidate 1’s budget allocation a1 for ρ = 0.5
and r = 0.55 (i.e., very moderate specialization of candidates). For low values of a1 (a1 < 0.6318), candidate 1 attracts all voters located above the cutoff.
Consequently, candidate 1’s set of supporters is maximized (in this range) by a1 = 0.45, for which the cutoff is 0.5. This, of course, is just ā1 given in Equation (12). Allocating slightly more money to good 0
production just loses moderate voters (i.e., the cutoff
goes up). For a1 ∈ [0.6318, 0.6722],28 all voters prefer candidate 0. The outflanking deviations start from
a1 > 0.6722. Candidate 1 now appeals to voter types
below the cutoff (i.e., those voters who care primarily
about good 0). Thus, it is optimal for candidate 1 to
maximize the cutoff in this range. This is achieved by
setting a1 ≈ 0.8195, which generates a cutoff of slightly
less than 0.298, so that candidate 1’s winning probability with the optimal deviation is about F (0.298). Thus,
if 1 − F (0.5) > F (0.298) (i.e., if the probability that the
median voter is a type larger than 0.5 is larger than the
probability that the median voter type is below 0.298),
then even the optimal deviation decreases candidate 1’s
winning probability.
For example, suppose that the location of the median voter is normally distributed around 0.4 with

(12)
28

The exact boundaries of this interval are 139/220 and 121/180.
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standard deviation σt . For any σt , the actions characterized by Equation (12) are the unique equilibrium
because 1 − F (0.5) > F (0.298). From a welfare perspective, the equilibrium in which candidates maximize
the utility of voter type 0.5 appears very inefficient: as
σt → 0, the median voter is almost certainly close to
0.4, and candidate 0 wins the election with probability
close to 1 (because he or she has a comparative advantage in the production of the good that the majority
cares about more). However, he or she does so with
a platform that, from a social point of view, caters too
much to the interests of the (likely) minority that cares
more about good 1.

EXTENSIONS
In this section, we analyze the robustness of the model
with respect to three important extensions. First, we
discuss what happens when candidates are chosen by
parties rather than exogenously assumed to have differential productivities. Second, we discuss what happens
when candidates can choose the tax rate as part of their
platform (in addition to the budget allocation). Third,
we present an important re-interpretation, in which
the goods in the model are interpreted as intermediate
goods that enter in the production of a final good.
Party Choice of Candidates. A key ingredient of our
model is that candidates have differentiated abilities.
Because the nature of the equilibrium differs considerably when both candidates have the same abilities,
it is important to discuss whether parties will nominate candidates with differential abilities. An earlier
working paper version of this article, available from
the authors on request, provides some formal analysis
of this extension and argues that parties are likely to
nominate differentiated candidates.
There are two interrelated reasons for this. First,
for the party that consists of members with an aboveaverage preference for good 0, choosing a candidate
who is particularly skilled in the provision of good 0
has the advantage that this candidate will compete in
the general election with a platform that focuses on this
strength, whereas choosing a candidate who is skilled in
good 0 provision (and not so great in good 1 provision)
is a commitment device that ensures that the candidate
does not deviate too much from the policy focus preferred by members. Second, although candidates in our
model are purely office motivated, it appears plausible
that ordinary party members care more about policy.
In this case, party members may be willing to nominate
a more specialized candidate even if that decreases the
party’s winning probability because, as argued previously, if elected, a more specialized candidate implements a platform that is strongly preferred by party
members.
Endogenous Taxation. In the basic model, we assume
that both candidates raise the same taxes and thus
face the same budget constraint. In case the level of
taxation is another choice variable for candidates, a
voter’s preferences depend on two parameters: how
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much the voter cares about the two goods (just as in the
basic model), and the voter’s income. When candidates
propose different tax rates, the analysis potentially becomes considerably more complicated because changing the tax rate affects a cutoff curve rather than just
shifting a cutoff type in a one-dimensional parameter
space.
A full analysis is beyond the scope of this article.
However, in the working paper version available on the
authors’ homepage, we show that there is a relatively
large class of utility functions for which the results of
the basic model extend in a very straightforward way.
Specifically, we analyze the case that voter utility is additively separable into a logarithmic utility from private
consumption and a homogeneous utility function over
the two public goods. We show that both candidates
choose the same tax rate even if the candidates’ productivities are asymmetric. Consequently, the budget
allocation choice is determined in exactly the same way
as in the basic model.
Uncertainty and Disagreement about the Production
Process of Public Goods. Our model can be reinterpreted as one in which only one ultimate public good is
provided, and all voters just want the highest quantity
possible. However, there is disagreement among voters
on how the ultimate public good is provided from two
intermediate goods.
Consider the following example. The ultimate public
good that all voters care about is “national security.”
The two main inputs that affect the level of national
security are “international goodwill” and “military
power.” International goodwill reduces the likelihood
that other actors such as foreign states or ethnic or
religious communities want to undertake aggressive actions. Military power works as a deterrent and increases
our ability to deal with an aggressive move, should
one occur. Both “international goodwill” and “military
power” can be increased by spending money on, say,
development aid or military hardware, respectively.
However, it is also quite plausible that the identity of
the winning candidate matters. For example, in the last
presidential election Obama was generally believed to
be able to provide more “international goodwill” than
McCain. It is also plausible that, because of his military
background, a majority of voters believed that McCain
had a competency advantage in increasing “military
power.”
This model is analytically equivalent to the two goods
setup that we analyze. In our formal model, citizens
directly derive utility from two public goods, and a
parameter measures how much they care about each
good. A key role for the analysis is played by the voters’
indifference curves (i.e., all those combinations of the
public goods that lead to the same utility for a voter).
In the intermediate goods scenario, voters differ in how
effective they believe that certain intermediate goods
are at producing the ultimate good; thus, each voter’s
indifference curves in this scenario are effectively the
“isoquants” of the production process in which the
voter believes.
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During the campaign, candidates can make policy
proposals that imply how much they would invest in
the two intermediate goods. Voters who believe that
military power matters most for national security will
prefer the candidate whose platform offers more of it,
and vice versa for those who believe that international
goodwill is more important. Conversely, candidates
have an incentive to offer a platform that emphasizes
their strength (with respect to the intermediate good
that they are better at producing).
We should note that game theorists sometimes find
it problematic to assume that agents differ in their beliefs about how the world works (the “common prior
assumption” in game theory). Yet, in practice, the phenomenon that actors genuinely disagree about complex
causation mechanisms appears to be widespread. Because the national security outcome is a very complex
and long-term process, we would argue that it is quite
plausible that voters have substantial and stable differences of opinion about how international goodwill and
military power interact in generating national security.
Even though they may genuinely be interested in the
same ultimate outcome, some voters may believe that
what matters is primarily hard military power, whereas
others may believe that international goodwill matters
substantially, too.

CONCLUSION
In this article, we developed a formal model of political competition between candidates with heterogeneous capabilities in different policy fields. Candidates
are office motivated and compete by proposing how
to allocate government resources to different policy
fields. The model has a unique equilibrium that differs substantially from the standard one-dimensional
model. Although candidates compete for the support
of a moderate voter type, this cutoff voter differs from
the expected median voter. Moreover, no voter type,
except the cutoff voter, is indifferent between the candidates in equilibrium. The model predicts that candidates respond to changes in the preferences of voters
in a very rigid way. We also analyze under which conditions candidates choose to strengthen the issues in
which they have a competency advantage, and when
they choose to compensate for their weaknesses.
Finally, we show that when parties can choose the
qualities of their nominee, they have an incentive to go
for a candidate who is a specialist in the production of
the good that party members care about more, rather
than a balanced generalist. This is because parties know
that their candidate will eventually choose a platform
to appeal to a moderate cutoff voter, but the more
specialized the candidate is in the production of the
good that party members care about most, the more he
or she will provide of that good in equilibrium.
Our model opens up several avenues for future research. We already discussed in the second section of
this article how our model can inform empirical studies.
One interesting theoretical issue is the nature of political campaigning in our framework. When candidates
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“own” certain issues, we would expect that candidates
focus their campaign rhetoric on their strong issue and
rarely talk about the issue in which they are weaker
than their opponent. This corresponds to what William
Riker called the “dominance principle” in campaign
rhetoric: “When one side dominates the volume of
rhetorical appeals on a particular theme, the other side
abandons appeals on that theme” (1996, 6). As a consequence, candidates rarely engage in “dialogue” in a
campaign (Simon 2002).
In our framework, candidates cannot gain votes
through pandering to marginal supporters of their opponent. Therefore, an attractive option for a campaign
may be to persuade voters that the issue in which the
candidate has an advantage is “really important” (in
the sense of trying to influence the t in voters’ utility
functions). In this respect, it may be useful to combine
our framework with the campaign model of Hammond
and Humes (1993).29

APPENDIX
THEOREM 1. Suppose that utility v(x, t) is continuous in t
and x, strictly monotone, and strictly quasiconcave in x, and
satisfies the single-crossing property:30
 ∂v(x0 ,x1 ,t) 
∂
∂x0
< 0.
(14)
∂t ∂v(x0 ,x1 ,t)
∂x1

Assume that candidate j has a relative advantage in providing
j
good j (i.e., γj > γji for i = j ). Let ξ be a lower bound for the
elasticity of substitution for all consumption bundles (x0 , x1 )
and all types t. Suppose that
γ00 γ11
 1


γ1 − γ10 γ00 − γ01

1/ξ

≤ min

γ11 γ00
.
,
γ10 γ10

(15)

Then there exists a pure strategy Nash equilibrium with the
following properties:
1. There exists a voter type t̄ who is indifferent between candidates 0 and 1; all types t < t̄ strictly prefer candidate 0, and
all types t > t̄ strictly prefer candidate 1.
2. Both candidates’ equilibrium strategies maximize the utility
of voter t̄.
3. The equilibrium strategies are independent of the distribution µ of voter types.
4. Candidate 0 provides strictly more of public good 0 than
candidate 1, whereas candidate 1 provides strictly more of
public good 1 than candidate 0.
Lemma 1 is used in the proof of Theorem 1.
LEMMA 1. Let x0 , x1 be the amount of public goods offered
by the two candidates. Let D = {t|v(xj , t) ≥ v(x−j , t)} be the set
29 Hammond and Humes (1993) study issue framing by candidates
in a two-dimensional Euclidean model. In their model, voters are
initially uninformed about candidates’ (exogenous) positions, candidates can only make their position in one dimension known to voters,
and voters can choose which one they want to broadcast (i.e., they
can choose to frame “what the election is about”).
30 See Mirrlees (1971) and Spence (1974). For a use of the singlecrossing property in the standard Downsian model, see Gans and
Smart (1996).
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Illustration of the Proof of Claim 1 in Theorem 1
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of types t that weakly prefer xj to x−j . Then D is an interval.
Moreover, if D = [0, 1], then v(xj , t) = v(x−j , t) only for the
endpoint of the interval D that is strictly inside [0, 1].
Proof of Lemma 1. Suppose by way of contradiction
that D is not an interval for some xj , x−j . Note that we must
have xj = x−j , else D = [0, 1]. Then there exist t < t < t such
/ D. Continuity of utility in t implies
that t, t ∈ D but t ∈
that there exists t0 < t1 such that v(xj , t0 ) = v(x−j , t0 ) and
v(xj , t1 ) = v(x−j , t1 ). Thus, the indifference curves of voters
t0 and t1 intersect twice, which is a contradiction to Equation
(14). Hence, D is an interval.
Moreover, if D = [0, 1], then the preceding argument also
implies that there cannot be two different types in D that are

indifferent between x0 and x1 .
Proof of Theorem 1.

Let
j

j

H (t) = max v(G0 (a), G1 (a), t).
j

a∈[0,1]

(16)

We first focus on what turns out to be the “interesting case,”
where no candidate can attract all voters [i.e., suppose that
H0 (0) > H1 (0) and H0 (1) < H1 (1)]. Continuity of Hj , j =
0, 1 therefore implies that there exists t̄ such that H0 (t̄) =
H1 (t̄). Let x̄j , i = 0, 1, be the output of public goods and āj
be the optimal allocation of the input, that is,
Hj (t̄) = v(xj , t̄),

j

j

x̄0 = G0 (āj ),

j

j

x1 = G1 (āj ).

(17)

We now show that ā , i = 0, 1 is an equilibrium.
Suppose by way of contradiction that candidate 1 can
improve by deviating to producing x̂1 . Let D = {t|v(x̂1 , t) ≥
v(x̄0 , t)}. If 1 ∈ D, then D is of the form [t̃, 1], where t̃ ≥ t̄.
(Suppose otherwise; then, by Lemma 1, v(x̂1 , t̄) > v(x̄0 , t̄),
which contradicts Equation (17) (i.e., that x1 maximizes the
utility of type t̄). Thus, a deviation such that 1 ∈ D cannot
increase candidate 1’s winning probability because the set of
types that vote for candidate 1 is weakly smaller. Hence, the
following claim completes the proof that candidate 1 has no
profitable deviation.
j

Claim 1. 1 ∈ D. Figure 5 illustrates the intuition for the
proof. The left panel of Figure 5 illustrates the relationship
between type t̄’s indifference curve and the equilibrium production levels x̄0 and x̄1 of both candidates. Clearly, the indifference curve must be tangent to the transformation frontier
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at both points. Suppose that x̄0 is to the right of x̃0 as depicted
in the left panel. It is then immediate that type 0, whose
dashed indifference curve is steeper than that of type t̄, is
strictly better off with x̄0 than with any public good bundle
that candidate 1 could offer. Hence, type 0 would never vote
for candidate 1. Because D must either contain type 0 or
type 1 by Lemma 1, this implies that 1 ∈ D. Thus, to conclude
the proof we must exclude the scenario depicted in the right
panel of Figure 5, where x̄0 is to the left of x̃0 . If the goods
are sufficiently well substitutable [i.e., if (15) holds], then this
limits the amount by which the marginal rate of substitution
(MRS) can change along the indifference curve (the limit
on the change of the MRS can be related to a lower bound
on the elasticity of substitution). In particular, suppose we
move along the indifference curve of type t̄, starting from x̄0
and ending at the intersection with the dashed line ξ. If the
MRS at this intersection is still less than , then x̃1 is above
the indifference curve, as indicated in the right panel. This,
however, means that voter t̄ is not indifferent between the
candidates. Candidate 1 could find a policy, such as x̃1 , that
would make t̄ strictly prefer candidate 1, which cannot be the
case in equilibrium. We now proceed to the formal proof.
Proof of Claim 1. It is easy to check that candidate j ’s
transformation frontier is

j

 j j
γ1 j
j
j
2  j
(18)
TF = x0 , x1 ∈ R+  x1 = γ1 − j x0 .
γ0
Because x̄j satisfies Equation (17), it follows that the marginal
rate of substitution of voter t̄ must equal negative of the slope
of the transformation frontier:
j

MRSt̄ (x̄j ) =

γ1
j

γ0

.

(19)


The maximum amount of good 0 that candidate 1 can
provide is γ01 . Let x̃0 ∈ TF0 be
x̃00 = γ01 ,



γ1
x̃01 = γ10 1 − 00 .
γ0

(20)
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Similarly, the maximum amount of good 1 that candidate 0
can provide is γ10 . Let x̃1 ∈ TF1 be


γ0
x̃10 = γ01 1 − 11 ,
γ1


x̃11 = γ10 .

(21)

For 0 ∈ D, we now show that x̄00 < x̃00 must hold. To see this,
note that no point on the transformation frontier of candidate 1 is strictly preferred to x̄0 by voter t̄. The singlecrossing property in Equation (14) therefore implies that
v(x1 , 0) < v0 (x̄0 , 0) for any point x1 with x10 ≤ x̄00 . Thus, a necessary condition for the deviation to attract type 0 is that
x̄00 < x̃00 .
Let L = {αx̃0 + (1 − α)x̃1 |0 < α < 1} be the open line segment connecting x̃0 and x̃1 , so that
=−

x̃11 − x̃01
x̃10 − x̃00

(22)

is the (negative of the) slope of this line segment.
We next show that
MRSt̄ (x̃1 ) ≥ .

(23)

Suppose by way of contradiction that MRSt̄ (x̃1 ) < . Then
quasiconcavity of utility implies that
v(x̃1 , t̄) > v(x, t̄) for all x ∈ L.

(24)

Recall that if 0 ∈ D then x̄00 < x̃00 must hold. Furthermore,
x̃10 < x̄00 because candidate 0 is better at providing good 0.
Thus, there exists x ∈ L with x ≥ x̄0 . Monotonicity of preferences implies that v(x̄0 , t) < v(x̃1 , t) ≤ v(x̄1 , t̄), where the last
inequality follows from Equation (24). Thus, t̄ is not indifferent between the candidates, and therefore not the cutoff
voter, a contradiction.
Equations (20), (21), and (22) imply

γ1
= 10 .
0
MRSt̄ (x̄ )
γ1

(25)

Furthermore, Equations (20) and (21) yield
x̃11 /x̃10
γ00 γ11

.
=  0
0
0
x̃1 /x̃0
γ1 − γ11 γ01 − γ00

(26)

Let (x1 /x0 )(MRS) be the good ratio x1 /x0 on Ī as a function
of the MRS. Because ξ is a lower bound for the elasticity of
substitution, we get
(x1 /x0 )(MRS)
d MRS

(x1 /x0 )(MRS)

≥

ξ
.
MRS

(27)

Integrating both sides of Equation (27) from MRSt̄ (x̄0 ) to 
and taking the exponential yields,


(x1 /x0 )()
(x1 /x0 )(MRSt̄ (x̄0 )

case, the slope of Ī at good ratio x̃11 /x̃10 must be at least .
Hence, Equation (28) implies

1/ξ
≥


.
MRSt̄ (x̄0 )

(28)

By definition, (x1 /x0 )(MRSt̄ (x̄0 ) = x̄01 /x̄11 [i.e., the good ratio at which the MRS of type t̄ is MRSt̄ (x̄0 ) must be x̄01 /x̄11 ]. We
have shown that x̄00 < x̃00 if 0 ∈ D. Thus, (x1 /x0 )(MRSt̄ (x̄0 ) >
(x1 /x0 )(MRSt̄ (x̃0 ). Furthermore, as indicated in the right
panel of Figure 5, (x1 /x0 )() < x̃11 /x̃10 . In particular, by construction, voter t̄ is indifferent between the candidates. Thus,
x̃1 cannot be above indifference curve Ī. For this to be the

x̃11 /x̃10
x̃01 /x̃00

1/ξ
>


MRSt̄ (x̄0 )

(29)

Substituting Equations (25) and (26) into Equation (29) contradicts Equation (15). Thus, 1 ∈ D.
The proof that a deviation by candidate 0 is not optimal it
similar, except that we must replace Equation (25) by
γ0
MRSt̄ (x̄1 )
= 00 .

γ1

(30)

Because MRSt̄ (x̄0 ) < MRSt̄ (x̄1 ), strict quasiconcavity implies that x00 > x10 and x11 > x01 .
Finally, note that the distribution of types does not affect
the equilibrium. This proves the first statement.
The case where H(0, c0 ) ≤ H(0, c1 ) or H(1, c0 ) ≥ H(1, c1 ).
Consider the first of the two scenarios as the other case is
similar. Let x1 be the consumption bundle provided by candidate 1 that maximizes type 0’s utility. Then v(x1 , 0) ≥ v(x, 0)
for any x ∈ TF0 . The single-crossing property in Equation
(14) immediately implies that v(x1 , t) > v(x, t) for any x ∈
TF0 and for any t > 0, and hence all citizens t > 0 vote for
candidate 1 independently of candidate 0’s strategy. Thus,
(x0 , x1 ) is a Nash equilibrium, where x0 is the consumption
bundle that maximizes type 0’s utility on TF0 . Clearly, x00 > x10
and x10 < x11 .

The next result shows that the equilibrium characterized
in Theorem 1 is unique and strict, provided that there is
sufficient uncertainty about the position of the median voter
type.
THEOREM 2. Suppose that the conditions of Theorem 1 hold
and that the distribution of the median voter tm has a strictly
positive density on [0, 1]. Then, one of the following is true:
1. The equilibrium is strict, and it is the unique Nash equilibrium (pure or mixed).
2. One of the candidate wins with probability 1 and receives
100% of the votes in almost all states ω ∈ .
Proof of Theorem 2. Proof of Part 2. Let (x0 , x1 ) be the
allocation of public goods offered by the candidates in a pure
strategy equilibrium. By Lemma 1, D0 = {t|v(x0 , t) ≥ v(x1 , t)}
and D1 = {t|v(x1 , t) ≥ v(x0 , t)} are intervals.
First, suppose that D0 = D1 = [0, 1]. Clearly, each candidate’s winning probability is 0.5. Given the single-crossing
property in Equation (14), this implies x0 = x1 . Let tm be
the realization of the median voter type, and let t̂ be the
j
median of the distribution of tm. Because γj > γji , the transformation frontiers have different slopes. Thus, for at least
one candidate, MRSt̂ (xj ) does not equal the slope of the
candidate’s transformation frontier. As a consequence, there
exists a bundle of public goods x̂j for candidate i such that
v(x̂j , t̂) > v(xj , t̂) = vt̂ (x−j ). Thus, Lemma 1 implies that t̂ is
in the interior of D̂ = {t|v(x̂j , t) ≥ v(x−j , t)}. Given that D̂
contains the median of the median voters in its interior,
and given that the distribution of types has strictly positive
density, the winning probability for candidate j is strictly
increased, a contradiction to the assumption that x0 = x1 is a
Nash equilibrium. Hence, D0 and D1 cannot both be equal to
[0, 1].
Next, suppose that Di consists of only a single point (i.e.,
i
D = {0} or Di = {1}). Continuity of preferences then implies
that no citizen in Di has a strict preferences for candidate i,
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and all of them will therefore abstain. Finally, because tm =
0 or tm = 1 with probability 0, this implies that the other
candidate will receive a strictly positive number of votes and
therefore win 100% of all votes cast.
Thus, let Dj = [0, 1] for i = 0, 1. Furthermore, by continuity of v there exists exactly one type t∗ for which v(x0 , t∗ ) =
v(x1 , t∗ ). Suppose by way of contradiction that H0 (t∗ ) =
v(x0 , t∗ ), where H0 is defined in Equation (16). If 0 ∈ D0 , then
Lemma 1 implies v(x0 , 0) > v(x1 , 0). Hence, there exists some
x̃0 such that v(x̃0 , 0) > v(x1 , 0) and v(x̃0 , t∗ ) > v(x0 , t∗ ) =
v(x1 , t∗ ). Thus, t∗ is in the interior of D̃0 = {t|v(x̃0 , t) ≥
v(x1 , t)}. Because 0 ∈ D̃0 and D̃0 is an interval, it follows
that D̃0 is a strict superset of D0 . Because the distribution
of types has strictly positive density, this implies that the
winning probability for candidate 0 strictly increases, a contradiction. The proof where 1 ∈ D0 or agent 1 deviates is
similar. Thus, the cutoff voter t∗ at any equilibrium must
satisfy H0 (t∗ ) = v(x0 , t∗ ).
We now show that there exists exactly one t that solves
H0 (t) = H1 (t). Suppose by way of contradiction that there
exist t < t such that H0 (t) = H1 (t) and H0 (t ) = H1 (t ). Then
the indifference curves of type t and that of type t must be
tangent both to TF0 and TF1 . This, however, is only possible if the indifference curves intersect at at least two points,
contradicting the single-crossing property in Equation (14).
Given that a unique t solves H0 (t) = H1 (t), the Nash equilibrium is unique among all pure strategy Nash equilibria.
Now suppose that there exists a mixed strategy equilibrium.
Without loss of generality, suppose that candidate 1 mixes.
By selecting x̄0 , candidate 0 can ensure that at least all types
t < t̄ vote for himor her. However, because candidate 1 mixes,
the candidate choose x̄1 with probability less than 1. In such
a case, there exists t̂ > t̄ such that all citizens t < t̂ vote for
candidate 0, which strictly increases candidate 0’s winning
probability because tm has a strictly positive density. Thus,
candidate 0’s winning probability in the mixed strategy equilibrium must be strictly larger than that in the pure strategy
equilibrium. Similarly, it follows that candidate 1’s winning
probability in the mixed strategy equilibrium must be at least
as large as in the pure strategy equilibrium, a contradiction
because the winning probabilities must add up to 1.
Finally, the Nash equilibrium is strict because preferences are strictly quasiconcave and therefore the solution
to maximization problem in Equation (16) is unique. As a
consequence, any deviation by candidate 1 from xj to x̃j
implies that vt̄ (x−j ) > vt̄ (x̃j ). Hence, candidate i loses type
t̄. Because the distribution of types has a strictly positive
density, this implies that candidate i’s winning probability

strictly decreases.
Proof of Proposition 3. Denote the cutoff voter by t̄.
Suppose candidate 0 wins. Then the median voter in state ω
must be to the left of t̄, (i.e., tm < t̄). Consider the optimal
budget allocation by candidate 0 for a voter of type t. The
optimization problem


max v γ00 a0 , γ10 (1 − a0 ), t)
a0

∂v 0
∂v 0
γ −
γ = 0,
∂x0 0 ∂x1 1
which is equivalent to
 ∂v(x0 ,x1 ,t) 
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γ00 − γ10 = 0.

∂
∂t

 ∂v(x0 ,x1 ,t) 
∂x0
∂v(x0 ,x1 ,t)
∂x1

< 0.

Because we know from Theorem 1 that, in equilibrium, Equation (32) holds for t = t̄, it follows that (32) is positive for all
t < t̄. This implies that all types t < t̄ have an optimal level of
a that is greater than ā0 . The argument if candidate 1 wins is

analogous.
Proof of Proposition 4. Consider the optimal budget
allocation by candidate 1 for a type t voter:
max v(γ01 a1 , γ11 (1 − a1 ), t).

(33)

The first-order condition is
∂v(x0 ,x1 ,t)
∂x0
∂vt (x0 ,x1 ,t)
∂x1

=

γ11
.
γ01

(34)

By Equation (14), the left-hand side of Equation (34) is decreasing in t. Moreover, because v is concave in both arguments, it follows that the left-hand side of Equation (34) is
decreasing in a1 . Thus, a voter with a higher type t has a lower
preferred value of a1 . Because an increase in γ00 or γ10 moves
the equilibrium cutoff voter to the right (i.e., increases t̄), and
we know from Proposition 1 that candidate 1 chooses a1 to
maximize the utility of the new cutoff voter, this proves the
first part of the theorem.
The equivalent condition to Equation (34) for candidate 0
is Equation (32) in the proof of Proposition 3. Totally differentiating Equation (32) with respect to γ10 and a yields


∂v
∂v
∂ ∂x0
dt̄
1
∂
∂x0
− 0 dγ10 = 0.
(35)
da +
∂a ∂x∂v
∂t ∂x∂v dγ10
γ0
1

1

The first term is negative (by the second-order condition of
maximization). Furthermore, as previously argued, ∂t∂ (
0 and

dt̄
dγ10
0

∂v
∂x0
∂v
∂x1

)<

> 0, so that the term in square brackets is negative.

Thus, da /dγ10 < 0, as claimed.
Going through the same steps as done previously for γ00
yields
 
∂
∂t
da0
=−
0
dγ0

∂v
∂x0
∂v
∂x1

∂
∂a



dt̄
dγ00
∂v
∂x0
∂v
∂x1

+


γ10

(γ00 )2

.

(36)

The first term in the numerator is the product of a negative
and a positive number, whereas the second term is positive.
da0
Consequently, the sign of the numerator, and thus of dγ
0 , is
0

(31)

has the first-order condition

∂x0
∂v(x0 ,x1 ,t)
∂x1

By Equation (14),

(32)

ambiguous.



Proof of Proposition 5. Differentiating Equation (9)
with respect to a0 and a1 and canceling the respective denominators and ρ yields

ρ 
ρ   ρ
(γ10 )ρ (1 − a0 )ρ−1 γ00 a0 − γ01 a1 − γ00 (a0 )ρ−1

ρ 
ρ 
(37)
× γ11 (1 − a1 ) − γ10 (1 − a0 ) = 0







 1 ρ
ρ
ρ
ρ
× γ1 (1 − a1 )ρ−1 γ00 a0 − γ01 a1 − γ01 (a1 )ρ−1

ρ 
ρ 
(38)
× γ11 (1 − a1 ) − γ10 (1 − a0 ) = 0.
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Rearranging gives


0 ρ 

γ1
γ00

ρ−1
1 − a0
(γ 1 (1 − a1 ))ρ − (γ10 (1 − a0 ))ρ
= 1
a0
(γ00 a0 )ρ − (γ01 a1 )ρ

=

γ11
γ01

ρ 

1 − a1
a1

ρ−1
.

(39)

Rearranging gives Equation (10) in the text. The remaining

steps of the argument are in the main text.
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