Competition between specialized candidates

Stefan Krasa Mattias Polbadrn

September 16, 2010

Abstract

Opposing candidates for a politicaffice often difer in their professional backgrounds and pre-
vious political experience, leading to both real and perdiferences in political capabilities. We
analyze a formal model in which candidates witffelient productivities in two policy areas compete
for voters by choosing how much money dicet they would allocate to each area if elected.

The model has a unique equilibrium thaffdis substantially from the standard median-voter
model. While candidates compete for the support of a modexaer type, this cutd voter difers
from the expected median voter. Moreover, no voter typegbtbe cutdt voter is indiferent between
the candidates in equilibrium. The model also predicts tiaaididates respond to changes in the
preferences of voters in a very rigid way. From a welfare pective, candidates are “excessively
moderate”: Almost certainly, a majority of voters would fenethat the winning candidate focus more
on his strength than he does in equilibrium.
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1 Introduction

In his seminal work “An economic theory of democracy,” AmilgoDowns (1957) develops a model
of two-party electoral competition. In this framework, dadates propose identical, or at least similar
policies because they have to attract the support of theanediter to win, and voters do not perceive
significant diferences among candidate as the electoral campaign geavitatards the median voter.

An alternative view of electoral competition postulateattbandidates emphasize policy issues that
assert their strengths ( Riker (1993, 1996); Budge andd-£th83); Budge (1993); Petrocik (1996)).
The underlying intuition behind this view is that, becautectral candidates fier in their personal
backgrounds, professional expertise, and policy remutstithe electorate perceives them as having
different strengths and weaknesses in certain policy areaex&mple, Republicans are often considered
more competent on security matters, while Democrats aejped as more competent on education or
the environment.

Despite the empirical and substantive appeal of electanapetition as a contest between hetero-
geneous candidates with varying policy competencies, aaig theoretical analysis is missing. We
therefore develop a game-theoretic model of electoral eitign in which two candidates fiier in their
abilities in two distinct policy areas (e.g., security artlieation). The candidates are uncertain about
the voters’ preferences when they propose how to allocateed Budget between the two policies. The
resource allocation, together with the winner’s policylihidetermines the amount of the policy-area-
specific public goods provided to the voters. Voters prefeigaer output in each policy area, but they
differ in how important each good is for them. This model showb\leen candidates have heteroge-
neous abilities, the nature of electoral competition isstatitially diferent from that in the Downsian
model.

Our analysis yields several important implications for ersianding the nature and welfar@eets
of political competition that also fier from the insights of the standard Downsian model. Fitst, t
candidates’ platform policies usually diverge in equiliion. Each candidate may either choose to stress
and exploit his strong suit by proposing to spend more momethat policy area than his opponent, or
he may partially compensate for his deficiency by proposingpend more money in his weak policy
area. This result speaks to an empirical literature on@lacagenda strategy. Some studies suggest that
that candidates campaign on issues that play to their shrenghile avoiding issues that either accent
the opposition’s strengths or highlight their own weakesss strategy that William Riker labeled the
Dominance Principle Other studies suggest that candidates sometimes eng&giéntrespassings
they campaign in their opponent’s issue territories. Owlyasis provides precise conditions, depend-
ing on the specifics of the voters’ utility functions, when sleould observe issue divergence or issue
trespassing at work.

Second, the analysis shows that candidates’ equilibriatfigsgins display a strong rigidity when vot-



ers’ perception of the importance of electoral issues changhat is, candidates are stuck in pursuing
policies focusing on their “strong” issues, even if the veteriorities shift, because they cannot suc-
cessfully imitate their opponent. This result helps us ustdad why a party can sustain dominance over
the opposition party for an extended period of time. For gdamit is generally acknowledged that the
Democrats were the dominant political party from 1932 to8L@#file the Republican Party struggled
to restructure its political message. Our model suggesitsiftiRepublicans cannot successfully imitate
the Democrats’ policy position, then sticking with theidglatform and hoping for a reversal of the
preference shift is their best strategy (from an electoeasjpective) in the short to medium run. How-
ever, when the preference shift persists, a party would tabYe-invent” itself and change its perceived
policy strengths and weaknesses.

Third, our analysis suggests that the voting majority wootdfer that the winning party further
accentuate the policy flerence between itself and the losing party rather than t@mdrd the middle.
The reason for this is that in our framework, the two candiglatater to a marginal “cufij voter type
who is indiferent between the candidates; all voters to the left of thieffcuoter strictly prefer the
Demaocrat, while all voters to the right of the cfitstrictly prefer the Republican. A candidate wins if
and only if a strict majority of the electorate is on his sidéh@ cutdf voter, and as a result that majority
would be better pleased if the winner implemented a morégaarpolicy in dfice than he promised in his
electoral policy platform. Thus, supermajoritarian ingtons that foster bipartisanship and moderation,
but prevent electees from implementing their policies magétrimental to society. This result stands in
stark contrast with the point of view of a large segment of de@te” political pundits that moderation
and bipartisanship are inherently beneficial for socieggchaol of thought sometimes called Broderism
(after David Broder of th&Vashington Pogt

The paper proceeds as follows. The next section containgfadiscussion of the causes offidir-
ences in candidate ability as well as a description of owtllt®s The relation of our paper to previous
literature is detailed in Section 3. Section 4 describesformal model, and Section 5 contains our
analysis of the equilibrium, done for the most part usingpgies. In Section 6, we discuss several exten-
sions; in particular, we provide arguments showing thatiggmhave an incentive to field candidates with
differentiated expertise. Section 7 concludes. A theorem trarglizes our results in the main text and
several proofs appear in the Appendix.

2 Causes and consequences of heter ogeneous candidate abilities

2.1 Policy areas and differences between candidates.

The key departure of our model from previous literature & the assume that candidates havéedi
ential abilities in the dferent policy areas. To this end, our model focuses on poliegsathat Stokes
(1963) calls valence issues. That is, voters in our moda&eatirat a higher output in both public goods



(a low crime rate, the quality of schooling, etc.) is dedigabut they difer on which trade-bs to make
between these fierent political goals. To focus our model on thi@eet of heterogeneous candidate
abilities on electoral competition, we disregard what 8tokalls “position issues” — policy issues like
abortion, gay marriage or gun control where voters disagree the desired outcome, and where a
candidate’s implementation ability is of lesser impor&nc

There are several reasons why candidates (or parties) iféeeedt policy abilities. First, individual
candidates already have a background (education, experigarsonal interests) when they enter pol-
itics, and this background may focus their interests orageolicy issues rather than others. When
business leaders run for electeffiae, they usually highlight their management experience esaa
son to expect competent management of government from thakewise, candidates with military
backgrounds often leverage their experience on militatyfareign dfairs issues and focus their policy
proposals on this area.

Second, once inffice, individuals may choose to work on those issues in whiely ire more
capable, self-selection that further strengthens whateit&al competency the candidate brings to those
specific policy issues. For example, it is plausible thanklia Delano Roosevelt, after having started
the New Deal program in his first term, was considered morepedemt in managing a more active
government involvement in the economy than any Republi¢ellenger. Similarly, George W. Bush
successfully leveraged his perceived experience in fightie “war on terror” in his 2004 reelection
campaign.

Third, citizens sort themselves into parties based on thegkgrounds and preferences, and so in-
dividuals who become candidates are first citizens withagerolicy preferences. If an individual has
a stronger than average preference for national defensex&mple, it is natural that he will be espe-
cially interested in foreign relations or defense techggl®ver time, his competency on defense-related
matters will increase, while his education-related cormpey will be weaker than that of an individual
who cares more about education. Moreover, it is not onlyrahthat these individuals will join parties
composed of individuals with preferences similar to theinpbut there are also career incentives for
aspiring politicians to self-select into the party that treggpreciates their specific competencies, as say,
national defense is more appreciated by the members andnyriraters of the Republican party.

Fourth, and complementary to the third explanation, paudan be seen as networks whose members
cooperate in providing government services. If, for whateneasons, one party has attracted many
individuals with specific knowledge about one policy arbantan elected candidate from this party can
draw on this network to provide both specific new ideas andetouit key personnel for government
positions. In contrast, if the competitor from the othertpas elected, then he would not be able to draw
on these network resources, and his ability to implemeritypah this policy field would be limited. In
this way, the ideological predisposition of party membeeg/imfluence what policies their candidate is
capable to fier, and, in addition, which policy (i.e., budget alloca)idmeir candidate will choose.



In the standard model, competency is sometimes incorgbesean additive “valence” component.
However, since valence enters voters’ utility functionsaiway that is separable from which policy is
implemented, it does not capture the notionsslue-specific abilitywhich lies at the core of our model.
For example, military experience is electorally more vhlador a candidate when international conflict
is a serious concern for voters than when they are mostlyeroad with economic issues.

2.2 Heterogeneous candidates competing for voters

In our model, the two fiice-motivated candidates have unequal abilities in twarispolicy areas such
as education and law enforcement, or domestic and foreiligyp®uring the campaign, each candidate
proposes allocations for a fixed total amount of money (Borg across the policy areas. Resources
spent in each policy area, together with the winner’s abititanslate into the amount of public goods
provided in each policy area. Voters all prefer a higher outp both areas (e.g., more security and
higher-quality education), but their priorities run aloagcontinuum between the two goods, ranging
from those who almost only care about good 0 to those who daresaexclusively about good 1. In
a (Nash) equilibrium each candidate’s policy maximizesph@bability of victory in the election, given
the opponent’s proposed policy.

If both candidates have identical abilities, as in the Daamsnodel, then both propose a policy that
maximizes the utility of the median median voter. (Candidah our model are uncertain about the exact
priorities of the median voter so that they have to cater ¢d'thedian median” voter, that is, the median
realization of the median voter). Since both candidatepgse the same policgll voters are indterent
between the candidates.

On the other hand, if candidates havéetient strengths, the nature of electoral competition obsng
substantially. Each candidate has a natural target awgliéndhe sense that he has an advantage in
appealing to these votetsAssume that the candidate who has a productivity advanteie iproduction
of good 0 ends up producing more of good 0 than his competitat,vice versa for good 1 (our results
show that such “no overcompensation” is in fact a propertgfilibrium). In this case, voters who care
primarily about good 0 vote for Candidate 0, and those votdrs care primarily about good 1 vote for
Candidate 1.

Between the extremes is a moderateqgf voter, characterized by some intermediate intensity with
which he cares about the provision of the two goods. The iiijeot this cutdf voter is independent
of the voter preference distribution; that is, the d¢iitmter is not the median voter. More specifically,
this cutdf voter is indiferent between candidates if both propose his optimal bualimtation, that
allocation which maximizes his utility, given that Candielg is elected. We show that, in equilibrium,

IWhile we assume that candidates are exogenousligrdntiated in the basic model, in Section 6.1, we allow partd
choose the characteristics of their nominees and show tiest iave very robust incentives to choose a candidate whose
capabilities dfifer significantly from those of the opposition candidate.



both candidates compete fiercely for the support of thisfEutder and indeed choose the optimal budget
allocation for the cutff votert. All voter types below the cufb voter t strictly prefer Candidate 0,
while those above strictly prefer Candidate 1. Which candidate wins the @actlepends on whether
the realized median votein this society is a type below(then, Candidate 0 wins), or abotgthen,
Candidate 1 wins). Thus, the realized median voter in oureh@mstill decisive for who wins the
election. However, the type whose utility is maximized is titdf votert.

While the cutdf voter is indiferent in equilibrium, all other voters strictly prefer onketloe candi-
dates. Specifically, those voters who have a stronger greferthan the cufbvoter for the “Democratic”
good strictly prefer the Democratic Party, while the rerirainvoters strictly prefer the Republican party.
Thus, even though candidates can, in principle, comperisatsompetency dierentials by spending
more money on their “weak” good, the initial asymmetry iserewiped out completely and generates
captive support groups for the two parties. This result seetithout appealing to some exogenous “par-
tisan” preference — voters in our model do not care abouy pabiels, but the equilibrium platform of
each candidate appeals more to a particular set of voters.

2.3 Equilibrium properties and comparison to the literature

The equilibrium has several interesting features that we cmmpare to equilibrium properties in other
existing models.

Policy divergence. In our model, there is always policy divergence in terms diggautcomes (i.e.,
the bundle of goods that each candidate would provide). Meryé¢he actual policy “output” may be
difficult to measure empirically. For example, the “level of oa#l security” provided by a candidate
would be dificult to measure objectively by an outside observer, butdipgron national security related
items is clearly defined. In addition, the model featurescyalivergence in terms of budget allocation,
and this divergence can be easier to measure empirically.

The platform choice of candidates for politicdtioe is one of the major areas of interest in formal
models of politics. There is an extensive literature on tpct of policy convergence or divergence in
one-dimensional models (or models with one policy dimemsind one valence dimensich).

Policy divergence can be obtained in the Downsian frameviiyrlassuming that candidates are
policy-motivated (Wittman (1983); Calvert (1985); Roer{le994); Groseclose (2001); Martinelli (2001)).

2Remember that candidates are uncertain about the typédi&in in society and so are uncertain what the priorities a

preferences of the actual median voter are.
3Policy divergence in terms of budget allocation holds “adtnalways.” The first exception is if both candidates have

exactly the same abilities, which renders the model egemidb the standard model with convergence to the expectdanis
preferred position; the second exception is if voters hawelasticity of substitution exactly equal to one, i.e. aalddmic

utility function.
“For excellent reviews of this area, see, e.g., Osborne j18@@mer (2001) and Grofman (2004).
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In this type of model, policy divergence reduces a candisla&ning probability, but increases his util-
ity in case of a victory. This tradefibis afected by a number of exogenous factors. First, better infor-
mation about the median voter’s preferences translateddas policy divergence. Second, the arrival of
new information (for example, opinion polls conducted dgrthe campaign) should induce candidates
to adjust their positions. Third, policy divergence shobddless pronounced in races for more presti-
gious, higher payingffices. In contrast, in our model, candidates choose divepgmities in order to
maximize their respective winning probabilities, and pplmoderation would decrease rather than in-
crease a candidate’s probability of winning. Simply pun@of the factors detailed above would change
the candidates’ equilibrium positions.

Apart from being empirically distinguishable from diverge in the standard framework, the inter-
pretation of policy divergence in our model also leads to selstantive insights. The median voter
model has become the standard framework through which achtlpically study electoral competi-
tion, and has also deeply influenced how journalists andipca®rs think about political competition.
For example, Suellentrop (2004) writes two days before B 2lections: “The secret of Bill Clin-
ton’s campaigns and of George W. Bush’s election in 2000 Wwastuch-maligned politics of small
differences: Find the smallest possible majority that gets gabe White House. In political science,
something called the median voter theorem dictates thattimogparty system, both parties will rush
to the center looking for that lone voter — the median voterheWwas 50.1 percent of the public to the
right (or left) of him. Win that person’s vote, and you've wime election.” In contrast, Suellentrop
anticipated that Bush had made a fatal mistake in the 20@4i@heby not converging enough toward his
opponent’s position: “Bush’s campaign — and his presiderehave appealed almost entirely to the
base of the Republican Party. [...] Rove has tried to use tiehBampaign to disprove the politics of
the median voter.” Like in the median voter model, candislateour model have to attract the support
of the realized median voter to win. However, the best wayaf@andidate to maximize his winning
probability is not by trying to appeal to the expected mediater, but rather to choose a platform that
utilizes the candidate’s strength to maximize the set afngoivho prefer him over his opponent. Optimal
platforms in our model generate a strict preference fronmaidate’s “natural” supporters, those voters
who care primarily about a candidate’s strong policy area.

Competition for the cutoff voter’'s support. Just as in the Downsian model, there exists one voter
type in our model whose utility both candidates maximizeweer, in the Downsian model, this type
is always the median voter (or the median median, if the vpteference distribution is uncertain).
In contrast, in our model, the location of this voter depegsdily on the dferential abilities of the
candidates and will, in general, not coincide with the medi&urthermore, unlike in the Downsian
model, our candidatedter different policies and only the cufwoter is indiferent while all other voters
have a strict preference. Thus, our model can reconcile dtiemthat candidates compete fiercely for
the support of some moderate voters with the observatidnithanost major elections, many voters feel



passionately that there is a significantelience between candidates.

Distribution independence, winning probabilities and rigidity. In the standard model, the positions
of the candidates’ platforms are determined by the expeasition of the median voter, and thus depend
decisively on the distribution of voter preferences. Lik&y in the two-candidate equilibrium of the
citizen-candidate model (see Osborne and Slivinski (1,B&3ley and Coate (1997)), the two candidates
locate at the same distance on opposite sides of the mediarisvimeal point. Thus, while there is
equilibrium policy divergence and most voters have strigfgrences for one of the candidates, the
equilibrium platforms shift with the distribution of votgreferences.

Our model substantially ffeers in this regard. In our framework, the equilibrium platis of can-
didates depend exclusively on candidate skills and prigseof the utility function, but not on the voter
type distribution. For example, if there is improved inf@tion about the likely voter type distribution
because of a new opinion poll, candidates in our model woatdvant to adjust their platforms. This
rigidity of candidates also implies that changes of thelyikeoter preference distribution wouldtfact
the candidates’ winning probabilities. Note also that tAedidates’ winning probabilities areffirent
in our model unless the cufovoter type coincides with the median median, a very speeisé ¢hat is
unlikely to arise in reality. In contrast, in the Downsiarddhe citizen candidate models, both candidates
win with probability 42 for all distributions of voter preference types.

The fact that moderation (relative to the equilibrium paths) is a bad electoral strategy for candi-
dates does not necessarily imply that it would be unpoplilarpossible that a majority of the electorate
would “sincerely” prefer that the weaker candidate’s posibecomes more moderatdédowever, these
voters for whom moderation is popular have a strict prefegeor the opponent that the weaker candi-
date cannot overcome. In equilibrium, candidates focusatars who are close to infierent between
the candidates, and the preferences of these “swing vatetsier than the majority’s) are decisive for
the positions that candidates take. If policy divergendgearin a Downsian world, the losing candidate
always regrets his position choice: He could have done bttel maybe even won the election) if he
had just chosen a filerent policy position. In contrast, if a candidate losesun model because too
many voters cared strongly about the good in which his oppioinad an advantage, then there is really
nothing that could have changed the election outcome.

Given the above point, our model implies that the only susftésstrategy for a losing party is
a long-term strategy of redefining its policy strength. Fearaple, consider the Labour Party in the
UK. The Labour Party lost power in 1979, plausibly due to adfamental and persistent change in the
preference distribution of voters (say, more emphasis ona@uic growth relative to social justice). In
the interpretation of our model, the party is initially stugith its previously successful leaders who are

5By “sincerely”, we mean that these voters would prefer touted by the weaker candidate with a more moderate position
to being ruled by him with his equilibrium position. What wertt mean is a voter’s “strategic” preference for the distik
candidate to take a less electable position.



specialists in social justice. During this time, we woulghest party platforms to change very little, and
the party just to hope that the voters will return to theirivas preferences. If this does not happen,
popular support for the party is correspondingly reduceder@he longer term, however, the Labour
Party in our example fostered the development of new leadbs specialized more in being able to
deliver on economic growth (while being weaker on socialiggd. Only when these new leaders were
in place, could a corresponding adjustment of the partygrtatbe implemented that eventually brought
the party on track for a return to power.

Our result on electoral rigidity corresponds very well te trgument of Petrocik (1996) that “A
Democrat’'s promise to attack crime by hiring more police)dig more prisons and punishing with
longer sentences would too easily be trumped by greater GEirugasm for such solutions. [...]
Candidates respond thus because [...] to do otherwise vaolwlhtage their opponent.” In other words,
the candidate weak in a particular policy area cannot beme&itmply copying the platform of the strong
candidate in this area.

Valence vs. position issues. While we have emphasized theffdirences between our model and the
Downsian model when comparing their results, we do not wafreime our model as an exclusive alter-
native, but rather as a complement to the standard modelisedthey apply to dierent types of policy
issues. Our model applies for valence issues — settingsewloters agree that more output is desir-
able, even though they disagree about trafie;and where candidates may havéatentiated abilities

in supplying these goods. In contrast, the Downsian mod#i identical candidates is a more useful
framework for thinking about position issues such as gurtrobor gay marriage in which fierences

in implementation ability are more-or-less immaterial.isTtreates a useful testable implication. Shifts
of the voter preference distribution in valence issues shaftiect candidates’ positions much less than
shifts of the voter distribution in position issues.

Welfareimplications. Our model is important for our understanding and interpi@neof the results of
electoral competition. In the standard model, policy cogeace to the policy preferred by the median
appears fiicient in the sense that there is no other policy that a cateidauld propose that would
increase the utility of a majority of voters. Moreover, t@ tbxtent that policy divergence arises in the
standard framework (for example, in the citizen-candidatelel), moderation would be beneficial in
the sense that, if the winning candidate implements a patiay departs from his election platform in
the direction of his opponent’s platform, a majority of tHeatorate would benefit. This result has been
influential in shaping the point of view of a large segmentrabtierate” political pundits that moderation
and bipartisanship is inherently beneficial for societyisithool of thought is (sometimes satirically)
called Broderism(after David Broder of the Washington Post), and defined leylttban Dictionary as
“the worship of bipartisanship for its own sak&.”

6See httgywww.urbandictionary.coydefine.php?tersbroderism
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In contrast, in our model, a majority of voters would apprdvihe winning candidatdurther ac-
centuatedhe policy diferences to his beaten competitor that were the reason fetddtoral victory in
the first place. For example, suppose that the Democrat Winslection. This happens if and only if a
majority of voters have “more liberal” preferences tharsthof the cutff voter (i.e., care more for those
goods that the Democrat has an advantage supplying). Inwtirds, in his attempt to maximize the set
of voter distributions for which he wins the election, thenbarrat caters during the election campaign
to a cutdt type with more conservative preferences than those ofa stajority of the electorate. Thus,
a majority of the electorate would be bettdéf ex-post if the Democrat providednaore partisan policy
than promised in his election platform. Of course, by theesangument, when the Republican wins the
election, a majority of the electorate prefers a more pantRepublican policy than the ciifaoter.

Clearly, our model also has important implications for thieipretation of supermajoritarian insti-
tutions that encourage bipartisanship and “moderationippdse, for example, that the filibuster rule
in the U.S. Senate prevents Democrats from implementingttioag health insurance reform that they
promised during the election campaign of 2008 and forcem tiseaccept a more watered-down version
that is palatable to the most conservative Democratgoariose most liberal Republicans. Interpreted in
a standard framework, such enforced moderation is plaubtaheficial because the preferences of the
median voter are likely to be somewhere between the Denioerad the Republican election platforms.
In contrast, in our framework, the reason why Democrats weretections is that a majority of the elec-
torate favored their platform and would be happy with an eveme radical reform. Any institutional
constraint that prevents Democrats from implementingr thieiction platform would be detrimental in
our framework’

3 Redated literature

Our model starts from the premise that candidates are eragBndiferentiated with respect to some
characteristic (specifically, their public good produntjmroductivity), but can also choose a policy plat-
form (specifically, the budget allocation) in order to conepéor voter support. Krasa and Polborn
(2009a) analyze general models of political competitiothwifis feature and characterize a class of
uniform candidate rankingUCR) voter preferences that generically lead to policyveogence, even

if candidates have fferentiated characteristics. While almost all models ingkisting literature have
UCR preferences, the present model witffatientiated production possibilities violates UCR. This is
the fundamental reason for equilibrium divergence in thesent papét.

"For a formal model that explains why supermajoritarianiiagbns may arise in spite of potentially detrimental veef

effects, see Messner and Polborn (2004).
80ne of the few existing papers with non-UCR preferences diickemotivated candidates is Adams and Merrill (2003),

where voters have, in addition to policy preferences, agaartpreference for one candidate, but may abstain duectoedion
if their preferred candidate does not provide them witfiisient utility. Another paper with non-UCR preferences isa&a



There are two classes of models in the existing literatuaé dhalyze settings in which candidates
are exogenously fierentiated, but can also choose policies: Valence modelgeobabilistic voting
models. In valence models (e.g., Ansolabehere and Sny@60)2Groseclose (2001), Aragones and
Palfrey (2002)), the candidates’ fixed characteristic isiality parameter that enters additively in all
voters’ utility functions. Therefore, valence does notrae a voter’s ideal policy, in contrast to our
model in which voter preferences over fixed characterigtio$ policies interact in a way that a voter’s
ideal budget allocation in general depends on the identitgeocandidate.

In probabilistic voting models (Lindbeck and Weibull (198Eindbeck and Weibull (1993), Cough-
lin (1992)), voter (groups) dier in their preferences over policy chosen by the candidatesindividual
voters, in addition, experience an “ideological shock”daoe of the two candidates that influences their
utility and voting behavior. The ideology shock can be ipteted as arising from voter preferences over
some candidate characteristics or positions that are exogéy fixed? In equilibrium, there is policy
convergence: Both candidates choose a platform that maedd weighted sum of the utilities of all
voters, where the weights reflect how “movable” certain vgteups are.

The probabilistic voting model closest to our paper is Daxitl Londregan (1996) (henceforth DL).
Two candidates dier in how dficient they are in transferring money tofférent interest groups and
choose which transfer promises to make. In equilibriumy ttleoose to give higher transfers to the
groups for which they have a higher transfer expertise. [Dizn focus is on the determinants of a
group’s success in competing for transfer payments, whidy assume that general interest policies,
i.e. actions that influence the utility of all voters, are gaoously fixed; in contrast, we ignore any
redistribution and focus on general interest policies, the provision of dferent public goods. Thus,
the dimension of electoral competition isffédirent. In our model, candidates choose their platforms
to compete for the support of a ctitavoter type who is moderately interested in both public goods
Our main interest is how the cufovoter is determined and how his policy preferences influghee
platforms dfered by the candidates. In contrast, in DL, there is nofEutier in the transfer dimension,
as all voters only care about transfers to their own groupo Athe determination of the policy vector in
DL is completely dfferent and depends crucially on the distribution of idealabpreferences in each
group, while in our model, equilibrium policies are indegdent of the distribution of voter preferences.

There is a large body of work on the topic of issue ownershgrting with the seminal analysis of
Petrocik (1996). However, almost the entire literature fimgmpirical focus, while there are very few
theoretical models. One of the main contributions of ourgpap to provide a new framework in which
one can analyze candidates with an advantage in particoliay@reas, and their strategic behavior.

and Polborn (2009b), in which twdfice-motivated candidates ardfdrentiated with respect to their ability to supply small
and large quantities of a single public good. Votef$ediin both income and taste for public goods. The main focos ithe
determination of equilibrium tax rates and how they vanjhvtite candidates’ productivities; however, an analysipehsling
allocations to dferent policy fields is intractable in this framework. In a@st, the present paper focuses on the allocation of

money to diferent policy fields while taking the level of taxation as eswogus.
9See Section 5 of Krasa and Polborn (2009a) for a probabilisting model that is microfounded in such a way.
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After completing this paper, we learned of the independeasrkwf Soubeyran (2009) who analyzes
a special case of our basic model. Like in our model, canegdaave dferentiated production functions
and allocate money to the production of twdtdient goods. Voters are assumed to have logarithmic
utility functions (which is the special case in our modelttleads to both candidates choosing the same
observable budget allocatiot).

Egan (2008) focuses on the empirical side of issue ownerbhipalso develops a short alternative
theory of issue ownership with policy-motivated candidatén his model, the “issue owner” can im-
plement the policy he promises more precisely than his opponThe issue owner can therefore set
his promised policy closer to his preferred position anill\wth (the competitor chooses to propose the
median voter’s ideal policy, but loses, since his impleraganh is subject to an additional error term).

4 Modd

A polity provides for its citizens two public goodg andx; (e.g., schooling or law enforcement), which
are produced by the administration of the candidate who thielection. The two candidatg¢s= 0,1
are diferentially productive in providing the two goods and havehoose how much of the govern-
ment’s fixed budget (normalized to 1) to allocate to the potidn of each public good. Specifically, if
Candidatej uses a fractiom! of the budget for the production of good 0, then he providesaHowing
level of the two public good&*

X0 = G)\(y),al) = y)al 1)
x1 = Gl(y.a) = yl(1-a)), 2)

Candidates have filerent areas of expertise. We assumeffjat y5 andy} > »9, so that Candidate 0
has an advantage in the providing good 0, and Candidate 1rhadvantage in the providing good 1.
As shown in the left panel of Figure 1, the two candidates'dpation possibility sets overlap, with
Candidate 0’s production possibility frontier being flattean that of Candidate 1.

Voters difer in their utility functions, which depend on the amountguoblic goods provided. The
utility function of a typet € [0, 1] voter is given byw(xg, X1, 1), wheret parameterizes voters’ preferences
for good 0 versus good 1, with low types putting more emphasigood 0 and high types on good 1.
For example, utility functions of the form(xg, X1,t) = (1 — t)vg(Xo) + tv1(X1), wherewvg(-) andos(-) are
the same concave functions for all voters, satisfy this @ryp?

1%More peripherally related is Gautier and Soubeyran (2008)ey analyze a dynamic model in which candidates have
differential abilities and in which public goods are somewhaablie, but in which candidates do not compete for the support

of a cutdt voter (they are instead assumed to maximize the utility eftbterministic median voter in each period).
LGenerally, we use superscripts to denote the candidateudnsdripts to denote the good.
2In the appendix, we show that our qualitative results holdafdarge class of preferences that satisfy a single-crgssin

condition such that the marginal rate of substitution betwgoods 0 and 1 is decreasing.in
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The role oft is to parameterize the relative importance of the two govdgers with a low value of
care primarily about the provision of good 0, and not so mumyuathe provision of good 1. Conversely,
voters with a high value of dfcare primarily about good 1. Graphically, the ifidrence curve of a high
t voter is flatter than the infference curve of a lowvoter through the same poirnty x;).

There is a continuum of votet$,and the distribution of voter types in the population is utaie.
Formally, nature draws a statethat defines a distribution of voter types in stateThe median of the
voter types in states — which we denote byn(w) — will be shown to be decisive for the election
outcome in that state. Recall thattf{w) is the median voter type, then 50% of the electorate in siate
is to the left and 50% to the right ¢f(w). It is useful to denote the cumulative distribution fuoctiof
the median voter typgn(w) by F().

Including uncertainty about the voter distribution has thjectives. First, it appears quite realistic to
assume that the location of the median voter is not precis@wn and that candidates have to make their
choices under some uncertainty. Second, if there is uniogriavert(w), then in our setup, maximizing
winning probability and maximizing vote share are typigatlentical objectives for candidates. Thus,
the assumption helps us to refine the set of equilibria. Nuajever, that we don’t need uncertainty
about the distribution of voters in order to make the modealkwitn a model without uncertainty, we can
instead assume that candidates maximize vote share, andidhid generate exactly the same unique
equilibrium4

The timing of the game is as follows: First, Candidates 0 asiiriLiitaneously announce policie®
andal from [0, 1], respectively®> Then, each citizen votes for his preferred candidate, daatsswhen
indifferent!® The candidate who receives more votes than his opponentthdnslection. In case of a
tie between the candidates, each wins with probabili®. IThe winning candidate receives a pfyaf
1, while the loser gets 0 (i.e., candidates dfice-motivated).

A final word of interpretation is in order concerning the getliike in the standard model, there is
a one-dimensional ordering of voters, from low types who tlgasare about good 0 to high types who
mostly care about good 1. While there are two public goodsetis a fixed budget constraint, and thus
the policy variableal is one-dimensional. Thus, if both candidates were idehtmar model is very

BNothing of importance would change if, instead, there aiigsfinmany voters.

141f, in a model where the distribution of voters is known witktrinty, candidate payis depend only on whether they win
(rather than vote share), then, generically, there are regnifibria. The reason is that one candidate usually winstoe,
and thus, the policy choice of his opponent is indeterminAiso, the better candidate can win with a whole set of pefici
Therefore, many strategies could be part of an equilibriumerwcandidates care only about the probability of winning in
model with a given voter distribution. This is the reason vasguming either vote-share maximization (under certpimty

uncertainty about the voter preference distribution isulse
BThe assumption that candidates’ policy choices occur samabusly is without loss of generality, as we can show that

any sequential move version (say, Candidate 0 choosesdtfenoh before Candidate 1) would lead to the same policiegbe

chosen as in the simultaneous version.
18f a voter is inditerent, he could in principle vote for any candidate or abstiiowever, abstention is quite natural (e.g.,

in the presence of even very small voting costs).
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close to the standard one-dimensional spatial model thairdies most of the literature; in particu-
lar, both candidates would propose the ideal policy of theiaremedian of the voter type distribution.
The assumption that candidates produce the two goods attiedlyedifferent prices makes the relevant
policy-space multidimensional: One dimension is binahe (identity of the candidate), and the second
dimension is continuous (the candidate’s proposed budigeation). Yet, while multidimensional pol-
icy spaces often create problems for equilibrium existesitee the voter type space is one-dimensional,
we can show that an equilibrium still exists.

5 Results

Throughout this section, we concentrate on intuitive foftgraphical) arguments. Detailed formal proofs
are in the appendix.

5.1 Equilibrium

We argue first that, in any equilibrium, Candidate 0O locatespint that is to the right of the intersection
X of the two production possibility lines in the left panel afire 1, and Candidate 1 locates to the left
of that intersection point. It is easy to see that candidesmot locate in equilibrium at points where
their opponent is strictly superior. For example, if CaatidO were instead to locatexdtstrictly to the
left of the intersection point, then Candidate 1 could jisiase a point such ad in which Candidate 1
provides more oboth public goods than Candidate 0, and consequently, all vetigesfor Candidate 1
(remember that both candidates spend the same amount olynsoneoter preferences are based only
on the two candidates’ public good provisions). Thus, Cdatdi 0’s choice was not optimal.

good 1 good 1
A y

Indifference curve
of median type t,,

3

> L
good 0 good 0

3

Figure 1: Production possibility sets and non-equilibrichoices

Next, we show that the equilibrium level of public goods pdad cannot be at the intersection point
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X. To do this, we need to introduce the concept of the “mediadian®. Remember that,(w) is the
median type in state.. This generates a distribution of median voters fdfedent states), and denote
the median of this distribution by, In analogy to the standard model, but somewhat sloppily, we
sometimes calty, just the “median” (rather than “median median”). Note tlilah candidate is strictly
preferred byty,, then he wins with probability greater than 53%.

Voter ty,'s indifference curve is drawn in the right panel of Figure 1. As thelgiadicates, Candi-
date 0 could instead move 18, which is strictly preferred by typg,, thereby increasing Candidate 0’s

winning probability to more than 50%. Similarly, Candidateould move tox* and increase his winning
probability18

We now know that, in a pure strategy equilibrium, the cangistapublic goods bundles arefidir-
entiated such that Candidate O provides more of good O thawli@ate 1, and vice versa for good 1.
Consequently, voters whose typées low (i.e., who care primarily about good 0) strictly preféandi-
date 0, and voters whose typis high (i.e., who care primarily about good 1) strictly pne€andidate 1.
There is some intermediate typwho is indiferent between the candidates, and whom we calttite
off voter. The exact location of of course depends on the platforms of both candidates, saviha
sometimes write this dependencet@s, at).

good 1 good 1

\
\ Indifference curve
v of voter t < t(a0,al)
3

\ Indifference curve
.. of voter t >t(a0,al)

o>

Indifference curve
of cutoff voter t(a%,al)

Indifference curve
of cutoff voter t(a0,al)

3
>

good 0 good 0

Y

Figure 2: Equilibrium choices

Consider first the left panel in Figure 2 in which candidatfisro® andx!, respectively. The solid
indifference curve that runs through both of these bundles is tiia¢ cutdT voter typet(a®, at). Voters

].e., he either wins whenevég(w) < tn, plus in some states whetg(w) is in the neighborhood df;,, or whenever
tm(w) > tm, plus in some states whetg(w) is in the neighborhood df,. Note that, in contrast to a deterministic model, being
strictly preferred byt,, does noguaranteean election victory in our model, because tkalizedmedian votet,(w) usually
differs fromt,,.

8There are two nongeneric cases in whigls indifference curve is tangent to one of the production possiltitigs. Even
in these cases, the other candidate can deviate and impsowénining probability, showing again that both candiddeesiting
at Xis not an equilibrium.
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with typest < t have indiference curves that are steeper, and they strictly préfierx! — in the graph,
such an indference curve is indicated by the dashed curve throdghvhere the arrow points is the
“petter” direction. Consequently, voters with: t(a°, al) strictly prefer Candidate 0. Conversely, voters
with typest > t have indfference curves that are flatter thizs) and they strictly prefex® to x> — the
dashed indference curve througk! Tepresents one such voter. Consequently, all vdters(a’, at)
strictly prefer Candidate 1.

Note that Candidate 1's choice in the left panel in Figure 2sdoot maximize the utility of the
cutaf voter. If Candidate 1 instead shifts his proposed bundbe* tohen the previous cufbvoter and
even some voters who have slightly steeperfiiedénce curves now prefer Candidate 1. Thus, the set of
voters who vote for Candidate 1 increases, and Candidateidrgsng probability increases. It therefore
follows that °, x1) is not an equilibrium. In an equilibrium, neither candielaan further increase the
set of voters who support him. For this, it is necessary thetutdt voter’s indiference curve is tangent
to both production possibility frontiers, and that candédalocate at the respective points of tangency
(X2, X1 as in the right panel of Figure 2.

We summarize our results in the following proposition.

Proposition 1 Let (a0, al, t) denote the solution of the following equation system.

0(y5a% 731 - a%), 1) - u(ygat, (1 - &) ) = 0 3

080(78a0a 78(1 - aO)’ t) _ 060(78a0’ 7’8(1 - aO)’ t) -0 (4)
o %o I X1 -

180(Yéala 7’%(1 - a1)5 t) _ 161)(’)/%&1, 7%(1 - a1)5 t) -0 (5)
0 %o " X1 -

If a pure strategy Nash equilibrium exists, it is given bydidates choosingg®, al), and all voters with
types t< t voting for Candidate 0, and all voters with types t voting for Candidate 1.

The equation system in Proposition 1 has a straightforwaedpretation. Equation (3) specifies that the
cutof typet is determined as the voter who is ifférent between the candidates. Equations (4) and (5)
specify that the candidates choose their platforms to miagitie utility of voter type. Of course, this
equation system corresponds to the fact tfaand x! are on the same infierence curve of the cufio
voter, and that they are both at points of tangency.

There is always a unique solution to the equation systen(§B)as we prove in Theorem 2 in the
Appendix. Intuitively, suppose thaa{ al, t) is a solution of (3)—(5), and suppose that there was a second
solution @°, &, f) to the equation system (3)—(5), with- t. We know that typd has indiference curves
that are everywhere flatter than tygeindifference curves. In the first solutioa’(al, t), typef prefers
x! to every bundle of public goods that Candidate 0 céieroA fortiori, this is true if Candidate 1ffers
the optimal bundle for typef. Thus, ifa! satisfies (5), then (3) cannot hold. A similar argument shows
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thatf < t cannot hold either. Finally, for a given value ipfthere are unique values af anda’ that
satisfy (4) and (5).

It should be clear that the strategy profile characterizeBroposition 1 is at least a local (strict)
equilibrium, in the sense that small deviations by a candid@uld always decrease the set of voters
who vote for him, and therefore his winning probability. $lig true because small deviations always
decrease the utility of the cufovotert, and therefore the deviating candidate loses the suppadhteof
cutof voter and the set of voter types who support the deviatinglidake is smaller than before. No
matter how the type distribution is, this decreases bothvtiie share and the winning probability of
the deviating candidat€. This argument also shows that our modeling assumption Hratidates are
uncertain about the distribution of voters’ preferencessdoot drive the result in Proposition 1 in any
significant way — the same result would hold in a setting wleanedidates know the distribution of
voters and aim to maximize their vote share.

Now consider large deviations. We say that CandidataufilanksCandidate 1 if he deviates to
offer a bundle thatféers more of good 1 than the bundle proposed by Candidate Jaraaidgously for
outflanking by Candidate 1. In other words, an outflankingdagatte tries to appeal to those voters who
care most about goods for which his opponent has a produatieantage.

We will present two complementary types of conditions thatrgntee existence of equilibrium. The
first one imposes only conditions on properties of the wtilihctions and the two candidates’ production
possibility sets, but none on the distribution of voter typ® make sure that candidates do not have a
deviation available that allows them to outflank their resipe opponent. This approach is detailed in
Theorem 1 in the Appendix.

The second type of existence conditioffieetively combines assumptions on a combination of all
three parameters (production possibility sets, voteityfilinctions and the distribution of preferences),
and applies in situations in which candidates can outflaek tipponent. We now turn to this approach,
which gives rise to Proposition 2 below.

An outflanking move means that a candidate specializesragtye(i.e., more strongly than his op-
ponent does in equilibrium) on the public good in whose patidon he has a disadvantage. For this
reason, the outflanking candidate is in a very precariougiposhat makes this an unattractive strategy
in many circumstances. Our second approach to existenahtioms identifies some of these cases, in
which then the original profile is, in fact, an equilibrium.

Note first that any deviation fronaf; a%) that is not outflanking cannot increase a candidate’s winni

19A decrease of the set of a candidate’s supporter voter typeslates into a decrease of the candidate’s winning piiitiyab
if and only if the density of possible median voter types isifiee att. If F'(t) = 0, i.e. the density of possible median voter
types is zero at, then there are, in addition to the equilibrium we charaoterother equilibria (all of which have the same
winning probabilities for the candidates). AfBaient condition to exclude all other equilibria is to assutira F’(t) > 0 for all
te (0,1).
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probability. This follows from essentially the same argmiseas above: Suppose, for example, that
Candidate 0 deviates &9, but that this is not outflanking. Thus, both before and dfterdeviation, low
t types vote for Candidate 0, and the decisive issue is onlythewleviation changes the citeoter type

who is indiferent between candidates. But the deviation away f8means that voter typewould
be worse € with Candidate 0 than before, and now strictly prefers Cdatéi 1. Consequently, the new

cutaf voter must be to the left df and Candidate 0’s probability of winning decreases. Inrsany, any
deviation that is not outflanking decreases a candidatesf seters.
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Figure 3: Large policy deviations

If candidates have $liciently different expertise, then no candidate has any outflanking ta@via
Such a scenario is depicted in the left panel of Figure 3. H&rs such that Candidate 1 cannot provide

more of good 0 than Candidate O does in equilibrium, even iptis all resources in the production
of good 0 (i.e.,a’ =

1). Similarly, x is such that Candidate 0 cannot provide more of good 1 than

Candidate 1 does in equilibrium, even if he puts all res®iieghe production of good 1 (i.ea® = 0).

In this case, candidates cannot appeal successfully todpponent’s core supporters. Graphically, it is
clear that this case is more likely to arise if the equilibriplatforms are far apart from each other, and
this in turn is more likely if the curvature of the ciitwoter’s indiference curve is small. In Theorem 1

in the Appendix, we provide a formal condition that guarastehat equilibrium platforms are such that
no outflanking deviations are possible. Consequentlypitugides a sfficient condition for the strategy

pair identified in Proposition 1 to be the equilibrium.

The right panel of Figure 3 depicts an outflanking deviationGandidate 1. In thex?, x') config-

uration, Candidate 1 attracts the votes of all types withfiacence curves flatter than those of tytpe
(i.e., typest > t). If Candidate 1 instead deviatesxd, he will attract all types with indference curves

steeper than those of type(i.e., typest < t').20

2ONote thatx? is Candidate 1'sptimal outflanking deviation, as the infierence curve of typt is tangent to his production



Let F(-) denote the cumulative distribution function of the mediater typetm(w). In the (2, x1)
configuration, Candidate 1 attracts the votes of all types, so that his winning probability is 4 F(t),
while Candidate 0 wins with probabiliti(t). If Candidate 1 plays his optimal outflanking deviation,
Candidate 1 attracts the votes of all tyges t’, so that his winning probability i&(t’). Sincet’ < t,
F(t') < F(t). Thus, Candidate 1's winning probability with his optinmaltflanking deviation is strictly
less than his opponent’s winning probability in th&,(xt) configuration. An analogous argument holds
for Candidate 0. Thus, a fiicient condition for &%, al, t) to be an equilibrium is that both candidate’s
winning probabilities are close tg/2. This is stated formally in the following proposition.

Proposition 2 Let (a0, al, t) denote the strategy configuration characterized in Projasil.

1. Adeviation is always strictly detrimental for a candidathose winning probability is at least2.

2. There exists > 0 such that, if t) € (0.5 — &, 0.5 + &), a deviation is always strictly detrimental
for both candidates.

Having shown conditions under which the strategy configomatharacterized in Proposition 1 is an
equilibrium, it is instructive to note two of its propertidsirst, the solution to the equation system (3)—(5)
is independent oF(-). Since Candidate 0 wins if and only if the realized mediatevtype,tm(w), is
belowt, which has probabilityF (t), it follows that the ex-ante winning probabilities of thandlidates
are usually unequal (the only exception isift) = 1/2, so thatt = ty, i.e. the cutff voter happens to
be the ex-ante median). Moreover, if the probability disttion over voter preferences changes in a way
that all voters care more about (say) good 0 than before, @aidate 0’s winning probabilit{ (t)
increases, and vice versa for Candidate 1.

Second, we stated in the model section that our assumptadrcéimdidates choose their platforms
simultaneously is without loss of generality. To see thigysider a dynamic game in which Candidate 0
instead chooses his action before Candidate 1. If Candat®oses his equilibrium action from our
static gamea’, then we know tha&®is the unique optimal response by Candidate 1. Supposeaihst
that Candidate O chooses some other paiffy There are two possibilities: First,af’ leads to a bundle
x? that is to the left o&® in Figure 2, then Candidate 1 could simply choose a platfbianis unanimously
preferred by voters. Second,af’ leads to a bundie® that is to the left ofC in Figure 2, then playing
al guarantees that voter typestrictly prefers Candidate 1 (in addition to all higher tgpeHence, for
anya? # a°, Candidate 1 can achieve a higher winning probability, amisequently, Candidate 0’s
winning probability is lower than if he playa®.?! This robustness of the model with respect tetent
temporal setups is a desirable property because, in ppactindidates do not choose their platforms at
exactly the same time.

possibility frontier. Candidate 1 cannot appeal to typethiatter inditerence curves (as their irfiirence curve througkP —

never touches his production possibility frontier.
21This argument can be generalized to show the following: @ensny two-player simultaneous-move constant-sum game

(e.g., any model of electoral competition betweéice-motivated candidates) that, in addition, has a unique-ptrategy Nash
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5.2 Wedfare

We now turn to the welfare properties of the equilibrium. fEhé a general intuitive notion that
policy convergence such as the one arising in the one-diomadsstandard model is excessive over-
convergence, féectively depriving voters of a real choice. This notion ofe#tially equivalent candi-
dates is not true in the equilibrium of our model, where alnadis/oters have a strict preference for one
of the two candidates. Nevertheless, from a social poini@f,vthe candidates converge too much in
equilibrium. If a social planner could force both candidatie put more emphasis on the policy area in
which they are strong, then (with probability 1), a majodfythe population would be betteffo

Intuitively, the reason why a majority of the population Mabe better € if the candidates focused
marginally more on their strong issue is the following. Iuigrium, both candidates choose, from their
respective sets of available policies, the one that maxisiize utility of the cutfi votert. If Candidate 0
wins, this means that a majority of voters cares relativebrerabout good 0 provision than the cfiito
voter. The preferred budget share allocated to good O ptiodufor each member of this majority is
larger than what is optimal for the cufosoter. An analogous argument shows that, if Candidate 1 wins
the election, a majority of voters would be bettef with a lowerat (i.e., with a stronger focus on
Candidate 1's strength in good 1 production).

Proposition 3 Suppose thata?, at) is an equilibrium in which both candidates have a strictlysiioe
probability of winning, and thatq{(w) has a strictly positive density. Then the following is truighw
probability 122

1. If Candidate 0 wins, then there exisf a a° such that, ex-post, a majority of voters would strictly
prefer & to &°.

2. If Candidate 1 wins, then there exis#S a al such that, ex-post, a majority of voters would strictly
prefer &' to at.

To better understand the reasons for thdfiaency, it is useful to refer to the definitions of ex-
ante majority-@iciency and competitionficiency in Krasa and Polborn (200%). Ex-ante majority-
efficiency compares the voters’ utilities when the candidatlasted and implements his equilibrium
platform a with the voters’ utilities if he instead implements somesaittive platforma’. Whether a

equilibrium. Any modified game with the same p#ystructure, but in which players move sequentially, has gusxsubgame-
perfect equilibrium in which both players, along the edprilim path, play the same actions as in the original, simebas-

move game.
22The reason why the statements in the proposition are onéy “wuith probability 17 (rather than “always”) is that, in

principle, it is possible that the cuforotert is also the realized median voter. In this case, a margiraigés of policy would

make a (bare) majority worseéfoHowever, note thatt,(w) = t occurs only with probability 0.
ZThis working paper version of Krasa and Polborn (2010) dostanore general results than the published version, in

particular an analysis of the case with uncertainty abotgrjareferences which is relevant here.
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majority of the electorate is better or worsg with a or a8 depends on the state that determines the
voter preference distribution. A candidate’s platfoaris ex-ante majority-@icient if there is no other
platforma’ that is more likely to make a majority of the electorate lrettethan worse .

In contrast, competitionfciency refers to the equilibrium pair of platformsa?(al) in comparison
to some other pair of platforms{/a'). Given the platforms, the state of the worddetermines which
candidate wins and which policy is implemented, and thusaliely whether a majority of voters would
prefer what they receive undea®(al) or under &, &%). The equilibrium €2, al) is called competition-
efficient if a majority of the electorate is more likely to be ket under &°, al) than under4®, &%), for
any other pair of platformsaf; al).

In our model, the candidates’ equilibrium strategies armegaly not ex-ante majorityfgcient, be-
cause the cufbvoter is usually dierent from the “median median voter” (i.e., the median eadidn
over w of the median voter). In the equilibrium of our model, theraynbbe a very high probability that
the median voter, and thus a majority of the electorate, dvpréfer (say) a higher emphasis on spending
on good 0 than both candidates choose to provide in equilibrivet, candidates would fer a reduc-
tion in their winning probability if they catered more to tfiely) majority interests. We demonstrate
this possibility by example in Section 5.4 below.

The fact that equilibrium strategies are not ex-ante migj@icient also implies that the equilibrium
is not competition-fficient. However, competition-ifigciency can also arise due to a second channel. To
understand thisféect in our model, consider the special case in which theftwbber happens to be equal
to the median median voter. In this case, each candidagt®ph is ex-ante majorityfcient, because
it is more likely that a majority of the electorate prefers #guilibrium platform to any other platform
with higher or lower spending on good 0. However, the edpiilin pair of platforms &°, al) is still not
competition-dficient, because both candidates maximize the utility of &meestype. Uncertainty about
the distribution of voter preferences implies that theireal median voter is almost never identicat.to

Specifically, let &2, a1) = (&° + &,al — &) (with & > 0 but suficiently small, i.e., both candidates
choose a platform that is a bit more “extreme” than their gpiiim platform in the sense that it is
preferred by most of their supporters to their respectivélibgium platform, while all voters who prefer
their respective opponent are worgwith the new platform in comparison to the equilibrium pdaith.
Under the pair of platformsaf; &!), Candidate 0 wins if and only if low types are in the majqritg.
if tm(w) < t, and in these cases, the majority prefers the stronger esispba good 0 production ia®~
relative toa®. Conversely, Candidate 1 wins if and only if high types arthexmajority, i.e. iftm(w) > t,
and in these cases, the majority prefers the stronger efispiragood 1 production ialrelative toal.

The importance of this secondfect depends on the degree of uncertainty about the mediarisvot
position. For example, if candidates have access to prepis@n polls, this &ect should be negligible.
In contrast, the size of the firsffect (due to the dierence between median and diitater) is completely
independent of the specific uncertainty in the voter distitn.
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The result that candidates’ platforms are “too moderatéh wrobability 1 diferentiates our model
from most standard one-dimensional models with policy mjeace. Consider, for example, the citizen-
candidate model of Osborne and Slivinski (1996). In theideipthere exists (for large parameter sets)
an equilibrium in which two candidates located symmethycat opposite sides of the median voter run
against each other, and each wins with probabilit2. iIndependent of whether the right-wing or left-
wing candidate wins the election, a majority of voters wolitd the winning candidate to implement
a more moderate policy (i.e., a policy that is closer to thelia®. The same result applies in models
where policy divergence is due to entry deterrence (Palft®&g4), Callander (2005)). Likewise, in
Calvert’s (1985) model in which two policy-motivated caaiaies are uncertain about the median voter’s
preferred position and choose platforms to maximize thein expected utility from the implemented
policy, divergence arises because each candidate chdegasstiion trading-ff an increased probability
of winning from moderating his platform, and a lower utilisom the more moderate policy. If the
election outcome is shiciently close, then the realized median voter’s prefermesitipn is between the
two candidates’ positions, and consequently, a majoritthefelectorate would strictly prefer that the
election winner adopts a more moderate position than pemrdsiring the campaigit.

Bernhardt, Duggan, and Squintani (2009), who analyze alatdrmodel with uncertainty about the
position of the median also find that voters may benefit in etgtimn from platform divergence that
results when parties are policy-motivated instead fiite-motivated®> Note, though, that the extent
of the indficiency in their model is limited if uncertainty about the dtion of the median is small. In
contrast, the size of the iffeciency in our model remains generally bounded away from @ évthe
uncertainty about the position of the median goes to zero.

5.3 Comparative statics

We now consider what happens to the equilibrium policiesrwtiee of the candidates becomes more
productive. Suppose, for concreteness, that Candidatedhims more ficient in the production of
goodi. Itis clear that this change increases the electoral stppoCandidate 0, i.e. the cufovoter
moves to the rightt(increases). Candidate 1's productivity did not changewmiknow that he chooses
his equilibrium policy with the objective of appealing taethew cutd voter, who is more interested in
good 1 relative to good 0 than the previous ¢intmter. Consequently, Candidate 1 lowatsn order to
increase his production of good 1. More generally, the catdiwhose productivity did not increase is
forced to focus more strongly on the production of the goodtich he has an advantage.

24f the election result is lopsided in the Calvert (1985) mipdleen the realized median voter’s preferred position may b
more extreme than the platform proposed by the winning ciatej so that a majority would prefer the implementation of a
more extreme platform. However, this situation certairdgslnot arise with probability 1, as in our model.

2More generally, Krasa and Polborn (2006), Theorems 5 anco® shat, in a class of models containing the standard
model, the candidates’ equilibrium platforms are comjmetigfficient if and only if there is no uncertainty about the preddrr
position of the median voter.
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For Candidate O, there are twfiects that possibly go in fierent directions. First, the same indirect
“competition” dfect discussed in the previous paragraph implies that, ieracdappeal to the new cufo
voter, Candidate 0 has an incentive to increase his pramuofigood 1. The direct “substitution’ftect,
in contrast, depends on which of the two production fun&ibacame more productive. If Candidate 0’s
productivity in goodi production increased, then every voter type prefers a hilglvel of goodi pro-
duction than before. Thus, if Candidate 0’'s productivityphoducing good 1 increased, then both the
indirect and the directfiect go in the same direction, and Candidate 0 will choose arealue ofal
(i.e., more good 1 production) than before. In contrastaifdate 0’'s productivity in producing good 0
increased, then the indirect and the direeet go in opposite directions, and the sign of the tofédat
is, in general, unclear.

Proposition4 1. Any increase of Candidate O’s productivity induces Cdatsi 1 to increase his
good 1 provision (and, correspondingly, to decrease higdgdprovision): g—;‘é <0Oand 3—33 < 0.
0 1

2. Animprovement of Candidate O’s productivity in good ldoiction induces Candidate O to provide

0
more of good 1:3—;‘(1J <0

3. An improvement of Candidate 0’s productivity in good Odpiction may induce Candidate O to
provide more or less of good 0.

Groseclose (2001) provides an influential theoretical rhadih policy-motivated candidates and
differential additive valence and uncertainty about the medider's position. Without valence fdier-
ences, the two candidates locate symmetrically aroundxppected median. When the valence of one
of the candidates increases, his equilibrium positionailhjt becomes more moderate before eventually
(i.e., for suficiently high valence advantage) becoming more extremeontrast, the disadvantaged can-
didate always becomes more extreme as his opponent’s eallecreases. Thus, his model provides an
explanation for the contradictory results in empiricaldstis of the “marginality hypothesis” that posits
that weaker candidates “moderate” their policy positionrider to increase their reelection probability.

Proposition 4 shows that our model provides an alternatie®rly for somewhat similar results,
though based on fierent fundamental reasons than in Groseclose (2001), vdhergyence arises be-
cause of policy motivation. In our model the weaker candidieicomes more extreme (i.e., focuses more
strongly on his strong good), while théects for the candidate whose productivity increases are mor
subtle, as competitionfiect and substitutionfiect may go in opposite directions.

Another exogenous change that one can analyze is what ramgd®n the budget increases. In
classical microeconomic household theory, a householtd aihomogeneous utility function always
spends the same fraction of his income on each good, no rhatierich he is. The CES-ultility function
in our canonical example is homogeneous and, consequanti)ogenous increase of the budget would
leave the budget fraction allocated to each good that isngbtior the cutdf voter undfected. It is also
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easy to check that the type of the iffdrent voter does not change when candidates leave theiebudg
allocation unchanged. Thus, for homogeneous voter ufilihctions, a change in the government’s
budget does not change the equilibrium budget allocationthé two public goods (relative to the total
size of the budget). This would change for non-homogeneotsr wtility functions, as in this case,
an increase of the budget maffext the cuté voter type, with corresponding changes in equilibrium
platforms.

5.4 Application: Voter preferences with constant elasticity of substitution

In this section, we determine the equilibrium solution af thodel for the case of utility functions with
constant elasticity of substitution (CES utility funct&)ngiven by

o(x0 X, ) = ((1— % + )" (6)

wherep € (-0, 1]. Our main interest in this section is how properties ofibters’ utility functions (in
particular, the degree of substitutability between thelipugpods) influence whether candidates use the
proposed budget allocation to strengthen their strongjssuo partially compensate for their weakness.

To understand the role pf observe that the marginal rate of substitution (the sldplesdindiference
curve) is given by

b @060 oy () (7)

T wgtaomgengy bW
In the CES utility function given in (G)ﬁ is referred to as elasticity of substitution and measures th
curvature of the voter’s inflierence curve. |p = 1, then voters are only interested in a weighted sum of
Xo andxq; the weightd and 1-t differ between voters, but the slope of each voter'stiadince curve is
constant at—@ (as 1/%o)° = 1 for all xg andx;). The constant marginal rate of substitution implies,
for example, for voter typé= 2/3, an increase of; by one unit is always worth as much as an increase
of Xp by two units. In contrast, fgn < 1, the voters’ marginal rate of substitution depends@and x;
(as well as, of course, dj. For example, the case pf— 0 corresponds to Cobb-Douglas preferences,
andp — —oo corresponds to L-shaped “Leontief” ifféirence curve&®

Given policy proposala® andal, the voter who is indferent between the two candidates is given by
the value oft that solves

Yy Y
(@-008a + pfa-a) = (@-Divday +ria-abr) ®)
which is
t(a°, al) = (yéal)p _ (ygaO)p
; (vialy — (30F — (X1 - ab)y + (2(1 - a0y’

X1

1-p . . . .
26To see the latter, note that, for— —oo, (%) ’is very large ifx; > X, and is close to zero if; < Xo.

(9)
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Candidate 0's objective is to increage’, a') as far as possible, because each votert(a®, al) votes
for Candidate 0. Similarly, Candidate 1’s objective is terdaset(a’, al) as far as possible, because
each votet > t(a%, a') votes for Candidate 1. As we show in the Appendix, the cpoeding first-order
conditions can be rearranged to yield

1-8° i

2[R0 .
1-al ~ [,0/,1 (10)
) Yo/ %o

Note that the term in square brackets is smaller than 3Jasy3, andy; > ¥9). Thus, ifp € (0,1], the
left-hand side of (10) is smaller than 1, which impla®s> al. Conversely, ifo < 0, the left-hand side
of (10) is greater than 1, which implie8 < al, andp = 0 is the boundary case whea = al.2”

Proposition 5 For the class of CES-utility functions given 8), the following results hold.

1. Ifp € (0,1], then & > a';
2. Ifp=0,then & = a';

3. Ifp<0,then & < al;

Proof. See Appendix.m

Thus, in cases where the two public goods are relatively guddtitutes, candidates choose plat-
forms that further strengthen their respective strongtpthiat is, Candidate 0 chooses to put more money
into the production of good 0 than Candidate 1, and vice viarsgood 1. In contrast, in cases where the
two public goods are relatively poor substitutes, candisl@hoose platforms in which they compensate
for their weakness; that is, each candidate puts less mbagyttis opponent into the production of the
good in which he is strong; this allows the candidate to spante money on his weak good, partially
offsetting the advantage of his competitor there.

It is interesting to relate the result of Proposition 5 to lilkerature on Riker's Dominance principle
which stipulates that candidates should campaign on isha¢play to their strengths while avoiding
issues that either accent the opposition’s strengths dilighg their own weaknesses. Other studies
suggest that candidates sometimes engage in “issue ts@gpaas they campaign in their opponent’s
issue territory’® Proposition 5 suggests that the Dominance principle is rikely to apply in situations
where the two areas are close substitutes.

2'The CES utility function is not defined far= 0, but it is well known that the logarithmic utility functiofequivalent to a
Cobb-Douglas utility function here) is a utility functionitiv constant elasticity of substitution equal to11 - p).

28For example, Damore (2004) classifies 15 percent of campaigertisements of major party presidential candidates
between 1976 and 1996 as speaking to “opposition issues; {gsues on which the other party is perceived as having an
advantage).
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We should, however, point out three caveats: First, evendrcase that < 0 and therefore® < at,
it is still the case that Candidate O's platform is more attva for those voters who care predominantly
about good 0, and vice versa. Issue trespassing in our mibde (vant to interpret the < 0 case as
such) never impresses the most avid natural supportersdidates to vote for their opponents; rather,
it is always aimed at moderates (i.e., the ¢itmter), in order to convince them that the candidate’s
disadvantage in this policy area would be small. Second,pepimg across campaign situations with
different degrees of substitutability may not be quite so ditiogvard, because when goods are close
substitutes for voters, it appears plausible that canelidatay not dfer too much in their area-specific
productivity.

Third, and more fundamentally, our model speaks to cangljataditioning while most of the empir-
ical campaigning literature focuses oampaign strategie§.e., which topics are covered by candidate
advertisements). It is certainly plausible that candigldteEus more on their strong topics in order to
increase the salience of these topics for the electorateit ¥eprobably also not optimal for a candidate
to cede the field completely on his “weak” issues. What our ehadntributes to this literature is a
rationale for why there are “strong” and “weak” issues, angharticular, why a candidate cannot simply
eliminate his weakness by copying his opponent’s position.

We now turn to an analysis of equilibrium existence condgiolt is useful to assume a symmetric
ability distribution such thayJ = y1 = r andy9 = y§ = 1—r, wherer > 0.5 measures the extent of
(symmetric) specialization. Kis close to 12, a candidate’s advantage in his better field is very limited
while if r is high, each candidate is a specialist in his strong fieldaarabkie in the other field.

We know from Proposition 1 that candidates choose positisaismaximize the utility of the cufb
voter. Maximizing
[(2 - (2% + (@ - -a)y]” (11)

with respect ta® for Candidate 0, and an analogous problem for Candidatedlsuapstitutingt = 1/2
(because of the symmetry of the problem, the ffutoter must be located af'2) yields

(=
D= ;, al=—1 (12)
1+ (54)7 1+ (5
The corresponding production levels are
L
1-n (&)~
R=Fh=—— K== @-n(®)” (13)

L XO - 7
1 (5)7 T 1e()h

Suppose (without loss of generality) tHaf0.5) > 0.5. Since Candidate 0 wins with probabiliB(0.5)
if both candidates play according to (12), we know from Psifpan 2 that Candidate O has no incentive
to deviate. Thus, we can focus on Candidate 1.
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Figure 4: Cutdf as function of Candidate 1's choice @f (r = 0.55,p = 0.5)

Figure 4 provides the cufiindividual as a function of Candidate 1's budget allocatdyfor p = 0.5
andr = 0.55 (i.e., very moderate specialization of candidatesj! ¥ 0.6318, then Candidate 1 attracts
all voters locatecabovethe cutdt in the left panel. Consequently, Candidate 1's set of suppoiis
maximized (in this range) foa’ = 0.45, for which the cutfi is 0.5. This, of course, is jusi! given in
(12). Allocating slightly more money to good O productiorstjiloses moderate voters (i.e., the ¢hito
goes up). For! € [0.63180.6722]2° all voters prefer Candidate 0. The outflanking deviations start
from al > 0.6722. Candidate 1 now appeals to voter typetow the cutdf, i.e., those voters who
care primarily about good 0. Thus, it is optimal for him to nmaize the cutd in this range. This is
achieved by setting* ~ 0.8195, which generates a citof slightly less than (298, so that Candidate 1's
winning probability with the optimal deviation is abokif0.298). Thus, if - F(0.5) > F(0.298) (i.e., if
the probability that the median voter is a type larger th&nlarger than the probability that the median
voter type is below 0.298), then even the optimal deviatiecrdases Candidate 1's winning probability.

For example, suppose that the location of the median votorimally distributed around 0.4 with
standard deviation;. For anyo, the actions characterized by (12) are the unique equilibrbecause
1- F(0.5) > F(0.298). From a welfare perspective, the equilibrium in whielndidates maximize the
utility of voter type 0.5 appears very ifiicient: Aso; — 0, the median voter is almost certainly close
to 0.4 and Candidate O wins the election with probabilityselto 1 (as he has a comparative advantage
in the production of the good that the majority cares aboutndiowever, he does so with a platform
that, from a social point of view, caters too much to the iesés of the (likely) minority that cares more
about good 1.

29The exact boundaries of this interval are 1320 and 121180.
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6 Extensions

In this section, we analyze the robustness of the model wipeact to three important assumptions of the
basic model. First, candidates are exogenously assumied rasic model to haveftiérential productiv-
ities. Here, we want to analyze a setup in which, insteadigsacthoose their respective candidates from
a set that contains both balanced and specialized poteatalidates. Second, we assume in the basic
model that the candidate’s tax rate is exogenously fixedeaséme level for both candidates; here, we
analyze what would happen when candidates can choose tretdaas part of their platform (in addition
to the budget allocation). Third, we present an importasibterpretation of the model.

6.1 Party choice of candidates

A key ingredient of our model is that candidates hau@edéntiated abilities. Since the equilibrium is
much diferent when both candidates instead have the same abitiisrucial to analyze the incentives
of the parties whom to nominate when there is a choice betweeeral diferent potential candidates.
In particular, we are interested in a setup in which the egrtthoice sets overlap, so that they could, in
principle, nominate two candidates who have exactly theesaapabilities. It is then meaningful to ask
whether parties select candidates that coincide féerdirom the opponent chosen by the other party.

The choice behavior of parties depends on their objectifgmarty can be eitherfiice-motivated or
policy-motivated. While we believe that there are good argnts that parties representing their members
are more policy-motivated than candidates, we initiallgu® on dfice-motivated parties, because (i) this
is the harder case for diverged€and (ii), it allows us to show clearly thefférence between the standard
model and our model.

As a benchmark case, consider the following nomination tiadestandard one-dimensional Down-
sian framework with iice motivated parties: Suppose that voters ideal pointsiatebdted in [Q1]
and that the median median is located at 0.5 — recall thatviagethe support of the median-median
implies that the winning probability is at least 50%. Supmphgthermore that the liberal party can select
a candidated, € [0, 0.5], while the conservative party can select a candidate [0.5, 1].%1 Candidates
are citizen-candidates in the sense that they cannot ¢yedilnmit during the election campaign to
another policy than their most preferred one.

If the parties only care about winning, then it is optimal fleem to choose identical candidates, i.e.,
0. = 6r = 0.5. Differentiated candidates will only be chosen if parties caaiapolicy. Suppose the
typical liberal party member prefers a policy strictly te tleft of 05 and the conservative party a policy
to the right of 0.5, thef, < 6. However, parties are now tradinf getting their party into fiice against
getting their most preferred policy implemented. In otherds, in the standard framework, satisfying

301t is well known that policy-motivation leads to divergericethe standard model, and the same would be true here as well
31The argument below remains valid even if there is some guénlthe parties’ feasible intervals.
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Figure 5: Endogenous Berentiation

the policy objectives of a party’s rank and file members andimizing the winning probability of the
party’s candidate are conflicting objectives.

Indeed, it would be problematic if a similar intuition aggadiin our model, because it would suggest
that parties select candidates that are very similar, aritesy have a very substantial policy motivation.
However, we now show that, in contrast to the standard fraoriewparties have a strong incentive to
chose diterentially skilled candidates in our model.

We choose a setup that is completely symmetric to the one stedjacussed for the Downsian
model. We assume that party 0 is composed of individuals kea on good 0 than the median median
(i.e.,t < ty, for party O supporters), while party 1 consists of individuaho care more about good 1
(t > tm). Each party must choose between a “balanced candidatedraottier candidate, who is better
in providing the good party members like, but worse in pradgi¢he other good. After candidates are
nominated, they choose which combination of goods to pmfrmsn their budget set.

Suppose first that parties choose balanced candidates.qUilibeum in the following subgame is
depicted in the top left panel of Figure 5. Both candidatestpction possibility frontiers coincide, and
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they choose the same poliaff that results in provision of™ of public goods that maximize the median
voter’s utility. Each candidate wins with 50% probability.

Now suppose that party O nominates instead a candidate wbettisr in producing good 0 and
worse in producing good 1. Assume, for the moment, that thigliclate could still provide™. The
resulting equilibrium is shown in the right top panel of figus. Note that, the equilibrium public
good allocation by Candidate 0, is strictly preferred byrietian type toc (Candidate 1's equilibrium
response), so that Candidate 0’s winning probability is stwetly larger than 50% becauggand even
some types > ty, now support Candidate 0. Thus, even a purdlyce-motivated party prefers the
specialized candidate. Note, though, that another beakdispect of dterentiation from the perspective
of party members is that they all prefet to x™ Party members identify more with the platform that is
proposed by a specialized candidate. The lower left pan€igufre 5 shows that a symmetric argument
applies to party 1.

Note that the new candidate’s production possibility frendloes not have to go througfl' in order
for the above ffect to work. Consider, for example, the lower right panel igfuFe 5. Given the solid
production possibility frontier of Candidate 1 is optimal, and the median voter is ifidirent between
the two candidates, and each of them wins with 50% probwbilit the production possibility set is
moved to the right (e.g., the dashed line), then Candidatevitining probability is strictly larger than
50%, even though he may not be able to provigle

In summary, the forces that determine the optimal candidatéce by parties in our model fEier
significantly from those present in the standard framewdrkthe standard model, choosing a “more
extreme” candidate may please party members (if they aieypwiotivated), but the probability that
the party’s nominee wins the electionfiars. In contrast, choosing a more specialized candidate (wh
is better at producing the party’s preferred good even aegfpense of being worse in producing the
other good) has the potential bbth pleasing party membe@nd increasing the winning probability
of the party’s candidate. Thus, the forces that induce gttt choose flierentiated candidates in our
model appear stronger than those that lead to poliffigrdintiation in the standard framework, and so
the assumption that candidates are, in fadtedentiated with respect to their productivities ififeient
policy fields appear quite robust.

6.2 Endogenous taxation

In the basic model, we assume that both candidates raisautihe taxes and thus face the same budget
constraint. In this section, we consider what happens wielevel of taxation is another choice variable
for candidates.

A voter’'s type is now determined by the voter’'s incomén addition to the preference parameter
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If the tax rate isr, then private consumption = (1 — 7)m. The voter’s utility is given by
In(c) + v(Xo, X1, t), (14)

wherev is homogeneous of degrée> 0 in (Xo, X1),3% which, for example, is the case for CES prefer-
ences. For simplicity, suppose that there is no uncertaihtyut the average income, which we denote
by m. Candidates choose a platform consisting of a tax rate andgeb allocation,(/, al).

We now show that the equilibrium budget allocations of theibanodel,al, j = 0,1, remain an
equilibrium allocation in the extended model with taxes.tevot, m) is indifferent between the two
candidates if

In((1 - 7%m) + 008, 32, 1) = In((L - 7Hm) + v(x3, X3, 1). (15)

Since In((1- 7))m) = In(1 - 7J) + In(m) it follows thatt is independent ofn. Hence there exists a ciffo
votert as in the basic model, and in equilibrium each candidate masimizet’s utility.

If Candidatej’s proposed tax rate is/, then his public good production )% = ycj)ajrjrﬁ and xi =
yi(1-al)rm. Thus, Candidatg solves

_ Jaiim (1 — aly-im
r;]gjxln((l Thm) + o(ygalrim yi(1 - al)rIm ),
which, because is homogeneous of degré&gis equivalent to

maxin((1 - 7/)m) + (<))< o(yja M y}(1 - al)m. 1), (16)
al, 7!

Letdl, j = 0,1 be the equilibrium budget allocation of the basic modellanthe the corresponding
cutoff voter. Thenal solves (16) foit = t since the first summand in the objective((In— 7/)m), does
not depend o/, and by definitiora solves may; -v(y,alm, y3(1 - al)m, t).

The optimal tax rateg!; for votert is the solution to the first order condition of (15) with respe®

71, given by
1

1-7!
In the basic model voteris indifferent between the candidates’ proposals, (89, X2, t) = v(xg, X t).
Hence (17) implies that both candidates propose the sametexi.e., 77 = 71. Thus, 7, a, is an
equilibrium of the extended model. Any deviation by Cantidawould lower votert’s utility from j’s
policy. Votert would therefore strictly prefer the opposing candidatel #re set of voters supporting
Candidatej would be strictly smaller. Thus, it is not optimal for canalielj to deviate from {7, al).

+k- (@Yt} = 0, (17)

If the distribution of the media votet(w) has a strictly positive density arounidthen ¢7,al),
j = 0,1is in fact the unique Nash equilibrium (mixed or pure). Te Ha@s, suppose there exists another
pure strategy equilibriumr{;a)), j = 0,1. Denote the cutd voter byf. Thenf # t, else the above

32That is,v(AXo, A%1, 1) = Av(Xo, X1, 1).
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argument implies that the equilibrium must be be the sarae, (,al) = (71,4l). Suppose that < t
(the argument fof > t is analogous). Then Candidate O gets the support of all s’oterf, while in
the original equilibrium also typeswith £ < t < t support him. If Candidate 0 choose$,@°) then he
maximizes votet’s utility. In the original equilibrium both candidates nimizedt’s utility and t was
indifferent between them. Thus, the deviation ensures that Gatedideceives the support of at least all
voterst < t, and oft and some voters> tif (71, a!) # (71, al). As the median voter lies betweéandt
with strictly positive probability, Candidate 0's deviati strictly increases the winning probability. Thus,
(#1,al), j = 0,1 cannot be an equilibrium. The argument can be extendedg #henlines of Theorem 2
in the Appendix to show that there is no equilibrium in mixéd&egies, and hencel(@), j = 0,1 is
the unique Nash equilibrium.

It is somewhat surprising that tax rates are identical ef/éreicandidates’ productivities are asym-
metric. Suppose, for example, thf} = 1219 = 10,95 = 10,9 = 11. In this case, Candidate 0
seems to be “on average more productive” than his opponertt 8andidates have a productivity of
10 in their worse good, but Candidate 0 has a productivity2oinlhis better good, which is better than
Candidate 1's productivity in his better good. Thus, it vbséem at first glance that Candidate 0 should
propose a higher tax rate in order to capitalize on his higkerage productivity. Yet, this is not true in
equilibrium.

Votert = 1/2 cares equally about both goods. Hence if both candidatesmizas the utility oft =
1/2 then Candidate 0 would take advantage of being more prioduny increasing production of public
goods, and he would finance this spending by charging high@stthan his opponent, Candidate O.
However,t = 1/2 is not the cutff voter, ast = 1/2 is strictly better & with Candidate 0. Instead, the
cutof voter’s type ist > 1/2 and cares more for good 1 than for good 0. Thus, Candidaf@@kiction
advantage is not as important foas for typet = 1/2. At the same time, Candidate 1 is better at
providing at good 1. At, the relative advantages of both candidates balance eheh @tactly such
that the benefit (or costs) of increasing taxes are idenfiicdboth candidates. As a consequence, both
candidates propose the same tax rate.

6.3 Uncertainty and disagreement about the production process of public goods

Finally, it is useful to point out that our model can be resipreted as one in which onbneultimate
public good is provided, and all voters just want the higlpstntity possible. However, there is dis-
agreement among voters how the ultimate public good is dealvfrom two intermediate goods.

Consider the following example. The ultimate public goodttall voters care about is “national
security.” The two main inputs thatfact the level of national security are “international godiiw
and “military power.” International goodwill reduces thigdlihood that other actors such as foreign
states or ethnic or religious communities want to undertajgressive actions that are detrimental to the
interests of our country. Military power works both as a detet and increases our ability to deal with an
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aggressive move, should one occur. Both “internationadgalty and “military power” can be increased
by spending money on, say, development aid or military hardywrespectively. However, it is also quite
plausible that the identity of the winning candidate matt&or example, in the last presidential election
Obama was generally thought to be able to provide more fiatesnal goodwill” than McCain. It is
also plausible that, because of his military backgroundagority of voters believed that McCain had a
competency advantage in increasing “military power”.

This model is analytically equivalent to the two-goods petiat we analyze. In our formal model,
citizens directly derive utility from two public goods, ardparameter measures how much they care
about each good. A key role for the analysis is played by thiersbindiference curves, i.e., all those
combinations of the public goods that lead to the same wfilit a voter. In the intermediate goods
scenario, voters tlier in how dfective they believe that certain intermediate goods arecaiyzing the
ultimate good; thus, each voter’s ifiirence curves in this scenario aféeetively the “isoquants” of
the production process in which the voter believes.

During the campaign, candidates can make policy proposatsrhply how much they would invest
in the two intermediate goods. Voters who believe that arifitpower matters most for national security
will prefer the candidate whose platfornifers more of it, and vice versa for those who believe that
international goodwill is more important. Conversely, diglates have an incentive téfer a platform
that emphasizes their strength (with respect to the intéiaihe good that they are better at producing).

We should note that game theorists sometimes find it prolilertteassume that agentdgidir in their
beliefs about how the world works (the “commaon prior assuamjtin game theory). Yet, in practice, the
phenomenon that actors genuinely disagree about compiesatian mechanisms appears to be wide-
spread. Since the national security outcome is a very conapie longterm process, we would argue that
it is quite plausible that voters have substantial and stdiflerences of opinion about how international
goodwill and military power interact in generating natibeacurity: Even though they may genuinely
be interested in the same ultimate outcome, some voters ali@yd that what matters is primarily hard
military power, while others may believe that internatibgeodwill matters substantially, too.

7 Conclusion

In this paper, we have developed a formal model of politicahpetition between candidates with hetero-
geneous capabilities infierent policy fields. Candidates arice-motivated and compete by proposing
how to allocate government resources tiadient policy fields. The model has a unique equilibrium that
differs substantially from the standard one-dimensional ma#lblle candidates compete for the support
of a moderate voter type, this ctitovoter difers from the expected median voter. Moreover, no voter
type except the cufbvoter is indiferent between the candidates in equilibrium. The modeligiethat
candidates respond to changes in the preferences of vatarsdry rigid way. We also analyze under
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which conditions candidates choose to strengthen thedsswehich they have a competency advantage,
and when they rather compensate for their weaknesses.

Finally, we show that when parties can choose the qualifiisear nominee, they have an incentive
to go for a candidate who is a specialist in the productiorhefdood that party members care about
more, rather than a balanced generalist. This is becaugesplanow that their candidate will eventually
choose his platform to appeal to a moderate £wtoter, but the more specialized he is in the production
of the good that party members care about most, the more hprawlide of that good in equilibrium.

Our model opens up several avenues for future research. Wedhady discussed in Section 2
how our model can inform empirical studies. One interestivapretical issue is the nature of political
campaigning in our framework. When candidates “own” caertssues, we would expect that candidates
focus their campaign rhetoric on their strong issue andydetk about the issue in which they are
weaker than their opponent. This corresponds to what WillRiker called the “Dominance Principle”
in campaign rhetoric: “When one side dominates the voluméetrical appeals on a particular theme,
the other side abandons appeals on that theme” (Riker (1p9)) As a consequence, candidates rarely
engage in “dialogue” in a campaign (Simon (2002)).

In our framework, candidates cannot gain votes through gramgl to marginal supporters of their
opponent. Therefore, an attractive option for a campaigyp beato persuade voters that the issue in
which the candidate has an advantage is “really importantthe sense of trying to influence thén
voters’ utility functions). In this respect, it may be udefwcombine our framework with the campaign
model of Hammond and Humes (1998).

33Hammond and Humes (1993) study issue-framing by candidat@$wo-dimensional Euclidean model. In their model,
voters are initially uninformed about candidates’ (exames) positions, and candidates can only make their positiame
dimension known to voters, and they can choose which onevtheyto broadcast (that is, they can choose to frame “what the
election is about”).
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8 Appendix

Theorem 1 Suppose that utility(x, t) is continuous in t and X, strictly monotone, and strictly sjgan-
cave in x, and satisfies the single crossing propérty
9v(X0.X1,t)
a —
[ 0% ] . (18)

ot | dvioxa.0
0X1

Assume that candidate j has a relative advantage in progidiood j, i.e.,yf > yij fori # j. Leté be a
lower bound for the elasticity of substitution for all congption bundle$xo, X;) and all types t. Suppose

that Ve
Yor NER
v I <minq—=,—¢. (29)
(71_71)(70_70) Y1 71

Then there exists a pure strategy Nash equilibrium with elleviing properties:

1. There exists a voter tygewho is indfferent between candidates 0 and 1; all types t strictly
prefer Candidate 0 and all typesstt strictly prefer Candidate 1.

2. Both candidates’ equilibrium strategies maximize thiktyibf votert.
3. The equilibrium strategies are independent of the diigtidn ¢ of voter types.

4. Candidate 0 provides strictly more of public good 0 thamdidate 1, while Candidate 1 provides
strictly more of public good 1 than Candidate 0.

The following Lemma is used in the proof of Theorem 1.

Lemma1l Let ¥, xt be the amount of public goodgered by the two candidates. LetD({tju(x,t) >
v(x~1,1)} be the set of types t that weakly prefértac x 1. Then D is an interval. Moreover, if B [0, 1],
theno(x), t) = o(x71,t) only for the endpoint of the interval D that is strictly insifD, 1].

Proof of Lenma 1. Suppose by way of contradiction thBt is not an interval for somed, xJ.
Note that we must havel # x71, elseD = [0,1]. Then there exist < t' < t” such thatt,t” € D
butt” ¢ D. Continuity of utility in t implies that there existy < t; such thaw(xl,tg) = v(x1, 1)
ando(x),t1) = o(x1,t;). Thus, the indference curves of votets andt; intersect twice, which is a
contradiction to (18). Hencd) is an interval.

Moreover, ifD # [0, 1], the preceding argument also implies that there canntwboelifferent types
in D who are indfferent between® andx’. m

34See Mirrlees (1971) and Spence (1974). For a use of the sing$sing property in the standard Downsian model, see
Gans and Smart (1996).
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Figure 6: lllustration of the proof of claim 1 in Theorem 1

Proof of Theorem 1. Let
ity = j j
HI(t) ame[(% v(Gy(a), G;(a), 1) (20)

We first focus on what turns out to be the “interesting caseémemo candidate can attract all of the
voters, i.e., suppose the(0) > H1(0) andH®(1) < H1(1). Continuity ofH!, j = 0, 1 therefore implies
that there exists such thatHo(t) = H(t). Letx!,i = 0,1, be the output of public goods aadi be the
optimal allocation of the input, i.e.,

Hi@) =ux,), ¥ =cl@) x=cl@a) (21)

We now show thaal;i = 0,1 is an equilibrium.

Suppose by way of contradiction, that Candidate 1 can inghydeviating to producing!. Let
D = {tlp(%L, t) > v(3X°, t)}. If 1 € D, thenD is of the form [, 1], wheref > t. (Suppose otherwise; then, by
Lemma 1u(&, t) > v(30, t), which contradicts (21), i.e., that maximizes the utility of type). Thus, a
deviation such that & D cannot increase Candidate 1's winning probability, as ¢hektypes that vote
for Candidate 1 is weakly smaller. Hence, the following a@iompletes the proof that Candidate 1 has
no profitable deviation.

Claim1.1€D.

Figure 6 illustrates the intuition for the proof. The leftrh of figure 6 illustrates the relationship
between type’s indifference curve and the equilibrium production lew@sind xt of both candidates.
Clearly, the indiference curve must be tangent to the transformation froati®oth points. Suppose
thatx? is to the right ofX® as depicted in the left panel. It is then immediate that typetibse dashed
indifference curve is steeper than that of typis strictly better & with x° than with any public good
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bundle that Candidate 1 couldfer. Hence type 0 would never vote for Candidate 1. Sihceust either
contain type 0 or type 1 by Lemma 1, this implies that D. Thus, in order to conclude the proof we
must exclude the scenario depicted in the right panel ofdiguwhereis to the left of®. If the goods
are stficiently well substitutable, i.e., if (19) holds, then thimits the amount by which the MRS can
change along the infference curve (the limit on the change of the MRS can be retatadower bound
on the elasticity of substitution). In particular, suppesemove along the inffierence curve of typg
starting fromx? and ending at the intersection with the dashed dinéf the MRS at this intersection is
still less thamA, thenxd is above the indference curve, as indicated in the right panel. This, however
means that voteris not indiferent between the candidates. Candidate 1 could find a pslich as<®,
that would make strictly prefer him, which cannot be the case in equilibriuvide now proceed to the
formal proof.

Proof of Claim 1.It is easy to check that candidajs transformation frontier is
. N
[ W 2 |y — i i
TF = {(xo, X)ERT | X =y, - 7jxo} (22)
0

Sincex! satisfies (21) it follows that the marginal rate of subsitituitof votert must equal negative of
the slope of the transformation frontier:

j
MRS(X) = 2. 23)
Y0

The maximum amount of good 0 that Candidate 1 can proviqié. iset X e TF be

1
o o Y
B=7 %K=1|1-5| (24)
Yo
Similarly, the maximum amount of good 1 that Candidate O canige iSy‘l’. Lett € TF: be
40
f=yili- L] =y (25)
1

For 0 € D, we now show thak3 < %5 must hold. To see this, note that no point on the transfoonati
frontier of Candidate 1 is strictly preferred 8 by votert. The single crossing property (18) therefore
implies thato(x, 0) < vo(Xo, 0) for any pointx! with x5 < 0. Thus, a necessary condition for the
deviation to attract type 0 is thaf < %J.

LetL = {a® + (1 - a)%0 < a < 1} be the open line segment connectixaid X2, so that
- %0
o (26)
%%

is the (negative of the) slope of this line segment.

A=-
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We next show that
MRS(5Y) > A (27)

Suppose by way of contradiction that MRE) < A. Then quasiconcavity of utility implies that
o(X, 1) > v(x,T) for all x € L. (28)

Recall that if Oc D thenxJ < % must hold. Furthen< < X3 since candidate 0 is better at providing
good 0. Thus, there exists € L with x > X°. Monotonicity of preferences implies thatx®,t) <
v(%L, 1) < o(x4,1), where the last inequality follows from (28). Thuss not indiferent between the
candidates, and therefore not the ¢bitmter, a contradiction.

Equations (24), (25) and (26) imply

A i
- -1 29
MRS(X0) yg (29)
Further (24) and (25) yield
/% _ Yo (30)

/58 (2 - yHrg-vY)
Let (x1/%0)(MRS) be the good ratio; /X on | as a function of the MRS. Sinceis a lower bound for
the elasticity of substitution we get

(x1/*0)(MRS)
dMRS & (31)
(x1/%)(MRS) = MRS’
Integrating both sides of (31) from MRP) to A and taking the exponential yields
1/¢
( (x1/%0)(4) ) ., A (32)
(X1/%0) (MRS{(X°) MRSH(X°)

By definition (x1/X0)(MRS(X°) = X0/x;, i.e., the good ratio at which the MRS of typs MRS(X°)
must bexd/x}. We have shown that] < %3 if 0 € D. Thus, & /X)(MRS(X?) > (X1/%0)(MRS(XO).
Further, as indicated in the right panel of figure %,/&p)(A) < ii/)”(é In particular, by construction,
votert is indifferent between the candidates. Thdscannot be above infierence curvé. In order for
this to be the case, the slopeﬁﬁt good ratioxf/i(l) must be at leask. Hence (32) implies

o1 g1\ 1/é
(fl/ f"] S (33)
/%) 7 MRS(®)

Substituting (29) and (30) into (33) contradicts (19). THus D.

The proof that a deviation by Candidate 0 is not optimal itisimexcept that we must replace (29)

by

MRS(X) _ %o (34)

A 7
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As MRS(X%) < MRS(X), strict quasiconcavity implies tha > x§ andx; > X5.

Finally note that the distribution of types does nfitat the equilibrium. This proves the first state-
ment.

The case where (@, c®) < H(0, ct) or H(1, %) > H(1, cb).

Consider the first of the two scenarios as the other case iEsitnet x! be the consumption bundle
provided by Candidate 1 that maximizes type 0's utility. héxt, 0) > v(x, 0) for anyx € TF°. The
single crossing property (18) immediately implies thad, t) > v(x, t) for anyx € TF® and for anyt > 0
and hence all citizernis> 0 vote for Candidate 1 independently of Candidate O's siyat€hus, (°, x1) is
a Nash equilibrium, wherg® is the consumption bundle that maximizes type 0's utilityTéfl. Clearly,

x8>x(1)andx(1)<x}. m

The next result shows that the equilibrium characterizeth@orem 1 is unique and strict, provided
that there is sficient uncertainty about the position of the median voteetyp

Theorem 2 Suppose that the conditions of Theorem 1 hold and that thebdison of the median voter
tm(w) has a strictly positive density df, 1]. Then, one of the following is true:

1. The equilibrium is strict and it is the unique Nash equilim (pure or mixed).

2. One of the candidate wins with probability 1 and receiv@8% of the votes in almost all states
w € Q.

Proof of Theorem 2. Proof of Part 2. Let (X2, x!) be the allocation of public goodsfered by the
candidates in a pure strategy equilibrium. By Lemm®4 = {tp(X°, t) > o(x}, 1)} andD? = {tp(>xL, 1) >
v(X2, 1)} are intervals.

First, suppose thdd® = D! = [0, 1]. Clearly, each candidate’s winning probability is 0.5véh the
single crossing property (18) this implie® = x%. Letty(w) be the realization of the median voter type,
and letf be the median of the distribution &fi(w). Sincey} > yij the transformation frontiers have dif-
ferent slopes. Thus, for at least one candidate MRBdoes not equal the slope of the candidate’s trans-
formation frontier. As a consequence, there exists a burfdeiblic goodsx® for Candidate such that
o(X,f) > v(x, f) = vp(x1). Thus, Lemma 1 implies thdis in the interior ofD = {tju(X},t) > v(x}, 1)}
Given thatD contains the median of the median voters in its interior, gimdn that the distribution of
types has strictly positive density, the winning probapifor Candidatej is strictly increased, a contra-
diction to the assumption thaf = x! is a Nash equilibrium. Henc®® andD* cannot both be equal to
[0, 1].

Next, suppose thaD' consists of only a single, point, i.eD' = {0} or D' = {1}. Continuity of
preferences then implies that no citizerDhhas a strict preferences for Candidatand all of them will
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therefore abstain. Finally, sindg(w) = 0 orty(w) = 1 with probability O, this implies that the other
candidate will receive a strictly positive number of votesl gherefore win 100% of all votes cast.

Thus, letD! # [0, 1] for i = 0, 1. Further, by continuity of there exists exactly one typefor which
v(X°,t*) = v(xL, t*). Suppose by way of contradiction thaP(t*) # v(x°, t*), whereH? is defined in (20).
If 0 € D° then Lemma 1 implies(x°,0) > v(x%,0). Hence, there exists som Such thaw(%, 0) >
v(xt, 0) andu(%, t*) > v(x2, t*) = (x4, t*). Thus,t* is in the interior ofD° = {tju(3C, t) > v(x, t)}. Since
0 e D% andDC is an interval it follows thaD? is a strict superset dd°. Since the distribution of types
has strictly positive density, this implies that the wirgniprobability for Candidate O strictly increases,
a contradiction. The proof whered D° or agent 1 deviates is similar. Thus, the dhitmtert* at any
equilibrium must satisfHO(t*) = v(X°, t*).

We now show that there exists exactly driddat solvesH®(t) = H1(t). Suppose by way of contra-
diction that there exist < t’ such thatHo(t) = H1(t) andH(t") = H(t"). Then the indference curves
of typet’s and that of type’ must be tangent both to Pand TE. This, however, is only possible if the
indifference curves intersect at at least two points, contraditkie single crossing property (18).

Given that a uniqué solvesHO(t) = H(t), the Nash equilibrium is unique among all pure strategy
Nash equilibria. Now suppose that there exists a mixedegtyaequilibrium. Without loss of generality
suppose that Candidate 1 mixes. By selecth@andidate 0 can ensure that at least all typeg vote
for him. However, since Candidate 1 mixes, the candidat@sde! with probability less than 1. In
such a case, there exidts t such that all citizens < { vote for Candidate 0, which strictly increases
Candidate 0's winning probability ag(w) has a strictly positive density. Thus, Candidate Q’s wigni
probability in the mixed strategy equilibrium must be dtyi¢arger than that in the pure strategy equilib-
rium. Similarly, it follows that Candidate 1’s winning prability in the mixed strategy equilibrium must
be at least as large as in the pure strategy equilibrium, &axiotion since the winning probabilities
must add up to 1.

Finally, the Nash equilibrium is strict since preferences strictly quasiconcave and therefore the
solution to maximization problem (20) is unique. As a consgae, any deviation by Candidate 1 from
x) to %I implies thati(x~}) > vi(X!). Hence, Candidateloses typd. Since the distribution of types has
a strictly positive density, this implies that Candidésewinning probability strictly decreasem

Proof of Proposition 3. Denote the cut voter byt. Suppose Candidate 0 wins. Then the median voter
in statew must be to the left of, i.e.,tn(w) < t. Consider the optimal budget allocation by Candidate 0
for a voter of type. The optimization problem

rr;ngz)(ygaO, yd(1 - &%, 1)) (35)

has the first-order condition

50 0 50 0
o% 0 axg 1
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which is equivalent to

6v(>l;o,x1,t)
X0 0_.0_
ooy |70 1= 0. (36)
X1
Au(xg.X1.1) _
By (18), % [av(foxilt)] < 0. Since we know from Theorem 1 that, in equilibrium, (36)dwofort = t, it

follows that (36) is positive for all < t. This implies that all types < t have an optimal level dd that
is greater tham®. The argument if Candidate 1 wins is analogoms.

Proof of Proposition 4. Consider the optimal budget allocation by Candidate 1 fgpat voter:

The first order condition is
(91)()(;0,X1,t) ’yl
X0 1
= - (38)

Avt(Xo,X1,t)
0X1 yo

By (18), the left-hand side of (38) is decreasing.ifMoreover, since is concave in both arguments, it
follows that the left-hand side of (38) is decreasingitn Thus, a voter with a higher typgenhas a lower
preferred value o&’. Since an increase Wg ory‘l) moves the equilibrium cutbvoter to the right (i.e.,
increases), and we know from Proposition 1 that Candidate 1 choadd¢e maximize the utility of the
new cutdf voter, this proves the first part of the theorem.

The equivalent condition to (38) for Candidate 0 is (36) ia tinoof of Proposition 3. Totally tfer-
entiating (36) with respect t¢l’ andayields

v
SRR
a Xy X1 dyl 70
The first term is negative (by the second-order condition aekimization). Furthermore, as argued

(’iv

~|dh? = 0. (39)

above, at( ) < 0and do > 0, so that the term in square brackets is negative. Tcﬂm?slﬂyl <0, as

0)(1

claimed.

Going through the same steps as aboveygcyields

a axO AL A
da at & " 092

d78 0 ( g )
da

0)(1

(40)

The first term in the numerator is the product of a negativeeapdsitive number, while the second term
is positive. Consequently, the sign of the numerator, and ﬁii |s ambiguous.m
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Proof of Proposition 5.  Differentiating (9) with respect ta” anda’ and canceling the respective
denominators angd yields

G- (% - 5 Y1 - of @Y -a) - (A -1 = 0 (41

(1 (L -a Y (g2 - (@Y1 - oy @Y iyl -ahy -(21-a%1 = 0 (42
Rearranging gives

WY (1-a07 il -a)y - -a%)  (viY(1-at\ 13

[78) =) - 0y -y [73] =) “

Rearranging gives equation (10) in the text. The remainiegssof the argument are in the main temt.
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