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Should local public goods be provided by local or central governments? The traditional answer
 to this question is that in the absence of interjurisdictional externalities local public goods should
 be provided locally to promote better matching between citizen preferences and the level and type
 of public-goods provision (Tiebout, 1956; Musgrave, 1959; Oates, 1972), to encourage experimen-
 tation by local jurisdictions (Osborne, 1988), and to take advantage of the increased accountability
 which competition across jurisdictions may foster (Tiebout, 1956; Brennan and Buchanan, 1980;
 Rubinfeld, 1987; Hoyt, 1990; Weingast, 1995). Following this recommendation, policy makers in
 both the developed and developing world have devolved fiscal authority to local governments; fis-
 cal decentralization has been “in vogue” (Oates, 1999, p. 1120). Yet recent research has called into
 question both the presumption that governments are truly decentralizing (see, e.g., Rodden, 2006),
 as well as the benefits of any decentralization which is taking place.1 These mixed findings have
 spurred a reexamination of the advantage and disadvantages of fiscal decentralization.2 However,
 this effort has been hampered by our poor understanding of the incentives ofnationalpoliticians to
 efficiently provide local public goods. In this paper I help to fill this gap by examining the national
 provision of local public goods under alternative electoral institutions.
 I take up this question by building on recent work by Seabright (1996) and Persson and
 Tabellini (2000, ch. 9) which compares the provision of local public goods by national and lo-
 cal politicians. As I discuss in more detail below, both Seabright (1996) and Persson and Tabellini
 (2000) implicitly treat national elections as electoral-college elections, where the outcome is de-
 termined by the number of localities won. In contrast, I explore the national provision of local
 public goods under alternative electoral institutions. My approach suggests that the incentives
 of national politicians to efficiently provide local public goods depend on the nature of national
 electoral institutions and the interaction of those institutions with voter preferences.
 As in Persson and Tabellini (2000), I model the electoral control of politicians in a “career-
 1A burgeoning literature examines the empirical relationship between decentralization and the quality of localgovernance (typically, the absence of corruption). Representative works include Treisman (2000), Fisman and Gatti(2002), Enikolopov and Zhuravskaya (2003), Bohara, Mitchell and Mittendorff (2004), Gerring and Thacker (2004),and Gurgur and Shah (2005). No unambiguous relationship emerges from this investigation.
 2Wibbels (2005), Rodden (Forthcoming), and Bednar (2006) provide extensive reviews of the literature.
 1
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concerns” framework (Holmström, 1982), where an incumbent politician exerts effort in an attempt
 to appear more competent to her constituents.3 (In contrast, Seabright (1996) uses a retrospective-
 voting model of the type first proposed by Barro (1973) and Ferejohn (1986).) My model differs
 primarily in assuming that voters are heterogeneous within localities, with continuously distributed
 “ideological” preferences over the incumbent and the challenger. This assumption, first employed
 in the form here by Lindbeck and Weibull (1987) and Dixit and Londregan (1996) and subsequently
 adopted in many models of political competition, has two advantages in the present context. First,
 as in other career-concerns (or more generally, agency) models which incorporate some version
 of ideological heterogeneity (see, e.g., Besley, 2006; Alt and Lassen, Forthcoming; Ashworth and
 Bueno de Mesquita, 2006), explicitly modeling ideological preferences highlights the impact of
 ideological bias on an incumbent politician’s incentive to seek reelection. Second, and more central
 to the modeling approach in this paper, the assumption that voters have continuously distributed
 ideological preferences implies that an incumbent’s vote share is a continuous function of her
 perceived competence. In contrast, when voters are homogenous, an incumbent always receives
 either all or none of the vote, depending on voters’ (collective) perception of her competence.
 The advantage of this formulation becomes apparent when considering national elections,
 where the vote share in different localities must somehow be “added up” to determine the national
 election winner. When the incumbent in a national election always receives either all or none of the
 vote in any locality, as is the case when voters within a locality are homogeneous, the winner of the
 national election is implicitly determined by the number of localities won, as in electoral-college
 elections. My alternative assumption that voters within a locality have heterogeneous preferences
 permits me to explicitly model national majoritarian as well as national electoral-college elections.
 The model thus provides a comparison of the national provision of local public goods under alter-
 native national electoral institutions. As I discuss in the concluding section, the same framework
 may be used to analyze any environment where an incumbent politician must allocate effort across
 3Other applications of the career-concerns framework to politics include Lohmann (1998), Alesina and Tabellini(2003), Patty, Johns and Skinner (2004), Alt and Lassen (Forthcoming), Ashworth (2005), and Ashworth and Buenode Mesquita (2006).
 2
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tasks.
 Three predictions follow from my analysis. First, the aggregation of votes across localities in
 both electoral-college and majoritarian elections results in a weakening of incentives to efficiently
 provide local public goods; properly interpreted, previous models were only able to identify this
 effect in electoral-college elections. Second, electoral-college elections provide particularly weak
 incentives when there is local ideological bias for the incumbent or challenger, while such bias
 tends to cancel out in majoritarian elections. Third, electoral-college and majoritarian elections
 encourage different allocations of effort by national politicians when voters differ across localities
 in the degree to which they value public-goods provision: electoral-college elections encourage
 effort in localities whose voters particularly value public-goods provision inabsoluteterms, while
 majoritarian elections encourage effort in localities whose voters particularly value public-goods
 provision inrelative terms. When differences across localities in the degree to which voters value
 public goods provision are sharp, electoral-college elections thus result in better public-goods pro-
 vision for localities whose voters value public goods less, and majoritarian elections result in better
 provision for localities whose voters value public goods more.
 While no other work on which I am aware directly compares the incentives of national politi-
 cians to efficiently provide local public goods under alternative electoral institutions, other research
 has addressed related issues. Hindricks and Lockwood (2005) build on the model by Persson and
 Tabellini cited above to consider the impact of decentralization on the selection (rather than incen-
 tive) effect of elections, while Besley (2006, ch. 3) explores electoral accountability by national
 and local politicians in the context of a more general model of political accountability. Myerson
 (2006) also compares electoral accountability in centralized and decentralized systems, but focuses
 instead on the role of decentralization in creating incentives to build good reputations in immature
 democracies. Finally, Lockwood (2002) and Besley and Coate (2003) compare fiscal centraliza-
 tion and decentralization under the assumption that funding for public goods in centralized systems
 is allocated by legislatures (see also Inman and Rubinfeld, 1997). My focus on the incentives of
 national politicians to efficiently provide those goods once funding has been allocated should be
 3
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viewed as complementary to this analysis.
 Model
 I analyze the incentives of national politicians to efficiently provide local public goods under both
 electoral-college and majoritarian elections. I focus here on a general formulation of the problem.
 The online appendix available at www.qjps.com shows how this environment can be expressed in
 terms of the division of tax revenues between public goods and “rents” retained by the politician.4
 There are two periods, where period 1 is a pre-election period, and period 2 is a post-election
 period.5 At issue is the provision of local public goods in two localities indexedλ = a,b, with
 provision of the public good for localityλ in period t denotedgλ t . Each locality is populated
 by a continuum of voters of mass12, who care about public-goods production only in their own
 locality.6 In particular, let voters in localityλ receive utility from provision of public goods at
 time t of αλ gλ t , where the parameterαλ captures the degree to which voters value public-goods
 provision relative to the “ideological” concerns I discuss below.
 Public-goods provision is centralized, so decisions about local public-goods provision are made
 by a national politician. In period 1, this politician is the incumbent, who faces a challenger. Voters
 choose between the incumbent or challenger at the end of period 1, with the winner of the election
 then the politician responsible for public-goods production in period 2. Generic references below
 to the “politician” should be read as referring to the politician in power that period. I assume that
 there is an exogenous payoffR> 0 to holding power in each period.
 Public-goods production in each period is an additive function of the politician’s efforteλ t that
 4As I demonstrate in this appendix, the model easily incorporates environments in which there is redistributionacross localities, so long as the distribution of tax revenue is set according to a fixed and publicly known formula sothat voters may impute the competence of the politician in providing public goods for their locality.
 5Extending the model to an infinite horizon is a straightforward exercise (see, e.g., Persson and Tabellini (2000)),albeit one that comes at some loss of transparency. The environment here is restricted to two periods for simplicity.
 6The role of spillovers across localities is an interesting question beyond the scope of this paper. For some prelim-inary analysis using the same analytical framework, see Gehlbach (2004).
 4
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period, and her competenceθλ in producing those goods:
 gλ t = kλ t +eλ t +θλ (1)
 wherekλ t ∈ R is an exogenous parameter known to all actors. While not technically necessary,
 kλ t may be defined to be sufficiently greater than zero to assure that public-goods provision is
 always positive, even when effort is zero andθλ takes on negative values. (The inclusion of the
 parameterkλ t facilitates interpretation of the model as applying to a rent-extraction environment, as
 in the online appendix available at www.qjps.com, as well as its extension to questions beyond the
 national provision of local public goods, as I discuss below in the concluding section.) Observe that
 both effort and competence are subscripted byλ : politicians make effort decisions separately for
 each locality, and have locality-specific competence. (For notational simplicity I do not subscript
 eλ t andθλ by the identity – incumbent or challenger – of the politician in power.) Neither effort
 nor competence, but only total public-goods productiongλ t , is observable by voters (who also
 know kλ t). The incumbent’s competence persists from period 1 to period 2 (θλ is not subscripted
 by t) so that voters have an incentive to return incumbents to office whom they perceive to be more
 competent. This in turn implies that incumbents have an incentive to exert effort to appear more
 competent and improve their chances of reelection.
 The key analytical simplification of career-concerns models is the assumption that the incum-
 bent knows no more about her competence than do the voters at the time she chooses her effort
 level. This assumption – which distinguishes “career-concerns” from signaling models – simpli-
 fies the analysis by eliminating the possibility of multiple equilibria, while retaining focus on the
 incumbent’s incentive to exert effort. The proper interpretation is not that the incumbent does not
 know whether or not she is competent in general, but that at the time she exerts effort she does not
 know whether the political-economic environment will favor her particular skill set.
 Summarizing, the timing of events is:
 1. (Period 1) The incumbent chooses an effort leveleλ1 (unobserved by voters) for each locality
 5
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λ , where effort augments the production of local public goods.
 2. (Period 1) The incumbent’s competence(θa,θb) is realized (but not observed by voters),
 which together with the incumbent’s effort decision determines the level of public-goods
 productiongλ1 in period 1 (which is observed by voters) in each localityλ .
 3. (Period 1) Voters choose whether or not to reelect the incumbent.
 4. (Period 2) The politician in power in period 2 (either the incumbent or challenger) chooses
 an effort leveleλ2 for each localityλ , which together with that politician’s competence
 determines the level of public-goods productiongλ2 in period 2 in each localityλ .
 Formally, I define effort and competence as follows:
 • Effort: In each localityλ and periodt, the politician chooseseλ t ∈ [0, eλ ].7 Such effort
 is costly to the politician, where I assume a convex cost functionc(eλ t) with a) c(0) = 0,
 b) limeλ t→0c′ (eλ t) = 0, c) c′ (.) > 0, and d)c(.) “sufficiently convex” to assure an interior
 solution.8
 • Competence: For every localityλ , the incumbent has unknown competenceθλ in produc-
 ing public goods, whereθλ is constant across periods. I assumeθλ to be independently
 and identically distributed across localities according to the density and distribution func-
 tions f (.) andF(.), respectively, wheref (.) is differentiable, single-peaked, and symmetric
 aroundE (θλ ) = 0 with support[−s,s]. If the incumbent politician is defeated, the challenger
 takes office, withE (θλ ) = 0.
 Thus far the model is a standard career-concerns environment. To incorporate ideological
 preferences over the incumbent and challenger, letδiλ refer to the ideological preference of voter
 7The upper bound on possible effort is technically unnecessary in this general setup, but is included for conformitywith the rent-extraction environment defined in the online appendix available at www.qjps.com.
 8More precisely, I assume thatc(.) is sufficiently convex for the incumbent’s period-1 maximization problem to besolved by theeλ1 which satisfies the equilibrium conditioneλ1 = eλ1.
 6
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i in locality λ for thechallenger, so that voteri supports the incumbent for reelection if:
 E(αλ gλ2 | incumbent wins)> δiλ +E(αλ gλ2 | challenger wins) (2)
 In words, voteri in locality λ votes for the incumbent if his expected payoff from public-goods
 provision in period 2 under the incumbent is sufficiently great relative to his expected payoff from
 public-goods provision in period 2 under the challenger to offset any ideological preference for the
 challenger.
 I assume that the distribution of ideological preferences in each locality is known to the in-
 cumbentex ante. In particular, letδiλ be distributed independently across localities, and uniformly
 within a locality over the interval[− 12γ
 +βλ , 12γ
 +βλ ], where the parametersγ > 0 andβλ ∈R are
 common knowledge.9 The parameterβλ represents the degree of aggregate bias among voters in
 locality λ for the challenger over the incumbent. I assume that the distribution ofδiλ is sufficiently
 wide (relative to the support off (.) and given the degreeαλ to which voters value public goods)
 for the incumbent’s vote share in any locality to always fall strictly between zero and one. Together
 with the assumption thatf (.) has compact support, this eases analysis by allowing vote shares to
 be easily added up across localities when considering national majoritarian elections, albeit with a
 few complications because some realizations ofgλ t lie off the equilibrium path, which would not
 be the case ifθλ could take any value inR.
 Equilibrium
 In this section I explore equilibrium behavior under alternative assumptions about the nature of
 national electoral institutions and the distribution of voters’ preferences. I begin by deriving the
 equilibrium level of effort under electoral-college and majoritarian elections when there is no local
 ideological bias, i.e.βλ = 0 for all λ . I use these results to compare the basic weakening of
 9Thus, in contrast to many models of electoral competition, electoral uncertainty in this model results not fromuncertainty about the distribution of ideological preferences, but from the assumption that the random variableθλ isrealized only after the incumbent chooses her effort level in period 1.
 7
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incentives to efficiently provide local public goods which results from the aggregation of votes
 across localities in national electoral-college and majoritarian elections, focusing on the case where
 voters do not differ across localities in the degree to which they value public goods relative to
 other concerns. I then relax these assumptions to examine the interaction of electoral institutions
 and voter preferences. My solution concept is “weak sequential equilibrium,” which combines the
 notion of sequential rationality with the requirement that players’ beliefs on the equilibrium path
 be updated according to Bayes’ rule (see, e.g., Myerson, 1991; Osborne, 2004) .10 Throughout I
 restrict attention to equilibria in pure strategies.
 Aggregation of votes and the weakening of incentives in national elections
 The question of the model is the relationship between national electoral institutions and the equi-
 librium level of effort by the incumbent in period 1, which depends on the mapping from effort to
 reelection probability. I begin by deriving the share of votes for the incumbent in each localityλ
 as a function of the perceived competence of the incumbent. I then aggregate votes across locali-
 ties separately for electoral-college and majoritarian elections to derive the incumbent’s reelection
 probability as a function of her effort choiceeλ1.
 Consider the outcome in period 2. Without the discipline of an upcoming election, whoever is
 in power (incumbent or challenger from period 1) chooseseλ2 = 0. Following Equation 1, period-
 2 public-good production is therefore determined entirely by the competence of the politician in
 power after the election and by the exogenous variablekλ2, i.e. gλ2 = (kλ2 +θλ ). Consequently,
 voters have an interest in returning competent incumbents to power.
 In particular, given voters’ expectation thatgλ2 = (kλ2 +θλ ), Inequality 2 giving the condition
 10Note that the similar solution concept “perfect Bayesian equilibrium,” often employed in signaling games, is notdefined for games with unobserved actions such as the model in this paper. See, e.g., Osborne and Rubenstein (1994,Section 12.3) .
 8
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for voter i in locality λ to vote to reelect the incumbent in period 1 reduces to:
 E(αλ (kλ2 +θλ ) | incumbent wins)> δiλ +E(αλ (kλ2 +θλ ) | challenger wins) (3)
 αλ E(θλ | incumbent wins)> δiλ (4)
 where I use the assumption thatE (θλ ) = 0 for the challenger. Establish notation such that variables
 with tildes refer to voters’beliefsabout the competence of and effort expended by the incumbent.
 Thus,θλ refers to the value ofθλ imputed by voters based on observed public-goods production
 gλ1 and their beliefs about what action has been taken by the incumbent, ˜eλ1 (with the specific
 function to be derived shortly). Then Inequality 4 can be rewritten as:
 δiλ < αλ θλ (5)
 Given thatδiλ is uniformly distributed on[− 1
 2γ, 1
 2γ
 ](recall that for now the assumption is that local
 ideological biasβλ = 0 for all λ ), this implies that the share of voters in localityλ who support
 the incumbent can be written as a function of the imputed competence of the incumbent:
 12
 + γαλ θλ (6)
 The relationship between Expression 6 and the incumbent’s probability of winning depends on
 whether national elections operate according to an electoral-college or majoritarian rule. Consider
 first electoral-college elections, where the winner of the national election is the candidate who
 wins a majority of localities. (I assume that ties are decided by an equal-probability rule.) The
 probability that the incumbent wins in any localityλ is the probability that Expression 6 is greater
 than 12, or Pr
 (θλ > 0
 ). I next show how this may be expressed as a function ofeλ1.
 On the equilibrium path (i.e. forgλ1 ∈ [kλ1 +eλ1−s,kλ1 +eλ1 +s], which are those realiza-
 tions of gλ1 which occur with positive probability given the incumbent’s effort choice), voters
 update their beliefs about the incumbent’s competence based on their observation of public-goods
 9
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productiongλ1, their beliefs about the effort expended by the incumbent ˜eλ1, and their knowledge
 of the exogenous parameterkλ1:
 θλ = gλ1−kλ1− eλ1 (7)
 Plugging ingλ1 = (kλ1 +eλ1 +θλ ) gives an expression for voters’ estimates of the incumbent’s
 competence which is increasing in the difference between the incumbent’s actual effort level and
 that expected of her:
 θλ = θλ +(eλ1− eλ1) (8)
 Off the equilibrium path the solution concept weak sequential equilibrium imposes no restrictions
 on beliefs. To rule out implausible equilibria supported by beliefs that low-competence types
 produce impossibly high levels of public-goods, or vice versa, I make the following assumption:
 Assumption 1. For observations off the equilibrium path, i.e. for gλ1 /∈ [kλ1 + eλ1 − s,
 kλ1 +eλ1 +s], voters have the following beliefs about the type they are facing:
 θλ = s if gλ1 > kλ1 +eλ1 +s (9)
 θλ =−s if gλ1 < kλ1 +eλ1−s (10)
 Together with Equation 8, this assumption implies that voters have the following beliefs about the
 type they are facing (where I substitute ˜eλ1 = eλ1 into the possible realizations ofgλ1 because
 voters’ beliefs about the incumbent’s effort choice are correct in equilibrium):
 θλ =−s if gλ1 < kλ1 + eλ1−s
 = θλ +(eλ1− eλ1) if gλ1 ∈ [kλ1 + eλ1−s,kλ1 + eλ1 +s] (11)
 = s if gλ1 > kλ1 + eλ1 +s
 Thus, Pr(θλ > 0
 ), which is the probability that the incumbent wins in localityλ , is the probability
 10
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that[θλ +(eλ1− eλ1)] > 0, or:11
 Pr(θλ > 0
 )= Pr(θλ +eλ1− eλ1 > 0) = Pr(θλ > eλ1−eλ1) = 1−F (eλ1−eλ1) (12)
 With this expression for the probability the incumbent wins in localityλ , the probability that
 the incumbent wins an electoral-college election, given thatθλ is independently distributed across
 localities, is:
 Pr(incumbent wins| ea1,eb1) = papb +12
 pa(1− pb)+12(1− pa)pb (13)
 wherepλ ≡ [1−F (eλ1−eλ1)]. Differentiating Equation 13 with respect to anyeλ1, and applying
 the equilibrium condition ˜eλ1 = eλ1 for all λ , gives the marginal probability of winning when
 voters correctly anticipate the incumbent’s effort choice as:
 f (0) [1−F (0)]+12
 f (0)F (0)− 12
 f (0) [1−F (0)] =12
 f (0) (14)
 Multiplying by R and setting this equal to the derivative of the cost function gives the equilibrium
 level of effort.12
 Proposition 1. With national electoral-college elections, the unique pure-strategy equilibrium con-
 sistent with Assumption 1 when local ideological biasβλ = 0 for λ = a,b has effort in period 1
 defined by:
 c′ (eλ1) =12
 f (0) ·R (15)
 Proof. See above.
 11In particular, note thatgλ1 > (kλ1 + eλ1 +s) can be expressed as(θλ +eλ1− eλ1) > s > 0. Since in this caseθλ = s> 0, θλ > 0 if and only if (θλ +eλ1− eλ1) > 0.
 12Note that the identical effort choice is made in equilibrium if there are three localities rather than two. To see this,observe that when there are three localities the probability that the incumbent wins ispapb + papc + pbpc−2papbpc,where as abovepλ ≡ [1−F (eλ1−eλ1)]. Differentiating this expression with respect to anyeλ1 and applying theequilibrium condition ˜eλ1 = eλ1 for all λ gives a marginal probability of winning of 2f (0) [1−F (0)]F (0). With theassumption thatf (0) is symmetric aroundE (θλ ) = 0, which impliesF (0) = 1
 2, this simplifies to12 f (0).
 11
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Proposition 1 shows that the incumbent chooses effort in period 1 by setting the marginal cost
 of effort equal to its marginal benefit, where the marginal benefit is the product of the marginal
 increase in her reelection probability when voters correctly anticipate her effort choice, and of her
 payoff from reelection. As in all career-concerns models, the incumbent ultimately provides effort
 not because doing so fools voters into thinking her more competent – as with any Nash equilibrium,
 voters correctly anticipate her strategy, and so can correctly impute her competence – but because
 to do otherwise would convince voters that she is less competent than is in fact the case.
 In particular, note that the equilibrium level of effort in electoral-college elections is less that
 provided by local politicians responsible for public-goods provision in a decentralized system,
 which given that the probability of winning in any localityλ is [1−F (eλ1−eλ1)] can be derived
 as:
 c′ (eλ1) = f (0) ·R (16)
 The intermediate aggregation of votes through an electoral-college mechanism accounts for this
 difference in incentives, essentially turning a national election into a series of local elections. The
 result in any particular local election matters only if that locality is pivotal, which happens with
 probability less than one. Since effort may thus be wasted on a population that does not matter for
 the election outcome, the incumbent chooses to provide less effort than would a local politician.13
 Seabright (1996) and Persson and Tabellini (2000) derive a similar result, using a Barro/
 Ferejohn retrospective-voting model and a career-concerns model with no voter ideological het-
 erogeneity, respectively. However, they interpret this conclusion as applying to national elec-
 tions generally, rather than only to those national elections in which votes are aggregated through
 an intermediate institution like the U.S. Electoral College. Other authors have tied the pivotal-
 locality mechanism to the Electoral College in particular (e.g., Lizzeri and Persico, 2001; Bueno de
 Mesquita et al., 2003, ch. 10), but have not addressed the question of whether national majoritarian
 elections suffer any qualitatively similar disfunction. In fact, there may also be a weakening of
 13As the rent-extraction environment in the online appendix available at www.qjps.com demonstrates, this effectwould be at least partially offset if the exogenous payoffR from reelection were greater for national politicians in acentralized system than for local politicians in a decentralized system.
 12
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incentives resulting from the aggregation of votes across localities in national majoritarian elec-
 tions, but for a different reason and with either larger or smaller impact than in electoral-college
 elections.
 To see this, I derive the incumbent’s effort level in period 1 when there arenational majoritar-
 ian elections. With the share of voters in each locality supporting reelection given by Expression
 6, and with a population of mass12 in each locality, the total vote received by the incumbent in a
 national majoritarian election is:12
 +γ
 2
 (αaθa +αbθb
 )(17)
 Then the probability that the incumbent wins, which is the probability that her vote share is at least
 12, is
 Pr[12
 +γ
 2
 (αaθa +αbθb
 )≥ 1
 2] = Pr(αaθa +αbθb ≥ 0) (18)
 In national majoritarian elections, the incumbent’s reelection probability is increasing in a weighted
 average of her perceived competence in producing public goods in each locality. The weightsαa
 and αb capture the idea that perceived competence in producing public goods matters more in
 localities whose residents care more about public-goods production.
 Before solving for the equilibrium level of effort in each locality in period 1, I introduce some
 notation:
 f (y)≡∫ ∞
 −∞f (yθλ ) f (θλ )dθλ (19)
 Note that f (y) is always greater than zero.
 Proposition 2. With national majoritarian elections, the unique pure-strategy equilibrium con-
 sistent with Assumption 1 when local ideological biasβλ = 0 for λ = a,b has effort in period 1
 defined by:
 c′(ea1) = f (−αb
 αa) ·R (20)
 c′(eb1) = f (−αa
 αb) ·R (21)
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Proof. I derive the equilibrium level of effort in period 1 in localitya; the proof for localityb is
 analogous. The key to the proof is finding the derivative of Pr(αaθa + αbθb ≥ 0) with respect to
 ea1. To do so, I first express Pr(αaθa+αbθb≥ 0) in terms ofea1 by using Equation 11, which gives
 voters’ beliefs about the type they are facing given observed public-goods production and beliefs
 about the effort level chosen by the incumbent.
 It is convenient to express Pr(αaθa + αbθb ≥ 0) in terms ofea1 for ea1 ≤ ea1 andea1 ≥ ea1
 separately. Consider firstea1 ≤ ea1. For given beliefs about the incumbent’s choice of effort ˜ea1 in
 locality a and competenceθb in locality b, Pr(αaθa +αbθb ≥ 0) can be written as:
 ∫ −s+ea1−ea1
 −s1(s≤ αb
 αaθb) f (θa)dθa+ (22)∫ s
 −s+ea1−ea1
 1(θa ≥ ea1−ea1−αb
 αaθb) f (θa)dθa
 where1(.) is the indicator function, which takes a value of one if the statement is true, and
 zero otherwise. The first term of this expression represents observations ofga1 off the equi-
 librium path, i.e.ga1 < (ka1 + ea1−s), the second observations on the equilibrium path. For
 ga1 < (ka1 + ea1−s), Equation 11 says thatθa = −s, so(αaθa +αbθb
 )≥ 0 for observations off
 the equilibrium path if and only ifs≤ αbαa
 θb. In contrast, for observations on the equilibrium path,
 Equation 11 says thatθa = (θa +ea1− ea1), implying that the incumbent politician wins if and
 only if θa ≥(
 ea1−ea1− αbαa
 θb
 ).
 Expression 22 holds for a givenθb, which is a random variable (becauseθb is a function of
 θb, which is a random variable). Integrating over all possibleθb then gives Pr(αaθa + αbθb ≥ 0)
 as a function only of the incumbent’s effort choice and voters’ beliefs about the incumbent’s effort
 choice. To so integrate, I divide realizations ofθb into two intervals:
 • θb < αaαb
 s: For these realizations ofθb, the indicator function in the first term of Expres-
 sion 22 takes a value of zero, while the statement in the second term is true only forθa ≥(ea1−ea1− αb
 αaθb
 ).
 • θb ≥ αaαb
 s: For these realizations ofθb, the indicator function takes on a value of one for
 14
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all realizations ofθa in both the first and second terms in Expression 22, implying that the
 incumbent wins with probability equal to one.
 Thus, Expression 22 can be rewritten as:
 ∫θb<
 αaαb
 s[1−Fa(ea1−ea1−
 αb
 αaθb)] f (θb)dθb +
 ∫θb≥αa
 αbs1· f (θb)dθb (23)
 where for the sake of clarity I denote the distribution ofθa asFa. For realizations ofθb sufficiently
 low, the probability of winning is strictly less than one. However, for high realizations ofθb, even
 very low competenceθa cannot keep the incumbent from winning.
 Similarly, Pr(αaθa +αbθb ≥ 0) can be expressed in terms ofea1 for ea1 ≥ ea1 as:
 ∫θb<−αa
 αbs0· f (θb)dθb +
 ∫θb≥−αa
 αbs[1−Fa(ea1−ea1−
 αb
 αaθb)] f (θb)dθb (24)
 Taken together, Expressions 23 and 24 define a continuous, differentiable function ofea1. Taking
 the derivative of this function and applying the equilibrium condition that ˜ea1 = ea1, as well as
 the equilibrium condition thatθb = θb (becauseθb = θb +eb1− eb1, and in equilibrium ˜eb1 = eb1)
 gives:
 ∂ Pr(αaθa +αbθb ≥ 0)∂ea1
 =∫
 θb∈[−αaαb
 s, αaαb
 s]f (−αb
 αaθb) f (θb)dθb
 =∫
 f (−αb
 αaθb) f (θb)dθb (25)
 = f (−αb
 αaθb)
 where I use the fact thatθa andθb are identically distributed and so have the same density function
 f (.). The second equality follows from the assumption thatf (θb) has support[−s,s], so that:
 • if αbαa≤ 1, then f (−αb
 αaθb) f (θb) > 0 for θb ∈ [−s,s]⊂ [−αa
 αbs, αa
 αbs].
 • if αbαa
 > 1, then f (−αbαa
 θb) f (θb) > 0 for θb ∈ [−αaαb
 s, αaαb
 s].
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Thus, integrating overθb ∈ [−αaαb
 s, αaαb
 s] does not in any way limit the realizations ofθb for which
 f (−αbαa
 θb) f (θb) > 0, so without loss of generality I integrate over all possibleθb. The third equality
 in Equation 25 makes use of the definition off . Multiplying by R and setting this equal to the
 derivative of the cost function defines the unique equilibrium level of effort.
 To focus attention on the effect of aggregation in national majoritarian elections, assume that
 αa = αb, so that competence in each locality has the same impact on the incumbent politician’s
 reelection probability. Then the marginal reelection probability in equilibrium reduces to:
 f (−1) =∫ ∞
 −∞f (−θλ ) f (θλ )dθλ =
 ∫ ∞
 −∞f (θλ ) f (θλ )dθλ (26)
 where the second equality follows from the assumption thatθλ is distributed symmetrically around
 E(θλ ) = 0. When the distribution ofθλ is uniform, this isf (0), as in that case the “average density”
 of θλ is trivially the density whenθλ = 0. But then the expression that gives the equilibrium level
 of effort in national majoritarian elections is precisely that for local elections (Equation 16), and is
 greater than in national electoral-college elections (Equation 15).
 That said, when the distribution ofθλ is not uniform (as I assume), national majoritarian elec-
 tions produce a weakening of incentives due to the aggregation of votes across localities, even
 though nolocality is pivotal. To see this, note that whenαa = αb, the level of effort in national
 majoritarian elections is less than that in local elections so long as:
 ∫ ∞
 −∞f (θλ ) f (θλ )dθλ < f (0) (27)
 i.e. when the “average density” ofθλ is less than the density atθλ = 0. Clearly, this is the case
 for any strictly single-peaked distribution ofθλ symmetric aroundE (θλ ) = 0. Intuitively, with
 national majoritarian elections, effort in some localityλ is unlikely to affect the election outcome
 when the vote total elsewhere is so lopsided that it would take an overwhelming vote (and hence
 unlikely evaluation of the politicians’s competence) in localityλ to offset it. To the extent this is
 possible, there is less incentive to exert effort than in local elections.
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Nonetheless, this effect may be smaller than in electoral-college elections, where even a nar-
 row victory in one locality may render effort in another meaningless. Formally, the reduction in
 incentives to efficiently provide local public goods resulting from the aggregation of votes across
 localities is less in majoritarian than in electoral-college elections whenαa = αb so long as:
 ∫ ∞
 −∞f (θλ ) f (θλ )dθλ >
 12
 f (0) (28)
 which is the case so long as there is sufficient density aroundf (0).14 I express this result as the
 following proposition.
 Proposition 3. Assume no local bias and identical populations, i.e.βλ = 0 for all λ andαa = αb.
 Then the equilibrium level of effort by the incumbent in period 1 is greater in majoritarian elections
 than in electoral-college elections if and only if:
 ∫ ∞
 −∞f (θλ ) f (θλ )dθλ >
 12
 f (0) (29)
 Proof. See above.
 Interaction of electoral institutions and voter preferences
 In modeling voters as ideologically heterogeneous, I have up to now assumed that voters in any
 locality areon averageno more or less predisposed towards the incumbent than those in any
 other locality. Further, in comparing the basic effect of aggregation of votes across localities in
 Proposition 3 I restricted attention to the case where voters do not vary across localities in the
 degree to which they value public goods relative to other concerns. What happens when there is
 local ideological bias? And what are the implications for electoral accountability when voters in
 some localities, such as those which have experienced a recent national disaster, especially value
 14To see that in principle this condition may be violated, observe that the (Dirac) delta function – which through aFourier transform may be approximated by a differentiable function – satisfies limx→0 f (x) = ∞ and
 ∫ ∞−∞ f (x)dx= 1,
 with the latter expression implying that∫ ∞−∞ f (x) f (x)dx is finite.
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public-goods provision? In this section I explore the interaction of electoral institutions and voter
 preferences in determining the allocation of effort by incumbent national politicians.
 A reasonable conjecture is that voters may be biased within any given locality for or against
 a national candidate, but that from a national perspective there is no aggregate bias: the logic of
 political competition implies that candidates tend to be drawn from the center of the ideological
 spectrum in whichever electoral arena they compete. Formally, assume thatβλ 6= 0, but thatβa +
 βb = 0. Given thatδiλ is distributed uniformly on[− 1
 2γ+βλ , 1
 2γ+βλ
 ], this implies that the share
 of all voters in localityλ who support the incumbent for reelection is now:
 12
 + γαλ θλ − γβλ (30)
 How is the incentive for the incumbent to exert effort in electoral-college elections affected by
 the assumption of local ideological bias? Given Expression 30, the probability that the incumbent
 wins localityλ is:
 Pr
 (12
 + γαλ θλ − γβλ ≥12
 )= Pr
 (θλ ≥
 βλ
 αλ
 )(31)
 so that equilibrium effort by the national incumbent in localityλ is given by:
 c′ (eλ1) =12
 f
 (βλ
 αλ
 )·R (32)
 With f (.) single-peaked aroundE (θλ ) = 0, effort in period 1 is less, the greater the bias of voters
 in locality λ , i.e. the greater is|βλ |. Intuitively, when the incumbent is likely to win or lose a
 locality in any event, there is little incentive for her to exert effort to try to increase her reelection
 probability.15
 In contrast, whenβa + βb = 0 local ideological bias cancels out in national majoritarian elec-
 15This result has obvious parallels in the literature on the U.S. Electoral College, where it is often argued thatcandidateplatforms(not effort) are skewed towards the preferences of voters in “swing states,” i.e. large states whosevoters are on average neither Republican nor Democratic, and which therefore have a high likelihood of tipping theelectoral-college vote towards one candidate or the other (e.g., Strömberg, 2002; Edwards III, 2004). In a career-concerns context, Ashworth and Bueno de Mesquita (2006) show that ideological bias can reduce the incentive toexert effort, but do not consider the role of electoral institutions in determining the presence or absence of this effect.
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tions. To see this, sum Expression 30 across localities to derive the vote total for the incumbent
 as:12
 +γ
 2
 (αaθa +αbθb
 )− γ
 2(βa +βb) (33)
 With βa + βb = 0, Expression 33 reduces to Expression 17, so that the equilibrium level of effort
 by the incumbent is the same as when there is no local ideological bias.16
 Proposition 4. Assumeβa + βb = 0. Then the equilibrium level of effort by the incumbent in
 period 1 is declining in|βλ | for electoral-college elections, but is constant in|βλ | for majoritarian
 elections.
 Proof. See above.
 What determines the degree to which local ideological bias blunts the incentives of national
 politicians in electoral-college elections? As Equation 32 shows, for a given level of local ideo-
 logical bias|βλ |, there is a smaller reduction in incentives to efficiently provide local public goods
 when voters in localityλ place a greater valueαλ on local public-goods production. Intuitively,
 when voters in a locality care more about public goods, then the incumbent’s incentive to ignore
 a locality because its voters are on average biased for or against her is minimized. Conversely,
 the incentive for national politicians running in electoral-college elections to efficiently provide
 local public goods is greater when voters in a locality especially value public goods relative to
 other, ideological concerns, but only when when voters in that locality are biased for or against the
 candidate.
 Proposition 5. With national electoral-college elections, period-1 effort by the incumbent in lo-
 cality λ is increasing inαλ if |βλ | 6= 0.
 Proof. See above.
 Since local ideological bias tends to average out in national majoritarian elections, one might
 suspect that the degree to which voters value public-goods production would have no impact on
 16Besley (2006, ch. 3) argues that local ideological bias may average out at the national level, but does not comparethe effect across electoral institutions.
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electoral accountability in such systems. But national politicians elected through majoritarian
 elections have a different incentive to favor localities whose voters especially value public-goods
 provision. With voters in one locality substitutes for those in another, the incumbent politician
 allocates effort across localities to pick up votes most efficiently. This is done by concentrating on
 those localities whose voters arerelativelysensitive to public-goods production.
 Proposition 6. With national majoritarian elections and no average local ideological bias (βa +
 βb = 0), period-1 effort by the incumbent in locality a is increasing inαaαb
 , and period-1 effort in
 locality b is decreasing inαaαb
 .
 Proof. I derive the result for period-1 effort in localitya; the derivation for localityb is analogous.
 Begin by recalling that the incentives in national majoritarian elections when average local ideo-
 logical biasβa + βb = 0 are identical to those when local ideological biasβλ = 0. Proposition 2
 thus defines period-1 effort in localitya implicitly by:
 c′(ea1) = f (−αb
 αa) ·R (34)
 I must show that∂ f (y)
 ∂
 (αaαb
 ) > 0. Recall from the discussion following Equation 25 that:
 1. if αbαa≤ 1, then f (−αb
 αa) =
 ∫θb∈[−s,s] f (−αb
 αaθb) f (θb)dθb
 2. if αbαa
 > 1, then f (−αbαa
 ) =∫
 θb∈[−αaαb
 s, αaαb
 s] f (−αbαa
 θb) f (θb)dθb
 Using Leibnitz’s rule to differentiate the expression in Item 1 byαaαb
 gives:
 ∫θb∈[−s,s]
 (αb
 αa
 )2
 θb f ′(−αb
 αaθb) f (θb)dθb =
 (αb
 αa
 )2∫θb∈[−s,s]
 θb f ′(−αb
 αaθb) f (θb)dθb (35)
 which is greater than zero because by assumptionf (.) is single-peaked and symmetric around
 zero, so that forθb to the left of zero,θb < 0 and f ′(−αbαa
 θb) ≤ 0, while to the right of zero the
 opposite is the case.
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Differentiating the expression in Item 2 byαaαb
 gives:
 (αb
 αa
 )2∫θb∈[−αa
 αbs, αa
 αbs]
 θb f ′(−αb
 αaθb) f (θb)dθb +s f(−s) f (
 αa
 αbs)+s f(s) f (−αa
 αbs) (36)
 the first term of which is positive by the argument of the previous paragraph, and the second and
 third terms of which are clearly positive.
 Thus, national electoral-college elections reward those localities whose voters particularly
 value public-goods provision inabsoluteterms (but only when there is local ideological bias),
 while national majoritarian elections reward those localities whose voters particularly value public-
 goods provision inrelativeterms. To see the striking difference this may produce in the incentives
 of national politicians to efficiently provide local public goods, consider the incumbent’s period-1
 effort in each locality asαa, the value voters in localitya place on public-goods provision, becomes
 arbitrarily large.17 Then Equation 32, which definesea1 implicitly for electoral-college elections,
 approaches:
 c′ (ea1) =12
 f (0) ·R (37)
 which is the equilibrium level of effort with no local ideological bias; there is no impact on public-
 goods provision in localityb.18 In contrast, with majoritarian elections, period-1 effort in locality
 17Note that we must still assume that the distribution ofδiλ is sufficiently wide to assure that the incumbent’s voteshare in any locality falls strictly between zero and one. However, this is immaterial to the results, as the parameterγ
 which determines the width of the interval on whichδiλ is distributed drops out of the expression giving the probabilitythe incumbent wins.
 18With three localities, the degree to which voters value public-goods provision in one locality may af-fect the probability that other localities are pivotal, and hence the incentives to efficiently provide local pub-lic goods in those localities. However, the qualitative results reported here continue to hold. To see this, ob-serve that with three localities the marginal increase in reelection probability in equilibrium in localityb is
 f(
 βbαb
 )[F
 (βaαa
 )+F
 (βcαc
 )−2F
 (βaαa
 )F
 (βcαc
 )], which may be increasing or decreasing inαa. However, asαa be-
 comes arbitrarily large, this expression reduces tof(
 βbαb
 )[12 +F
 (βcαc
 )−2
 (12
 )F
 (βcαc
 )]= 1
 2 f(
 βbαb
 ), reinforcing the
 message that with electoral-college elections politicians do not have an incentive to shift all their effort to some localitywhere voters especially value public-goods provision.
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a approaches:
 c′(ea1) = f (0) ·R (38)
 =∫
 f (0) f (θb)dθb ·R= f (0) ·R∫
 f (θb)dθb = f (0) ·R
 which is the benchmark level of public-goods provision inlocal elections, while period-1 effort in
 locality b approaches zero:
 limαa→∞
 f (−αa
 αb) ·R= lim
 αa→∞
 ∫f (−αa
 αb) f (θb)dθb ·R (39)
 =∫
 0 f (θb)dθb ·R= 0
 (The second equality follows from the assumption thatf (.) has compact support.) Comparing
 these expressions gives the final proposition.
 Proposition 7. Without loss of generality, assumeαa to be arbitrarily large. Then public-goods
 provision in locality a is higher with majoritarian elections, and public-goods provision in locality
 b is higher with electoral-college elections.
 Proof. See above.
 Conclusion
 What is the role of electoral institutions in determining the incentives for national politicians to
 provide local public goods? The theoretical analysis in this paper suggests that neither electoral-
 college nor majoritarian elections unambiguously provide better incentives for national politicians
 to efficiently produce local public goods. Rather, electoral institutions interact with voter prefer-
 ences to encourage or discourage electoral accountability. The aggregation of votes across local-
 ities in both electoral-college and majoritarian elections results in weaker incentives to efficiently
 provide local public goods than in local elections, with this effect possibly greater for electoral-
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college elections. (Proposition 3 gives the precise condition.) In electoral-college elections, incen-
 tives will be particularly weak when there is local ideological bias for the incumbent or challenger;
 in contrast, any local ideological bias is immaterial in majoritarian elections so long as voters are
 on average unbiased across localities. Finally, from the perspective of any particular locality either
 electoral-college or majoritarian elections may be preferable when localities differ in the degree to
 which they value public goods over other, ideological concerns: localities whose voters especially
 value public goods will be better off with majoritarian elections, while other localities will be better
 off with electoral-college elections.
 From a modeling perspective an additional contribution of this paper is to show how the as-
 sumption of voter ideological heterogeneity allows one to easily model the career concerns of an
 incumbent politician running in a majoritarian election and acting in multiple policy arenas. Here
 the application is to a national politician responsible for public-goods provision in multiple lo-
 calities, but in principle the model applies to any environment in which government performance
 in multiple policy arenas takes the form here. Many details of the political environment can be
 captured in the weights which in equilibrium determine the allocation of effort across competing
 tasks. While in this model these weights are defined explicitly as the relative value voters in differ-
 ent localities place on public-goods provision, the weights can more generally be any function of
 the parameters of the model so long as they are derived in the process of “adding up” the incum-
 bent’s vote across voter groups.19 As Proposition 6 shows, the impact of changes in the political
 environment can then be determined.
 One implication of the results here is that the debate in the U.S. over the merits of the U.S.
 Electoral College may have relevance beyond the question of allocation of resources and adop-
 tion of campaign platforms by presidential candidates. Since electoral institutions influence the
 incentives of national politicians to efficiently provide local public goods, any change in electoral
 institutions has the potential to influence the relative merits of fiscal centralization or decentraliza-
 tion. For example, a move from an electoral-college system to a majoritarian system would make
 19Voter groups need not be synonymous with policy arenas, as is the case in this paper. In particular, although themodel provides a closed-form solution for only two policy arenas, there can be arbitrarily many voter groups.
 23

Page 25
                        

fiscal decentralization relatively less attractive for states whose populations are on average biased
 for or against one party, since those states fare especially poorly when public-goods provision is
 centralized and national elections operate according to an electoral-college principle. Similarly, the
 decentralization of public-goods provision would become relatively less attractive to states whose
 voters especially care about public-goods provision – for example, those that are vulnerable to nat-
 ural disasters – since those states do especially well under majoritarian voting when public-goods
 provision is centralized.
 More generally, this paper highlights the fact that fiscal decentralization has distributional con-
 sequences. Advocates of decentralization should be sensitive to the fact that certain jurisdictions
 within a country may be doing relatively well under the status quo of centralized public-goods
 provision. If there are other costs to decentralization – for example, if the payoff from reelection is
 less for local politicians, thus blunting the incentive to refrain from rent seeking while in office –
 then fiscal decentralization could result in worse public-goods provision for those localities which
 were favored in a centralized system. Indeed, it is possible that some of the negative outcomes from
 decentralization which have been observed are the result of these distributional effects, a subject
 for future investigation.
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