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Abstract

According to the conventional view, in politics, just as in economic markets,
competition between politicians is a force that pushes towards efficiency. We
provide a model that challenges this view. In the model, candidates can promise
to provide a public good or to engage in redistributive politics. We show that
the more intense is competition (measured by an increase in the number of can-
didates) the greater the inefficiency. This is because the tendency to focus on
policies that provide particularistic benefits increases with the number of candi-
dates at the expense of policies that benefit the population at large.

We also examine the impact of voters’ ideology, participation, and information
on the efficiency of the electoral process, by allowing for heterogeneity in voters’
responsiveness to electoral promises. The larger the fraction of non-responsive
voters, the less efficient the political process. This is because electoral compe-
tition focuses on swing voters, increasing the value of policies with targetable
benefits.
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1 Introduction

Electoral competition is typically viewed as a force pushing towards the efficiency of
political outcomes. For instance, drawing an explicit parallel between economic and
political markets, Becker (1958) defines an ideal political democracy as a system in
which “individuals endeavor to acquire political office through perfectly free compe-
tition for the votes of a broadly based electorate,” and argues that an ideal political
democracy would be “perfectly responsive to the ‘will’ of people.” In Becker’s view, the
shortcomings of real-world democratic systems are due to some measure of monopoly
power of existing candidates. This suggests that removing the barriers to entry in the
political process would reduce the inefficiencies by increasing the extent of electoral
competition.!

Even those who identify further discrepancies between real-world democracies and
the “ideal political democracy” (candidates may lack the ability to commit to platforms,
voters may be poorly informed)? do not challenge the view that, by providing a check
on self-interested politicians, electoral competition is beneficial.?

We challenge the view that electoral competition is necessarily beneficial. In our
model, the more intense is electoral competition (as measured by the number of candi-
dates), the greater the inefficiency. The idea is the following. The nature of elections
is such that candidates do not, in general, obtain unanimous approval; rather, they
receive support from a fraction of the electorate. Therefore, particularistic (or pork-
barrel) projects that can be targeted to subsets of the electorate can be more appealing
to politicians, than policies that benefit the population at large. This fundamental dis-
tortion results in inefficiencies, the severity of which depends on the number of parties.
The larger the number of parties, the smaller the fraction of the electorate whose votes
a candidate will win in equilibrium, and hence the greater the appeal of particularistic
policies relative to policies with diffuse benefits. This tradeoff between the targetability
of particularistic policies and the efficiency of policies that benefit the population at
large, worsens with the number of parties.

This argument does not require that candidates should lack the ability to commit

IThe similarity between electoral competition and economic competition has also been explored
by Buchanan (1968), Stigler (1972), and Wittman (1989).

2See Osborne and Slivinski (1996) and Besley and Coate (1998), and Coate and Morris (1995),
respectively. For a survey of models dealing with the inefficiency of democracy see Persson and
Tabellini (2000) .

3See Barro (1973) for an early account of the electoral process as a mechanism to move the private
preferences of the officeholder towards those of the electorate.



to a platform, or that they be better informed than voters. In fact, we study the effects
of electoral competition in a model that is very close in spirit to the “ideal political
democracy.” However, our conclusions regarding the efficiency of electoral competition
are markedly different from Becker’s.

In our model, there are N candidates who compete for office by making a binding
electoral promise to each voter concerning the allocation of a budget if elected. Can-
didates maximize their expected vote share. Voters are homogeneous: each voter will
vote for the candidate promising him the most utility. Candidates have a budget of
one dollar per voter and are faced with two possible choices: promise to invest all the
money in the public good in which case all voters get utility G (in money units), or
promise to redistribute the money. If G > 1 efficiency requires that the public good be
provided. Money (local public goods, pork-barrel projects), however, can be targeted
to subsets of voters. Even when efficiency requires that the public good be provided,
it may not be an equilibrium for candidates to do so. Suppose that all candidates offer
the public good. Then, they receive an equal share of 1/N of the vote. Now, if G < N,
offering transfers of more than G to more than 1/N of the voters is feasible, and is a
superior strategy. Thus, it is not an equilibrium for all candidates to offer the public
good, and hence the equilibrium is inefficient for 1 < G < N.

In this model, the inefficiency takes the form of under-provision of the public good.
This is in contrast with the classic analysis of the inefficiency of provision of public
goods in democracies (see for instance Stiglitz (1988)) which displays over- or under-
provision, depending on the difference between the policy preferred by the median
voter and the Samuelsonian optimum. This median voter model relies on exogenous
restrictions on the dimension of the policy space, such as linear taxes, and therefore (1)
cannot capture the incentives toward tactical redistribution which underlie our results,
and (2) does not yield clear implications about the effect of the number of parties on
the efficiency of the outcome.

Efficiency in our model is given by the probability that the public good is provided.
The range of values of G that give rise to an inefficient equilibrium grows with N.
This suggests that also the size of the inefficiency should increase with the number
of candidates. Indeed, we show that, for any given value of GG, the probability that
the public good is provided is decreasing in the number of candidates. Intuitively,
this is because the value of the targetability of transfers becomes more important as
the number of candidates increases. As the number of candidates goes to infinity, the
probability that the public good is provided converges to zero.

This inefficiency result is in contrast with the familiar efficiency result obtained



in the Cournot model of market competition, where increasing the number of firms
increases the efficiency of the equilibrium. Thus, in political markets, contrary to eco-
nomic markets, it may be beneficial to restrict the number of competing candidates.
We show that one could view our result as buttressing majoritarian electoral systems,
if one takes “Duverger’s Law” as implying that majoritarian electoral rules result in
equilibria with a small number of parties (two). Even if one does not accept this in-
terpretation of Duverger’s Law, our model suggests an interesting testable implication,
that the fraction of resources spent on public goods should be a decreasing function of
the number of political parties in a democracy.

We then introduce heterogeneity among voters by allowing them to differ in their
degree of responsiveness to electoral promises. This can be interpreted in several ways.
One interpretation is that there is an ideological dimension in voters’ preferences that
makes some voters more likely ex-ante to favor a specific candidate. An alternative
interpretation is that some groups of voters are less likely to participate in the election.
Finally, some voters might be less informed than others, and hence less responsive to
differences in the offers made by the different candidates. We call voters who are less
responsive partisans and the others swing voters. We study the effects of this hetero-
geneity on the efficiency of the electoral process. Candidates compete less intensely
for voters who are less responsive to electoral promises.* This has a consequence for
efficiency because, when electoral competition focuses on swing voters, candidates have
an even stronger incentive to provide pliable policies targeted to these voters, instead
of policies whose services benefit swing and partisan voters equally. This leads to lower
provision of the public good, relative to the case where voters have no ideological bias.

Thus, in our model, it is not lack of responsiveness by voters per se that creates
inefficiencies. Rather, it is the differential responsiveness by different groups of voters.
This may be relevant for thinking about policies to increase voters’ participation. We
also use this insight to discuss the role of campaign spending.

1.1 Related Literature

Inefficiency in Legislatures
Most of the literature on the inefficiency of democracy focuses on decision making
in legislatures (see Persson and Tabellini (2000) for a comprehensive survey of the

4This feature of our model parallels a finding by Lindbeck and Weibull (1987), and has been
documented empirically by Stromberg (1999). See Section 7.4 for more on the comparison between
our model and other models of redistributive politics.



literature). For instance, Baron (1991) models the legislative process via a sequential
bargaining model. These models analyze specific, very structured legislative processes;
they do not address candidates competing in large elections.

In Chari et al. (1997), policy is determined through bargaining between a president
and local representatives. This gives rise to a common pool problem whereby an
excessive number of local public projects are financed from general taxation (see also
Weingast et al. (1981)). Similarly, Persson et al. (1997) compare congressional and
parliamentary systems. In their model, the politician choosing the level of public good
provision has the option of foregoing the public good and appropriating the money
for his own district; again, a common pool problem arises. Our setup differs from
these models in the following essential way. Increasing the number of districts does not
increase the extent of competition, as legislators represents individual districts and do
not compete in the same arena. In contrast, we focus on national candidates who do
not represent any specific district: when proposing to increase transfers to a district,
our candidates take into account the loss of another district. Thus, the common pool
problem is logically different from the incentives generated by electoral competition.
The common pool inefficiency arises only because legislators are assigned to districts.

Inefficiency in Elections

Lizzeri and Persico (1998) compare winner-take-all with proportional systems, and
consider the effects of the magnitude of districts, in terms of public good provision.
That paper only considers two-candidate elections. The main point of that paper is
that, even with two candidates these systems lead to different outcomes. The current
paper focuses on one electoral system only to deal with the issue of the role of electoral
competition.

Persson and Tabellini (1999) discuss a two-candidates model related to Lizzeri and
Persico (1998) and also provide some empirical evidence on the provision of public
goods in different political systems.

Coate and Morris (1995) focus on voters’ imperfect information on the effects of
government policy. Besley and Coate (1998) discuss the efficiency of representative
democracy where candidates are citizens who, if elected, implement their favorite poli-
cies. Theirs is a model of repeated elections, and the inefficiency depends on the
dynamic nature of the model.

Number of Candidates

Myerson (1993) compares electoral systems in terms of the inequality of redistrib-
ution in a model with N candidates. Our paper borrows the model of redistribution
from Myerson, and adds a public good. The presence of the public good introduces



the tradeoff between efficiency and targetability which is the focus of our analysis, and
affords efficiency results which are absent in Myerson’s paper.

The effect of the number of candidates on political competition has been explored
in the setting of spatial competition (see, for instance, Palfrey (1984), Austen-Smith
and Banks (1988)). The spatial model is not naturally suited to discuss efficiency
(no two points in the policy space are Pareto-comparable); see Shepsle (1991) for
a review of this strand of the literature. Besley and Coate (1997) and Osborne and
Slivinski (1996) provide a different model of multi-candidate elections with endogenous
entry by citizen-candidates who have policy preferences and do not commit to electoral
platforms.

Heterogeneity in the Responsiveness of Voters

Lindbeck and Weibull (1987) and Dixit and Londregan (1995, 1998) are models of
redistributive politics with ideological voters. For a detailed discussion of the relation-
ship between our model and this strand of the literature, see Section 7.4.

Alesina, Baqir, and Easterly (1999) discuss the provision of public goods in relation
to ethnic divisions. Their analysis of U.S. local public goods shows that the shares
of spending on public goods is inversely related to ethnic fragmentation. To explain
this phenomenon, they provide a model of two-stage budgeting procedure, where first
voting takes place on the size of the budget, and in a second stage on its composition.
Our model of Section 6 provides an alternative explanation for this phenomenon.

1.2 Outline of the Paper

Section 2 describes the model. Section 3 presents the key technical step that allows
us to solve for the equilibria in the paper. This is a necessary condition of linearity of
the payoft of candidates, that must hold in equilibrium regardless of parameters such
as the number of candidates, or the degree of ideological heterogeneity of voters. This
condition is applied later in a variety of settings, to yield a complete characterization
of equilibrium. Section 4 is the central part of the paper; it describes the equilibrium
with equal (ex-ante) treatment of voters, and provides the comparative statics result
with respect to the number of candidates. Section 6 introduces ideology. Section 7
discusses a number of implications of the model. Section 8 concludes.



2 Model

2.1 Economy and Agents

There are N candidates. There is a continuum of voters with measure one. The set of
voters is denoted by V. There are two goods, money and a public good. The public
good can only be produced by using all the money in the economy.’

Each voter has an endowment of one unit of money. The public good yields a
utility of G to each voter. Voters have no a priori preference for either candidate, and
have linear utility over goods.°

Candidates make binding promises to each voter concerning the policy if elected. A
candidate can offer to provide the public good (to all voters); alternatively, he can offer
different taxes and transfers to different voters. Each voter votes for the candidate who
promises her the greatest utility. Candidates maximize their expected vote share. This
assumption on candidates’ objective can be interpreted as describing a proportional
system where the spoils of office (seats in an assembly) are divided proportionally to
the share of the vote.

2.2 Game

A pure strategy for a candidate specifies whether he chooses to offer the public good
or transfers (he cannot offer both). In the event he chooses transfers, a pure strategy
specifies a promise of a transfer to each voter. Formally, a pure strategy is a function
®:V — [0,400), where ®(v) represents the consumption promised to voter v. The
function ® satisfies one of two conditions: either ®(v) = G for all v’s, signifying that
the candidate offers the public good; or, fv ®(v)dv = 1, which is the balanced budget
condition when a candidate offers transfers. In the latter case, ®(v) — 1 represents the
transfer (or tax, if negative) promised to voter v.

There are two stages of the game:

Stage 1 Candidates choose offers to voters simultaneously and independently.

Stage 2 Each voter v gets offers (®1(v), ..., Py (v)) from candidates. After observ-
ing the offers, voter v votes for candidate ¢ if, for all j # 4, ®;(v) > ®;(v). Ties are

This assumption can be relaxed. See Lizzeri and Persico (1998) for one way to do so in the case
of two candidates.

6This assumption is made solely to simplify the notation and presentation of the results; all the
results hold for any increasing utility function. Thus, in Section 5 we will extend our analysis to the
case in which voters are risk averse.



resolved by randomizing with equal probability.

Voters’ behavior can be made fully consistent with the usual rationality assumptions
(strategic voting). Assume that the probability that the policy proposed by any given
candidate is implemented is equal to this candidate’s share of the vote; then, it is a
dominant strategy for a voter to vote for the candidate who proposes the policy that
is best for her. This interpretation of policy implementation is the one that we will
adopt when computing the probability of provision of the public good.

For values of G smaller than N there is no equilibrium in pure strategies. To see
this, consider for instance the case of two candidates. Suppose candidate 1’s strategy
was ®;. If &;(v) = G for all v, i.e. candidate 1 promises each voter the public good,
then candidate 2 can choose to promise more than G to more than 50 percent of the
voters and obtain more than 50 percent of the votes. This is impossible in equilibrium.
Suppose then that candidate 1 chooses to offer money. Now candidate 2 could take
a set of voters V] with small positive measure such that ®;(v) > 0 for v € Vi, offer
zero to these voters and use the saved money to finance offers of ®;(v) + € to all other
voters. The set V] and the € can be chosen so that candidate 2 wins with a share of the
vote arbitrarily close to one hundred percent. Thus, at equilibrium both candidates
will be employing mixed strategies.

A mixed strategy in this game could be a very complicated object, since the space of
pure strategies is large. We discuss the case where ®;(v), the offer made by candidate
i to voter v, is a realization from a random variable with c.d.f. F’ : ®, — [0,1].7
Note that, even when candidates use mixed strategies, each voter observes her realized
promises before voting, not random variables.

We concentrate on the case of equal treatment, where, in equilibrium, candidates
treat all voters identically ex-ante. It turns out that we only need to look at “sim-
ple” strategies of the following form: candidate ¢ chooses to promise the public good
with probability 3, and promise money with probability 1 — 3,. When candidates re-
distribute, they draw promises to all voters from the same F; (notice the absence of

8 The empirical distribution of transfers by candidate i to voters

the superscript v).
is Fj; hence, F;(z) is the fraction of supporters who receive promises below x from
candidate i. By manipulating F;, candidate i is able to target transfers to sections
of the electorate. We want to stress that there is a natural interpretation for these

mixed strategies: choosing F; can be thought of as choosing the Lorenz curve in the

"We rule out correlation between offers to different voters.
80Of course, the fact that offers are realizations of the same random variable does not mean that
each voter gets the same offer.



population.”

3 The Linearity of Returns to Transfers

In this section we characterize the function H* (x), the equilibrium probability of win-
ning a voter with an offer of x. This function summarizes all the information about
the opponents’ behavior that is relevant for a candidate. Regardless of the number of
candidates and of the ideological preferences of voters, H* (x) turns out to be piecewise
linear. This crucial property is used in the next sections to obtain a complete charac-
terization of the equilibrium strategies, i.e., the probability of provision of the public
good and the distribution of transfers.

Let F* denote the equilibrium distribution of transfers. We now show that H* (z) =
x/N whenever x belongs to the support of F* (and =z # G), and H* (z) < x/N
otherwise.!® Candidate 1’s problem is to choose a c.d.f. F to maximize his expected
vote share subject to the budget constraint. If the candidate offers x to a voter, the
probability of winning his vote is H* (x); if the candidate chooses offers according to
F, his expected vote share is [ H* (z) dF (x). Below, we will prove that the min of the
support of H* is zero, and the max is N. So, the candidate solves

max /O Ci (x)dF (z) s.t. /O Y dr (z) < 1.

The associated Lagrangean is

Ez/o [H* () + A (1 — )] dF (x).

Let A denote the support of F*, and A* be the optimal value of the Lagrange multiplier.
Since F* maximizes the Lagrangean, it must be that H* () — A*xis maximal, and
constant, on A. Since 0 is the inf of A, it must be that const = H*(0) — \* - 0 = 0.
Since N is the sup of A, we have 0 = H*(N) — A\*- N = 1 — NA". This shows
that A* = 1/N. Since H* (z) — A"z is maximal, and equal to zero, on A, we have
H* (z) = x/N for x in A, and H* (x) — /N < 0 outside of A.

9Given a poulation with mean income z and income distribution described by a c.d.f. F (z), the
Lorenz curve is the graph of the fraction of total income owned by the poorest u-th fraction of the
population, and is given by L (u) = (1/p) - [ F~* (s)ds.

9Notice that H* (z) is discontinuous at # = G whenever the public good is offered with positive
probability.
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Figure 1: Returns to transfers are linear in equilibrium.

We now verify that the minimum of the support of H* is zero, and the maximum is
N. First, F*is continuous.'! Suppose then that the minimum of A is m > 0. Because
of the budget constraint, m < G; therefore, because F* is continuous, the probability
of winning a vote by offering m equals zero. But then a candidate is paying m to
obtain zero votes, which cannot be optimal.

Denote with M the maximum of A. At equilibrium, M has to equal N. Indeed,
suppose it was smaller than N. Then, a player could deviate and give N — ¢ to more
than 1/N of the voters. This guarantees a vote share larger than 1/N, contradicting
equilibrium. Suppose then that M was larger than N. Because zero and M are in the
support of F', one optimal strategy is to offer close to M to 1/M of the electorate, and
zero to the rest. However, this strategy yields a vote share smaller than 1/N if M is
greater than N. Thus, M = N.

Finally, we show that the support of H* is the union of two intervals, [0, k] and
[G, N, for some positive k < G. In other words, we show that the only interval where F'
can be flat is [k, G|. Suppose that there is an interval (a, b) such that H*(b)— H*(a) = 0,
H*(G) > H*(b), and such that a and b are in the support of H*. This means that

" Suppose F is discontinuous at Z. Then, a fraction p > 0 of voters are offered Z. But this cannot
be optimal. Candidate 1 gains by offering slightly more than T to p — € of these voters, financing this
deviation by offering zero to the remaining . This deviation profitably breaks the tie at .
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the probability of obtaining a vote by offering b is the same as by offering a. However,
offering b is more costly. Thus, offering b cannot be optimal. A similar logic applies to
the interval [G, N].

There is a simple intuition behind the linearity of H* (z). H*(x) represents the
expected benefit from spending z. At an optimum, the benefit to a candidate has to
equal the shadow cost of x. The cost of spending x is the shadow cost of the budget
constraint, i.e., the opportunity cost of funds for a candidate. This opportunity cost
increases linearly with x. Therefore, H*(z) must be linear in z.

4 Equilibrium

Let us first consider the game of pure redistribution. Myerson (1993) provides an
analysis of the game where there is no public good. We adapt the following result from
his paper.!?

Theorem 1 (Myerson) If G < 1 there is a unique equilibrium with equal treatment.
The public good is not provided, and candidates choose transfers according to the dis-

tribution Qn given by Qn(z) = (%)ﬁ for z in [0, N].

To see why this is an equilibrium, observe that the probability of winning a vote
with an offer of z is H*(x) = [Qn(z)]¥ . We showed in Section 3 that H*(z) = z/N.
Solving for Qx (z) concludes the argument.

We now consider the case where G > 1. In this case the public good must be
provided with positive probability in equilibrium. To see this, suppose that candidates
2, ..., N behave according to the equilibrium described in Theorem 1. Then, if candidate
1 offers the public good, he receives a share of the vote of G/N > 1/N for G > 1.

Furthermore, if G < N there is no equilibrium where the public good is provided
with probability one; if all candidates offer the public good, offering transfers above G
to more than one Nth of the voters is feasible and is a profitable deviation. Thus, in
the region where 1 < G < N, candidates randomize between promising transfers and
offering the public good.

Theorem 2 There is a unique equilibrium with equal treatment. For 1 < G < N, the
equilibrium s characterized by a probability (B of providing the public good and a distrib-
ution of transfers F'* with support [0, k]U[G, N]. The number k is the unique solution in

12Myerson proves a more general result that treats any rank-scoring rule.
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(0,1) to the equation (N)N T1-4£) = (%)ﬁ (1-%), and = (£ )N T (%)ﬁ
The probability (3 is increasing in G. For G > N the public good is provided with
probability one.

Proof:  In view of the discussion in Section 3, in equilibrium it must be that H* (z) =
xz/N on [0,k] U [G,N]. When H* has this form, the payoff of a candidate who redis-

tributes according to F' is
/ H* () dF (z)

1
—F —
/ AF (@) =

and the strict inequality holds only if F' has a larger support than H*.
Now, let us turn our knowledge of H* into a characterization of F*. The probability
of winning a vote with an offer of = in [0, k] is

H* (z) = [(1—B) F* (x))" .
Equating to /N and solving for F™* yields

F* (z) = ﬁ (%)N_ for € (0, k). (1)

The probability of winning a vote with an offer of = in (G, N] is
H* (z) = [(1 = 8) F* (x) + "

Equating to /N and solving for F™* yields

F*(m)zﬁ {(%)N_—ﬁ} for 2 € (G, N). 2)

To complete the characterization of F™* we look for conditions to pin down (and k.
The first condition is given by the continuity of F*, which requires F* (k) = F* (G).
Substituting from (1) and (2), we get

(-G

12



The second condition is given by the budget constraint, i.e., fok zf (z)dz+ |, c];V xf (z)dr =
1. To compute the budget constraint, observe that, on [0, k] U [G, N],

and therefore

b 1 /1\™T 1 g&

Using this equation, the budget constraint can be expressed as

[ @]
(-6

Equations (3) and (4) form a system of two equations in the unknowns & and (.
It is possible to solve for k. Indeed, from (3) and (4), k must solve

b b

(T

a

a

or

N

H7-®7-0"- 0
B709-E70)

The function h (z) = (%)ﬁ (1 — %) is single-peaked on [0, 00), has a maximum at
z = 1, and has value zero at z = 0 and z = N. Because h is single peaked, equation
(5) only has two solutions: one is k = G; the other is k* (G, N) = h™! (G), where h™*
denote the inverse of h on the interval [0, 1]. Only the second solution can be part of an

or

equilibrium, since the first solution requires that 3 equals zero, and this is impossible
when 1 < G < N. Solving for  is accomplished by substituting £* (G) into equation
(3), to obtain §* (G, N).

Observe that k* (G, N) is decreasing in G since h (z) is increasing on (0, 1) and de-
creasing on (1, N'). Therefore, 3* (G, N) = (G/N)ﬁ —(k* (G, N) /N)ﬁ is increasing
in G.

13



To verify that the pair §* (G, N) and k* (G, N) indeed forms an equilibrium, we
need to check that the expected vote share from offering the public good, Sg, is equal
to 1/N,

N-1

Sg = j;o ]% (NJ— 1) [<1 _ ﬁ) F* (G)]N—l—j ﬁj _ %

Using the fact that SV ! L(N._l)qN_l_jpj = [(q +p)N —¢V| /pN, we rewrite the

J=0 j+1\ j
above equation as

(1=B) F* (@) + 8" — [ =p) F ()" _

1
—. 6
N N (6)
Since F* (G) = F* (k) we can rewrite this as

(- F @+ - [0-pF @ _ 1
BN N’
and after substituting from (1) and (2), we obtain
IRk I
3N N’

This equation is the same as equation (4). Thus, when § = 5* (G, N),k = k* (G, N),
it is indeed the case that S¢ = 1/N. This shows that the pair 5* (G, N),k* (G, N)
forms an equilibrium.

Uniqueness follows from the discussion in Section 3 together with the uniqueness
of the solutions of # and k. |

The analysis of Theorem 2 reduces the characterization of the equilibrium to finding
two parameters k£ and 3. These parameters can be easily obtained by first finding the

unique k£ # G that solves the equation (%)ﬁ (1 — %) = (%) NI (1 — %) Given k,
G k

is easily computed from 3 = (£)¥ T — (£
these parameters and verify numerically that the probability of provision of the public

good declines with the number of candidates for every value of GG. In the Appendix

)T, It is thus straightforward to compute

we present, the equilibrium values of # and k for different pairs G, N. For given value
of G, 5% (G, N) declines with N. Figure 2 below reports the functions 5* (G, N) for
N =2,...,6.

In addition to the numerical results, it is possible to show analytically that as
the number of candidates converges to infinity the probability that the public good is
provided converges to zero.

14



Beta

Figure 2: Probability of public good provision with N candidates.

Corollary 1 For any given G > 1, the probability 8 (G, N) that the public good is
provided converges to zero as the number of candidates N converges to infinity.

Proof:  First, recall from the proof of Theorem 2 that k£* (G, N) € (0,1), and therefore
N 1 1
(1 — BGN) (g’N)> — 1. Since k* (G, N) solves (Q) N-1 (1 — %) = (%) Nt (1 — %) and the

N

left hand side converges to 1 as N — oo, it must be that (@) R Noticing

1
that 3* (G, N) = (%)ﬁ — <&NN)> " and (%)ﬁ — 1 yields the conclusion. &

Suppose now that the winning candidate implements redistribution according to
the equilibrium strategy, the c.d.f. F* (z). This can be interpreted as the Lorenz curve
(empirical distribution of transfers) in the population. As the number of candidates
increases this distribution tends to become more unequal. This is because the support
of the distribution is [0, k* (G, N)][G, N]. As N increases, the value of the high-
est transfers made to voters goes up. Furthermore, the value of k* (G, N) was shown
numerically to decline with N. A more formal discussion of the way the overall distri-
bution of consumption changes with the number of candidates is the topic of the next

section.
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5 Efficiency

If voters are risk neutral, the only relevant measure of efficiency is the probability that
the public good is provided in equilibrium. The effect of the number of candidates on
this probability has been discussed above. Here, we consider the welfare effects of the
number of candidates in the general case where voters may be risk averse. In this case,
voters care not only about the probability of public good provision, but also about the
distribution of transfers at equilibrium. We show that any risk averse voter prefers a
smaller number of candidates.

It is important to distinguish between ex ante and ex post Pareto efficiency. This
is because candidates’ strategies involve randomization, and thus there are two notions
of allocation, one before and one after the uncertainty is realized. We consider the
perspective of a voter ex-ante, before the resolution of the uncertainty generated by
candidates’ randomized strategies. Before electoral promises are made, allocations are
lotteries over consumption. Ex ante Pareto efficiency ranks such allocations, taking
the point of view of a voter who considers the expected utility of the outcome of the
election before receiving an electoral promise.

We believe that the ex-ante perspective is more appropriate for evaluating the
effects of competition and for thinking about issues of constitutional design. This
corresponds to evaluating the alternatives behind a Rawlsian veil of ignorance. An
alternative viewpoint is the ex-post one, which compares final allocations (after the
uncertainty is resolved). After the winning policy is implemented, an allocation is
a consumption vector that specifies how much each voter consumes. Ex post Pareto
efficiency ranks such allocations, from the viewpoint of a voter who has already received
this consumption. In the context of redistributive politics almost all outcomes are
bound to be ex-post Pareto efficient, and thus in our context this concept seems less
interesting.

Voter v’ preferences are now represented by a monotonic, concave utility function
u, (z) defined over consumption. Thus, when the public good is provided this voter
experiences a utility u, (G), and when he receives a consumption (endowment plus
transfers) of z, he experiences a utility wu, (z).

When the public good is provided, denote the distribution of promises in consump-
tion terms by [(_ ¢ (z) (the right-continuous step function that is zero when z < G
and is one when z > ). Then, the expected c.d.f. of electoral promises (in consump-
tion terms) is

JN (ZE) = ﬁ]l(,ooyg) (CL') + (1 — ﬂ) F* (:L‘) .
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Since in equilibrium all candidates have the same probability of winning, Jy is the
expected distribution of electoral promises made by any candidate.
Substituting for F* (x) from (1) and (2) yields

(&)~ N for z € [0,k* (G, N))
Iv@ = (H5)" freel G.N).6)
(%)ﬁ for z € [G, N]

Denote .
xr 1

(@) = (5)
Then, Jy (z) = Qn (z) on [0,k* (G, N)) U [G,N]. We now show that the functions
Qn (z) and Qn41 (z) only cross once on (0, N + 1), and they cross at a point greater
than 1.

Lemma 1 Given any N > 2 there is a unique Ty € (1, N) with the property that
Qn (x) > Qn1 () if and only if x > Zy.

Proof:

Qn (z) — Qny1 (z) = <%>%_ (Nil)%

e 1\ 1 \¥
= N N(N-1) —_ _ -
e (5)7 - (7)

The expression in brackets is increasing in z, is negative for values of = close to zero and

positive for z = N. Therefore, there exists a unique Zy at which Qy () — Qn1 ()

equals zero. To verify that > 1, observe that when z = 1 the expression in brackets
1 1 1

1 1 1
VT Lo . 1\FT . . .
equals ( N) (—N +1) which is negative because ( N) is an increasing function

of N. 1

Corollary 2 Given any N > 2 and G < 1, all risk averse voters prefer an election
with N candidates to an election with N + 1 candidates.

Proof: By Theorem 1, Qy () is the equilibrium distribution of transfers when G < 1.
Lemma 1 shows that @y () dominates Q1 (z) in the sense of second-order stochastic
dominance. ]
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We now show that all voters prefer elections with fewer candidates. The proof uses
the property that 8(G,N) < 5(G, N + 1). In the appendix we show numerically that
this assumption holds for NV between 2 and 10.

Proposition 1 Given any N > 2 and G such that 1 < G < N + 1, all risk averse
voters with monotonic preferences prefer an election with N candidates to an election
with N + 1 candidates.

Proof: We show that Jy () dominates Jy1 (x) in the sense of second-order stochastic
monotonic dominance (see Huang and Litzenberger (1988)). This requires proving that:
(1) the expected consumption (transfers or public good) is no smaller under Jy (z) than
under Jy 41 (z); and (ii) that S (2) := [ [Jy () — Jy41 (x)] dz < 0 for all z > 0. Part
(i) is straightforward given the fact that 8* (G, N) is decreasing in N. We prove part (ii)
by showing that Jy (z) crosses Jy1 () only once, and from below, for x € (0, N + 1).
We divide the proof into two subcases.

1. G<§N.

In this case, in view of Lemma 1, Jy (x) crosses Jxn1 () exactly once, and from
below, on z € (G, N + 1). Therefore, we must check that, for z € (0,G) Jy () is
smaller than Jyy4 (x). For any n > 2, the function J, (x) is constant and equal
to Q, (G) — 5" (G,n) on (k* (G,n),G). Since by assumption G < Ty, we have
Qn (G) < Qn+1 (G). Recalling that 5* (G, N) > 5% (G, N + 1), we conclude that
JIn (z) < Jn41 (x) for values of z between max {k* (G, N) ,k* (G,N + 1)} and G.

For values of = smaller than max {k* (G,N),k* (G, N + 1)} it is easily verified
that Jy (z) < Jn41 (x) because Qn () < Qn1 (x) (see Figure 3).

2. G>§N.

In this case, in view of Lemma 1, Jy (z) is always greater than Jy; () on
z € (G,N +1). So, it suffices to check that Jy (x) crosses Jyi1 () at most
once, and then from below, on (0, G). To this end, observe that if Jy (z) crosses
Jn41 () on (0,G), any crossing must happen on (0,1) because for all n, J, (z)
is constant on (k* (G,n),G) and k* (G,n) < 1. Now, take the smallest point
in (0,1)at which Jy (z) crosses Jy1 (). On (0,1), we have Qn41 () > Qn (2)
(indeed, 7, > 1 for all n by Lemma 1). Therefore, Z must be such that Jy.1 (7) <
Q1 (Z), that is, Jyi1 () is constant for = between ¥ and G. But then there
can be no further crossings between Jy (z) and Jy41 () on (z, G), which proves
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Figure 3: Case G < zy.

uniqueness of the crossing. To show that the crossing is from below, notice that
7 is, by construction, the smallest point at which the two functions cross, and,

for x small enough, Jyi1 () = Qni1 () > QN (z) = Iy (2).

6 The Effect of Differential Responsiveness

We now allow voters to differ in their degree of responsiveness to electoral promises.
This heterogeneity can be interpreted in several ways. One interpretation is that there
is an ideological dimension in voters’ preferences that makes some voters more likely
ex-ante to favor a specific candidate. An alternative interpretation is that some groups
of voters are less likely to participate in the election. Finally, some voters might be
less informed than others, and hence less responsive to differences in the offers made
by the different candidates.

First, we address redistributional issues: we show that less responsive voters tend to
be disadvantaged in the process of redistributive politics (Theorem 3). This is because
competition for those voters is less intense.

Next, we show that this heterogeneity in responsiveness is a source of inefficiency
in our model (Theorem 4). The fact that electoral competition focuses on swing vot-
ers, creates an even stronger incentive for candidates to offer redistributive platforms
targeted to these voters, instead of a public good whose services benefit responsive an
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non responsive voters equally. This leads to lower provision of the public good, relative
to the case where voters are homogeneous.

We first discuss the case where voters may vote ideologically. Then we show that
the model can also be interpreted as one of differential participation or information.

There are N + 1 groups of voters: Vg, Vi, ..., Vy, where Vg is of size 1 — ¢, and
each V; is of size ¢/N for i = 1,..., N. Voters in V; are partisan for candidate i: with
probability p they wvote ideologically, i.e., they ignore electoral promises and vote for
candidate i; with probability 1 — p they vote for the candidate who makes the higher
promise. Voters in Vg are swing voters: they have no ideological preference, they
always vote for the candidate making the higher promise.

This way of modeling ideology allows for the possibility that there is another di-
mension of the policy space (such as war and peace, abortion rights ...) that matters
to some voters more than to others, and on which candidates have distinct positions.
The model can be readily extended to treat several degrees of partisanship by allowing
for groups with different probabilities p; of voting ideologically.

Theorem 3 Assume that, for each of the N candidates, there is a fraction ¢/N of
partisan voters who with probability p vote ideologically; the remaining (1 — ¢) are
swing voters. Assume further that G (1 — ¢) < 1. Then, the following is an equilibrium.
Each candidate chooses transfers according to a pair of distributions: offers to partisan

voters are drawn from the distribution F} (x) = (xﬁﬁ%) T on [O, %} ; offers to

swing voters are drawn from the distribution F§ (z) = (m%)m on [0, %{pp .

Proof: Denote by Kgand Kp the maximum of the support of the transfers to swing
and partisan voters, respectively. In equilibrium, [F% ()] " and [F} ()] " must be
uniform on [0, K] and [0, Kp|, respectively, in view of the discussion in Section 3. We
use the equation [F% (2)]Y ™' = 2/Kj to find F% (x),

1

R = ()" on ksl )
Analogously, 1
= (7=)" on kel )

It remains to solve for Kg and Kp. To this end, we first note that candidates must
receive the same expected return from offering x to swing and partisan voters, hence

[F3 @)V = (1 —p) [Fp ()]
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Substituting from equations (7) and (8) we rewrite the above equation as

Next, we note that the budget constraint requires that

Ks Kp
(=) [ adFs@) e [ wdfpe) =1
0 0

so substituting from (7) and (8) we have

Ks 1 2-N Kp
(1—90>/ ;xﬁxd:ﬂ+gp/ —— 1N 1xdr =1
0o (N—-1)(Kg)¥1 0o (N—=1)(Kp)FT

Solving the integrals and simplifying we get

1 1

—(1—p)Ks+ —=pKp =1. 10

N( ¢) Ks + NP (10)
Solving equations (9) and (10) for Kg and Kp yields Kg = T]\Zm’ Kp= Nllfé’;. |

Theorem 3 shows that less responsive voters are disadvantaged in the process of
redistributive politics. It also shows that in equilibrium all partisan voters are treated
equally by all candidates. It does not matter whether a voter is partisan in favor of
candidate i or j. All that matters is the candidate’s degree of responsiveness to electoral
promises. Thus, the analysis would be the same if we collected all partisan voters into
one group of “unresponsive voters.” The result would still hold if with probability p
these voters did not hear the promises, i.e. they were less informed. Analogously, it
would still hold if with probability p these voters did not vote.

In the next theorem we show that the inefficiency in our model is proportional to the
fraction of unresponsive voters in the electorate. To this end, we make the simplifying
assumption that these voters are completely unresponsive to electoral promises, i.e.,
p = 1. We are then able to show that, when a fraction ¢ of the electorate is partisan,
the probability of public good provision corresponds to the probability in a model where
no voter is partisan, and the public good has value G (1 — ). Thus, the probability
that the public good is provided is decreasing in the fraction of partisan voters.

The intuition is the following: when there are ¢ partisan voters and p = 1, in
equilibrium partisans receive zero transfers, thus freeing up resources for candidates
to compete for swing voters. Then, candidates can allocate transfers of 1/ (1 — )
per swing voter. This is more money per capita than was available in the case of no
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partisans. Normalizing the per capita money to 1 requires normalizing the value of
the public good to G (1 — ¢). After this normalization, the equilibrium can be derived
from Theorem 2.

Theorem 4 Assume that, for each of the N candidates, there is a fraction ¢/N of
partisan voters who with probability p = 1 vote ideologically for that candidate; the
remaining (1 — ) are swing voters. Then, the following is an equilibrium. Partisan
voters never receive any trasnfers. For 1 < G (1 —¢) < N, the equilibrium is char-
acterized by a probability 5 of providing the public good and a distribution of transfers

1
F§ with support [0,w] U [G, N/ (1 — ¢)], where w solves <M> vt <1 _ M) _

N N
1 1 1
<w(1]\;s0)> NI (1 _ w(;@) and B = <—G(IZ\;‘P)> A (—w(lj\?‘p)> M For G(l—¢) >N
the public good is provided with probability one.
Proof: See Appendix. [

7 Discussion

7.1 Contrast With Two-Candidates Winner-Take-All

In winner-take-all systems, candidates maximize the probability of winning the election
and not the expected vote share. These are system with a strong majoritarian bias,
where most of the powers of policy setting are delegated to the party with a majority
of votes, and where minority parties do not have much influence. A winner-take-all
system of electoral incentives also prevails in the direct election of a premier, where
the candidate with the highest number of votes receives all the spoils of office.

Duverger’s Law states that winner-take-all electoral systems are associated with
only two competing parties, while proportional systems are associated with a larger
number of parties. A “strong version” of Duverger’s Law is that winner-take-all elec-
toral rules result in equilibria with only two parties, because voters coordinate on the
two parties most likely to be elected, and avoid wasting their vote on other parties. A
“weak version” of Duverger’s Law simply records the empirical regularity that electoral
systems with a higher “degree of proportionality” tend to be associated with a larger
number of parties (see, e.g., Cox (1997)). Whichever version of Duverger’s Law we
believe in, it is interesting to compare multi-candidate elections under the proportional
system with two-candidate elections under a majoritarian system.
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Accordingly, we compare the results in Section 4 to the equilibrium in a two-
candidates election with a winner-take-all rule. In this, we follow Austen-Smith and
Banks (1988), who compare the equilibrium in a proportional system with three can-
didates with the equilibrium of a winner-take-all system with two candidates.'® In our

model, the comparison rests on the following theorem, proved in Lizzeri and Persico
(1998).

Theorem 5 Suppose N = 2, and 1 < G < 2. Under the winner-take-all system, in
the unique equilibrium with equal treatment both candidates offer the public good with
probability 1/2 for G € (1,2). Candidates offer the public good with probability zero
if G < 1 and with probability one if G > 2.

Comparing this equilibrium with the analysis in Section 4 shows that the propor-
tional system is generally more inefficient than a winner-take-all system. The proba-
bility of public good provision is larger in the two-candidates winner-take-all election
relative to the equilibrium with /N candidates in the proportional system, unless N = 2
and G < 3/2, or N = 3 and G is between 1.963 and 2.

This comparison suggests that two-candidate winner-take-all elections lead to more
efficient outcomes than elections under the proportional system with more than 2
candidates. If we take Duverger’s Law as implying that winner-take-all systems are
incompatible with more than two parties, then our findings could be constructed as an
argument in favor of winner-take-all systems over proportional systems.

7.2 Campaign Spending

We now build on the analysis of Section 6 to discuss the role of campaign spending. Our
model lends itself to a discussion of the efficiency consequences of campaign spending.
The main idea is the following. As was shown in Section 6, the presence of partisan
voters has negative consequences for the provision of public goods. One possible view
of campaign spending is that it creates partisans out of non-committed voters. This
view parallels the idea, familiar in industrial economics, of advertising to relax price
competition (see Tirole (1988)). If this is the outcome of campaign spending, then our
model suggests that campaign spending has negative welfare effects.!*

13 Austen-Smith and Banks (1988) analyze proportional representation in a three-candidate model
of spatial competition that integrates the electoral and legislative processes. The possibility of using
their analysis for a discussion of efficiency is limited by their use of the spatial model.

4 Notice that in our model, campaign spending distorts policy outcomes, thus, the negative effect
of campaign spending is present even before taking into account the resource cost of this spending.
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An alternative view is that campaign spending has an informative role. According
to this view the number of partisan voters is reduced by advertising, as voters become
more responsive to campaign promises, and less partisan. This also has a parallel in
industrial economics, in the idea of informative advertising. In this case, campaign
spending will have positive welfare effects.

We now present a very stylized model of advertising that captures this dual role of
advertising.

Assume that there are only two candidates and four groups of voters: just as in
Section 6, the first one is the set of initial partisans for candidate 1, it is denoted by P,
and has mass ¢/2. The second is the set of initial partisans for candidate 2 is denoted
by PJ. Members of P? are predisposed in favor of candidate ¢ in a sense that will be
made precise below. The third and fourth sets of voters are initial swing voters S
and each has mass (1 — ¢) /2. The reason we split the set of swing voters in two will
become clear.

There are two periods. At the beginning of period 1, each candidate is endowed
with a budget B. Candidate 1 can use this budget in two ways: spend it on members
of S to create more partisans in favor of himself, or spend it on members of Py and
make them into swing voters. Candidate two faces the same problem. Suppose that
the first kind of persuasion costs Cs per voter, and the second costs Cp per voter.

Denote by P! the set of voters who are partisans in favor of candidate i at the
end of period one. These voters vote for candidate 7 irrespective of electoral promises.
Denote by S! the set of swing voters at the end period 1. These voters vote for the
candidate who offers the higher utility.

In period 2 candidates observe the number of partisan voters and their allegiance,
and the game described in Section 6 takes place.

The following fact is immediate.

Fact 1 If Cs > Cp, in equilibrium candidate ¢ only advertises to members of P]Q.
If Cs < Cp, in equilibrium candidate i only advertises to members of S?.

The important implication of Fact 1 is that, if C's > Cp, advertising reduces the
number of swing voters relative to the initial situation. In light of Theorem 4, in this
case, advertising has negative consequences for the provision of the public good. In
contrast, when Cs < Cp, advertising has positive consequences for efficiency.
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7.3 The Size of Government

As the number of candidates increases, the size of government is affected by two con-
trasting forces: (i) the probability that the public good is provided decreases, implying
a smaller size of government; but also (ii) the distribution of transfers becomes more
unequal and the extent of redistribution increases, increasing the size of government.
We now show that in our model the combined effect of these two forces is ambiguous.
This implies that there is no direct relation between the size of government and the
efficiency of the equilibrium outcome. This is of interest in relation to the literature
dealing with the determinants of the size of government (see Persson and Tabellini
(2000) for a review). In Milesi-Ferretti et al. (2000), the effective number of parties
appears to have ambiguous effect (sometimes positive and sometimes negative, but
never statistically significant) on the total size of government expenditure.

We define the size of government as the aggregate amount of taxes levied by the
winning candidate in equilibrium. Recall that our model applies to an economy where
voters have an endowment of one unit of money, and candidates need to tax voters if
they want to provide the public good or to offer transfers to other voters. If the public
good is provided, the size of government is maximal, because voters are taxed the full
amount. If transfers of ® (v) are provided to voter v, the size of the tax on that voter
is max {1 — ® (v),0}. When transfers are distributed to the electorate according to
F* (z), the total size of government is given by fol (1 —z)dF*(x).

As we saw in Section 4, as the number of candidates increases, the probability that
the public good is provided decreases. This effect is in the direction of lower size of
government as the number of candidates increases. When G is large relative to N, this
effect implies that the size of government decreases with the number of candidates. For
example, fix G at 2.5. Then, if N = 2 the public good is provided for sure and the size
of goverment is maximal, while if N = 3 the winning candidate offers transfers with
probability 0.24, resulting in a smaller expected size of government.

On the other hand, the distribution of transfers tends to become more unequal as
the number of candidates increases. Thus, more resources are used for redistribution,
increasing the size of government. To see this, consider the case where G < 1. In
this case, the public good is never provided and F* (z) is equal to Qy (z) = (%)ﬁ
by Theorem 1, hence the size of government fol (1 —z)dF*(z) can be computed to

1
be (%) N-1 (1 — %), which is increasing in N. A continuity argument shows that the
expected size of government is also increasing in N for G bigger than, but close to, 1.
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7.4 Other models of Redistributive Politics

Lindbeck and Weibull’s (1987) influential paper provides the first model of redistribu-
tive politics based on utility-maximizing voters. Lindbeck and Weibull show that voters
who are more responsive to electoral promises are treated favorably by the political
process. That model is hard to extend beyond the two-candidates case; in contrast, our
model lends itself to treating the multi-candidates case. Nonetheless, the way we model
heterogeneous responsiveness is similar in spirit to Lindbeck and Weibull’s ideology,
and the flavor of our Theorem 3 is also close.

The two models differ in their predictions concerning efficiency. If we introduce a
public good in the Lindbeck-Weibull model, there is an efficient equilibrium if groups
are homogeneous.'” This is a consequence of assumptions on the interplay between a
stochastic ideology component and the curvature of voters’ utility functions, which are
imposed to ensure concavity of the candidates’ payoff functions, and hence the existence
of a pure strategy equilibrium. As a result of these assumptions, the incentives to target
voters are purely a function of ideological or utility differences between groups. Thus,
when groups are homogeneous, candidates lose the incentive to target subgroups of the
population; in our terminology, they do not gain by offering more than G to more than
1/N-th of the electorate. Therefore, the tradeoff between targetability and efficiency
disappears and the public good is provided efficiently.

The propensity towards efficiency of the Lindbeck-Weibull model results from the
assumptions on the distributions of ideology and on the curvature of the utility function.
It seems desirable to logically separate the effects of ideology from the incentive to
target sub-groups. Our paper shows that these incentives have important and rich
efficiency consequences, independently of the effect of ideological differences across
groups which are the focus of Lindbeck and Weibull, and which we address in Section
6.

8 Conclusion

The idea that economic competition is beneficial has solid theoretical underpinnings,
for instance in the analysis of the Cournot model, where the outcome becomes more
efficient with the number of firms NV and approaches the perfectly competitive outcome
as N — oo. In contrast, the view that electoral competition is beneficial has been

15See Lizzeri and Persico (2000).
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argued only informally, through the analogy between competition in markets and in
elections.

We have provided a tractable model of N-candidates electoral competition where
candidates choose whether to offer to provide a public good or to target transfers to
sub-groups of the population. We have shown that the incentive to offer particularistic
platforms increases with the number of candidates, and that, therefore, in equilibrium
the probability that the public good is provided decreases with V. In fact, as N — oo,
the public good is never provided, no matter how efficient it is. Voters standing behind
a Rawlsian “veil of ignorance” prefer elections with smaller numbers of candidates.

If we subscribe to a “strong version” of Duverger’s law, i.e., that electoral systems
with a strong majoritarian (winner-take-all) component lead to two-party competition,
while proportional systems are consistent with a larger number of parties, then our
analysis can be interpreted as supporting winner-take-all systems over proportional
systems.

An empirical implication of the analysis is that the fraction of the public sector
budget devoted to redistribution should be larger in democracies with a large number
of parties. However, the implications concerning the size of government (total size of
the budget) are ambiguous. Milesi-Ferretti, Perotti, and Rostagno (2000) present some
evidence broadly consistent with these predictions.!®

We then discussed the role of the responsiveness of voters to electoral promises, and
showed that the larger the group of pre-committed voters, the less efficient the political
process in terms of provision of public goods. One way to interpret pre-commitment is
as ideology: voters who are ideologically biased towards one candidate are less likely to
be responsive to electoral promises. In this sense, the degree of ideological polarisation
of an election is negatively related to efficiency. Interestingly, Alesina, Baqir, and
Easterly (1999) show that the level of provision of public goods in local jurisdiction in
the US is inversely related to their ethnic fragmentation. If we believe that the degree
of ethnic fragmentation is positively related to the degree of ideological bias of voters
in a district, our model provides an alternative explanation for their empirical findings.

Another way to interpret responsiveness is as “information:” voters who are not
well-informed about platforms are less responsive to electoral promises. Thus, the
larger the fraction of uninformed voters in the population, the larger the inefficiency.
This is interesting in relation to the role of electoral advertising in our model. Depend-

16Their analysis focusses on the effects of the degree of proportionality of the electoral system on
the composition of public spending. However, the number of parties has a (weak) positive effect on
the fraction of transfers.
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ing on its nature, advertising can be a source of efficiency (if it is informative) or of
inefficiency (if it increases the fraction of ideologically commited voters).

The drawback of electoral competition identified in this paper results from a force
inherent to the electoral mechanism. We believe that this force should be taken into
account in any discussion of the merits of electoral competition. Of course our model
is stylized, and abstracts from some important issues. One of these is corruption. Elec-
toral competition may have the effect of reducing corruption.!” A complete evaluation
of the role of electoral competition should take into account the consequences of corrup-
tion as well as those discussed in the present paper. Another element that our analysis
has abstracted from is the role of government coalitions. It would be desirable to have
a richer model that incorporates post-electoral coalitional bargaining. We believe that
the main elements of our analysis would be robust to such considerations.

17See Myerson (1993) for a model of multicandidate electoral competition that studies the perfor-
mance of electoral systems in the presence of corrupt candidates.
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Appendix

A Proof of Theorem 4.

Proof:  Since partisan voters get no money in equilibrium, we now focus on swing
voters. By the same argument as in the proof of Theorem 2, equilibrium requires that
if a candidate offers transfers, he cannot do better than by choosing F*. This requires
that H* (x) = z(1 — ¢)/N on [0, w] U [G, N/(1 — ¢)].

The probability of winning a vote with an offer of x in [0, w] is

H* (z) = [(1 =) F (2)]" .

Equating to z(1 — ¢)/N and solving for F* yields

P (2) = 1iﬂ (”(1]\_[ @))ﬁ for z € (0,w). (11)

The probability of winning a vote with an offer of = in (G, N/(1 — ¢)] is

N-1

ww=% (Y- E ey

=0
=1 =B F () + 8"
Equating to z(1 — ¢)/N and solving for F* yields

F(z) = 1i5 [(m(lj\—[ w))ﬁ iy

To complete the characterization of F* we look for conditions to pin down 3 and w.

for x € (G,N/(1 — ¢)). (12)

The first condition is given by the continuity of F™*, which requires F* (w) = F* (G).
Substituting from (11) and (12), we get

N

The second condition is given by the budget constraint, i.e., [* zf () dz+ fp zf (x)dx =
1/(1 —¢). To compute the budget constraint, observe that, on [0,w] U [G, N/(1 — ¢)],

ro-1= (52" 7=
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and therefore

b L S o\FT 1 e '
/mf*(:n)d:nzl_ﬁ(( N@) N_lmN (N—1)| =

a

b

)T

N

Using this equation, the budget constraint can be expressed as

(1— )™ [ w5 1 G\™| 1
L @ v - (9) |-

Equations (13) and (14) form a system of two equations in the unknowns w and (.

or

It is possible to solve for w. Indeed, from (13) and (14), w must solve

(S5 () T ()T

(S (1 ) (o)™ () g

1
The function h (z) = (%) N-1 (1 — %) is single-peaked on [0, 00), has a maximum at
z = 1, and has value zero at z = 0 and z = N. Because h is single peaked, equation
(15) only has two solutions: one is w = Gj the other is w* (G) = h™! (G), where h™!

denote the inverse of h on the interval [0, 1]. Only the second solution can be part of an

or

equilibrium, since the second solution requires that 3 equals zero, and this is impossible
when 1 < G(1 — ¢) < N. Solving for § is accomplished by substituting w* (G) into
equation (13), to obtain §* (G). Observe that w* (G) is decreasing in G since h is
increasing on (0, 1); therefore, 5* (G) = (G(1 — gp)/N)ﬁ —((1 = pw* (G) /N)ﬁ is
increasing in G.

To verify that the pair §* (G) and w* (G) indeed forms an equilibrium, we need to
check that the expected vote share from offering the public good, Sg, is equal to 1/N,

«— 1 (N-1 No1—j o (e N—1j _ L
s:jz_;ﬁ(j)a—m (@) =L
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Using the fact that Z;.V:’Ol j%(Nj*l)qulfjpj = |(g+p)" —¢"| /pN, we rewrite the

above equation as

[(1—3) F*(G)+ 8" — [(1 - B) F* (G)]"

1
BN N’

Since F* (G) = F* (w) we can rewrite this as

[(1—8)F*(G)+ 6" —[(1 = B) F* (w)]"

1
BN N’

and after substituting from (11) and (12), we obtain

N N
G(l—yp) | N-1 w(l—p) | N-1
o Ml e M
BN N’

This equation is the same as equation (14). Thus, when g = " (G),w = w* (G), it
is indeed the case that Sg = 1/N. This shows that the pair 5" (G),w* (G) forms an
equilibrium.

Uniqueness follows from the discussion in Section 3 together with the uniqueness
of the solutions of # and w. |
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B Numerical Solution of § and £

In this appendix we report the solutions to the system of equations

{ B 0-4 =" 0-%)

@
|
—~
o)
]
|
— —~
2l=
]

that characterize 3 and k (see Theorem 2). The following two tables report the values

of # and k respectively, as a function of G (rows) and N (columns).
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