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Abstract

We survey and synthesize the political economy literature on dynamic elec-
tions in the two traditional settings, spatial preferences and rent-seeking, un-
der perfect and imperfect monitoring of politicians’ actions. We define the
notion of stationary electoral equilibrium, which encompasses previous ap-
proaches to equilibrium in dynamic elections since the pioneering work of
Barro (1973), Ferejohn (1986), and Banks and Sundaram (1998). We show
that repeated elections mitigate the commitment problems of both politicians
and voters, so that a responsive democracy result holds in a variety of cir-
cumstances; thus, elections can serve as mechanisms of accountability that
successfully align the incentives of politicians with those of voters. In the
presence of term limits, however, the possibilities for responsiveness are at-
tenuated. We also touch on related applied work, and we point to areas for
fruitful future research, including the connection between dynamic models
of politics and dynamic models of the economy.
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1 Introduction

By its very nature, representative democracy entails the delegation of power by
society to elected officials who may use this power in ways that are not necessarily
in agreement with the interests of the electorate. A main concern for representative
democracy is then to devise means to discipline politicians in office to achieve
desirable policy outcomes for citizens. Political thinkers since Madison, if not
earlier, have considered the possibility of re-election to be an essential device in this
regard An active and growing literature on electoral accountability has taken up
this subject in the context of explicitly dynamic models. The ultimate goal of this
literature is to improve our understanding of the operation of real-world political
systems and the conditions under which democracies succeed or fail. This, in turn,
may facilitate the design of political institutions that produce desirable sequences
of policies. The literature is developing, but it has the potential to inform us about
the interplay between politics and dynamic processes such as economic growth and
cycles, the evolution of income inequality, and transitions to democracy (or in the
opposite direction, to autocracy).

In this article, we survey and synthesize the literature on electoral account-
ability, focusing on the interplay between disciplining incentives, provided by the
possibility of future re-election, and incentives for opportunistic behavior in the
present. Drawing from this literature, we show that repeated elections can be ef-
fective in mitigating the commitment problem faced by politicians whose ideal
policies are different from those desired by the majority. Moreover, we show that
when office incentives are important enough and politicians and other citizens place
sufficient weight on the future, responsive democracy is possible, in the sense that
elected politicians choose policies that converge to the majority winning policy.

Although superficially similar to median voter results in the traditional
Hotelling-Downs competition framework, the mechanism underlying responsive
democracy is different: candidates cannot make binding campaign promises, and
they do not compete for votes in the Hotelling-Downs sense; rather, they are citi-
zen candidates whose policy choices must maximize their payoffs in equilibrium,
and the responsiveness result is driven by competition with the prospect of outside
challengers, who themselves are converging to the median. Both incentives and se-
lection are important for this result: some politicians’ short run incentives may be
tempered by the desire to be re-elected, inducing them to compromise by choosing
policies that are more desirable for voters; and politicians who are not willing to
compromise will be removed, until a compromising candidate is elected. Though

1 The Federalist 57, in particular, offers a discussion of the role of re-election in the selection of
politicians and the control of politicians while in office.
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we frame our discussion in terms of representative democracies, and consequently
focus on elections as the means to discipline politicians, note that political account-
ability is to some extent at work in nondemocratic polities through protest, coups,
and revolutions.

Convergence to the majority winner in repeated elections arises from a politi-
cian’s concern for reputation and relies on the absence of term limits and the as-
sumption of incomplete information. The desire to be re-elected may induce politi-
cians to mimic types whose preferences are closer to those of the median voter, and
if the reward for political office is large enough, then the desire for re-election in-
duces politicians to approximate the median voter’s ideal policy. Thus, repeated
elections engender the possibility of responsive democracy, despite the paucity of
instruments that the voters can yield relative to the principal-agent model in com-
plete contract settings. We generally assume that politicians’ preferences are pri-
vate information, i.e., adverse selection, but we consider alternative assumptions
about the observability of politicians’ actions. In the perfect monitoring model,
policy choices of politicians are observable, while in the model of imperfect moni-
toring, or moral hazard, policy choices are observed only with some noise. We do
not attempt to explore each informational assumption under general specifications
of preferences, but we will survey the most relevant specifications from the point
of view of existing work on the topic.

Accordingly, throughout this review, we alternate the focus between two dif-
ferent environments that have received much attention in the literature. The first is
the classical spatial preferences environment derived from Harold Hotelling (1929)
and studied in the social choice tradition since the seminal work of Duncan Black
(1948) and Anthony Downs (1957). In this environment, voters have conflicting
policy preferences over a unidimensional policy space, and politicians have a short-
run incentive to adopt their preferred policies rather than those favored by the me-
dian voter. As explained, above, this short-run incentive can be overcome in a
repeated elections setting. The second environment is the rent-seeking environ-
ment studied in the public choice tradition exemplified by Robert Barro (1973) and
John Ferejohn (1986). In this environment, politicians have a short-run incentive to
shirk from effort, or equivalently to engage in rent-seeking activities that hurt other
citizens, while in office. In a repeated elections setting, the incentive of re-election
may induce politicians to exert high levels of effort as the office incentive becomes
more important, overcoming short-run incentives to shirk even in the presence of
adverse selection and moral hazard problems.

The spatial preferences and rent-seeking environments emphasize different con-
flicts of interest giving rise to short-term temptation—conflicts of interests between
citizens or between the citizens at large and politicians in office—which capture
important and related challenges to the well functioning of democracy. For in-
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stance, in the context of economic development, Acemoglu and coauthors (e.g.,
Acemoglu et al. 2005, Acemoglu and Robinson 2012) argue that nondemocratic
institutions tend to serve an entrenched elite at the expenser of the citizens at large.
As a consequence, these institutions suffer from a hold-up problem: they cannot
commit to not expropriate wealth, so economic actors fail to make productive in-
vestments, with lower growth as a consequence. The authors claim that democratic
political institutions can lead to more secure property rights and higher growth.
This argument implicitly assumes, however, that political representatives in demo-
cratic systems can commit to the protection of property rights, but a premise of
the electoral accountability approach is precisely that this is impossible. From the
viewpoint of this literature, electoral democracy in itself does not prevent elected
politicians from serving the interests of an elite because of the possibility of cap-
ture, and a central problem that arises is to understand the extent to which demo-
cratic institutions can indeed solve the commitment problem of politicians.

The electoral accountability literature shows that a key disciplining device for
preventing politicians in office from serving themselves, an elite, or even the citi-
zens’ myopic interests is the existence of a viable opposition in the form of credible
outside challengers. Electoral democracy in itself is not enough to solve the hold-
up problem, but it can lead office holders to moderate their policy choices when
politicians in office face the possibility of replacement. Although incumbents can-
not commit now to moderate future policies, the anticipation of future challengers
and the incentive to win re-election can serve to discipline politicians. In the ab-
sence of term limits, these incentives are maintained throughout an incumbent’s
tenure, and voters may rationally expect incumbents to choose moderate policies
in the future.

The absence of a term limit is important for the possibility of responsive democ-
racy. Elections can provide a commitment mechanism for politicians because an
office holder must provide a majority of voters with an expected payoff at least
equal to what they would obtain from an untried challenger; this is true at the time
a politician decides whether to compromise her policy choice, and because vot-
ers know the politician will have the same incentives in the next period, they can
rationally expect her to compromise in the future. When a term limit is in place,
however, politicians always choose their ideal policies (or zero effort) in the last
term of office, so prior to the last term, voters cannot expect an incumbent to com-
promise if re-elected, and the policy responsiveness result begins to unravel. But
this logic is incomplete. Assuming for simplicity that a two-period term limit is in
effect, it could still be that voters re-elect an incumbent after her first term of office
if her policy choice (or effort level) passes some threshold, inducing the politician
to compromise in her first term, even though she chooses her ideal policy in the
second term. Now it is the commitment problem of voters at work: if first-term
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politicians were expected to compromise, then a majority of voters would strictly
prefer to elect a challenger rather than re-elect an incumbent, so such a threshold
cannot be supported in equilibrium.

Interestingly, this logic does not apply in a two-period model, because elected
challengers are also expected to shirk, so the two-period model and the infinite-
horizon model with a two-period term limit possess fundamentally different incen-
tive properties. We show that a version of the responsive democracy result does
in fact obtain in the two-period model, with policy choices in the first period re-
flecting the preferences of the median voter as politicians become more office mo-
tivated. Thus, somewhat paradoxically, the two-period model better approximates
the infinite-horizon model with no term limit than it does the infinite-horizon model
with term limits. Of course, the infinite-horizon model with term limits is not nec-
essarily a realistic model for representative democracies, since politicians’ careers
usually extend beyond their term in office, so the idea that an incumbent will sim-
ply act in a completely self-serving fashion in the final term of office is perhaps
extreme.

The remainder of this article is organized as follows. Section 2 overviews
the classical static framework of electoral competition and provides notation and
background results used throughout. Section 3 presents a basic two-period model
of electoral accountability in the spatial preferences and in the rent-seeking en-
vironments, and it serves to introduce issues related to imperfect observability of
preferences and policy choices in the sequel. Section 4 presents the infinite-horizon
framework, encompassing much of the recent literature and introducing the con-
cept of stationary electoral equilibrium in the dynamic model. Section 5 sum-
marizes the literature dealing with adverse selection in infinite-horizon models.
Section 6 summarizes the literature dealing with political moral hazard in infinite-
horizon models. Section 7 reviews some of the applied literature connected to elec-
toral accountability, and it shows how the dynamic electoral framework presented
here can be used to model pandering and political business cycles, generalizing
some existing work in these areas. Section 8 concludes by identifying areas for
future research that are critical to the development of dynamic political economy
as a field.

2 Classical electoral competition

In this section, we present a static electoral framework, review classical results in
the theory of elections, and set notation and background results for the analysis of
dynamic elections to follow.
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2.1 Hotelling-Downs model

We begin with a basic model of electoral competition, tracing back to Hotelling
(1929) and Downs (1957), that assumes the political actors are two parties and
are office-motivated, in the sense that both parties seek to win election without
regard to policy outcomes per se. The two parties simultaneously announce policy
platforms; each voter casts a ballot for the party offering her preferred platform;
and parties seek to maximize their chances of winning the election. We denote
the policy space by X, and for simplicity we assume throughout that X € R. A
continuum N of voters is partitioned in a finite set 7 = {1,...,n} of types, with
n =2, and each voter type j e T has policy preferences given by the utility function
u;j:X — R. Assume:

(A1) Foreach jeT, u; has unique maximizer £; € X, which is the ideal policy of
the type j citizen, and furthermore types are indexed in order of their ideal
policies, i.e.,

X <Xp<--<ZX. (D

(A2) Forall jeT and all x,y € X with x >y, the utility difference u;(x) —u;(y) is
strictly increasing in j, i.e., preferences are supermodular.

These assumptions admit two simple formulations of utility that we rely on for
special cases. A common specification is guadratic utility, in which case u;(x) =
—(x—2%;)>+ K, where K is a constant; this functional form determines ideal policy
%;, and utility differences are V2 —x? 2% i(x—y), which is strictly increasing in the
ideal policy when x > y, fulfilling (A1) and (A2). Another is exponential utility,
whereby u(x) = —e* % + x+ K, which determines ideal policy £ ; and also satisfies
(Al) and (A2).

The distribution of types in the electorate is given by (g1,...,g,), where g; > 0
is the fraction of type j voters. We assume the generic property that types cannot
be divided into exactly equal parts, i.e., there is no S € T such that ) jesdj = %
This implies that there is a unique median type, which we denote m € T, defined

by the inequalities
1 1
jij<m jm<j

By (A2), voter preferences are order restricted, and a result of Rothstein (1991)
implies that the median type m is pivotal in pairwise votingg in the sense that a

2See also Gans and Smart (1996) for analysis of a single-crossing condition that is equivalent to
Rothstein’s order restriction.
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majority of voters strictly prefer policy x to policy y if and only if u,,(x) > u,(y).
In particular, the ideal policy £, of the median voter type defeats all other policies
in pairwise majority voting, i.e., it is the Condorcet winner.

The two parties, A and B, simultaneously announce platforms x4 and xg; im-
portantly, we assume that the winning party is bound to its election platform. Each
voter casts her ballot for the party offering the preferred platform, and the proba-
bility that party A wins, which is denoted P(x4,xp), therefore satisﬁes

if uy, (XA) > Uy (XB)’
if 14 (x4) < U (x8),
if x4 = xp.

P(XA,XB) =

= O =

We do not impose any restriction when the parties offer distinct platforms and the
median type is indifferent. Consistent with the assumption of office motivation,
we assume party A’s payoffs are given by P(x4,xp), and party B’s payoffs are 1 —
P(x4,xg). A Nash equilibrium (in pure strategies) is a pair (x},x}) of policies such
that neither party can increase its probability of winning by deviating unilaterally.

Next, we state the well-known median voter theorem establishing that under
the above weak conditions, strategic incentives of office-motivated candidates lead
to the adoption of the Condorcet winner, a phenomenon we refer to as responsive
democracy.

Proposition 2.1 Assume (Al) and (A2). In the unique Nash equilibrium of the
Hotelling-Downs model, we have xj = xp = X,.

An especially important application of the model with win-motivated parties is
to the determination of tax rates and public good provision. Romer (1975) applies
the median voter theorem to a model of lump sum transfers and linear taxes with
Cobb-Douglas utilities. Roberts (1977) extends the analysis to more general voter
preferences and establishes that the voter with median income is pivotal; this is true
even when preferences over tax rates fail to be single-peaked, because it can be
shown that voter preferences are nonetheless order restricted. Meltzer and Richard
(1981) provide a model in which the assumptions of the latter paper are satisfied,
and they examine the effect of varying the decisive voter (e.g., through a change in
the franchise) and the relative productivity of the median voter.

2.2 Calvert-Wittman model

The basic model of elections is extended by Calvert (1985) and Wittman (1977,
1983) to model political actors as candidates with policy preferences. We add the

3Technically, we assume that voters of the median type split their votes to create a tie, which is
decided by the toss of a fair coin.
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following standard continuity and convexity assumption:

(A3) The policy space X is convex, and for all j € T, u; is continuous and strictly
quasi-concave.

Viewing candidates as citizens, we let one candidate be type a € T and the other
type b € T, and we assume that the political candidates have opposed preferences,
ie., X, < X, < Xp. Given platforms x, and x;, the payoffs of candidate a are now
given by

P(xq,%5) (a(xa) + B) + (1 = P(xa,%) Jta (x5),

whereE? > 0 is an office benefit term that captures all non-policy rewards to holding
office[1 and candidate b’s payoffs are analogous. Because we allow politicians to
care about both policy and holding office, politicians have mixed motivations.

The median voter theorem extends to the Calvert-Wittman model.

Proposition 2.2 Assume (Al)—(A3). In the unique Nash equilibrium of the Calvert-
Wittman model, we have X}, = xj; = X

We see that the Downsian responsive democracy result generalizes even to the
case in which candidates have policy agendas that differ from the median voter’s;
thus, static elections, in which candidates can make binding campaign promises,
lead to centrally located policy outcomes.

2.3 Probabilistic voting

We have thus far assumed that political actors have full information about the pref-
erences of voters. A variation on the classical model, referred to as models of
“probabilistic voting,” assumes that a parameter of the voters’ preferences is un-
observed by the candidates at the time platforms are chosen. These models differ
with respect to the particular parameterization used (candidates may have unob-
served valences, or voters may have unobserved ideal policies) and the nature of
the distribution of the parameters; early work is due to Hinich (1977), Coughlin
and Nitzan (1981), Lindbeck and Weibull (1993), and Roemer (1997).

A simple way of introducing uncertainty is to assume an aggregate preference
shock ® € R to voter preferences that is unobserved by politicians. Let ® be dis-
tributed according to a continuous distribution F with full support. We strengthen
(A3) to

(A4) Forall jeT, u; is strictly concave,

4The convention in the literature is to mention the alternative terminology of “ego rents,” which
we have now done as well.
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and we assume the shock is linear: the utility of the type j voter from policy x is
uj(x) + ow. If utilities are quadratic, then ® can be viewed as simply a parameter
that shifts each type j voter’s ideal policy by the amount ®/2. Given distinct plat-
forms x, and x;, voters are indifferent between the platforms with probability zero;
thus, for almost all shocks ®, candidate a wins if and only if the set

{jeT uj(xqy)+omx, > uj(xy)+ @xp}

contains a majority of voter types. By our supermodularity assumption (A2), this
occurs if and only if the median type prefers candidate a’s platform, i.e., u,,(x,) +
WXy >ty (Xp) + OXp.
Therefore, assuming x, < x;, candidate a wins if and only if
U (Xq) — t (xp)

0o < —,
Xb — Xa

and the function

H(xg,m) = F<M)

Xp — Xg

gives the probability that candidate a wins. Then candidate a’s payoff is

H (xq,%p) (ta(Xa) + B) + (1 — H (xa,%5)) Ua(xp),

with candidate b’s payoffs defined analogously.

Due to non-convexities of payoffs, discussed below, equilibrium may require
mixed strategies on the part of candidates. Nevertheless, in the model with pure
policy motivation, i.e., B = 0, Roemer (1997) establishes existence in pure strate-
gies when the probability of winning is log concave. It is straightforward to show
that, in contrast to the median voter theorem, candidates adopt distinct equilibrium
platforms.

Proposition 2.3 Assume (Al)—(A4). In the probabilistic voting model with pure
policy motivation, assume that for all x, and x; with x, < xp, the functions H (x4, xp)
and 1 — H (x,4,xp) are, respectively, log-concave in x, and in xp. Then there is a
Nash equilibrium, and in every Nash equilibrium (x},x}; ), we have x}; < x}.

The case of mixed motives, with § > 0, becomes complicated by the possibility
that one candidate’s best response may be to ‘“jump over” the other in order to
capture the office benefit B with higher probability. To extend the existence result
to mixed motives and to provide an exact equilibrium characterization, we consider
the symmetric probabilistic voting model as the special case such that X € R is
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an interval centered at zero; for all j € T, u; is quadratic with £, = —X%; the ex
ante ideal policy of the median voter is zero, i.e., £, = 0; and for all x, F(x) =
1 — F(—x). In this case, the probability that the perturbed ideal policy of the median
voter is less than x is just the probability that ® < 2x, which is just F(2x). Note
that (up to labeling of types), assumptions (A1)—(A4) are satisfied in this special
case. The following is established by Bernhardt, Duggan, and Squintani (2009).

Proposition 2.4 In the symmetric probabilistic voting model with mixed motiva-
tion, where (Al)—(A4) are satisfied, assume that u, and uy are differentiable and
that F is log-concave. Then there is a unique symmetric Nash equilibrium, (x*,—x*),
and x* is defined as follows: if |ul,(0)| < 2Bf(0), then x* = 0, and otherwise, x* is
the unique negative solution to

g (X)

T om0

An implication is that increased office benefit leads candidates to adopt more
moderate platforms. In fact, if candidates are sufficiently office motivated or the
location of the median voter is known with high enough precision, i.e., 2B£(0) >
|u/,(0)], then we obtain exact coincidence of policy platforms, and analogous to the
median voter theorem, the candidates both locate at the median of the distribution
of medians in the unique equilibrium. Thus, an ex ante form of the responsive
democracy result extends to the model with probabilistic voting and sufficiently
office-motivated candidates.

The best response problem of a candidate with mixed motives is analogous
to that of a first-term office holder in the moral hazard model covered in Sub-
section [3.4] so it is instructive to consider the non-convexity problem mentioned
above and the role of log concavity in solving this problem. It is clear that because
the candidate’s objective function involves the term H (x4, xp)u4(x,), it need not be
quasi-concave. We can gain insight by transforming the problem into a constrained
optimization problem in which the candidate chooses policy x and a winning prob-
ability p as follows:

maxx p) p(”a (X) —Ug (xb) + B)
s.t. p < H(x,xp),

where we omit the constant term u,(x;) and (for expositional purposes) restrict the
problem to x < x,. The solutions to this problem correspond to the best policies
of candidate a given x;, subject to the restriction x < x;,. Although the objective
function above is nicely behaved, the constraint set is not in general convex, and it
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H (x,xp)

non-convex
constraint

Figure 1: Multiple best responses

is possible in principle that the best response problem has multiple solutions; see
Figure
We can, however, translate the constrained optimization problem to log form

as follows:
max . ) In(p) +1n (s (x) — ua (xp) + B)

s.t. In(p) < In(H (x,xp)).

The objective function of the transformed problem continues to be concave, and
we assume In(H (x,x,)) is concave in x, which implies that the constraint set is
convex; see Figure 2l Thus, candidate a has a unique optimal policy subject to
x < xp, and when the politician is policy motivated, this policy will be globally
optimal, obviating the need for mixed strategies.

2.4 Dynamic Hotelling-Downs model

The classical framework of electoral competition, in its diverse forms, has an im-
portant implication: in a representative democracy, competition leads politicians to
adopt moderate policy platforms when office benefit is sufficiently great. This reg-
ularity is predicated on the assumptions that candidates have the ability to commit
their policy choices and that elections are temporally isolated. In reality, however,
elections are repeated, and we cannot dismiss the effect of linkages across time and
the importance of time preferences in determining plausible sequences of policies.
For instance, Bertola (1993) and Alesina and Rodrik (1994) appeal to the median
voter theorem within each period in the context of growth models; more in line

10
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In(p) /
ta / .

N\
]

In(H (x,xp))

convex
constraint

Figure 2: Log concavity

with the treatment here, Basseto and Benhabib (2006) provide conditions for the
order restriction to be satisfied over sequences of policies in a dynamic economy.
Under reasonable assumptions, it turns out that if candidates can commit to
sequences of policies, then the median voter results persists in a strong form. To
formalize this, we return to the Hotelling-Downs model and strengthen (A2) to:

(AS) There exist constants 8; and x; for each type j € T and functions v:X — R
and c: X — R such that for all x e X,

uj(x) = 0y(x) —c(x) +x;,
where 0; <0, <--- < 0,.

Extending voter preferences to lotteries via expected utility, a straightforward argu-
ment (see Duggan 2014b) shows that given any two lotteries on the policy space,
say L and L', the difference in expected utility, Ey[u;(x)] —Ez [u;(x)], is mono-
tonic in the type j. Therefore, voter preferences over lotteries are order restricted,
and again the median type m is pivotal in pairwise voting. For example, we ob-
tain quadratic utility u;(x) = —(x — £;)> + K, by setting v(x) = 2x, c(x) = x?,
0, =%, and x; = —)?? + K;. For another example, we obtain exponential utility
uj(x) = —e i+ x+K » via a scalar transformation by e~%i, upon setting v(x) = x,
c(x) =¢",8 = e, and ¥ = &K ;. In Basseto and Benhabib’s (2006) economy, all
households trade off a measure of distortions against the redistribution implied by
the distortions, with households of different wealth disagreeing about the optimal

11
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trade-off; we can think about ;v (x) as the redistributed gains (or losses) associated
to policy, and about c(x) as the associated distortion losses.

To apply these observations to the dynamic policy model, assume that in an
initial election, two office-motivated parties simultaneously announce sequences,
x4 and xp, of policy platforms. Thus, party A’s platform is x4 = (xi,xf‘,...) €
X%, and likewise for party B’s platform. Assume the discount factor & € [0,1) is
common to all voters and that voters evaluate sequences of policies according to
their discounted utility; for example, party A’s platform is preferable to B’s for type
j voters if and only if

(1=-8) )8 uj(dy) > (1-8) 28 'u;(p),
=1 t=1

where 1 — & is a normalizing constant. The left-hand side of the latter inequal-
ity is equivalent to the type j voter’s expected utility from the lottery L that puts
probability (1 —8)& ! on policy x,, and the right-hand side is equivalent to the
lottery L' that puts probability (1 —8)8~! on x4. That is, the discounted utility
from a sequence of policies is mathematically equivalent to the expected utility
from a particular lottery, and by (AY) it follows that the median type m is pivotal in
pairwise votes over policy streams.

A dynamic median voter theorem for the model with unlimited commitment
is immediate: when all policy streams are feasible, the unique Nash equilibrium
is for both parties to commit to the ideal policy stream (£,,,%,,...) for the median
voter. But a more general result is possible. Assume that the set of feasible policy
streams is Y € X, perhaps reflecting the productivity of a durable capital good in
a growth economy, and assume that the median voter type has unique ideal feasible
policy stream X,,.

Proposition 2.5 Assume (Al) and (AS5). In the unique Nash equilibrium of the
dynamic Hotelling-Downs model with commitment to streams of policies, we have
XA = XB = f(m

A premise of representative democracy is, however, that politicians have dis-
cretionary power once in office, and the assumption that parties or candidates can
commit to policy for an infinite sequence of periods (or even a single period) can
reasonably be questioned. Duggan and Fey (2006) maintain the Downsian assump-
tion that parties can commit to policy choices in the current period. They show that
the median voter theorem is sensitive to the time preferences of voters and parties:
when voters and parties are not too patient, there is a unique subgame perfect path
of play (even if complex punishments are possible), and in equilibrium both parties

12



Political Economy of Dynamic Elections J. Duggan and C. Martinelli

locate at the median; but when players place more weight on future periods than
the current one, arbitrary paths of policies can be supported in equilibrium. Alesina
(1988) studies a repeated two-party model with probabilistic voting and shows that
when candidates cannot commit to policies, Nash-reversion equilibria can be used
to support non-trivial equilibria in which candidates’ choices diverge from their
ideal policies on the equilibrium path of play.

2.5 Citizen-candidate model

The commitment assumption is dropped entirely in the citizen-candidate models
of Osborne and Slivinski (1996) and Besley and Coate (1997), where campaigns
are viewed as non-binding. In this setting, voters elect a candidate to office, that
politician selects a policy, and the game ends. In equilibrium, the winning candi-
date simply chooses her ideal policy, and in two-candidate equilibria, each citizen
simply votes for the candidate whose ideal policy is preferred. Thus, policy choices
degenerate, and there is no scope for responsive democracy in the model.

Once we introduce dynamics into the electoral framework, however, informa-
tional considerations rise to the fore and can play an important role in escaping
the shirking equilibrium. It may be that politicians’ preferences are difficult to
ascertain before they are elected, and that the policy choices made by politicians
while in office may be observed only with noise. The literature on electoral ac-
countability, which is the subject of the remainder of this review, addresses these
issues: elections are modeled as a repeated game in which politicians are citizen-
candidates (who cannot make binding campaign promises) and have private infor-
mation about political variables (either their preferences or policy choices or both)
relevant to voters. These aspects of elections interact in complex and interesting
ways, permitting the analysis of a simple class of equilibria and informing our
understanding of the possibility of responsive democracy.

3 Two-period accountability model

3.1 Timing and preferences

This subsection introduces the basic ideas and themes of the accountability litera-
ture in a simple model. As in the previous section, we consider a continuum of cit-
izens, N, partitioned into a finite set of types 7 = {1,...,n}, withn >2 and g; > 0
denoting the fraction of type j € T in the population. Now, there are two periods,
t =1,2. In period 1, a politician is randomly drawn from the population of citizens,
with each type j having probability p; > 0, and chooses a policy x; € X, where X is
a convex (possibly unbounded) subset of R. In period 2, the politician in office, the
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incumbent, faces a randomly drawn challenger, with each type j having probability
p;- The winner of the election chooses a policy x; € X, and the game ends.

Each period, the policy choice x; generates a policy outcome y; in a nonempty,
convex (possibly unbounded) outcome space ¥ < R. Technically, neither politi-
cians’ types nor actions are directly observable by voters, but policy outcomes
are. We consider two possibilities: under perfect monitoring, the policy outcome
is deterministic and equal to the policy choice; under imperfect monitoring, the
policy outcome depends stochastically on the policy choice. We capture both en-
vironments by assuming that outcomes are realized from a distribution function
F(-|x) given policy choice x. Under perfect monitoring, we set ¥ = X and let the
distribution of outcomes be degenerate on x, and under imperfect monitoring, we
set ¥ = R and assume that F(-|x) is continuous with jointly differentiable, strictly
positive density f(y|x).

As in the citizen-candidate model, we assume that neither the incumbent nor
the challenger can make binding promises before an election. A related point,
which does not arise in the static model of elections, is that we also assume voters
cannot commit their vote, so that voting as well as policy making must be time
consistent. Figure [3] illustrates the timeline of events in the two-period model.
First, nature chooses the incumbent’s type. Once in office, the incumbent chooses
the first-period policy action x;. Next, a publicly observed outcome y; is realized.
Then voters vote to re-elect the incumbent or not. Finally, the winner of the election
chooses the second-period policy x;, and the policy outcome y; is realized.

Election
Nature Incumbent Nature Nature Voters winner Nature
| | | | | | |
[ [ [ [ [ [ .
) ) ) time
incumbent  policy policy challenger  re-elect policy policy
type choice x; outcome y; type ornot  choicex, outcome y,

Figure 3: Timeline in two-period model

Given policy choice x and outcome y in any period, type j citizens obtain a
payoff of u;(y) if not in office and a payoff of w;(x) + B if they hold office during
the period, where u;:Y — R and w;: X — R are type-dependent functions, and § >
0 represents the benefits of holding office. Total payoffs for voters and politicians
are the sum of per-period payoffs.

We consider two possible specifications of payoffs in the model.

Spatial preferences We assume that citizens of each type possess policy pref-
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erences, and that holding office does not change a citizen’s policy preferences,
although it may convey a positive benefit. We assume X = [x,X] is a closed and
bounded interval, and we assume perfect monitoring, so that ¥ = [x,X]. Utility for
policies has the simple form

uj(x) = wj(x) = 6;v(x) —c(x) +x;,

where v:X — R is a continuously differentiable, concave, and strictly increasing
function, c:X — R is a continuously differentiable, strictly convex, and strictly
increasing function, 8; < 6, < --- < 6, are type-dependent parameters, and K; is
a constant that can depend on type. To ensure interior ideal policies, we assume
01V (x) > ¢’(x) and 8,V (X) > ¢/ (x). Without loss of generality, we assume u; = w;,
v, and c¢ take non-negative values. Under our assumptions, each voter type j has
an ideal policy £;, and these ideal policies are ordered by type, as in (I). We
again assume a generic distribution of types among voters, so there is a unique
median type m. Assumptions (A1)—(AS5) are satisfied by voters’ preferences in this
environment, and for example, we admit the quadratic and exponential functional
forms,

uj(x):—(x_,ej)2+[(j and uj(x):—ex_“‘?j+x_|_Kj7

with constant K; appropriately chosen| In particular, the median type is pivotal
in pairwise voting over lotteries over policy. In this version of the model, citizen
types can be interpreted as ideological groups with different policy preferences; an
alternative is that citizens have common preferences but that the costs and benefits
of policy choices are distributed unevenly among citizens, e.g., when all citizens
prefer more public good but are taxed differentially due to variation in income.

Rent-seeking In this environment, all voters have increasing preferences over
policy outcomes, while a politician who holds office incurs a cost for higher policy
choices. We assume X = R and imperfect monitoring, so that ¥ = R. Utility has
the simple form

1
uj(y) = u(y) and w;(x) = v(x)— gc(x) + %,
J
where u:Y — R is continuous and strictly increasing, v:X — R is continuously
differentiable, concave, and strictly increasing, c:X — R, is continuously differ-
entiable, strictly convex, and strictly increasing, and 0 < 0, < 6, < --- < 6, and

SWe argue this following (A5), above. The fact that the exponential form is obtained via a scalar
transformation by e~/ does not affect the analysis of the spatial preferences model.
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Ki,...,Ky, are type-dependent parameters. We assume that if in office, each politi-
cian type has an optimal policy £;, which must be unique, and furthermore we
assume that ki,...,k, are specified so that the politicians’ maximized utility is
weakly increasing in type, i.e., for all j < n, we have w;(£;) < wj;1(£j41). To
ensure interior ideal policy choices, we also assume 6;V'(0) > ¢/(0). As in the
spatial preferences environment, the ideal policies of office holders are ordered ac-
cording to type, as in (I}). Again, assumptions (A1)—(A5) are satisfied by voters’
preferences, and we admit the quadratic and exponential functional forms

wi(x) = —(x—%)?+K; and w;(x) = —"Y +x+K;.

Note that we can assume politicians share the voters’ preferences over policy by
setting the term v(x) = E[u(y)|x] equal to the expected utility from policy outcomes
generated by the choice x, in which case an office holder differs from other citizens
only by the cost term (1/8;)c(x). In this version of the model, policy can be viewed
as a level of public good or (the inverse of) corruption, and politician types then
reflect different abilities to provide the public good or a distaste for corruption
while in office.

3.2 Electoral equilibrium

A strategy for the incumbent of type j is a pair T; = (n},n?), where
mie AX) and WX xY — A(X),

specifying policy choices in period 1 and policy choices in period 2 for each pos-
sible previous policy choice and observed outcomel]| Here, 7:} has the form of
a mixed strategy (a distribution over policy choices), but in the infinite-horizon
framework we will interpret n}- as the distribution of pure strategies used by type j
politicians; that is, given a subset Z < X of policies, n}- (Z) is the fraction of type j
politicians who choose policies in Z. For tractability, we impose the restriction that
the distribution 7:} has finite support for each type. A strategy for the challenger of
type j is a mapping
VY — AX),

specifying policy choices in period 2 for each policy type and observed outcome.
A strategy for a voter of type j is a mapping

ijY — [0,1],

%In the rent-seeking environment, we obtain quadratic preferences via a scalar transformation by
1/%;. This does not affect supermodularity of politician payoffs, established in Proposition[3.3]

"Measurability of strategies or subsets of policies will be assumed implicitly, as needed, without
further mention.
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where p () is the probability of a vote for the incumbent given outcome y. A belief
system for voters is a probability distribution u(-|y;) on T x X as a function of the
observed outcome.

A strategy profile 6 = (%j,Y;,p;) jer is sequentially rational given beliefs u if
neither the incumbent nor the challenger can gain by deviating from the proposed
strategies at any decision node, and if voters of each type vote for a candidate that
makes them best off in expectation, given their belief system for any realization of
y1. The latter requirement is needed because in a model with a continuum of voters,
no single voter’s ballot can affect the outcome of the election; the requirement is
consistent with optimization, and it would emerge in a type-symmetric equilibrium
of the model if we were to specify that with small probability, the ballot of a type
Jj voter would be randomly drawn to decide the election Beliefs u are consistent
with the strategy profile ¢ if for every y; on the path of play given (n;) jer» the dis-
tribution u(j,x|y;) is derived from (7:}) jer via Bayes’ rule 19 A perfect Bayesian
equilibrium of the two-period model is a pair (G, u) such that the strategy profile G
is sequentially rational given the beliefs u, and u is consistent with G.

Sequential rationality implies that challengers will choose their ideal policies
with probability one, since they cannot hope to be re-elected, so that y;(£;[y;) = 1
for all y;. This implies that the expected payoff of electing the challenger for a
voter of type j is

Ve = Y il )],
k

Similarly, sequential rationality implies 75? (Xjlx1,y1) = 1 for all x; and all y;, so
the expected payoff from re-electing the incumbent is

Vi) = Zﬂr(kb’l)E[“j(y)l)?k],
%

where ur(jly;) is the marginal distribution of the incumbent’s type given policy
outcome y;. Since the median voter is pivotal, the incumbent is thus re-elected if
VL(y1) > VS and only if V. (y;) = V€. Sequential rationality does not pin down the
votes of voters when they are indifferent between the incumbent and challenger; we
say the equilibrium is deferential if voters favor the incumbent when indifferent,

so that the incumbent is re-elected if and only if V! (y;) > V.

8In the terminology of Fearon (1999), voters focus on the problem of “selection,” rather than
“sanctioning.” See his essay for arguments in support of this behavioral postulate.
9Bayesian updating is well-defined, as we only consider equilibria in which the mixtures 7 } have
finite support.
101 the model with perfect monitoring, we add the assumption that the marginal on policy choices,
ux (j,x|y1), places probability one on x = y;. This emulates the model in which policy outcomes are
observable and chosen directly by the office holder.
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This general formulation of deferential equilibrium implies that there is an ac-
ceptance set of policy outcomes such that the incumbent is re-elected with proba-
bility one after realizations in this set and loses for sure after realizations outside
the set:

A = {meY:v,(n) =V}

We say an equilibrium is monotonic if the acceptance set is closed, and if for ev-
ery policy outcome belonging to the acceptance set, increasing the median voter’s
utility maintains inclusion in the acceptance set. Formally, for all y € A and all
y' € Y such that u,(oy’ + (1 —a)y) is weakly increasing in a € [0, 1], we have
oy + (1 —a)y € A. In the environments we consider, this implies that A is convex,
and in the spatial preferences model, that if A is nonempty, then £,, € A. The mono-
tonicity condition imposes a link between the voters’ utilities over policy outcomes
and the informational content of those outcomes in the first period. There could of
course be perfect Bayesian equilibria in which this link does not exist—in the spa-
tial environment with perfect monitoring, for example, it could be that the median
voter’s ideal policy is not chosen in equilibrium, and that voters update negatively
following a choice of the median policy off the path of play—but the posited link-
age seems natural in the electoral context and simplifies the equilibrium analysis
of the model.

An electoral equilibrium is a perfect Bayesian equilibrium that is deferential
and monotonic. We consider the implications of this equilibrium concept in the
context of the models with and without observable policy choices; as we will see,
several interesting properties that emerge in the simple two-period model persist in
the infinite-horizon model without term limits.

Before proceeding to the equilibrium analysis of the two-period model, note
that the assumption that voters observe the incumbent’s type directly could be ob-
tained if we fixed the prior p on the challenger’s type and allowed the prior beliefs
about the incumbent’s type to be degenerate. For example, if the voters’ prior
places probability one on the incumbent being type j, then Bayesian updating does
not occur, and we have y7 (j|y;) = 1. This implies that the median voter’s expected
payoff V! (y) is constant, and thus either A = (J or A = Y, and the median voter’s
choice p,, € {0,1} is constant. Then the first-period office holder solves

rilea}{ij(x) + B+ pulwj(£) + Bl + (1= pm)VS,

which has the unique solution x = £/. That is, the absence of uncertainty about
the incumbent’s type removes all reputational concerns of the politician, and the
equilibria of the model devolve to the trivial myopic strategies such that each type
of politician chooses her ideal policy. This observation holds regardless of whether
monitoring is perfect or imperfect and regardless of the preference environment.
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3.3 Adverse selection

In this subsection, we focus on the spatial preferences environment, and we assume
that the first-period policy choice, x|, is observable; in other words, the realized
policy outcome is y; = x; with probability one. The two-period model with perfect
information is analyzed by Reed (1994), who in contrast assumes rent-seeking
preferences and examines the optimal re-election rule for voters; we return to this
work at the end of the subsection. In the current model, note that a type j office
holder’s maximum payoff from choosing a policy in the acceptance set is
maxu;(x) +u;j(£;)+ 2B,

xeA

and, assuming £; ¢ A, the maximum payoff from shirking is
Mj()?j) ~|—V]~C + |3

Thus, the office holder’s choice is dictated by the comparison between max,ea u; (x)
and Vjc.

Of course, in equilibrium, if the first-period office holder’s ideal policy belongs
to the acceptance set A, then the politician will simply choose that ideal policy and
be re-elected. Other office holder types may optimally choose a policy in A, in
which case they choose the acceptable policy closest to their ideal policy; and the
remaining types simply shirk, choosing their ideal policy and being replaced by an
unknown challenger. Let

W = {jeT:%eA},

C = {jeT\W :maxeau;(x)+B=VF},

L = T\(WuC).
We refer to politician types in the set W as “winners,” in the set C as “‘compromis-
ers,” and in the set L as “losers.”

In this section, we first consider simple conditions such that there exists an

electoral equilibrium in which all politician types choose the median ideal policy
in the first period. It turns out that the incentives of the extreme types, j = 1,n, are

critical in determining the possibility of this responsiveness result. These types are
willing to compromise to the median if and only if

(B1) u(£n) +B=VE and wu,(£,)+p=VE.
or equivalently

0;(v(En) = 2 pev(E)) +B = (@) — 2 pre(fi) (2)
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for j = 1,n, and by linearity of the left-hand side, if the inequality holds for the
extreme types, then all politician types are willing to compromise to the median.
Condition (B1) holds when office benefit is sufficiently large, and even when 3 = 0,
it holds when the distribution of challenger types is close to symmetric around the
median and the median voter’s utility function is close to symmetric around his or
her ideal policy. In general, at an intuitive level, the condition holds as long as
office benefit is large relative to asymmetries in the model.

Then we specify strategies so that the acceptance set is A = {%,,} and all politi-
cian types choose the median £,,. These policy strategies are optimal by construc-
tion, and given these strategies, on the equilibrium path, the voters’ beliefs are
equal to their prior, and thus the median voter is indifferent between the incumbent
and the challenger. Off the equilibrium path, we specify that voters believe the
incumbent is the worst possible type for the median voter, so deviations from the
median lead to an electoral loss. These strategies and beliefs form an electoral equi-
librium and show how a responsive democracy result can arise in the two-period
model. The result holds despite the fact that politicians cannot commit to policy
platforms, but it is driven by the voters’ incomplete information and the politicians’
concern for reputation in the model.

Proposition 3.1 In the two-period model of adverse selection with spatial prefer-
ences and perfect monitoring, assume (B1) holds. Then there is an electoral equi-
librium with acceptance set A = {%,,} and such that every politician type chooses
the median policy in the first period, i.e., for all j, we have n; (Zn) = 1.

The equilibrium constructed above illustrates total compromise, in which every
politician type chooses the median policy. To provide insight into electoral equi-
libria with partial compromise, which arise in the infinite-horizon model, we relax
our restriction on parameters. Note that as long as p,, < 1, the median voter type
will strictly prefer a type m politician to an unknown challenger, i.e., i, (£,,) > V.
Let G, = {j < m: uy(£;) >V} denote the set of “above average” types to the
left of the median; let Gg = {j = m : u,,(£;) > V,S} denote the set of above aver-
age types to the right; and let G = G, U G be the set of all above average types.
Set £ = minGy and r = max Gg. It is straightforward to see that in equilibrium,
the above average types must be winning or compromising, i.e., G € W u C, for
otherwise an above average type loses in equilibrium, but losing politicians choose
their ideal policies in the first term, and the median voter would prefer to elect an
incumbent after a policy choice that reveals that she is above average.

We next construct an equilibrium with acceptance set equal to a non-degenerate
interval, A = [x(B),X(B)]. The type n politician weakly prefers to compromise at
the median rather than shirk if and only if @) holds for j = n. Note that @) always
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holds for j = m, and thus if the inequality fails for j = n, then it must be that
v(£m) — D Pev(£) < 0. This, in turn, implies that the inequality holds for all
j=1,...,m, and in particular, it holds for j = 1. We conclude that either the type
1 or type n politician is willing to compromise at the median. If both are willing to
make this compromise, then (B1) holds, so we henceforth assume that the type n
politician is willing to compromise and the type 1 politician is not:

(B2) ui(fn) +B<VE and  u,(%,)+p=VE.

Note the implication that higher types are more willing to compromise at the
median: since holds for j = n and fails for j = 1, it follows that v(%,) —
> Piv(fk) > 0, and thus higher 0; increases the left-hand side of inequality (2).
We then specify the upper endpoint of the acceptance set as the median policy, i.e.,
%(B) = .

The lower endpoint of the acceptance set is determined in two cases. In case the
type £ politician strictly prefers to compromise at the median rather than shirk, i.e.,

w(En) +B > VE, 3)

we set x(P) = £,,. In the remaining case, we define the lower endpoint ) so that
the type ¢ politician is indifferent between compromising and shirking1' it is the
greatest solution to

w(x)+p = V£ 4)

Note that x(f) increases with 3 until x(B) = £,,, at which point the first case ob-
tains. Letting £ = >, pxfx be the expected policy choice of a challenger in the
second period, concavity of v and convexity of ¢ imply

0;(v(%) = 2 pv(E)) +B > 0 > e(X) — D% pre(),

and thus we have ¥ < x(B). Moreover, since v is increasing, we conclude that
v(x(B)) — X pxv(£) > 0. This has important implications for the incentives of
more extreme types to compromise: because the type j politician is indifferent be-
tween shirking and compromising at x(p), it follows that types 1,...,¢ — 1 will not
be willing to compromise.

In addition, we assume that conditional on having drawn the incumbent from
the right side of the median type (and including the median type m), the median

HBecause uy is strictly concave, this indifference condition can have at most two solutions, one
below and one above the type ¢ politician’s ideal policy.
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voter’s expected payoff of re-electing the incumbent is at least as great as that from
drawing the challenger at large:

Zk:k?m PkUm (xAk)

A
Zk:k;m Pk

m

(B3)

This condition is satisfied if the probability of a median type challenger is suffi-
ciently large relative to right-skewness of the distribution of challenger types: as
long as the probability of a type m challenger is positive, it is satisfied when the
distribution of challenger types is close to symmetric around (or skewed to the left
of) the median and the median voter’s utility function is close to symmetric around
his or her ideal policy.

Under these conditions, we obtain a partial median voter theorem in which a set
of compromising politician types choose the median policy in the first period, some
choose their ideal policies and are re-elected, some may pool at an alternative closer
to (but distinct from) the median than their ideal policies, and some other types
shirk instead. The equilibrium has a partitional structure, in which the winning
types are centrally located and form a “connected” set of types around the median,
with compromising types surrounding the winning types, and losing types at one
extreme of the policy space. This structure is illustrated in Figure 4l The top panel
shows the equilibrium in case the type ¢ politician is willing to compromise to the
median, and the bottom panel depicts the equilibrium in the second case, where
where the lower endpoint is given by the type £ politician’s indifference condition
and the acceptance set is the darkened interval

Proposition 3.2 In the two-period model of adverse selection with spatial prefer-
ences, assume (B2) and (B3). Then there is an electoral equilibrium with accep-
tance set A = [x(B),x(B)] such that X(B) = £, and:

(i) if B satisfies (3), then x(B) = X, and there exists k € {2,... £} such that

L={l,...,k—1} and C = {k,...,n} and W = {m}

(ii) otherwise, x(B) is the greatest solution to (), and there exists k € {{ +
1,...,m} such that

{¢,...;k—1}u

L=A{l,....0—1} and C = m+1,....n}

and W = {k,...,m}.

12The statement of Proposition 3.2limplicitly relies on the fact that if (@) holds, then ¢ < m.
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B satisfies (3)

Q. Qf\

/‘\/‘\

x(B) defined by @)

00NN .
———————

Figure 4: Partial compromise equilibria

For the equilibrium construction when  satisfies (3)), we specify that the ac-
ceptance set is A = {£,,}, and we specify that politician types j = m choose the
median policy X, and types j < m choose X, unless they strictly prefer to shirk.
Since higher types are more willing to compromise at the median it follows that
there is a type k as in (i) such that types j > k are willing to compromise at the
median, while types j < k are not. And since the set of types who compromise at
the median truncates only below average types, the median voter is indeed willing
to re-elect the incumbent, conditional on the choice of the median policy. To justify
this claim more formally, note that

Ve = ijum()?j)
kil n
= ij”m<)ej)+2pj“rn(’ej)
i=1 =k
ij + ijum x})

j=k

N
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where the inequality uses the fact that all types j = 1,...,k— 1 are below average.
This implies

n
Pj A PN A A
an < <n71> um(-xj) = ZHT(]|xm)um<xj) = Vrfl(xm)'

J

Finally, given policy choice x # %, if this is the ideal policy of a politician type
that does not compromise, i.e., x = £; for some j outside C U W, then the politician
is below average, so the median voter prefers to elect the challenger. And if x
is off the equilibrium path, then we assign voter beliefs so that voters believe the
incumbent is the worst possible type for the median voter, so once again the median
voter prefers to elect the challenger.

When x(B) is defined by (), we specify that the acceptance setis A = [x(B), %]
and that the type ¢ politician compromises at x(f3), while above average types
£+ 1,...,m choose the closest acceptable policy to their ideal policy, and below
average types 1,...,¢ — 1 shirk. We have noted that v(x(B)) — >, prv(£k) > 0, so
higher types are more willing to compromise at x(3), and therefore these politician
strategies are optimal given the acceptance set. Since only above average types
choose x(PB) and the ideal policies &, ..., &,—_;, the median voter weakly prefers to
re-elect the incumbent after these choices are made. And by (B3), the median voter
also weakly prefers the incumbent to the challenger conditional on £,,. Since policy
choices X1, ...,%x_ are made by below average types, the median voter prefers to
replace the incumbent with a challenger following these choices. Finally, for x off
the equilibrium path, if x is outside the acceptance set, then we assign voter beliefs
so that voters believe the incumbent is the worst possible type for the median voter;
and if x belongs to the acceptance, then we specify that voter beliefs are equal to
their prior, completing the equilibrium construction.

Proposition 3.1] implies that if the office benefit B is sufficiently large, then
there is an electoral equilibrium in which all types compromise at the median, and
Proposition [3.2] extends this result to allow for low office benefit, while imposing
some limitation on skewness of the distribution of challenger ideal policies. Both of
these results permit the existence of other electoral equilibria in which the respon-
sive democracy result fails. Next, we address this issue by assuming sufficiently
high [ and strengthening (B3) to impose strict inequalities in both directions. Con-
ditional on having drawn the incumbent from one side of the median type (and
including the median type m), the median voter’s expected payoff of re-electing
the incumbent is strictly greater than drawing the challenger at large:

Ek:kZm PklUm (x,\k)
Dcksm Pk

Zk:kSm PklUm (xAk)
Zk:ksm Dk

> V¢ and > V<.

m

(B4)
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This condition is satisfied if the probability of a median type challenger is suffi-
ciently large relative to asymmetries in the model. The next proposition provides a
strong responsive democracy result by establishing that when (B1) and (B4) hold,
all politician types choose the median policy in the first period in every electoral
equilibrium.

Proposition 3.3 In the two-period model of adverse selection with spatial prefer-
ences, assume (B1) and (B4). Then in every electoral equilibrium (G,u), each type
J chooses the median policy in the first period, i.e., Tt} (%) = 1.

To see the result, note that in an electoral equilibrium o, a finite number of
policies, say x' <x? < --- < xf, are chosen with positive probability in the first
period, and we can write ur (j|i) for the voters’ posterior belief that the incumbent
is type j conditional on observing choice x'. Let u(i) denote the probability of
observing x' in the first period. Then we have the following helpful accounting
identity, which holds for all strategy profiles:

J4 Y4 n

SHOVAEI0) = D) Y um(ear (i) = Y pjun(s) = Ve
J

i=1 i=1 Jj=1
where we use the fact that for all politician types j, we have

l

pi = > u(jlu().

i=1

It follows that V! (x|c) = V. for some type j. Now using the assumption that o is
an electoral equilibrium, it is deferential, and so the acceptance set A is nonempty.
By monotonicity, it contains the median policy £,,, and (B1) implies that every
politician type chooses a policy in the acceptance set and is re-elected. In this
case, the accounting equation implies V/ (x|c) = V¢ for all i, so that after every
equilibrium policy choice in the first period, the median voter is indifferent between
re-electing the incumbent and selecting a challenger.

Suppose that there are three or more distinct policies chosen with positive prob-
ability, so ¢ > 3. Since the acceptance set is an interval and equilibrium policy
choices are optimal, it follows that: for all j with £; < x!, type j politicians choose
x!; for all j with x' < % i< x’, type j politicians choose their ideal policy; and for
all j with x* < £ , type j politicians choose x'. Assume without loss of generality
that V! (x!|6) < V! (x’|c), and note that the median voter’s expected payoff from
re-election, V! (x/|c), is minimized at x' = x'. Moreover, by concavity, we actu-
ally have V! (x*|c) > V! (x'|c). Indeed, if x*> = %,,, then the choice of x* reveals
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that the politician is the median type, so V! (x*|6) = u,,(%,), and the inequality
follows. Otherwise, we have x> < £,,, and there is some type j politician such that
x> = £;, which implies V!, (x*|6) = u,(£;), whereas politician types pooling at x!
are further from the median, so once again the inequality follows, contradicting
our observation that all equilibrium policy choices in the first period determine the
same expected payoff from re-election for the median voter.

Thus, we have ¢ < 2. Since the type m politician chooses %,, € A in an electoral
equilibrium, we can assume x*> = £, without loss of generality. We know that each
type j with £; < x! chooses x!, and so the expected payoff to the median voter from
re-election of the incumbent conditional on x' is maximized when all types j < m
choose x'. Let ¢’ be this strategy profile. Using the accounting identity and (B4),
we have

Vel = Sl ye i) 4l )
Zk:kZm Pk

(+*[o”).

This implies that VS > VI (x'|6’) > V. (x!|c), a contradiction. Thus, we must
have £ = 1, and therefore every politician type chooses the median ideal policy,
completing the proof.

Note that the centripetal effect of electoral incentives highlighted in Propo-
sitions derives from the informational asymmetry in the model. An ex-
tremist office holder has incentives to pool at the median ideal policy in order to
avoid appearing extremist, but if voters observed politicians’ types, then this in-
centive would be removed. Thus, asymmetric information can facilitate responsive
democracy, whereas full transparency leads to shirking. This observation antici-
pates an “anti-folk theorem” for the version of the infinite-horizon model with in
which the incumbent’s type is observed by voters, stated in Section [4l

The equilibria highlighted in Proposition have a structure similar to
equilibria in the infinite-horizon model. As in the current subsection, we will see
that in the infinite-horizon model, when the office benefit is high enough, we ob-
tain the responsive democracy result that all politician types pool at (or close to)
the median voter’s ideal policy in every equilibrium. Moreover, the partitional form
of equilibrium in Proposition [3.2]extends to an interesting class of equilibria in the
infinite-horizon model. A technical difference between the two-period and infinite-
horizon model is that in the current setting, compromise incentives in @) are linear
in 6;, which implies that at least one extreme type is willing to compromise at
the median policy. In particular, the equilibrium in Proposition cannot support
losers on both sides of the median policy; in the infinite-horizon model, this is a
possibility. Interestingly, equilibria of the two-period model do not approximate
equilibria of the infinite-horizon model with a two-period term limit. In the latter
model, we do not obtain the strong responsiveness results from Proposition
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when the discount factor and office benefit are high, because voters face a commit-
ment problem: if all politician types were to choose the median policy in their first
term of office, then the median voter would always prefer to elect the challenger,
but this removes the incentive of first-term office holders to compromise.

The two-period model with perfect monitoring is investigated by Reed (1994),
but he considers the rent-seeking environment with continuously distributed types,
and rather than analyzing electoral equilibria, he focusses on the distinction be-
tween performance and selection effects, and he considers the retrospective voting
rule that maximizes expected effort. In response to a cutoff for re-election, politi-
cian types partition themselves in the first period into winning, compromising, and
losing sets, exemplifying the partitional structure highlighted in Proposition [3.2]
and they choose their ideal effort levels in the second period. A drawback of the op-
timal re-election rule, however, is that information is revealed by the policy choice
of the incumbent in the first period, so that the cutoff may be time-inconsistent, in
the sense that it can require voters to replace an incumbent who is superior to an
untried challenger.

3.4 Moral hazard and adverse selection

We now suppose that in addition to a politician’s type being private information,
the first-period office holder’s action x is not observed directly by voters; rather,
we assume voters observe a noisy outcome y realized from a differentiable, pos-
itive density f(-|x;). That is, we combine adverse selection and moral hazard in
the two-period framework. Furthermore, we focus on the rent-seeking environ-
ment, where voters have common preferences that are monotonically increasing in
v, while politicians internalize the cost of the policy x and have ideal policy choices
X1 < --- < X,. Fearon (1999) studies a related model, the difference being that he
assumes a random shock added directly to the voter’s utility, and not to the underly-
ing policy outcome[3 Chapter 3 of Besley (2006) presents a two-period, two-type
model in which the first-period office holder observes the values of a binary state
of the world and preference shock, followed by a binary policy choice. Closer to
the model of this section, Chapter 4 (coauthored with Michael Smart) of the book
investigates a two-type model in which an office holder essentially chooses a level
x of shirking, and voters observe this with noise, x + €, but it is assumed that the
first-period politician observes the policy shock € before her choice; in addition,
the policy choice of the good type of politician is fixed exogenously. Ashworth
and Bueno de Mesquita (2014) consider the effect of varying voter information in
two simplified models of adverse selection and moral hazard.

13The approaches are interchangeable when voters are risk neutral, but not otherwise.
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Chapter 4 of Persson and Tabellini (2000) contains a simplified, two-period
model of symmetric learning, in which politicians are parameterized by a skill
level that is unobserved by voters and politicians themselves. In this setting, voters
and politicians update their beliefs symmetrically along the equilibrium path, and
signaling cannot occur. Moreover, voters are assumed to be risk neutral. Ashworth
(2005) considers a three-period model of symmetric learning that further differs
from ours in that the skill level of a politician evolves over time according to a ran-
dom walk Ashworth and Bueno de Mesquita (2008) use a variant of the model,
one in which the voter has quadratic policy utility and a stochastic partisan pref-
erence, to establish existence and comparative statics of incumbency advantage.
We consider the symmetric learning environment separately in the infinite-horizon
model in Subsection

Other work, including Barganza (2000) and Canes-Wrone, Herron, and Shotts
(2001), studies a two-type model in which politicians differ in ability. In the latter
paper, the voter’s desired policy depends on the realization of a state of the world,
about which politicians are better informed. Politicians may have an incentive to
pander to voters by knowingly choosing policies that are not in the voters’ best
interest. Maskin and Tirole (2004) study pandering in a two-type model in which
politicians differ in preferences. Austen-Smith and Banks (1989) investigate the
voters’ ability to discipline politicians when all politicians have the same prefer-
ences, so that the model is one of pure moral hazard.

The development in this subsection is based on|Duggan and Martinelli (2017),
who establish existence and provide a characterization of electoral equilibria in
the current framework. For simplicity we take the policy choice x to be a shift
parameter on the density of outcomes, so, abusing notation slightly, the density can
be written f(y|x) = f(y—x) for strictly positive density f(-), and the probability
that the realized outcome is less than y given policy x is simply F(y —x). We
assume that f satisfies the monotone likelihood ratio property (MLRP), i.e.,

fo=x) _ SO %)
fho=x) = fO/—x)
This implies that greater policy outcomes induce voters to update favorably their
beliefs about the policy adopted by the incumbent in the first period. As is well-
known, the MLRP implies that the density function is unimodal, and that both
the density and the distribution functions are strictly log-concave. Moreover, we
assume ¥ =R and

(CD) forall x > x and all y > y'.

o= L fh=X)
(&) A Ty =) e Fh =)

14 Although the model assumes three periods, the first-term office holder has private information
about her ability only in the second and third terms, as her action in office are hidden from voters.

= 0 for all x> x'.
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As an example, f(-) may be a normal density with arbitrary mean and variance.

In this setting, electoral equilibrium implies that voters follow a simple retro-
spective rule: there exists y € R u {—00,00} such that they re-elect the incumbent
if and only if y > y, ie.,, A = [y,oo) Electoral equilibria are then character-
ized by three conditions. First, the threshold y must be such that, anticipating that
politicians choose their ideal policies in the second period, the expected utility of
re-electing the incumbent conditional on observing y is greater than or equal to
D PiE[u(y)|%] if and only if y > y. Second, each politician type j, knowing that
she is re-elected if and only if y > ¥, mixes over optimal actions in the first period,
i.e., the type j politician’s policy strategy 7T; places probability one on maximizers
of

wj(x)+ (1 =F(F—x))[w;(£) + Bl + FG—x)VE. (5)

Third, updating of voter beliefs follows Bayes rule, i.e., after observing outcome y,
the voters’ posterior beliefs assign probability

dy o P2 Sy —x)m(x)
) = S S T O

to the incumbent being type j. Since the outcome density is positive, every out-
come is on the path of play, so Baye’s rule pins down the voters’ beliefs; thus, in the
remainder of this section, we summarize an electoral equilibrium by the strategy
profile ¢, leaving beliefs implicit.

We assume that all politicians are in principle interested in re-election, i.e.,

(C3) wi(£)+p > VE,

so that if re-election is assured by choosing their ideal policies in the first period,
then the benefits of re-election outweigh the costs. Note that an office holder can
always choose her ideal policy, so it is never optimal for the politician to choose
large policies for which E[u(y)|£;] > w;(x) + B. By (C3), it is never optimal to
choose a policy below the politician’s ideal policy, so there is at least one solution
to the office holder’s problem in the first period. Denoting by x}‘.‘ such a solution,
the necessary first order condition for a solution of the office holder’s maximization
problem (@) is

wit) = —fF—x)[w,(E) +B—VE]. 6)

That is, the marginal disutility in the current period from increasing the policy
choice is just offset by the marginal utility in the second period, owing to the

50rA =Rify = —oo.
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Figure 5: Politician’s optimization problem

politician’s increased chance of re-election. By (C3), the right-hand side of (6])
is negative, and we see that for an arbitrary cutoff, the politician optimally exerts a
positive amount of effort, i.e., chooses x}‘ > X}, in the first term of office.

We can gain some insight into the incumbent’s problem by reformulating it in
terms of optimization subject to an inequality constraint. Define a new objective
function

Uj(x,r) = wj(x)+r[w;(%) +B—VE],

which is the expected utility if the politician chooses policy x and is re-elected with
probability 7, minus a constant term. Note that U; is concave in (x,r) and quasi-
linear in r. Of course, given x, there is only one possible re-election probability,
namely 1 — F (¥ —x). Defining the constraint function

glx,r) = r—1+F(F—x),
we can then formulate the politician’s optimization problem as

max ) U; (x,7)
s.t. g(x,r) <0,

which has the general form depicted in Figure [Sl Here, level sets of the objective
function are well-behaved, but the constraint inherits the natural non-convexity of
the distribution function F, leading to the possibility of multiple solutions. This, in
turn, can lead to multiple optimal policies and the necessity of mixing in equilib-
rium, as encountered in the probabilistic voting model and depicted in Figure
We exploit log concavity and impose further restrictions on the risk aversion of
politicians to limit the need for mixing to at most two policy choices for each type.
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Figure 6: Quadratic-normal special case

Assume that for all j, all finite y, and all x, ¥,z with £; <x <X < z, we have

LW peen o WE _ fGeo)
€4 it T <~ ?‘;d S T
W& £16-1)
then W <79

W) o fG—)
v S T
satisfy the inequality, then every policy between them satisfies it strictly. To see
the permissiveness of this condition, note that by log concavity of f(-), the term

is convex, and if x and z

That is, the set of x > £; such that

—";g__;)) is strictly decreasing in x, and thus (C4) is satisfied if the coefficient of
w// (.X)

absolute risk aversion, m, does not decrease too rapidly to the right of the type j
J

politicians’ ideal policy. To illustrate, when the utility function w; is quadratic, the
coefficient of absolute risk aversion is ﬁ, and when the density f is normal, the
J

likelihood ratio — J;((f:;)) simplifies to y —x. Thus, (C4) is satisfied in the quadratic-
normal special case, depicted in Figure [0l Likewise, in the case of exponential
utility, the coefficient of risk aversion is e =) and again (C4) is satisfied.
Technically, (C4) works by precluding a local maximizer of the objective function
of the politician between two local minimizers, and the proof simply applies the
second order conditions associated to the politician’s problem.

The usefulness of (C4) is delineated by [Duggan and Martinelli (2017) in the

next result, which implies that for arbitrary cutoffs, each type of office holder has
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at most two optimal policies. We let xj (¥) denote the greatest solution to the in-
cumbent’s optimization problem and x. ;(¥) the least, as a function of the cut-
off. Intuitively, assuming the type j politician has two optimal policy choices, so
x4 j(¥) < x;‘ (¥), the politician is indifferent between the policies: the higher one is
more costly but leads to a higher probability of winning, and these considerations
exactly offset each other. Thus, we can think of the higher policy as “going for
broke,” while the lower policy as “taking it easy.” Of course, standard continuity
arguments imply that the correspondence of optimal policies has closed graph; in
the present context, this means that the functions x7 (-) and x, j(-) are, respectively,
upper and lower semi-continuous.

Proposition 3.4 In the two-period model of moral hazard with rent-seeking, as-
sume (C1)—(C4). Then for every cutoff y € R and every type j, there are at most two
local maximizers of the objective function (3), and the greatest and least optimal
policies, X (3) and x, ;(¥), are upper semi-continuous and lower semi-continuous,

J
respectively, as a function of the cutoff.

Suppose there are three distinct local maximizers of the type j politicians’ ob-
jective function, say x’, x”, and x” with x’ < x”” < x”. Thus, there are local mini-
mizers 7/ and z” such that X' < 7/ < x” < 7’ < x”. With (C3), inspection of the first
order condition (6) at x reveals that w',(z) < 0 and w'(z") < 0, and we can rewrite
the first order condition at 7 and 7" as

/ / / !
wyley) +Bve = 2 e
f6-7) f6G-2")
By the necessary second order condition for a local minimizer, the second deriva-
tive at 7 satisfies

0 < W;{(Z/)—f/(y—z/)[wj()?j)+B_Vc] - wg(z/)—f/(y_z’){—%],

or equivalently,

W) fe-2)
wi@) T fG-7)
Similarly, we have
W”(Z”) f/(y_ //)
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Since x” is a local maximizer, the first order condition holds at x”, and the second
derivative at x” is non-positive, but then we have
aew
oD =)
= 9y
w'i(x") fly—x")
contradicting (C4). We conclude that the objective function has at most two local
maximizers, as desired.
We can illustrate Proposition [3.4] assuming the normal density and exponen-

tial utility with ideal policy equal to zero, w;(x) = —e* + 1. Then the first order
condition is

S

~

A _G=9?
e 202

Y

cV 2T

where A = B —w;(£;) — V¢ = p— V¢ > 0. Multiplying by negative one and taking
logs of both sides, this is a quadratic equation in x, with solutions

A
x = y—o’+4o0 02—2y+21n< >
cV2T

The solutions are real as long as office benefit is sufficiently high relative to the
cutoff, and otherwise there is no solution to the first order condition, so that the
politician optimizes at the corner by choosing zero effort. Alternatively, the solu-
tions are real if the variance of the observed outcome is sufficiently small. Note
that the optimal effort increases without bound as the office benefit becomes large;
we return to the latter observation in our analysis of responsive democracy, below.

The next proposition establishes that the politicians’ objective functions satisfy
the important property that differences in payoffs are monotone in type. We say
that Uj(x,1 — F (¥ —x)) is supermodular in (j,x) if for all (j,x) and all (k,z) with
j >k and x > z, we have

Uj('x? 1 _F<y_x)) - Uj<Z7 1 _F<y_z))
> Uk(-x7 1 —F(y—X)) _Uk(Z, 1 —F(y—Z))
An implication is that given an arbitrary value y of the cutoff, the optimal policy
choices of the types are strictly ordered by type, i.e.,

forall j<n, xj(7) < xu;1109)-

This ordering property will, in turn, be critical for establishing existence of equi-
librium.
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Proposition 3.5 In the two-period model of moral hazard with rent-seeking, the
type j politician’s objective function, U;(x,1 —F (¥ —x)), is supermodular in (j,x).

To see the result, consider j > k and x > z. We must show that

wi(x) =w;(2) + (F(y—2) = F(y—x))[w;(£
> wi(x) —wi(2) + (F(I—2) —F( —x)

j)+B—Ve]
) [we(fe) +B —VE].

Moreover, (C3) implies that wy (£ ) + 8 — V¢ > 0. Since x > z, we have F(y—z) —
F(y—x) > 0, and the assumption that w;(£;) = wi (%) yields

(F—2)—Fy—x))[w;(&)+B—V]
> (F(y—2)—F(—x)[wi(&) +B—VE].

It then remains to be shown that w;(x) —w;(z) > wi(x) —wi(z). The latter inequal-
ity simplifies to

(eik - ei,) (c(x)—c(z) > O

Since 0; > 6 and c is strictly increasing, the desired inequality holds.

The above ordering property is very useful in combination with the fact that
given arbitrary policy choices x; < xp < --+ < x,, of the politician types in the first
period, there is a unique outcome, which we denote y*(xi,...,x,), such that con-
ditional on realizing this value, the voters are indifferent between re-electing the
incumbent and electing a challenger. Moreover, this extends to the case of mixed
policy strategies 7y, ..., T, with supports that are strictly ordered by type, i.e., for
all j <n,

max{x:m;j(x) >0} < min{x:m;;(x) > 0}.

That is, there is a unique solution in y to the equation V/(¥) = V¢, or more explic-
itly,

ZHT k[Y)E[u(y)|2] ZPkE )] (7)

We let y*(my,...,m,) denote the solution to the voter’s indifference condition as a
function of policy choices.

In addition to uniqueness, the next proposition establishes that the cutoff lies
between the choices of the type 1 and type n politicians, shifted by the mode of the
density of f(-), which we denote by 2.

34



Political Economy of Dynamic Elections J. Duggan and C. Martinelli

Proposition 3.6 In the two-period model of moral hazard with rent-seeking, as-
sume (C1)—(C4). Then for all mixed policy strategies T, ..., T, with supports that
are strictly ordered by type and for all belief systems u derived via Bayes rule,
there is a unique solution to the voters’ indifference condition (), and the solution
y*(®y,...,®,) is continuous as a function of mixed policies. Moreover, this solution
lies between the extreme policy choices shifted by the mode of the outcome density,
ie.,

min{x: w(x) >0} +2 < y*(m,..., M) < max{x:m,(x) >0} +2.

For existence of a solution to the indifference condition, fix ®,...,®, with
supports that are strictly ordered by type, and note that the left-hand side of (@) is
continuous in y. For any j < n, let x; = max{x : w;(x) > 0} be the greatest policy
chosen with positive probability by the type j politicians, and let x, = min{x :
T, (x) > 0} be the lowest policy chosen with positive probability by the type n
politicians. For all j and all x < x; with t;(x) > 0, (C2) implies that for sufficiently
large ¥, we have f(y—x) < f(¥—x;). Then (C2) implies

ur(jf5) = D2 O p; < P 50
Zkl’k fo(y —x)T(x) Zkl)k Zx ff((;:};)) T (x) Pn ;g:ﬁ:inn(xn)

as y — oo, which implies that ur (n|y) goes to one as the cutoff increases. In words,
when the policies of the politicians are ordered by type, high realizations of the
outcome become arbitrarily strong evidence that the incumbent is the best possible
type. Similarly, ur(1]y) goes to one as y decreases without bound. Thus, the left-
hand side of (7)) approaches E[u(y)|£,] when the cutoff is large, and it approaches
E[u(y)|®1] when the cutoff is small, and existence of a solution follows from the
intermediate value theorem. Uniqueness follows from the fact that the left-hand
side is strictly increasing in y, from Lemma A.6 of Banks and Sundaram (1998).
Standard continuity arguments imply that y*(m;,...,m,) is continuous in its argu-
ments.

To obtain the bound on the cutoff, consider any y > max{x : m,(x) > 0} + 2.
Recall that the posterior probability that the politician is type j, conditional on
observing y, is

i) = L DS —x)m;(x)
25 P2 S (Y = )T (x)
Note that for all k > j and all policies x; with m;(x;) > 0 and x; with m(x¢) > 0,

we have Z <y —x; <y —x;. Since f(-) is single-peaked by (C1), we see that for
all x,...,x, such that each x is in the support of 7, we have

fO—x1) < fO—x) < - < f(T—x0)
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Therefore, in calculating posterior beliefs, the coefficients on prior beliefs are or-
dered by type, i.e.,
2 /=T (x) 2 S =) (x)

< e <

2Pk 2 (O —x) T (x) 2Pk fO—x)mi(x)

and we conclude that the posterior distribution ur(-|y) first order stochastically
dominates the prior, contradicting the indifference condition. An analogous argu-
ment derives a contradiction for the case y < min{x : 7; (x) > 0} + 2, as desired.

To see the structure of y*(my,...,m,) for the special case of two types using
pure policy strategies, the voters’ cutoff is simply the solution to ur (2|y) = pa, i.e.,
the cutoff is such that conditional on the cutoff, the probability the incumbent is
the high type is just equal to the prior probability. Letting x; and x; be the policies
chosen by the two types, this means that y*(x;,x;) solves the equation

p2f(y—x)
pify—xi1)+paf(y—x2)’

P2

or after manipulating, it means that the likelihood of y is the same given the pol-
icy choices of the politicians, i.e., f(y —x;) = f(y —x2). Adding the assumption
that the density f(-) is standard normal, the cutoff is simply the midpoint of the
politicians’ choices, i.e.,

X1 +Xx2
>

y* <x17x2) =

Indeed, this characterization as the midpoint of policy choices extends to any den-
sity that is symmetric around zero.

The preceding observations allow us to graphically depict a pure strategy elec-
toral equilibrium for the case of two types. In Figure [7 we draw the indifference
curves of U; and U, through the unique optimal policies, x| and x3, of the politi-
cian types given the constraint set determined by the cutoff y*. This is reflected in
the tangency condition at each optimal policy. Moreover, the voters’ indifference
condition implies that the likelihood of outcome y* is equal given either optimal
policy, as reflected in the equal slopes of the two tangent lines, or equivalently, the
fact that y* is the midpoint between x] and x3. Note that when the office benefit
B increases, ceteris paribus, the indifference curves of the politician types become
flatter, and optimal policies will move to the right, suggesting that higher office
benefit leads to greater policy responsiveness. In equilibrium, however, the cutoff
itself moves to the right, which shifts the politicians’ constraint out to the right.
The overall effect on policy choices is ambiguous, but the policy choice of at least
one politician type must increase.
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Figure 7: Electoral equilibrium

The next result establishes existence of electoral equilibrium in the two-period
moral hazard model, along with a minimal characterization of equilibria. We see
that even in the two-period model, where second-period policies are pinned down
by end-game effects, electoral equilibria must solve a complicated fixed point prob-
lem: optimal policy choices of politician types depend on the cutoff used by vot-
ers, and the cutoff used by voters depends, via Bayes rule, on the policy choices
of politician types. The proof relies on supermodularity of politician strategies,
but the domain of mixed policy strategies with supports that are ordered by type
is not convex. Thus, we use Proposition [3.4] and a reformulation of the domain
to obtain convexity; the cost of doing so is that the fixed point correspondence is
not defined simply by mixtures over optimal policy choices for the politicians, and
the correspondence does not have convex values. |Duggan and Martinelli (2017)
circumvent this problem by establishing that it has contractible values and by ap-
plying the Eilenberg-Montomery fixed point theorem '

Proposition 3.7 In the two-period model of moral hazard with rent-seeking, as-
sume (C1)—(C4). Then there is an electoral equilibrium, and in every electoral

16See |Duggan (2016) for a discussion of convexity issues that arise with respect to the domain of
mixed policies with supports ordered according to type, and for a less direct proof of existence of
equilibrium using Glicksberg’s fixed point theorem in the infinite-horizon model with a two-period
term limit. See|Reny (2011) for another application of the Eilenberg-Montgomery fixed point theo-
rem in the economics literature on auctions.
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equilibrium, there exist mixed policy strategies T},...,T: and a finite cutoff y*
such that:

(i) each type j politician mixes over policies using TE;‘?, which places positive
a7 o . * A £
probability on at most two policies, say x; and x,. j, where Xj < Xy j < X7,

(ii) the supports of policy strategies are strictly ordered by type, i.e., for all j <n,
we have X7 < Xy ji1,

(iii) voters re-elect the incumbent if and only if y = y*, where the cutoff lies be-
tween the extreme policies shifted by the mode of the outcome density, i.e.,
Xe) T2y <xp +2

In proving the proposition, we must address three technical subtleties. The first
is that when supports of mixed policy choices are only weakly ordered, the left-
hand side of (@) is only weakly increasing, so that the equality has a closed, convex
(not necessarily singleton) set of solutions. In fact, if all politician types choose
the same policy with probability one, then updating does not occur and incumbents
are always re-elected, so that the voter’s cutoff is negatively infinite. As policy
choices of politician types converge to the same policy, this means that the cutoff
either jumps discontinuously (from a bounded, finite level) or diverges to negative
infinity. We circumvent this problem by deriving a positive lower bound on the
distance between optimal policy choices of the different types. Indeed, we first
observe that equilibrium policy choices are bounded above by any choice X such
that E[u(y)[£,] > wa(X) + B, i.e., —wy,(X) > B —E[u(y)|£,]. That is, if the type n
politician prefers to choose her ideal policy with no chance of re-election rather
than choose X and win with certainty, then no policy above X can be optimal for any
type given any cutoff.

Next, given any cutoff y and any type j politician, there are at most two optimal
policies, by Proposition [3.4] and each satisfies the first order condition (). Note
that (¥ —x) — O uniformly on [0,X] as [y| — o0, and from the first order condition,
this implies that the optimal policies of the type j politician converge to the ideal
policy, i.e., x7 () — £; and x, (¥) — £;. Thus, we can choose a sufficiently large
interval [y, yy] and € > 0 such that for all y outside the interval, optimal policies
differ across types by at least €, i.e., for all j < n, we have |x, j+1(7) —x7 ()| >
¢’. By upper semi-continuity of x%(-) and lower semi-continuity of x. j;1(-), the
function [x j+1(¥) — x5 ()| attains its minimum on [yz,yp], and this minimum is
positive. Thus, there exists €” > 0 such that for all y € [y.,yy], optimal policies
differ by at least €”. Finally, we set € = min{€e’,€"} to establish the desired lower
bound.

We are interested in the profiles (ny,...,m,) such that for all politician types
J» Tj places positive probability on at most two alternatives, and the supports of
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mixed policy strategies are strictly ordered by type and separated by a distance
of at least €, i.e., for all j < n and all policies x; with ;(x;) > 0 and x;; with
Tj1(xj1) > 0, we have x; + € < xjy. It is convenient to represent such a profile
by a 3n-tuple (x,z,r), where x = (x,...,x,) € [0,X]", z= (21,...,2,) € [0,X]", and
r=(ri,...,r,) €[0,1]". In addition, we require that for all j, we have x; < z;, and
that for all j < n, we have z; + € < x;;;. We then associate (x,z,r) with the profile
of mixed policy strategies such that the type j politician places probability r; on x;
and the remaining probability 1 —r; on z;. Letting D® consist of all such 3n-tuples
(x,z,7), we see that D® is nonempty, convex, and compact. Using this representa-
tion, we can define (abusing notation slightly) the induced cutoff y*(x,z,r), which
is continuous as a function of its arguments.

The second difficulty is that the set ¥ of policy outcomes is not compact, so
that the voter’s cutoff is, in principle, unbounded. To circumvent this problem,
we note that by continuity of the function y*(-) the image y*(D?) is compact, and
we can let Y be a convex, compact set containing this image. The existence proof
then proceeds by applying a generalization of Kakutani’s fixed point theorem to
an appropriately defined correspondence. We define the correspondence ®:Df x
Y 3 D x Y so that for each (x,z,7,y), the value of @ consists of (3n + 1)-tuples
(%,Z,7,¥) such that for every politician type j, the mixed policy strategy represented
by (%;,Z;,7;) is optimal and § is the unique cutoff induced by the indifference
condition:

forall j, %; < Zj,
O(x,2,n5) = {(i,z, rientxy| 702 0) 50} }
Fi<l=Zje{x;(7),x](M)}
and y = y*(x,z,7)

Of note, we require that the first policy coordinate X; is less than or equal to the
second, Z;, and we require that these are optimal when chosen with positive prob-
ability.

To deduce the existence of a fixed point of ®, we first verify that the corre-
spondence is upper hemi-continuous with closed values, i.e., it has closed graph.
This property is not immediately obvious, because optimal policies are not unique,
and the functions x7 (-) and x, j(-) are not continuous. It is important that we allow
for the possibility that ¥; = Z;, in which case both policies are equal to either the
least optimal policy x,. ;(¥) or to the greatest optimal policy x;‘ (). Of course, these
policies can coincide as well. Let {(x™,z",r™,5")} be any sequence converging to
(x,z,1,y) in D® x Y, and consider a corresponding sequence {(¥",7" #",5")} such
that (¥",Z",7",7") belongs to ®(x™,z",r,y") for all m and (&",7",7",7") —
(%,Z,7,7). We must show that (%,Z,7,7) € ®(x,z,r,y). Since limits preserve weak
inequalities, it is immediate that for all j, we have ¥; < Z;, and continuity of y(+)
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implies § = y*(x,z,r). It remains to establish optimality of policies, and we con-
sider the first restriction, as the argument for the second is analogous. To this
end, suppose 7; > 0, so that for sufficiently high m, we also have 7}' > 0, imply-
ing #]' € {x, ;("),x7 (") }. By the theorem of the maximum (see Border (1985),
Theorem 12.1), X; is an optimal policy for the type j politician given cutoff y. If
X ¢ {xx j(7),x7(¥)}, then this implies the politician has at least three optimal poli-
cies, contradicting Proposition Thus, %; is either the least or greatest optimal
policy given y, as desired.

This formulation yields a correspondence that is defined on a convex and com-
pact domain and that is upper hemi-continuous and has nonempty, closed values.
The typical application of Kakutani’s fixed point theorem also proceeds by veri-
fying convex values of the correspondence, and this leads to the third difficulty:
& does not have this property. Nevertheless, the values of the correspondence are
contractible, and this is sufficient for existence of a fixed point. A subset C < R?
of Euclidean space is contractible if there is an element ¢ € C and a continuous
mapping 4:C x [0,1] — C such that for all ¢ € C, h(c,0) = ¢ and h(c,1) =¢. That
is, the set can be continuously deformed to a single element. Convex sets are con-
tractible, but convexity is not necessary for contractibility. It is straightforward to
see that ®(x,z,r,y) is contractible to the element (£, 2, 7, §) such that: for all j,

o X =x4(7),

A

o 2j=x7(y),
o 7j=1,

where of course § = y*(x,z,r) is fixed by construction. To reduce notation, we pro-
vide an informal description of the mapping &, breaking the unit interval into five
components. Consider any (%,Z,7,¥) € ®(x,z,1,y). Fort € [0,.2], we continuously
adjust each 7; by dropping these values to zero. For r € (.2,.4], we continuously
adjust each X to x, ;(¥). This adjustment requires that ¥; take sub-optimal values,
but because the probability on %; is zero, we remain in the value of the correspon-
dence. For r € (.4,.6], we continuously adjust each 7; to one. For 7 € (.6,.8], we
continuously adjust each Z; to x7(¥). And for ¢ € (.8,1], we continuously adjust
each 7; to one. This completes the construction, and we conclude that the values
of & are contractible.

The correspondence P is upper hemi-continuous with nonempty, closed, con-
tractible values, and the domain D€ x Y is nonempty, compact, and convex. There-
fore, the Eilenberg-Montgomery fixed point theorem (see [Border (1985), Theorem
15.9) implies that ® has a fixed point (x*,z*,r*,y*), which yields an electoral

17The Eilenberg-Montgomery fixed point theorem holds for a domain that is a general acyclic
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equilibrium. Finally, the characterization results in (i)—(iii) follow directly from
Propositions [3.4H3.6] completing the proof.

We have not yet touched on the possibility for responsive democracy in the
two-period moral hazard model with rent-seeking, where in the present context,
we interpret responsive democracy to mean that office holders choose high levels
of policy, despite short run incentives to choose their ideal policy. Given the short
time horizon (and limited ability of voters to sanction politicians), and given the
divergence in preferences between voters and politicians, the prospects for a well-
functioning political system may seem dim. Nevertheless, when J3 is large, so that
politicians are substantially office-motivated, we obtain a form of the responsive
democracy result. We make use of an additional Inada-type condition: for all j,
(C5) xlirrolow;(x) = —o0.

Let G = {j : E[u(y)|£;] > VC} denote the set of above average types, which are
such that the expected utility from their ideal policy exceeds the expected utility
from a challenger. Let £ = min G be the smallest above average type.

The next result, due to|Duggan and Martinelli (2017), provides a characteriza-
tion of equilibria when office benefit is high. We find that voters become arbitrar-
ily demanding, in the sense that the equilibrium cutoff diverges to infinity, that the
policy choices of all politician types become close to their ideal policy or arbitrar-
ily large, and that all above average types exert unbounded effort. An immediate
implication, since type n is above average and p, > 0, is that if voter utility is not
bounded above, i.e., limy_, u(y) = o0, then the voters’ expected utility from politi-
cians’ choices in the first period increases without bound as office benefit becomes
large, i.e.,

2.0 Y Elu()ln@) — o,

It is possible that some politician type mixes between a policy that is close to the
ideal policy and another that becomes arbitrarily large, but because policy choices
are ordered by type, an implication of the proposition is that this can obtain for
at most one politician type; choices of lower types will converge to their ideal
policies, while choices of higher types will diverge to infinity. Note that the Inada
condition (C5) is used only to prove part (iii) of the result.

Proposition 3.8 In the two-period model of moral hazard with rent-seeking and
moral hazard, assume (C1)—~(C5), and let the office benefit B become arbitrarily

absolute neighborhood retract. Every compact, convex subset of Euclidean space is an acyclic ANR,
so this assumption is satisfied automatically.
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large. Then for every selection of electoral equilibria G, the voters’ cutoff diverges
to infinity; for each politician type j, the policy choices of all above average types
increase without bound; and the greatest policy choice of other types either in-
creases without bound or accumulates at the ideal policy:

(i) y* — 0,
(ii) forall j, all € > 0, and sufficiently large B, we have {x, j,x} < (£;,%; +€) U
(£:0),
(iii) xj_, — o0, and thus for all j > {, we have x j — 0.

To prove the result, let § be large, and let 6 be an electoral equilibrium. By
Proposition [3.7] each politician type j mixes between two policies, xj and xy j,
and voters use a cutoff y*. Suppose there is a subsequence such that y* is bounded
above, say y* <. By Proposition [3.7] the equilibrium cutoff lies in the compact
set [£1,y]. Then the first order condition for the type 1 politician in (6) implies
that x,; — o0, and in particular, we have y < x, ; for large enough B, but this
contradicts x, | +2Z < y* <x) +Z. We conclude that y* diverges to infinity, which
proves (i).

To prove (ii), suppose there is a type j, an € > 0, and a subsequence of office
benefit levels such that £; + € < x;‘ < é Going to a subsequence, we can assume
X% — %; such that £; < &; < co. Then for sufficiently large 3, we have £; < x7. For
these parameters, the current gain to the type j politician from choosing £; instead
of x;‘f is non-positive, and thus we note that

(FO* =) = FO* =)&) +B=V] = wj&)) —w;(x}).
That is, the current gains from choosing the ideal policy are offset by future losses.
Since y* — o0, the limit of
F(y* —x7)—F(* —%;—1)
F(y* —%j) — F(y* —x})

as J becomes large is indeterminate, and by L’ Hopital’s rule, the limit is equal to

* ~ f(’*fx;'k)
10° = - fr == IO 50 )
= lim
j)_f(y*_x;:) f(y*—x”.‘)(f(y*_ij) _1)

JI\ FO*—=xT)

:OO’

~
—
<
*
|
>

where we use (C1) and (C2). Then, however, the future gain from choosing ; + 1
instead of xjf strictly exceeds current losses, i.e.,

(FO*=x7)—F(* —%—1)[w;(#) +B-V] > w;(x})—w;(&+1), 8)
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for high enough B. To be specific, let

A = wiE)+B-Ve
B = wj(%))—w;(x})
C = w;(xj)—w;(x+1),

where A is evaluated at sufficiently large B. Note that since £; < X; < 00, we have
limB > 0 and limC < o0. We have noted that (F(y* —£;) — F(y* —x}))A > B for
sufficiently large B, and we have shown that as § becomes large, we have

F(y*—x})—F(*—x-1) C
> —.
F(y* —%;) — F(y* —x}) B

Combining these facts, we have

iy (PRI ofS)

which yields (8] for large . This gives the type j politician a profitable deviation
from x;‘, a contradiction. A similar argument holds for x, ;, and (ii) follows.
Finally, to prove (iii), suppose that xj_; does not diverge to infinity. By (ii),
there is a subsequence such that xj_; — £,_1. Now fix politician type j <{—1, and
note that since equilibrium policy choices are ordered by type, we have xj
Using the expression for Bayes rule, the posterior probability of type j conditional

on observing y* satisfies

o P2 SO —x0)m;(x) pif(y* —x7)
S e N S YL T S Bl sy S e v

where the inequality uses y* — oo and single-peakedness of f(-). Note that

ZPkay — X) T (x Zpk X )T () + (7" = Xt )Tk (i)

k=0 X k=0

— £,

Dividing by f(y* —x¥), we obtain the expression

S =) E Do) + L =8 )|

k>t f(y*_xj)

By the MLRP, we have ﬁ — oo for all k > £. Similarly, if x; — £, then we
J
fO*—x)

o —x;“) — 00. By (ii), the remaining case is x;; — 00. Note that in this case,

have
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(C5) implies w; (x) — —oo, and thus the first order condition in (6) implies that
f(* —x¢)B — oo. The first order condition for type j implies f(y* —x7)p — 0,

- SO*—xf)
and we infer that 7o _x;) —> 00. Thus, we have
J
. pj
*) —
ur(jly*) < iy 0.

Zk>€ Dk Zx FOF—xF Tk (x)

We conclude that the voters’ posterior beliefs conditional on y* place probability
arbitrarily close to one on above average types j = ¢, contradicting the indifference
condition in (7). Therefore, we have xj_; — 00, and since policy choices are or-
dered by type, this implies that x, ; — oo for all j > /. This establishes (iii), as
desired.

Thus, high office benefit sets up a rat race between the above average types,
who chase after an increasingly demanding reelection threshold; in fact,
Duggan and Martinelli (2017) show that under stronger preference restrictions, still
generalizing quadratic utility, all politician types compete in the rate race, with the
type 1 politician shirking with probability approaching zero in order to maintain the
voters’ indifference conditional on the cutoff being realized. Moreover, the proba-
bility that the incumbent is re-elected converges to one, demonstrating a stark form
of incumbency advantage. With high office benefit, it is as if voters were facing
two types of politicians; a “good” type interested in reelection, and a “bad” type
mixing between shirking and participating in the rat race, but the probabilities of
these two types are of course endogenous.

We formulate the rent-seeking environment so that the policy space X = R, is
unbounded above, and this has facilitated the development by removing the possi-
bility of corner solutions and permitting a first order analysis. Of course, given an
equilibrium with policy choices x7,...,x}, the equilibrium survives if we modify
the model by imposing an upper bound X > x on feasible policies. But imposing
such a bound a priori, and independent of the office benefit, creates serious techni-
cal difficulties stemming from the possibility that all types pool at the upper bound,
which implies that voters do not revise their prior beliefs after observing the out-
come y. Specifically, this difficulty arises when the office benefit is large and office
holders have strong incentives to exert higher effort to improve their chances of
re-election. The problem is illustrated in Figure 8, where we suppose there are just
two types. When the voters’ cutoff y is large, the optimal policies of the politicians
will be close to their ideal policies. Then the induced cutoff defined by the voters’
indifference condition will be roughly the midpoint between the optimal policies.
As we decrease the cutoff y, the optimal policies increase, and so does the induced
cutoff ¥, and an equilibrium is obtained when y = y'; the mapping from y to y' is
represented by the kinked line in the figure.

44



Political Economy of Dynamic Elections J. Duggan and C. Martinelli

At some point, the type 2 politicians’ optimal policy may hit the upper bound
X, as indicated by the kink; it is possible, moreover, that the optimal policy of
the type 1 politician also hits the upper bound before the induced cutoff crosses
the 45° line. At that point, both types are at a corner solution, and voters don’t
update—this is indicated by the dark vertical line in the figure. Then induced
cutoff jumps to negative infinity, and deferential voting implies that the incumbent
is always re-elected, but then politicians have no incentive to exert effort in the first
period. In this case, the assumption of deferential voting must be dropped, and
the voters’ cutoff y must be set to induce both politician types to choose X. That
is, in equilibrium, politician types pool at the upper bound X, and voters, being
indifferent between the incumbent and challenger, uses a finite cutoff ¥ consistent
with optimality of X.

A problematic feature of the above construction is that there will be a contin-
uum of cutoffs that can be used to support pooling at the upper bound. For example,
given any predetermined value y, we can choose B sufficiently large that the first
order condition

wiX) > —fF-3)[w;&)+B—V]

holds for both types j = 1,2. Of course, this inequality holds in an open set around
y. Since voters do not revise their prior beliefs about the incumbent, they are indif-
ferent between the candidates, and all cutoffs in that open set are optimal. Thus,
this construction generates a continuum of pooling equilibria. We find it natu-
ral, especially when considering the case of highly office motivated politicians,
to maintain the concept of electoral equilibrium and to allow unbounded policy
choices, thereby avoiding these difficulties.

The main starting point of our analysis has been the statement of equilibrium
existence in Proposition[3.7] which must address challenges due to non-convexities
in the payoffs of politicians. This is a problem in previous work too, but one that
has been neutralized by different modeling assumptions or focussing on necessary
first order conditions. The existence problem carries over, in a simplified form, to
the symmetric learning environment of Ashworth (2005), who assumes that office
benefit is not too large in order to guarantee existence in pure strategies. In the
models of Besley (2006), the politician’s choice is either explicitly between two
possible policies, or it reduces to a finite number of policies, so that equilibria in
mixed strategies exist. In the informational setup of Fearon (1999), voters observe
a stochastic level u(x) + € of utility, rather than a noisy policy outcome y = x + &,
allowing him to solve first order conditions explicitly and to verify second order
conditions for a local equilibrium; when office benefit is high, however, these local
equilibria admit non-local deviations that are profitable. In contrast, we assume
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Figure 8: Existence problems with bounded policy

that voters observe a policy outcome y drawn from the conditional density f(-|x)
and that they accrue utility u(y) from that outcome; we allow politicians to choose
from a continuum of possible policies; and we capture an arbitrarily large office
benefit by allowing politicians to mix but imposing (C4) to limit mixing to at most
two policy choices.

4 Dynamic framework

We now imbed the electoral model in an infinite-horizon dynamic setting such
that in each period t = 1,2,..., an incumbent politician makes an unobservable
policy choice x;, this choice determines a publicly observed policy outcome y;, a
challenger is randomly drawn, and an election is held. Consistent with the citizen-
candidate approach, we assume that the incumbent’s choice is unrestricted and that
the challenger cannot make binding campaign promises, and we therefore suppress
political campaigns. Voters do not directly observe the type of the incumbent or
challenger, but rather they update their beliefs about the incumbent on the basis
of observed policy outcomes. Thus, the framework is the direct extension of the
two-period model summarized in Figure 3| with the fundamental difference that
there is no longer a last period.

As in the two-period model, there is a nonempty, convex action set X < R and a
continuum N of citizens who are partitioned into a finite set of types T = {1,...,n},
n = 2. In period 1, a politician is randomly drawn from the population of citizens,
with each type j having probability p;, the politician makes policy choice x; € X,
and voters observe policy outcome y; realized from the distribution F(-|x;). Every
period ¢ thereafter, timing is as follows:
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e the period ¢ incumbent, i.e., the winner of the period ¢ — 1 election, chooses
policy x; € X,

e voters observe policy outcome y, drawn from the distribution F(+|x;),

e achallenger is drawn from the electorate with each type j having probability
pj» and an election is held,

e and we move to period 7 + 1 and repeat the above process.

Furthermore, we assume that challengers are drawn without replacement (so that
once rejected, a politician does not run for office again) and independently from
previous candidates. If an incumbent first assumes office in period ¢ and is in
term ¢, then we refer to policy outcomes y/~! = (Ves Y4155 Ve+0—1) generated by
her choices as the politician’s personal history. We let y’ be the “empty” history
indicating a newly elected politician. In the following sections, we consider two
specifications of the outcome distribution. First, we let F(-|x;) be degenerate on
y; = X;, S0 that politicians choose policy directly and these choices are essentially
observable, i.e., monitoring is perfect; second, we let the distribution be continuous
with full support, so that monitoring is imperfect.

Type j citizens receive a payoff u;(y;) from policy y; in period 7 if they are
not in office and a payoff of w;(x;) + B in period ¢ if they hold office. Citizens
have a common rate of time discounting, which is represented by the discount
factor 8 € [0,1). Given a sequence xi,x,,... of actions and a sequence yy,ys,...
of policies, the total payoff of a type j citizen is the discounted sum of per period
payoffs,

0
2 & L(wj(x) +B) + (1= L)u;(3)],
=1
where [, € {0, 1} is an indicator variable that takes a value of one if the citizen holds
office in period ¢ and takes a value of zero otherwise.

We continue to focus on the spatial preferences environment in the context of
pure adverse selection, i.e., perfect monitoring, and we focus on the rent-seeking
environment in the presence of moral hazard, i.e., imperfect monitoring. Strategies
are now potentially highly complex, as policy choices and votes could conceiv-
ably depend arbitrarily on observed histories of policy and electoral outcomes. To
reduce the multiplicity of perfect Bayesian equilibria of the model, we must im-
pose refinements that strengthen sequential rationality and Bayesian updating to
preclude implausible behavior by voters and politicians. We extend the concept
of electoral equilibrium from the two-period model to “stationary electoral equi-
libria” of the infinite-horizon model. These equilibria appear simple enough to be
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behaviorally plausible, and the refinement adequately reduces the equilibrium set
to produce predictive power and permit comparative statics; and they can often be
characterized by a finite system of equations, facilitating analytical and numerical
computation. Importantly, the concept of stationary electoral equilibrium synthe-
sizes many approaches taken in the existing literature on dynamic elections.

In contrast to the two-period model, which features a single election, strategies
must at a minimum now be conditioned on information generated by the incum-
bent politician’s past choices in office, which may reveal relevant information to
voters. A strategy for a type j politician is a sequence (nﬁt)?ozl, where 7t§ specifies
the politician’s mixture over policy choices in term ¢ of office as a function of per-
sonal history; we write nf(yffl) € A(X) for the mixture over policy choices in term

¢ given personal history y'~! over the first £ — 1 terms of office, so that that the type
j politician’s policy choice in term ¢ after policy outcomes y'~! = (VeyeevsVero—1)
is realized from the distribution nﬁi(y";l). We write nﬁ(Z\yZil) for the probability
that a type j politician chooses a policy in the (measurable) set Z, and for tractabil-
ity, we assume nf- (y*~!) has finite support. An alternative interpretation, which we
adopt in the analysis of elections with perfect monitoring, is that nf- (Z|y*™") is the
proportion of type j politicians who choose a policy in the set Z; then we under-
stand that each politician uses a pure strategy, but we allow politicians of the same
type to choose different policies. A strategy for a type j voter is a vector (pﬁ)(f:l
where p‘(y*~',y;1¢) € [0,1] determines the probability that the voter votes to re-
elect the incumbent as a function of the personal history y‘~! of the incumbent in
prior terms of office and the current policy outcome y; ;. And a belief system is a
sequence ()%, where u’(-[y* !, y,4¢) is a probability distribution on T x X as a
function of the personal history of the incumbent and current policy outcorne If
the incumbent is re-elected, then the marginal of this distribution on 7" determines
the voters’ updated prior belief regarding the incumbent’s type at the beginning of
the next period. We omit notation for more complex strategies in which citizens
condition on histories of previous office holders, as they seem less compelling on
behavioral grounds.

A strategy profile 6 = ((nﬁ)zo: 1 (Pj)721) jer is sequentially rational given be-
lief system u if for every term of office ¢ and every personal history y*~!, no politi-
cian can gain by deviating to a different policy choice, and for all policy outcomes
Y+, voters of each type vote for the candidate that offers the highest expected dis-
counted payoff conditional on her information; and beliefs u are consistent with ¢

if for every term of office £ and every personal history y~! and outcome y; ¢ on the

18Even more general history dependence could be allowed, as policy choices and votes could
conceivably depend on personal histories of previous politicians; this will not be relevant for the
subsequent analysis.
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path of play, u’(j,x|y’~",vi,¢) is derived using Bayes rule A perfect Bayesian
equilibrium is a pair Y = (G, u) such that G is sequentially rational given u and such
that u is consistent with G.

We focus on pairs y = (G, u) that are stationary, in the sense that (i) the choices
of a politician depend only on her type and the voters’ updated prior beliefs at the
beginning of the current period, (ii) votes of voters depend only on the updated
priors and the current policy outcome, (iii) the belief system depends on personal
history only through the voters’ updated priors and the current policy outcome,
and (iv) these functional relationships are constant over time. This implies that the
continuation value of a challenger Vjc(\p) for a type j voter is constant over time,
but it implies more. Consider a type j politician with personal history y*~! such
that the voters’ updated prior beliefs are b, and consider another type j politician
with personal history Sf"ul leading to the same updated prior beliefs b. An action
x by either politician leads to the same distribution of policy outcomes on which
voters condition their posterior beliefs; and in either scenario, if a policy outcome y
on the path of play is observed, then Bayesian updating leads to the same posterior
beliefs about the incumbent’s type. Thus, the situations faced by the politicians
with the same updated prior are strategically isomorphic, as are the situations of
voters with the same updated prior and observed policy outcome, and we assume
that the behavior of citizens reflects this isomorphism.

We let b € A(T) denote the prior beliefs of the voters at the beginning of a pe-
riod, and given stationary strategy profile ¢, we abuse notation slightly by writing
7;(b) for the mixture over actions of a type j politician given updated priors b (al-
ternatively, 7;(Z|b) is the fraction of type j politicians who choose a policy in Z
given beliefs b); we write p ;(b,y) for the vote of a type j voter with prior b after ob-
serving policy outcome y; and we write u(b,y) for the updated beliefs conditional
on observing y given prior beliefs b. We henceforth write VjI (b|y) for the expected
discounted payoff of a type j voter from re-electing an incumbent given updated
prior beliefs b, and (again abusing notation) we write VjI (b,yly) = VjI (ur (b,y)|w)
for the expected discounted payoff from the incumbent given prior » and observed
outcome y.

A pair y = (0, u) is deferential if voters favor the incumbent when indifferent,
or more formally, given any beliefs b and policy outcome y on the path of play, a
type j voter votes for the incumbent if and only if VjI (b,yly) = VJ.C(\p). As in the
dynamic Hotelling-Downs model of Subsection 2.4} these continuation values can
be written as expected utilities with respect to two lotteries, L and L', over policies,
and it follows that the median type m is pivotal in the election; thus, the incumbent

19Recall that we only consider equilibria in which the mixtures nﬁ(yf_l) have finite support, so

that Bayesian updating is well-defined.
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wins if and only if V. (b,y|w) = V(). We say vy is monotonic if for all voter
types j and all updated priors b, there is some utility cutoff u j(b) such that for all
policy outcomes y, the type j voters vote to re-elect the incumbent if and only if
the utility from y meets or exceeds that cutoff, i.e.,

1 ifui(y)=u;b),
(o) = g gt = )

Using decisiveness of the median voter, we can define the acceptance set of policy
outcomes that lead to re-election given updated prior b as

A(bly) = {yeY:Vi(byly)=VS(y)}

and by monotonicity, this will be a closed, convex subset.

Our main equilibrium concept for the infinite-horizon model is defined as fol-
lows: we say Y = (G,u) is a stationary electoral equilibrium if it is a perfect
Bayesian equilibrium that is stationary, deferential, and monotonic We empha-
size that this is a refinement of perfect Bayesian equilibrium, so that after all histo-
ries, no citizen can increase her expected discounted payoff by deviating to another
strategy (stationary or non-stationary). And although we allow in principle for be-
havior as a general function of updated priors, the restrictions we impose capture
some intuitive ideas. The assumption of deferential strategies is a form of prospec-
tive voting, in which a voter casts her vote as though pivotal in the election, and the
assumption of monotonicity formalizes retrospective voting, in which a voter asks,
“What have you done for me lately?” and votes to re-elect the incumbent if the
policy outcome delivered by the politician satisfies a certain threshold. Thus, in a
stationary electoral equilibrium, prospective and retrospective voting are compati-
ble and both describe the behavior of voters, and the choices of office holders are
optimal given these voting strategies. Note that although our equilibrium concept
is stationary with respect to voters’ beliefs about the incumbent’s type, stationary
electoral equilibria allow non-trivial dynamics, for once an incumbent is re-elected
and voters update their beliefs, it is possible that that the voters’ acceptance set
and the politicians’ optimal policy choices change; and if the incumbent is again
re-elected, then updating may continue and play may continue to evolve.

In the rent-seeking environment, all voters share the same preferences, and
SO every voter type can serve as a representative voter. In the spatial preferences
environment, voter preferences are heterogeneous, but given a stationary electoral
equilibrium, the median voter type is always pivotal in the sense that the incumbent

20We also consider a further refinement of “simple electoral equilibrium” in the perfect monitoring
case.
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wins if and only if the expected discounted payoff from re-electing her weakly ex-
ceeds that from electing a challenger. The following representative voter theorem
Jfor dynamic elections records this observation formally and is used throughout the
subsequent analysis.

Proposition 4.1 In the infinite-horizon electoral model with spatial preferences, if
v = (o,u) is a stationary electoral equilibrium, then the median voter type is a
representative voter, i.e., the incumbent wins if and only if V1 (b,y|y) = V().

Before proceeding to impose specific informational assumptions on the model,
we note a useful and general principle that unpacks the logical implications of the
representative voter theorem. Formally, we simply assume that each voter casts her
ballot as though pivotal in an election, calculating the expected discounted payoffs
from the incumbent and challenger in a sophisticated way but voting sincerely.
The representative voter result in Proposition [4.1] shows that the median voter type
actually is pivotal in elections, i.e., that the calculations of a majority of voters will
always agree with the median voter type. In this sense, the median voter type is
“representative,” but only in a passive way: the result is that given future behavior
of politicians and voters, the median voter type prefers one candidate to another if
and only if a majority of voters do. This is distinct from the assumption that there
is a single, unitary voter, for in that case, the unitary voter should not take as given
her own future behavior and optimize only between the current candidates; rather,
a unitary voter would rationally optimize over all (possibly non-stationary) voting
plans as a function of histories. In other words, a unitary voter faces an optimal
retention problem with value function

= v, 33| [ L)+ 87 e )l | + (1 -V ),

vel0,1]

where the maximization is with respect to the probability v of retaining the in-
cumbent given the voter’s beliefs b after observing the outcome of the incumbent’s
policy choice. Here, V(b) is the optimum value of electing a politician given the
voter’s beliefs b about the politician’s type. We use the fact that the problem is
stationary with respect to the voter’s beliefs about the incumbent’s type, so that
without loss of generality, we can write this value as a function of the voter’s be-
liefs alone.

The next result states an optimality principle for dynamic elections, which car-
ries over the insight from Bellman’s optimality principle for dynamic programming
to the electoral framework. It is well-known that in a standard dynamic program-
ming problem, a sufficient condition for a plan to be optimal is that in every state—
given the choices determined by the plan in the future—the choice dictated at the
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current state maximizes the expected discounted payoff of the decision maker. We
apply this insight to the electoral model as follows: the outcome of each election
is the representative voter’s preferred choice, and the voter calculates the expected
discounted payoffs from the incumbent and challenger taking her future choices as
given; therefore, the choices determined by her equilibrium voting strategy consti-
tute an optimal plan in the hypothetical optimal retention problem. That is, the rep-
resentative voter is passive in our framework and does not assume she can control
future electoral outcomes, but even if the representative voter could control the out-
comes of future elections, her expected discounted payoff would not increase above
its equilibrium level. This observation is made by Duggan and Forand (2014) in
a related model of dynamic elections with complete information and an evolving
state variable.

Proposition 4.2 In the infinite-horizon electoral model, in either the spatial pref-
erences or rent-seeking environment, given any stationary electoral equilibrium
vy = (0,u), the voting strategy of the representative voter type solves the optimal
retention problem in the associated model with a unitary voter.

Finally, we follow our observation for the two-period model by noting a straight-
forward anti-folk theorem for the infinite-horizon model in which voters observe
the type of the incumbent. We modify the above framework so that voters observe
the type of a politician once she takes office, and we consider subgame perfect
equilibria that are deferential and stationary in the sense that voters and politicians
do not condition on actions prior to the current period.

Proposition 4.3 In the infinite-horizon electoral model in which voters observe the
incumbent’s type, every deferential, stationary subgame perfect equilibrium is such
that office holders always choose their ideal policies.

Indeed, given such an equilibrium, we can write the expected discounted utility
of the median voter from a type j incumbent as V;; and from an unknown challenger
as V¢ importantly, by stationarity, the expected payoff V;; from the incumbent is
a constant and does not depend on the history of play. In a deferential equilibrium,
the median voter votes to re-elect the incumbent if and only if V;;, > an , and so P,
is constant. Then the type j office holder solves

maxw;(x) + B+ S{pm[wj(ﬁj) +B]+(1— pm)VjC ,

xeX

which obviously has the unique solution x = £/. As we saw in the two-period
model of Subsection 3.3] the absence of uncertainty about the incumbent’s type
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removes all reputational concerns of the politician, electoral incentives lose all
disciplining power, and the only possible equilibrium behavior replicates myopic
play. This observation holds regardless of whether actions are perfectly observed
and regardless of the preference environment.

5 Pure adverse selection

In this section, we consider the dynamic elections framework with spatial prefer-
ences and perfect monitoring. The seminal paper studying political accountability
in an infinite horizon model with perfect monitoring is Barro (1973). As opposed
to Barro, we consider spatial preferences rather than rent-seeking; more impor-
tantly, and consistent with the emphasis on reputation incentives, we consider sev-
eral types of politicians, so that we present a model of adverse selection. Through-
out this section, we assume that the policy choice x of an office holder determines
the policy outcome y = x with no noise, or in the terminology of the previous sec-
tion, that the distribution F(-|x) over policies given policy choice x puts probability
one on x. Thus, we drop the distinction between policy choices and outcomes, and
we assume voter preferences are defined over x directly. A symmetric version of
this model in which types are continuously distributed is investigated by Duggan
(2000), and Bernhardt, Dubey, and Hughson (2004) consider the model with an ar-
bitrary finite term limit. Banks and Duggan (2008) provide theorems on existence
of a class of simple equilibria in the multidimensional model, and they give condi-
tions on the one-dimensional model under which equilibrium policies converge to
the median voter’s ideal policy.

We begin with the analysis of existence and uniqueness of a special class of
“simple electoral equilibria,” in which updating occurs once when an incumbent
is initially re-elected but then ceases: the acceptance set is fixed through time and
the optimal policy of the office holder remains unchanged. We then show that such
equilibria have the partitional form familiar from Subsection [3.3] and we establish
a strong form of responsive democracy in the model without term limits: if either
citizens are sufficiently patient or the office benefit is sufficiently high, then in equi-
librium, all politician types always choose the median policy. This result does not
carry over to the model with a two-period term limit, however, as the commitment
problem of voters curtails the electoral incentives of politicians. We end the sec-
tion with a discussion of several extensions of the model to allow for more realistic
assumptions on partisanship, voter preferences, and political campaigns.
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5.1 Existence of simple equilibria

The literature has focussed on a particularly simple form of equilibrium, such that
the acceptance set remains unchanged when an incumbent chooses an acceptable
policy and is re-elected. An implication is that a politician always chooses the
same policy while in office, so that along the personal path of play of a politician,
voters update after the first term of office but do not update after subsequent terms
of the politician. In such an equilibrium, for all beliefs b € A(T') and all acceptable
policies x € A(b|y), we have

A(ur (b,x)|w) = A(blw), )

i.e., after an acceptable policy is chosen and voters update beliefs, the acceptance
set remains unchanged. In a politician’s first term, the acceptance set in such an
equilibrium is A(p|y), where the voters’ beliefs are given by the prior p. If the
politician is type j and her ideal policy £; belongs to the acceptance set A(p|y),
then she can secure re-election by choosing £, and since the acceptance set remains
the same, she can continue to choose her ideal policy and gain re-election in every
period. Such a politician type is a “winner,” and their optimization problem is
trivial. Otherwise, if the politician’s ideal policy does not belong to the acceptance
set, then the office holder faces a trade off: either (i) shirk by choosing her ideal
policy £; today, foregoing re-election, or (ii) compromise by choosing a policy that
is in the acceptance set, though not ideal, in order to gain re-election. Thus, the
optimization problem is

max{uj(ﬁj)+|3~l—8VjC(w), max M} (10)

wA(ply) 1—9

Since A(p|y) is a closed interval and u; is strictly quasi-concave, this means that
if the politician’s ideal policy does not belong to the acceptance set, then she either
shirks or chooses the endpoint of A(p|y) closest to her ideal policy.

From the perspective of voters, because the median is a representative voter, we
know A(p|w) consists of every policy x such that V! (p,x|y) = V< (y). And since
an incumbent who is re-elected continues to choose the same policy, this means
that

Aol = {vexs 280 = vea .

so a policy can be acceptable to the median voter only if the utility from that policy

is at least equal to the continuation value of a challenger. The maximally permissive
acceptance set that is consistent with this criterion is

U (X)

A = {rexs P = vEw . (an
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so that a policy choice gains re-election if and only if the median voter weakly
prefers that policy to a challenger. Because the continuation value of a challenger
is stationary, the above acceptance set is independent of the voters’ beliefs p, and
so the acceptance set under the maximally permissive criterion is constant, and we
write it simply as A (). If a stationary electoral equilibrium Wy = (G, ) is such that
all type j politicians solve (I0) and acceptance sets satisfy (@) and (L)), then we
say it is a simple electoral equilibrium.
Banks and Duggan (2008) establish existence of equilibria in this class.

Proposition 5.1 In the infinite-horizon model of adverse selection of pure adverse
selection, there exists a simple electoral equilibrium.

Details of the proof are omitted, but we note that it relies on a structural simi-
larity with infinite-horizon bargaining models based on the protocol of Baron and
Ferejohn (1989); in particular, it follows along the lines of the existence proof in
the spatial bargaining model of Banks and Duggan (2000). To provide some in-
sight into the parallels, an office holder’s choice of policy in the electoral model
is similar to a proposer making a proposal in the bargaining model; the election is
similar to a vote over the proposal; and the random draw of a challenger is similar
to the random selection of a new proposer. The main difference between the two
frameworks is that in the electoral model, the policy “proposed” by an office holder
goes into effect for one period before it is voted on; if the proposal passes (i.e., the
politician is re-elected), then it remains in place forever, and if it fails, then a new
politician makes a policy choice in the next period.

The above proposition does not address the question of uniqueness of equi-
librium, which is proved in symmetric models with continuous types by Duggan
(2000) and Bernhardt, Campuzano, Squintaini, and Camara (2009). An analogue
is available in a symmetric version of the current framework, but it relies on our
maintained assumption that a challenger is the median type with positive proba-
bility, i.e., p,, > 0. When this assumption is violated, it is easy to obtain multiple
equilibria. In Figure[9] for example, we assume there are three types, T = {1,2,3},
where the median voter type is m = 2 but challengers are drawn from the extreme
types with equal probability, i.e., p; = p3 = % Assuming quadratic utility and
placing the extreme types at equal distance from the median, it is trivially a sim-
ple electoral equilibrium for all politicians to choose their ideal policies in every
period and for voters to re-elect an incumbent following any choice in the interval
[£1,%3] of ideal points. Adding the assumption that § > 0, we can modify these
strategies for small € > 0 so that the extreme types compromise by choosing £; + €
and %3 — €, and voters re-elect following any choice in the interval [£] + €,%3 — €].
In particular, since the discount factor is positive and € is small, each politician
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Figure 9: Multiple equilibria

prefers to compromise rather than shirk. Varying €, we then obtain a continuum of
non-payoff equivalent equilibria.
5.2 Partitional characterization

The simple electoral equilibria established in Proposition involve a separation
of politician types that has the partitional structure familiar from Proposition [3.2]
in the two-period model. Given a simple electoral equilibrium y = (G,u) with
acceptance set A(y), let

W = {jeT:%eA(y)},
[ g (maxca i)+ B) = o)+ B+8vEw .
L = T\(WuQ).

C

Note that the expected discounted payoff to a politician type j € C from choosing
the best acceptable policy in the current and all future terms of office is just

1
15 maXyeA (y) U (x) +B,

while the expected discounted payoff from shirking by choosing the ideal policy £;
and foregoing re-election is

uj(£;) + B+ 8V (y),
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so such politicians weakly prefer to compromise to retain office. In contrast, types
Jj € L strictly prefer to shirk at the cost of losing the election. Thus, we refer to
politicians in these sets, respectively, as “winners,” “compromisers,” and “losers.”
Let £ = minW and r = maxW denote the smallest and largest winning types, re-
spectively.

Clearly, the winning types have centrally located ideal policies in the interval
A(y) around the median voter’s ideal policy. Intuitively, a politician whose ideal
policy is outside but close to the acceptance set should also compromise, as the cost
of doing so is small. The cost of compromise may be prohibitive for some extreme
types, which are thus losing, but it is possible in principle that even more extreme
types may have incentives to compromise in order to avoid electing a challenger
who chooses policy at the opposite extreme of the policy space. Such types have
more to lose than moderate politicians by inserting a challenger in office. The next
proposition establishes that under our assumptions, this phenomenon does not arise
in equilibrium, and that the set of compromising types consists of two “connected”
sets on either side of the acceptance set. Note that it is possible that the compromise
set is empty.

Proposition 5.2 In the infinite-horizon model of pure adverse selection, let Yy =
(o,u) be a simple electoral equilibrium. Then there exist integers k' and k" such
that K <{<m<r<k"and

W = {{l+1,....r—1,r}
C = {K,....0—1}u{r+1,....k"}.

We must argue that for a simple electoral equilibrium Wy = (G, u), the compro-
mise set has the form above. It suffices to show, letting k” be the highest com-
promising type, that the compromise set contains all types j with r < j < k”. Let
A(p|y) = [¥,x"]. As in Subsection 2.4] we can write the normalized expected dis-

counted payoff from electing a challenger for a type j voter as the expected payoff
from a lottery L on X, so that

(1=8)Vi(w) = Erfuj(x)] = Y L(x)u;(x).

For a general value 6 > 0,,, we can use compactness of X and strict concavity of
u(x|0) = Bv(x) — ¢(x) in x to define the unique ideal policy

£(0) = argmaxu(x|0).
xeX

A hypothetical politician with parameter 0 is then willing to compromise at x’
if and only if

%(u()ﬂe)—i—ﬁ) > u(£(6)|e)+[5+IESEL[MJ.(X)L
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Figure 10: Single crossing for compromisers

or equivalently,

8<B +ZL(x)c(x))> —c(¥) = (1—8)u(%(8)|6) — 0 <v(x') - 82L(x)v(x)> .(12)

Noting that the left-hand side of is constant in 0, the envelope theorem implies
that the first derivative of the right-hand side with respect to 0 is

(1= 8)v(#(8)) — v(x) +8 ) L(x)v(x).

Since £(0) is increasing in 0 and v is increasing, this derivative is increasing in 6,
and it follows that the right-hand side of (I12)) is convex in 6. Clearly, the inequality
holds when 6 = 6,, and 8 = 6;~, and thus it holds for all types j with 6,, <8, <
0,; see Figure Thus, the compromising types j > m form a connected set
{r+1,...,k"}, and a symmetric argument addresses compromising types less than
the median type.

The above proposition delivers a partitioning of types similar to that of Figure
4l A difference between the current equilibrium analysis and the backward induc-
tion construction of Subsection [3.3]is that now mixed policy strategies are needed
to ensure existence; in particular, it is necessary to allow some types of politician to
mix between compromising and shirking. The single-crossing argument for Propo-
sition[3.2limplies, however, that the need for mixing is limited: in a simple electoral
equilibrium, there is at most one type on each side of the median voter that mixes.
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This is seen immediately from the indifference condition
=8 Lv(x) +B = (1-8)u(%(6)}6) +952L (') = c(x)),
X

which is satisfied by at most one 8 > 6,,. If there is no type j such that 6; = 6, then
there is no politician type j < m that mixes in the first term of office; otherwise,
there may be exactly one type to the left of the median that mixes, and similarly to
the right; see Figure [IT] where types k' = 2 and k” = 5 mix in equilibrium.

O OO0

A A A A A

X1 X2 X3 X4 X5

Figure 11: Partitional structure

The preceding observation implies that a simple electoral equilibrium can be
characterized as a solution to a system of equations; in fact, equilibria may solve
any of a finite number of systems of equations, depending on the cutoff types
k' £,r,k”. The system corresponding to a set of cutoffs involves nine equations
in nine unknowns, ©', 7" & & o' ,a”,V,V' V" where: ', " € [0, 1] represent the
probability of compromise by types &’ and k”, &' € [x,£,,] and &" € [%,,,X] are the
endpoints of the acceptance set, o, > 0 are the net normalized discounted pay-
offs from compromising over shirking for types kK’ and k”, and V,V',V" are the
normalized continuation values of a challenger for the median voter and the type K’
and k” voters. For the case in which k’ and k” are indifferent between compromise
and shirking, the first seven equations are

Vo= u€ (13)

Vo= u,(&") (14)

o = up(8)+ |3 (1—8)(u (%) +B) — 8V (15)
of = we(E)+B—(1-8)(ue (%) +B) — V" (16)
= (1-n)o a7

_ (1 —TE”)OL” (18)

K-l
vV o= Z pil(1=8)un (%)) +8V] (19)
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+pie [ty (€) + (1 = ) (1 = 8)up (£ ) + 8V)]
/—1 r k' —1
+ D7 piun(E)+ D un(®)+ D pjum(E)
J=K+1 =t j=r+1
+prer [t (E") + (1 = ") (1 = &)ty (£ ) + V]

+ 37 pil(1 = 8)um (%)) +8V],

k" +1

with equations for V/ and V” defined analogously. Here, (I3) and (I4) are indiffer-
ence conditions for the median voter; (I3)) and (16) give the net advantage of com-
promise for types k' and k”; and (I8)) allow mixing between compromise and
shirking by k" and k” when indifferent; and (I9) gives the continuation value of a
challenger for the median voter. This characterization, while notationally complex,
implies that the model is computationally tractable, as the unique simple electoral
equilibrium can be found as the solution to a relatively small system of equations.

5.3 Responsive democracy

To further characterize stationary electoral equilibria, we first note that in any such
equilibrium (o, u), given any beliefs b and acceptable policy x, the acceptance set
following the choice of x and updating by voters is nonempty.

Proposition 5.3 In the infinite-horizon model of pure adverse selection, let Yy =
(0,u) be a stationary electoral equilibrium. Then for all b € A(T) and all x €

A(bly), we have A(ur (b, x)|y) # .

Let ' = ur(b,x) denote the voters’ beliefs given prior b and observed policy
x€A(bly). If A(b'|y) = &, then each type j with b, > 0 chooses her ideal policy
%;. Then each type is revealed to voters, and we have

anl(bﬁc\‘lf) = ij[”m@j)"‘svrfmj)] = V"?(\j!),
J

where the inequality follows because x is acceptable. This implies that for some
type k, we have u,, (%) = (1 —8)VS(y). Conditional on observing £, voters up-
date that the politician is type k with probability one. If the incumbent is re-elected,
then she either chooses her ideal policy and is replaced, or she chooses an accept-
able policy, and so the expected payoff to the median voter from re-electing the
politician satisfies

V(B &lw) = min{u,(f) + 8V (W), VS (W)} = VS (y).
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Since (o, u) is deferential, we conclude that £ € A(b'|y), a contradiction.

The previous proposition assumes existence of an acceptable policy, but it is
clear that the acceptance set is nonempty in an office holder’s first term, when the
voters’ beliefs are given by the prior. Indeed, suppose otherwise. Then all politician
types choose their ideal policies in equilibrium, and in particular, the median type
m politician chooses £,, and reveals her type. If the median voter re-elects the type
m incumbent, then the politician either shirks by choosing the median policy or
chooses an acceptable policy, and in both cases the expected discounted payoff to
the median voter is at least that of electing a challenger. Thus, the incumbent is
re-elected, and we conclude that %, is acceptable, a contradiction. We have argued
for the following result.

Proposition 5.4 In the infinite-horizon model of pure adverse selection, let Yy =
(0,u) be a stationary electoral equilibrium. Then A(p|y) # .

An implication of Propositions [5.3]and 5.4]is that the type m politician always
chooses the median ideal policy in her first term: the acceptance set is nonempty,
so by monotonicity, X, is acceptable, and by the previous proposition, the accep-
tance set continues to be nonempty when the politician chooses %,,, yielding the
maximum possible payoff to the politician.

Next, we investigate the implications for equilibrium outcomes when politi-
cians are highly office motivated, and in particular the possibility of obtaining a
dynamic version of the Downsian median voter result. Note by Propositions [5.3]
and [5.4] that the acceptance set is nonempty in a politician’s first term of office,
and that by choosing an acceptable policy, a politician can secure re-election with
probability one in every period. One strategy that achieves this is simply choosing
the median %, in every period, but we have not ruled out other strategies that de-
liver the same outcome. The payoff to a type j politician from choosing the median
in the first and all future terms of office is

“j(’em) +B
1-8 7

and the payoff from shirking is no more than

N Ou;(%;
uj(xj)+|3+%é).

Thus, assuming the discount factor is positive, a sufficient condition for all types
to compromise in all terms of office is

B> gmaxluyliy) ~ (i) = B

61



Political Economy of Dynamic Elections J. Duggan and C. Martinelli

Denoting the right-hand side of the above inequality by B, it follows that when the
benefit of office exceeds this level, all politician types will secure re-election in all
periods.

Proposition 5.5 In the infinite-horizon model of pure adverse selection, assume
B > B, and let y = (G,u) be a stationary electoral equilibrium. Then for all types
jET, all ¢, and all personal histories y' along the path of play, the type j politician
chooses an acceptable policy with probability one, i.e., T;(A(ur (y")|w)|y") = 1.

The preceding proposition gives a stability result for dynamic elections with
office-motivated politicians: in equilibrium, office holders use their incumbency
advantage to ensure continual re-election, so there is no turnover in office. But the
policies chosen to achieve this outcome may be undesirable to the median voter,
contrary to a responsive democracy result. The next result establishes that the
median voter’s ex ante payoff converges to the ideal payoff if politicians are suf-
ficiently office-motivated and citizens are sufficiently patient. This means that all
stationary electoral equilibria determine policies close to the median with high
probability, delivering a strong responsive democracy result for the class of sta-
tionary electoral equilibria. Note that we normalize continuation values in the fol-
lowing result, so that we can compare them with expected per period payoffs.

Proposition 5.6 In the infinite-horizon model of pure adverse selection, assume
that B> u;j(%;) —u;(Xy) for all je T, and let the discount factor & approach one.
Then for every selection of stationary electoral equilibria ¢ = (G,u) given dis-
count factor d, the median voter’s (normalized) continuation value of a challenger
converges to the ideal payoff, i.e.,

lim(1 = S)VS (W) = tn ().

The argument for this result is facilitated by the observation that the type m
politician simply chooses £, in every period and is complicated by the possibility
that less desirable types pool with the median type in early terms of office. We
begin by considering a fixed & close enough to one such that B > B holds and
an equilibrium y given §, so that by Proposition all politician types choose
acceptable policies in all terms of office. Note that

V(W) = 2pi D [un() + Vi (p.x W) (), (20)

where we use the fact that incumbents are re-elected with probability one, from
Proposition Recall that Propositions [5.3] and [5.4] imply that the type m politi-
cian chooses the median policy in every term of office. Then, since V! (p,x|y) >
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VC(y) along the path of play and utilities are non-negative, it follows that

m

VE(W) = 8puVh(p.kalw) +8(1— pm)VE (W),

or equivalently,

Va(pfuly) < Q+%3)%w» 1)
Dm
We are interested in personal histories along the path of play in which the
median policy is chosen initially. Let z* = (%,,,...,%,,y) denote a personal history
in which the median policy is chosen for the first k terms of office followed by a
choice y # %,,; let Z* be the set of such personal histories that occur with positive
probability along the path of play determined by ; and let z*° = (£, %, ...) be the
infinite sequence of median policies. Let V/ (z¥|y) denote the expected discounted
payoff to the median voter from re-electing an incumbent with personal history z*
in equilibrium . Finally, we denote by Pr(z¥) the probability of z* determined by
y, conditional on choice £, in the first term. Then

Vr£l<p7£m|‘ll) = Pr(z s "‘Z Z Pr(z k lvrfl(zk‘w)a

k=1zkeZk

where Pr(z*) > p,, > 0. For simplicity, assume that the infimum of V! (z*|y) is
attained over k and z* € Z* by "
We claim that
Um ()2'11) (1 - 6)I/‘m ()2'11)

1, k* < _

for suppose otherwise. Then we have

A ee}
L = ) RO YD I AT LAY

Spi, k=1 zkezt

R 1—=8)u,, (£,
< mmMW%p(L—%Q—Q
< Vi(w),

where the last inequality uses 2I). But then an incumbent with personal history
7K is not re-elected, a contradiction. This establishes the claim.

2l1f the infimum is not attained, then the argument is easily modified to choose a Z*" that yields a
payoff close to the infimum.
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Note that a lower bound for V/(p,£,|w) is obtained if we suppose that condi-
tional on choice %, in the first term, all types other than the median choose the worst
possible policy in the second term. By the claim, this policy minimizes the median
voter’s utility in the current period (and this minimum payoff is non-negative) but

entails a payoff close to the ideal thereafter; thus,
. U (X)) U (X)) (1= &)ty (%)
V[ > m\Am 1— 8 m o

which delivers the desired result. Combining the above inequality with 21I), we
have

6m 1— 11161—62 n
(1-8)VE(y) > (ﬁ) (pm+6—6pm—( pa)pz( ) >um<xm).

Taking the limit as 8 — 1, we have (1 —8)V,S (W) — w,, (%), as desired.
Focussing on simple electoral equilibria, Banks and Duggan (2008) provide a
tighter responsive democracy result. For a simple equilibrium y = (G, u), since the
acceptance set A(Y) is fixed, a type j politician can simply choose the best accept-
able policy to secure re-election in every period, so the payoff from compromising
in every term of office is max,e4(y) #;(x)/(1—3), and all types will compromise in
equilibrium if
1 B

max u;(x) +

1-5 T—s (%) c
1 =8 xea(y) —s = W) +B+3Vi(y).

A risk aversion argument implies that the first term on the left-hand side is greater
than the last term on the right-hand side, and so a sufficient condition for all politi-
cians to compromise is that for all types je T,

RS

1-38
Because all politician types compromise, under this condition, it follows that every
type is “above average,” and therefore the median voter’s expected payoff condi-
tional on each x € A(y) on the path of play is equal to V< (y). In particular, the
expected payoff from re-electing a type m politician equals the expected payoff
from a challenger, and this is only possible if all types choose the median. This
logic delivers the following result, a sharp responsive democracy result for simple
electoral equilibria.

Ltj()?j). (22)

Proposition 5.7 In the infinite-horizon model of pure adverse selection, assume
inequality holds for all types, and let \y = (G, u) be a simple electoral equilib-
rium. Then each type j politician chooses the median policy in the first term, i.e.,
Tj({£n}|p) = 1, and in all future terms of office.
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Note that inequality holds if 8 > 0 and B is sufficiently large, and it holds
if B> 0 and 9 is sufficiently close to one. This yields the following corollary,
which extends Proposition [5.6] by establishing a median voter theorem even when
the office benefit is small.

Corollary 5.1 In the infinite-horizon model of pure adverse selection, assume 33 >
0. If either B is sufficiently large, or d is sufficiently close to one, then in every sim-
ple electoral equilibrium, each type j politician chooses the median policy in every
term of office.

Although the result is silent on the case of policy-motivated candidates, Banks
and Duggan (2008) show that when there is no office benefit, i.e., B = 0, if the
discount factor approaches one, then the acceptance set (and the policy choices
of all politician types) converge to the median policy. Again, elections facilitate
commitment, and electoral incentives lead to responsive democracy if politicians
are patient or office benefit is large.

5.4 Term limits

Bernhardt, Dubey, and Hughson (2004) consider a version of the model with a con-
tinuum of types and an arbitrary, finite term limit, but for tractability we discuss
just the two-term-limit version of the model. Clearly, as in Section [3.3] second-
term politicians simply choose their ideal policies in equilibrium, a feature that
qualitatively changes the equilibrium dynamics of the infinite-horizon model, and
in contrast to Section we no longer obtain the responsive democracy result
when politicians are office motivated and citizens are patient. Even equilibrium
existence becomes problematic, and we must relax our restriction of deferential
voting and allow for mixed electoral outcomes (i.e., endogenous uncertainty about
an incumbent’s prospects for re-election). We extend the concept of stationary
electoral equilibrium to allow politicians’ strategies to depend on the term of of-
fice, while still imposing optimality of these choices. We assume that a first-term
incumbent who chooses x is re-elected if that is the strict preference of the median
voter, i.e., VI (p,x|w) > VE(y), and that the challenger is elected if the reverse
inequality holds; if the median is indifferent, then the probability of re-election,
pm(x), may now be between zero and one. We continue to assume voters’ strate-
gies are monotonic, but instead of simply expressing this condition in terms of a
utility cutoff for the median voter, we require that the probability of re-election is
weakly increasing in the utility of the median voter from a first-term office holder’s
policy choice.

To see why mixed voting is needed, we consider the case of highly office-
motivated candidates and suppose instead that voting is pure. We first note that
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the acceptance set for first-term office holders is nonempty (otherwise, the type m
politician chooses %,,, revealing her type, and so she is re-elected), so A(p|y) # .
The payoff to a type j politician from compromising is then at least equal to

wj(%m) + B+ 8[u;(£)) + Bl + &V (),
and the payoff from shirking is no more than

uj(%) + B+ 8V (w),

so that all politician types compromise in the first term if

u]()em) —|—I3 > (1 —8) |:MJ(XA]) +I3+8ulj<—x]8):|
This holds if p > B, which we again assume, so that every type of first-term office
holder will compromise by choosing the best element of A(p|y).
We demonstrate a contradiction to existence of equilibrium in pure voting
strategies in two exhaustive and mutually exclusive cases, assuming without loss
of generality that the median voter weakly prefers £ to X,,. Note that

V(W) = D p; 3l () + B (8) + SV ()] (x),

where 71:}. is the proposal strategy of the type j politician in her first term of office.
In the first case, the ideal policy of the type n politician belongs to the acceptance
set, so all politician types simply choose their ideal policies, revealing their types to
voters, and they are continually re-elected. It follows that voters place probability
one on type j = n after observing £,, and then

Ve (W) = pu(1+8)um(%m) + (1= pum) (14 8)um (%) + 8Vi5; (W)
> (14 8)uy,(%,) +2VE(y).

This implies that

Ve (W) > wn(£) + VS (W) = Vi (p,%a|W),

and the median voter strictly prefers to elect a challenger over re-electing the type
n incumbent, a contradiction.

In the second case, the acceptance set excludes %,,. Then since type n politicians
(and all other types whose ideal policies are not in the acceptance set) compromise
by choosing an acceptable policy in their first term, the expected payoff to the
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median voter from policies chosen in the first term exceeds the lottery over ideal
policies, i.e.,

ijZum(x)n}(x) > ij”m(’ej)-

Let y minimize the median voter’s expected payoff V! (p, x|y) from re-electing the
incumbent over the equilibrium policy choices x of first-term office holders. Then

Va(pylw) < pi Y Vi (poxlw)m (x)
j X

2Pt (3)) + 8V, ()

A

J
NP (O (1) + 8 pjten (%) + 8VS ()
J x i

= V()

and the median voter strictly prefers to elect a challenger over re-electing the in-
cumbent following the choice y, again producing a contradiction. We conclude that
equilibria in pure voting strategies do not generally exist, so that uncertainty about
electoral outcomes arises as a necessity in the model with term limits.

Driving the failure of existence is the fact that given the opportunity to secure
re-election, office-motivated politicians will do so, but this creates a commitment
problem for voters, who then have an incentive to replace a first-term incumbent
with a fresh challenger. To balance these incentives, mixing is needed not just
in policy choices of office holders but in electoral outcomes. For example, if an
office holder gains a chance of re-election by choosing the median policy and the
probability of success is less than one, then some politician types can be dissuaded
from compromising, and then the incentive to insert a challenger in place of a first-
term incumbent decreases, ameliorating the incentive problem of voters. Thus, the
probability of electoral success must be set in equilibrium to obtain the correct
separation of politician types and to generate indifference needed for mixed policy
choices, and mixing over policies is set to maintain the median voter’s indifference
between incumbent and challenger over the relevant range.

The full responsiveness result cannot be obtained in the term limit model, for
suppose there is an equilibrium y = (o,u) such that in every period, all types of
office holder choose the median ideal policy. Since second-term politicians choose
their ideal policies, it must be that in each period, the incumbent is replaced by a
challenger with probability one, but then the first term of office is a politician’s last,
and non-median type j # m politicians have no incentive to compromise, so they
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would simply choose their ideal policies. The most that can be hoped for is that
first-term politicians choose the median policy, with slack to allow non-median
politicians to be re-elected with positive probability and choose their ideal poli-
cies in the second term. But the incentives of the term limit model preclude even
that form of responsiveness, even when politicians are highly office motivated and
citizens are patient, and even if we only ask that first-term office holders choose
policies close to the median with high probability: the next result establishes that
the expected payoff to the median voter from equilibrium policy choices of first-
term office holders is bounded strictly below the ideal payoftf.

Proposition 5.8 In the infinite-horizon model of pure adverse selection with two-
period term limit, there is a bound u < u,,(X,,) such that for all levels of office
benefit p = 0 and all discount factors & € [0, 1), in every stationary electoral equi-
librium y = (o,u) for parameters (B,d), the expected utility to the median voter
from policies chosen by first-term office holders is below this bound, i.e.,

2P (T < @
j X

The logic for the above result is complicated by the possibility that for high
and 9 close to one, first-term office holders are incentivized to choose policies close
to the median by a positive but small probability of re-election. The continuation
value of a challenger now takes the form

- n [Z )+ 8(pu3) 1 (57) + SVE ()]

(1= PV )0,
reflecting the fact that the politician who chooses x is re-elected with probability

Pm(x). We can break the right-hand side of the above expression into the sum
A+ B+ C of three terms:

A = ijzunl<x)n](x)
5 - azpmoc)(ij[umoej)+6v,5<w>]n}<x>)

c - (zp,z P} ) ) VS
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where the term in parentheses in C is the ex ante probability that a first-term office
holder fails to be re-elected; denote this quantity by e. We can rewrite B as

B = Sme (Zpknk >m p7x|\|l)

where the term in parentheses is the probability that a first-term office holder
chooses policy x; denote this by d(x). Since p,,(x) > 0 implies that V! (p, x|y) >
VS (w), we therefore have

i um(x)m +82pm (¥) + 8eVE ().
j X
Using (>, pm(x)d(x)) + e = 1, this implies

(1 m ijzum

Now suppose that there exist office benefit § and discount factor & and a sta-
tionary electoral equilibrium y = (o, u) such that the expected payoff from policy
choices of first-term office holders approaches the ideal payoff of the median voter,
1.e.,

Z P (T (x) = (o).

By the foregoing argument, it follows that the normalized continuation value of a
challenger in fact approaches the ideal payoff of median voter, i.e., (1—8)V,$ (W) —

um (X,). Note that for all politician types j, if 7:} puts positive probability on policy
x such that p,,(x) = 0, then x = £;, and therefore }, sign(p,, (x))n} (x) — 1 for all
J. Furthermore, this implies ), (1 —sign(p,(x)))d(x) — 0. Then we have

VW) < (1= sign(pm(x)))d(x)V,s( +ZSlgn P (x))d (x) Vs (P, X[ W)
D (1= sign(p(x)))d(x)V,S (w)
+ 2 Sign (P (X)) Py} () [ (£5) + 8V, (W),
j X

where we use the fact that

Vi (poxly) = 2”]"’ (#) + SVE (w)].
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Therefore,

VE(W)(1-8) 3 sign(pm(x)d(x) < 3 p; ) sign(Pm(x));(x)um(%)).
X Jj X

Taking limits, we have u,,(£,) < >’ jtm D jlm (%), a contradiction. We conclude
that the expected payoff from equilibrium policy choices of first-term office holders
is bounded strictly below the median voter’s ideal payoff, as desired.

The root cause of this difficulty is again the commitment problem of voters,
who prefer to replace an incumbent who is expected to shirk in her second term
with a challenger who offers close to the ideal payoff to the median voter—even
though voters might prefer to commit to re-election contingent on the choice of the
median policy. This unraveling does not occur in the two-period model, precisely
because there is no third period, so challengers are expected to shirk if elected, and
there is no temptation to replace an incumbent who chooses the median.

5.5 Extensions and variations

The pure adverse selection model has been used to study the effects of various
types of structure on institutions and policies. Bernhardt, Campuzano, Squintani,
and Camara (2009) analyze the effects of parties, i.e., drawing challengers from
the side of the spectrum opposite the incumbent. This strengthens the threat of an
outside challenger and provides greater discipline of incumbent politicians: more
substantial competition leads to greater moderation of policy choices. Put dif-
ferently, elections provide a stronger form of commitment in the partisan model,
because voters know the cost of foregoing re-election is higher for an incumbent,
making the prospect of choosing policies closer to the median more credible.
Bernhardt, Camara, and Squintani (2011) add valence to the model, and as-
sume that voters observe an incumbent’s valence but not her policy preferences.
They show that if restrictions on risk aversion, office benefit, and valence hetero-
geneity hold, then there is a unique stationary equilibrium, and equilibria possess
a partitional form, where now the cutoffs defining the win set and compromise set
depend on the valence of the office holder. Furthermore, they show that equilib-
rium voter welfare increases as the distribution of valence increases in the sense
of first order stochastic dominance. Camara (2012) considers dynamic elections in
the context of a general equilibrium model of public good provision, where politi-
cians are distinguished by a vector of productivity parameters and choose a tax rate
while in office, and voters are distinguished by their productivity of labor and pref-
erence for public good. He establishes existence of a stationary equilibrium and
shows that equilibria have a partitional form in which, again, the cutoffs defining
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the win set and compromise set vary with the productivity parameters of the office
holder.

Kang (2005) introduces a signaling model of electoral campaigns, in which
a challenger can signal her quality by a costly campaign activity. She character-
izes an equilibrium in which only high quality challengers run costly campaigns,
and whether this occurs is determined by the incumbent’s attractiveness to vot-
ers: if the incumbent is very strong, then the challenger never signals her quality
and the incumbent is always re-elected; and if the incumbent is very weak, then
the challenger is automatically elected and does not signal. In the complementary
case, however, high quality challengers do signal their quality and defeat incum-
bents of intermediate strength. In work related to the pure adverse selection model,
Meirowitz (2007) considers a model in which politicians have private informa-
tion about their budget constraints, and Casamatta and De Paoli (2007) assume
politicians have private information about the cost of public good production. Ka-
landrakis (2009) studies electoral dynamics in a two-party system in which each
party’s type may change stochastically over time.

A literature on dynamic elections with complete information, in which voters
observe the types of elected politicians, has received attention and has connections
to the framework proposed above. A modeling challenge present in this approach
is posed by the anti-folk theorem for dynamic elections, Proposition which
states that when voters observe the incumbent’s type, the only deferential, sta-
tionary subgame perfect equilibrium is that in which office holders always choose
their ideal policies. To avoid this degenerate prediction, different authors have em-
ployed different analytical tactics. Barro (1973) considers a model of public good
provision in which voters and politicians are identical (except that politicians re-
ceive rents from office), and voters re-elect an incumbent depending on whether the
politician’s public good production satisfies a threshold. This threshold is chosen
optimally by the voters, meaning that after some histories, voters elect a challenger
over an incumbent despite being indifferent between the two candidates; formally,
these strategies are not deferential. This creates a multiplicity of equilibria, includ-
ing the degenerate equilibrium in which all politicians shirk and are removed from
office, but Barro (1973) essentially selects the optimal stationary equilibrium for
the voters. He examines the optimization problems of voters and politicians, and
he establishes the responsive democracy result that public good levels converge to
the voters’ ideal when the rewards of office are large and when the discount factor
is close to one.

Van Weelden (2013) considers a model under similar assumptions, but he as-
sumes that office benefit is endogenously determined as an amount of rent seeking
chosen by the politician, and that this is desirable to politicians and costly to voters.
Thus, he effectively assumes a two-dimensional policy space, and in contrast to our
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framework, it is not possible to elect a politician whose policy preferences align
with the median voter’s. Moreover, in his baseline model, Van Weelden (2013)
allows a representative voter to directly choose the challenger’s type. Like Barro
(1973), he avoids the anti-folk theorem by dropping the restriction to deferential
voting strategies, and he selects from the ensuing multiplicity of equilibria by ana-
lyzing the optimal stationary equilibrium for the voter. In particular, Van Weelden
(2013) shows that it is better for the voter to alternately select from two non-median
types (using one as a threat for the other) than to always elect the median politician,
and he establishes the responsive democracy result that as citizens become patient,
the policy and rent-seeking choices of office holders converge to the voter’s ideal in
the optimal equilibrium. Van Weelden (2015) examines a variant of the model with
two possible candidates and three types of voter, and he shows that when citizens
are sufficiently patient, the optimal amount of polarization between the candidates’
ideal policies is positive.

Aragones, Palfrey, and Postlewaite (2007) use history-dependent strategies to
generate equilibria that mirror the simple electoral equilibria of the pure adverse
selection model. In the latter model, an office holder may be induced to compro-
mise her policy choices by the incentive to pool with desirable politician types, i.e.,
to appear like a more moderate politician, who will choose moderate policies in the
future and thus be re-elected. In the model of Aragones, Palfrey, and Postlewaite
(2007), an office holder who has compromised in the past continues to compro-
mise in the future, but once she deviates, she chooses her ideal policy in all future
periods, leading voters to elect a challenger. Thus, an office holder may be induced
to compromise to maintain her “reputation” for policy moderation, generating the
familiar partitional form of equilibrium in the pure adverse selection model. For-
mally, the authors use non-stationary strategies to escape the anti-folk theorem.

Duggan and Forand (2014) assume that voters observe an office holder’s type,
and they avoid the anti-folk theorem by assuming an office holder is committed to
a platform once she chooses it, until a variable describing the state of the economy
changes; the single-state version of this model leads to equilibria with a partitional
form that correspond to the simple electoral equilibria of the pure adverse selec-
tion model. They establish strong responsive democracy results in two cases: when
politicians are purely policy motivated, i.e., B = 0, the median voter’s equilibrium
expected discounted payoff converges to her ideal payoff as citizens become pa-
tient; and when the office benefit is sufficiently large, all politician types choose
the median voter’s ideal policy in equilibrium. The authors extend these results to
the multi-state model, and they show that a weaker form of responsive democracy
holds even if the median voter’s type depends on the state. In this setting, we can
imagine that policies are chosen by median voters in all states directly, removing
politicians from the equation, in a hypothetical “representative voting game.” The
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authors show that for every stationary Markov perfect equilibrium in the represen-
tative voting game, there is an equivalent stationary electoral equilibrium in the
dynamic electoral model.

The preceding analysis of the pure adverse selection model has focussed on
stationary or simple electoral equilibria, and it is instructive to consider the restric-
tiveness of this concept by characterizing equilibrium outcomes when more general
equilibria are allowed, where voters and politicians can condition their choices on
the history of play. It is clear that if policy choices are observable, if there is a
positive benefit to holding office, and if politicians are sufficiently farsighted, then
almost any path of policies can be supported as the path of play of some perfect
Bayesian equilibrium. Driving this simple observation is the fact that for a given
office benefit § > 0, when § is close enough to one, the discounted sum TBS of
potential office benefits can be used to induce an office holder to choose the worst
policy in the interval X. Indeed, let x = (x1,x2,...) be an arbitrary sequence of
policies in X, and consider a strategy profile such that in each period ¢, every type
of politician chooses x;; voters re-elect an incumbent as long as she has chosen x;
in every period for which she held office, and otherwise they elect a challenger;
and beliefs may be specified arbitrarily. Since all politician types choose the same
policies, voters are indifferent between re-electing an incumbent and electing a
challenger. Given a type j office holder, the discounted payoff to choosing x; in
period ¢, being re-elected, and continuing to follow the above strategy is is

i +B+< 8w >+ISTBS,

t'=t+1

and the best one-shot deviation is to choose her ideal policy £; and forego re-
election, which yields a discounted payoff of

)+ B+ Z & " wj(x).

t'=t+1
Note that the latter is less than the former if

B

T—s = wi(X;) —w;(x),

which holds when § is close enough to one. Thus, it is optimal for each type of
office holder to follow the prescribed strategy, thereby supporting the arbitrary path
x of policies.

The above argument is quite general and holds across the complete informa-
tion and pure adverse selection models, but it relies on increasing d given a fixed,
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positive level of office benefit. Duggan (2014a) shows that in the model of pure
adverse selection, a more complex equilibrium construction can be used to sup-
port arbitrary policy paths when citizens are patient, even if politicians are purely
policy motivated. Thus, the restriction to stationarity (or some other restriction
on history dependence) is needed to obtain predictive power in the pure adverse
selection model.

A related literature departs from the dynamic electoral framework considered
above by assuming commitment on the part of the challenger, or both the chal-
lenger and the incumbent. The latter models extend the traditional Downsian
model, in which both candidates take positions, and includes work by Alesina
(1988) and Duggan and Fey (2006). The former class includes papers by Wittman
(1977), Kramer (1977), and Forand (2014). In particular, Forand (2014) establishes
a form of responsive democracy as politicians become patient, showing that equi-
librium dynamics lead to alternation between two policies, and that these policies
converge to the median voter’s ideal policy as the discount factor approaches one.
All of these papers assume complete information. As discussed above, Duggan and
Forand (2014) allow for an evolving state variable and assume that the incumbent
can make “ex post commitments,” i.e., an elected politician’s first policy choice
in a state of the world is binding until the state changes, but the politician cannot
commit to policy in advance of transitioning to a new state.

6 Moral hazard and adverse Selection

We now extend the pure adverse selection model of Section [3] to the model with
imperfect monitoring. Throughout this section, we consider the rent-seeking envi-
ronment with moral hazard, and with the exception of Subsection we maintain
assumptions (C1)—(C4). Thus, as in Subsection a policy choice x stochastically
determines an outcome y, which is realized from the density f(y —x). In the rent-
seeking environment, we may interpret y as a public good level and x as an effort
choice, so that voters prefer higher outcomes, whereas politicians internalize the
effort choice and, depending on their types, prefer lower exertion of effort. By the
MLRP, higher outcomes are evidence of higher effort choices, and so equilibria are
characterized by a cutoff outcome y that is necessary and sufficient for re-election
of the incumbent, and the question of responsive democracy reduces to inducing
the greatest effort possible.

We begin by examining the pure moral hazard model, in which there is a sin-
gle type, or what is the same, the voters’ prior beliefs are concentrated on a single
type. In this setting, which has played an important role in the development of the
literature, stationary electoral equilibria degenerate because of indifference among
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candidates, as deferential voting then implies that incumbents are re-elected, re-
gardless of outcome; but then, of course, politicians exert zero effort in equilibrium.
Thus, the analysis typically takes the perspective of setting an optimal cutoff for
voters. We then proceed to the model with adverse selection and one-sided learn-
ing, where we discuss a simplified version of the model with no term limit, and we
give a more complete analysis of the model with two-period term limit, after which
we close by discussing the literature on symmetric learning, where politicians do
not observe their own types and update their beliefs in the same way as voters do.

Throughout, we emphasize the success or limitations of electoral mechanisms
in eliciting effort on the part of office holders. In the pure moral hazard model,
when deferential voting is dropped, we show that high office benefit leads to a
strong form of responsive democracy: as politicians become more office-motivated,
policy choices increase without limit. In the model with both adverse selection and
moral hazard, however, the commitment problem of voters implies that equilibrium
policy choices are bounded above: the continuation value of a challenger cannot
exceed the expected utility from the ideal policy of the highest type. This nega-
tive result establishes an inherent bound on responsive democracy, and it raises the
question of whether and how this bound can be achieved. In the absence of a term
limit, we deduce the qualified responsive democracy result that the continuation
value of a challenger approaches this upper bound as citizens become patient. In
the presence of a term limit, we deduce an upper bound strictly below this limit:
the commitment problem of voters imposes further constraints on the effectiveness
of the electoral mechanism, and patience does not produce the qualified respon-
siveness result. This problem does not arise in the two-period model of Subsection
where the game ends after the second period, so that voters are not subject to
the temptation of replacing a hard-working incumbent with a fresh challenger.

6.1 Pure moral hazard

In the rent-seeking environment, voters prefer greater effort by politicians and are
therefore modeled as a unitary actor, but we can still consider the issue of policy
responsiveness: here, responsiveness corresponds to positive levels of effort chosen
by politicians, as greater levels of effort generate higher expected utility for all
voters. The literature on infinite-horizon models of pure moral hazard is occupied
by Ferejohn’s (1986) model of political agency, which differs from ours in that in
his framework, an office holder observes an idiosyncratic productivity shock before
choosing an unobservable action; moreover, voters are assumed to be risk neutral.
He shows, among other things, that the highest equilibrium payoff of the voters
is increasing in office benefit, establishing a responsiveness result, but Ferejohn
does not consider the degree of responsiveness that can be achieved by large office
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benefits.

An issue that arises in the pure moral hazard model is that because all politi-
cians are identical after all histories, the restriction to stationary electoral equilibria
leaves only a trivial equilibrium: deferential voting implies that voters, being indif-
ferent between the incumbent and challenger, always vote for the incumbent, so the
office holder always shirks, i.e., chooses zero effort. This is just the problem posed
by the anti-folk theorem, Proposition Accordingly, in this setting, the focus
on deferential strategies is relaxed to allow the voter to set an arbitrary cutoff in
the space of outcomes, and then the value of the optimal cutoff is analyzed. Since
the voter is in fact indifferent between the two candidates, every cutoff is time-
consistent, and so this approach amounts to a selection of equilibria. Taking the
larger view that voters differ in their preferences and that (by an order restriction
argument) the representative voter is the median voter type, it may be unrealistic
to assume that the electorate coordinates on the equilibrium that is optimal for the
median voter. Nevertheless, it is a reasonable starting point for the analysis and, at
any rate, establishes an important normative benchmark.

We drop Ferejohn’s productivity shock and examine the median voter’s opti-
mization problem in the simple rent-seeking environment, effectively allowing the
voter to commit to a cutoff before the beginning of the game; again, since the voter
is always indifferent between the candidates, this commitment assumption does
not rely on an outside enforcement mechanism. We find that the median voter can
induce positive effort, and that greater office-motivation leads to arbitrarily high
effort levels, delivering responsive democracy in the optimal equilibrium for the
voter. The logic is simple: if the voter uses a fixed cutoff as the value of office
increases, then politicians could and would win with probability approaching one
by increasing their effort to arbitrarily high levels, and the optimal cutoff can do no
worse than this.

The analysis of the model with a two-period term limit is qualitatively differ-
ent: every finite cutoff in the space of outcomes is time-inconsistent, so that an
outside enforcement mechanism is needed to generate positive levels of effort in
equilibrium. The see the logic of this, suppose that politicians chose a positive
level of effort in their first term in order to satisfy, in expectation, a finite cutoff of
the voter. The voter’s cutoff can be finite in equilibrium only if the expected payoff
of re-electing the incumbent is at least equal to the expected payoff of a challenger.
But the incumbent will always shirk in her second term, whereas the voter can
select a challenger, who (by supposition) exerts a positive level of effort. In this
case, the temptation of an untried challenger makes it impossible for the voter to
commit to a finite cutoff, and therefore first-term politicians cannot be induced to
exert positive effort. This logic extends to arbitrary, finite term limits.

We begin by departing from our maintained assumption that the distribution
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of the challenger’s type has full support, and instead we assume that it is degener-
ate on a single type, © = 1, and we suppress this in payoffs and the ideal policy,
writing w(x) and £, respectively. Since updating no longer occurs, we suppress the
belief system u in the description of equilibrium. Now, consider a strategy profile
o such that voters re-elect the incumbent if and only if y >y, where y is the re-
alized outcome and y is an arbitrary cutoff, and such that office holders mix over
policy according to & in each period. For most of the subsection, the cutoff will
be fixed at y. Then the continuation value of a challenger is simply the expected
utility generated by mixtures over policy, i.e., VC(0) = 155 3 E[u(y)|x]ft(x), and
the value of the office holder’s optimization problem net of current office benefit,
denoted W (%,¥), uniquely satisfies

W (#,5) —maxw<x>+6[<1—F(y—x»(wm)+B>+F<y—x>

xeX

2 Eu(y)[X]7(%)

1-96 ’
where we drop the subscript from the utility function w, and we add the politician’s
office benefit for the current period as a separate term. The first order condition for
this problem is of course

(23)

w/(x)+f(i—x)6[W(ﬁ,i)+B—ZXE[I;(i)gx]ﬁ(x)] - o.

Let £ denote the ideal policy of the politician.
As in Subsection 3.4] we can consider the constrained version of the first-term
politicians’ optimization problem with objective function

2 e Blu(y)|X](%) )
1-d ’

which we now explicitly parameterize by the mixed policy strategy . We en-
counter some difficulty in reformulating (C3) in the present setting, because the
mixture T is endogenous. We must therefore phrase the condition so that the pay-
off from holding office is positive for all possible values that & might take, but
policy is unbounded, and so the voter’s expected utility from 7 is, in principle, un-
bounded. Of course, if the payoff from holding office is negative, then politicians
will not mix over high policies. It suffices for the equilibrium analysis to spec-
ify the condition for the case in which politicians choose their ideal policy with
probability one,

U(x,r;®) = w(x)+rd (W(ﬁ:,y) +B—

(C3) for all 3, W(2,5) + B~ %y);ﬂ N

which holds if B is sufficiently large. In particular, (C3) is satisfied if politician

preferences are obtained from voter preferences by a cost term that is not too large,
i.e., v(x) = Ef[u(y)|x] and B > ¢(%).
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Proposition 6.1 In the infinite-horizon model of pure moral hazard, (C3) is satis-
fied if for all x, v(x) = E[u(y)|x] and B > ¢(%).

To see the result, suppose that (C3) does not hold. Note that given cutoff y, the
value of the politicians’ problem is at least equal to the discounted expected payoff
from choosing the ideal policy £. Since (C3) does not hold, a lower bound for
the latter is obtained by the discounted expected payoff if the politician is always
re-elected after choosing £. Then we have

W(&5)+B— % > WP_::)B _ E[i’(_y)sf]
_ E@E] —c(®) +B  E[u()i]
1-5 1-38
> 0,

a contradiction. This establishes (C3), as desired.
The objective function U (x,r; ) is concave, but in the corresponding optimiza-
tion problem,
max ) U (x, r; )
st.r—1+F(H—x) <0,

the constraint inherits the natural non-convexity of the distribution function F, par-
alleling difficulties in the basic probabilistic voting model and the two-period moral
hazard model; see Figures [[lor[5l This leads to the possibility of multiple optimal
policies.

Because an office holder takes the mixture & used by politicians in the fu-
ture as given in her optimization problem, and because her payoff depends on &
through the continuation value of a challenger, politicians are engaged in a dy-
namic game—we cannot treat it simply as a dynamic programming problem—and
non-convexities necessitate the analysis of equilibria in mixed strategies. This dif-
ficulty could be assumed away by setting the payoff of an out of office politician
equal to zero, but we maintain the assumption that politicians return to the elec-
torate after their political careers have ended, consistent with the citizen-candidate
approach to elections.

We deal with the problem of mixing by again assuming (C4), which implies
that for every cutoff y and every mixture T, if the net value of office is positive, i.e.,

2 Efu(y) |x]7 (x)
1-9
then the objective function of the politician has at most two local maximizers and,

therefore, at most two maximizers; the proof proceeds exactly as that for Proposi-
tion We let x*(R,y) and x,(%,y) denote the greatest and least optimal policy

W(ﬁ>y)+B_ 0’

78



Political Economy of Dynamic Elections J. Duggan and C. Martinelli

choices, respectively. By standard continuity arguments, the functions x*(%,y) and
x«(%,y) are upper semi-continuous and lower semi-continuous, respectively. Of
course, any mixture over these optimal policies is optimal, and since the optimal
policies themselves depend on the expected mixture &, we see that even in the
simple model of pure moral hazard, an equilibrium in the game among politicians
must solve a fixed point problem. This, in turn, raises the issues of existence and
uniqueness of equilibrium.

Fortunately, both issues can be resolved by elementary arguments. Our analysis
is facilitated by the following result, which shows if the policy mixture used by
politicians is degenerate on a policy X, then the value of office is decreasing in *.
In the statement of the next proposition, we write the value function W (%,y) as
a function of a policy choice %, rather than the mixed policy strategy that places
probability on on that choice.

Proposition 6.2 In the infinite-horizon model of pure moral hazard, given cutoff
y € R, the expression
Efu(y)|%]
wWix.y)— ——— -
is decreasing in X.

To prove the result, we differentiate the Bellman equation with respect to X to
obtain

a;;(i,y) = SO_F@_’C))%VXV(’ZJHSFF__&;XME[Z;”M’

where x is any solution to the politician’s problem. Solving, we obtain

ow ,__ OF (¥ —x) d Elu(y)|x]
oz BY) = <1_5+5F(y_x)>£ -5

The coefficient in parentheses is strictly between zero and one, which implies that
the expression
Elu()I]

W(x Y ) - 1—98
is strictly decreasing in £, as claimed.

The above proposition implies that if other politicians choose policy %, then
an office holder’s optimal policy choices decrease with %, for when W (X,y) —
55E[u(y)|x] decreases, the politicians’ indifference curves become steeper, re-
flecting the relatively greater weight placed on current policy. More formally, if x
is optimal given X and x’ is optimal given ¥ > %, then X’ > x. If there are multiple

optimal policy choices given X, then an increase in X may lead to discontinuities
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Figure 12: Multiple optimal policies

1
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X

in optimal policies. As long as the net value of office is strictly positive, however,
there are at most two optimal policy choices, and such a discontinuity can only
occur if there is a unique optimal policy as we approach X from below, and the
optimal policies jump down at X. and decreasing in X; see Figure

Now, by (C3), the net value of office is strictly positive when politicians choose
the ideal policy £. Thus, by inspection of the first order condition in (23)), politicians
optimally exert positive effort given £, i.e., x,(£,y) > £. Increasing the policy used
by politicians to ¥ > £, we see that the “best response” policy either decreases
continuously until it crosses the 45° line, in which case the unique equilibrium in
the game among politicians is in pure strategies, or it jumps across the 45° line,
in which case we rely on mixed strategies. Specifically, if X is the value at which
the best response policy jumps across the diagonal, then there is a least optimal
policy, denoted x,, and a greatest optimal policy, denoted x*. We identify the
mixed strategy equilibrium in the game among politicians as the mixture ¥ over
x* and x, such that

() E[u(y)* (£,3)] + 7 () Elu() bes] - = Efu(y)[x],

so that the Bellman equation for the politicians is the same given T* as it is given X;
see Figure T3l If the net value of office is strictly positive at %, then by (C4) these
are the only optimal policy choices, and the equilibrium is unique.

This argument proves existence of equilibrium, and in the following result, we
establish that the net value of office is indeed strictly positive in every equilibrium,
delivering uniqueness as well. In the sequel, we let T (7) be the unique equilibrium
mixture over policies; we may write x*(¥) and x,(y) for the greatest and least
optimal policy choices of the politicians, respectively; and we let r*(y) be the
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Figure 13: Existence and uniqueness

probability that a politician chooses the greatest optimal policy. Finally, we write
E[u(y)|n] as shorthand for the expected utility > E[u(y)|x]m(x).

Proposition 6.3 In the infinite-horizon model of pure moral hazard, assume (C1)—
(C4). Then for every finite cutoff y € R, there is a unique equilibrium mixed policy
strategy T*(y) in the game among politicians, and in equilibrium, the net value of
holding office is positive, i.e.,

W 5).3) + p— IO

and T*(X) places positive probability on at most two policies, say x* and x, where
X < x4 < x*. Moreover, n*(y) is a continuous function of the cutoff.
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We have already discussed existence. Now let T be any equilibrium in the
game among politicians. To prove that the net value of office is positive, suppose
otherwise. By inspection of the first order condition in (23)), it follows that politi-
cians mix over policies less than or equal to the ideal policy, i.e., x*(¥) < £. Since
an office holder can always choose the ideal policy, we have

wEhy) = wid) +5{<1 —F(F—0)(W(x".5) +B) +F<y—f)%].

This implies that

W)+ p- DL
> w<x>+B—E[u<y>|n*]+8(1—F<y—x>>[vv(n*,y>+s—

and thus we have

EluM)m*]  _ w&) +B —Elu(y)|n*]

o [
WrEy) +B-—7—5— = 1-8(1-F(F—4%))
w(£) + B —E[u(y)|4]
~ 1-3(1-F(F—%))
> 0,

where the second inequality follows from x*(y) < £, and the third from (C3). Thus,
the net value of office is positive, a contradiction. We conclude that the net value
of office is indeed positive in equilibrium, and the first order condition implies that
optimal policies are strictly greater than the ideal policy £. By (C4), this implies
that given any equilibrium 7*, the politician has at most two optimal policies, and
then uniqueness follows from above arguments. Continuity follows from standard
arguments.

We next confirm the intuitive result that in equilibrium, politicians become
worse off as voters become more demanding.

Proposition 6.4 In the infinite-horizon model of pure moral hazard, assume (CI)-
(C4). Then for any finite cutoff y € R, the politicians’ indirect utility, W (y) =
W (n*(y),y), is decreasing iny.

To prove the proposition, suppose that for y' < y”, we have W (y') < W(y").

We write T’ = n*(y') and ©” = n*(y”). Note that the expected utility from 7’ is
less than the expected utility from nt”, i.e., E[u(y)|n'] < E[u(y)|n"]; otherwise, the
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politicians’ objective function for (1',y") exceeds that for (n”,y”) for all values of
x, contradicting W (y') < W(y”). It follows that

Efu(y)|n"]
1-98

Elu(y)|n']

W' V") —
(7",y") =5

> W(Tclvy,) -

and therefore

[W(ﬂ:”,y”) _ W(ﬂ:”,y/)] + [W(ﬂ:”,y/) _ W(ﬂ:’,y/)] - E[l’i(i)gc”] _ E[I/1t<i)‘5n,]

Since W (n”,y") < W(n",y’), this implies

W) —W.y) > E[L;(i)l;n”]_E[?(i)yl]' 24)

Now let ¥ satisfy the Bellman equation for (1”,y’). Rewriting as

Elu(y)|n"] Elu(y)|n']

/ANANES

> W(Tclvy/) -
it follows that ¥ > x*(y'). Note that
W(TC”,y/) —W(Ttl,y/)

— W41 FO )W)+ B+ PO -0 2

—wx*(y)) - 5[(1 —F(/ =x* ()W (")) +B)

Bl

PO =2 0) =5

Using £ < x*()/) <% and W(',y') + B > 25 E[u(y)|n'], this implies

wr",y)=w(,y) < 8(1-F( —x)Wx"y)-wxy))

ey - FL] BT

Simplifying, this is

W) W) < (ol [ ER] Bl

1-8+8F(y — %) 1-8§  1-98

and since the coefficient in parentheses is strictly between zero and one, this con-
tradicts (24). This establishes the monotonicity result.
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To this point, we have taken the cutoff y as exogenously fixed, but we can
endogenize y by allowing voters to set this cutoff optimally, i.e., voters solve

max E[u(y) " 7).

It is important to note that increasing the cutoff has two effects. First, there is
a direct effect on the probability of re-election for any given policy choice x;
diagrammatically, this has the effect of shifting the politicians’ constraint to the
right. Second, there is an indirect effect on the net value of office, W (n*(y),y) —
55 E[u(y)|m* (¥)], which can be positive or negative, and this can is reflected in the
marginal rate of substitution of the politician’s objective function U (x,r;7*(7)).
These effects can in turn lead to a change in the equilibrium policies, x*(y) and
x«(¥), and they can change the mixing probabilities over these policies.

Next, we note that the voters do indeed have an optimal cutoff, and we give a
partial characterization in terms of first order conditions.

Proposition 6.5 In the infinite-horizon model of pure moral hazard, assume (C1)-
(C4). Then there is an optimal cutoff for the voters, which solves

max E[u(y) | (7)),

and for every optimal cutoff y*, if x*(-) and x(-) are differentiable at y* and satisfy
the second order condition with strict inequality at y*, if r*(-) is differentiable at
y*, and if W(-) is differentiable at y*, then

O] - Blu) ) = or I o L]
where

% EVANE S _Sf/(y*_X*)A(y*)+8f(y*_X*)A/(y*)

o = r (y ) w y*)—5f’(y*—x*)A(y*)
_ (1) SO x)AGT) 870 — xe)A(Y)
o = (1 ) W//(X*)_g)f/(y* — x)AG*)
AG) = W) +p- D)
e =)
Xeoo= x(0")

Recall the first order condition for the politicians’ optimization problem: x*(y)
and x. () solve

w’(x)+f(?—x)6[W(y)+B—7E[u(i))_|n;(y)]] - o.
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For existence of an optimal cutoff, fix any y. Recall that the term in brackets above
is positive by Proposition so that £ < x,(y). Note that, as in the proof of
Proposition [3.7] equilibrium policies are bounded above by any policy X such that
w(x) > w(x) + %[w(%) + B]. Now consider arbitrarily low values of the cutoff,
and note that f(y —x*(y)) — 0 as |y| — o0. From the first order condition, this
implies that w'(x*(y)) — 0 as |y| — oo, which implies that x*(y) — £. Thus, we can
choose a sufficiently large interval [y;,yy] such that for all ¥ outside the interval,
we have x*(§) < x.(¥), which implies E[u(y)|n*(¥)] < E[u(y)|n*(¥)]. Thus, we
can restrict the optimal cutoff problem of the voter to the compact set [yy,yx ], and
by continuity of the objective function, a solution exists.

To deduce the necessary condition, we insert x*(¥) into the first order condition
and differentiate at y* to obtain

W) G 00 #8767 =) (1= 00 ) [won + p- R

® % 1Y 1 i # dx* ®
171y )| W/0%) - g SIS )|
= 0.
Solving for %(y*), we find that
dx* . =80 —x")AQYT) = df (v —x*)A'(Y)

") = :

dy W (x*) = 8 f" (y* — x*)A(y*)

and similarly for d;—y”‘ (y*). Note that since the second order condition holds strictly,
the denominator of the above expression is negative. Now turning to the voters’
maximization problem,

max 7" (7)Elu(y)x* (7)] + (1 = r* G)E[u) e F)];

the first order condition is

%y*)[E[“(y) o] = Efu(y) o]+ (y*>w c?y

)
#1- ) S e ey

Substituting the above expressions for 2‘—? and %’f‘, we obtain the desired result.

The characterization in Proposition has an implication for the possibility
that the optimal cutoff induces the office holder to choose policies below y*, shifted
by the mode of f(-), which we denote 2. Suppose that in the equilibrium induced
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by an optimal cutoff y*, the optimal policies of the politician both fall below y* — 2,
i.e., y* —x*(y*) > 2. Because the second order condition holds strictly at x* (y*), it
follows that

w'(y*) = 8f (" —x*(y*)AK*) < 0,

and by the MRLP, f(-) is single-peaked, so f’(y* —x*(y*)) < 0. Let us strengthen
this slightly to assume that the derivative of f(-) is strictly negative when evaluated
at outcomes greater than the mode. Moreover, we have shown that A(y*) > 0 and
W'(y*) <0, and it follows that o* and o are positive. Then the characterization
implies

*
OB ~ELO)k] > o

That is, an increase in the cutoff from the optimal level y* decreases the effort
exerted by politicians at both optimal policies, and so it must be that voters are
compensated by a shift in probability from the lower optimal policy to the greater
one. In particular, we must have x*(y*) > x,(y*). We conclude that if the cut-
off y* induces an equilibrium in pure policy strategies, then it must be that the
politicians’ policy choice exceeds the mode of f(-). Intuitively, assuming f(-) is
symmetric about zero, this implies that the voter optimally sets a relatively low
bar, and politicians optimally respond by choosing policy that exceeds that bar: it
is better to encourage the politician to jump a lower bar, rather than demoralize
them by setting a bar that is difficult to achieve.

Geometrically, we can imagine the optimal cutoff problem of the voter by in-
creasing the cutoff and sweeping out the policy choices of politicians; this is the
dark locus of points in Figure[I4l The maximum effort induced by choice of cutoff
corresponds to a solution of the voters’ problem. Note that as y varies, so does the
value of office for politicians: when the value of office W (¥) — 5 E[u(y)|x* ()]
decreases, the politicians’ indifference curves become steeper. Here, we depict the
case in which politicians choose a single policy x* with probability one given the
optimal cutoff, and consistent with the first order characterization, this means that
x* exceeds the cutoff, and the pair (x*,y*) lies on the constraint to the northeast of
the inflection point.

We have not yet considered the possibility of responsive democracy in the
infinite-horizon model of pure moral hazard: Proposition establishes that the
optimal cutoff (indeed, any cutoff) induces politicians to exert positive effort, but
the result is silent on the level of the policy choices that can be attained. The next
proposition establishes a strong responsiveness result when politicians are substan-
tially office-motivated: when the office benefit B is large, the equilibrium policy
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Figure 14: Locus of policy choices

choices of the politicians increase without bound for an arbitrarily fixed cutoff.
Obviously, the result is then reinforced if the cutoff is set optimally.

Proposition 6.6 In the infinite-horizon model of pure moral hazard, assume (C1)-
(C4). Fix the finite cutoff y € R, and let the office benefit B be arbitrarily large.
Then the politicians’ policy choice increases without bound, i.e.,

lim x.(y) = oo.
p—oo

To prove the proposition, it suffices to show that there is no sequence of equi-

libria such that the least optimal policy x. (¥) converges to a finite ¥ < co as office
benefit becomes large. We simply consult the first order condition,

Lo

w’(x) = —Sf(i—x) |:W(x7y)+B_ 1—§

For such a sequence, the left-hand side of the equation converges to w'(¥), while
the right-hand side diverges to negative infinity, a contradiction.

In contrast to the positive result on responsiveness in the model with no term
limit, the nature of equilibria are qualitatively different when office holders are
subject to a term limit: voters cannot credibly commit to a finite cutoff, as an office
holder in her final term of office is known to shirk, whereas a newly elected chal-
lenger would exert positive effort. This time consistency problem causes equilibria
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with finite cutoffs to unravel, leaving only the trivial equilibria in which voters al-
ways re-elect the incumbent or always elect the challenger, and thus office holders
always shirk by choosing their ideal policy.

We now assume that politicians can hold office for at most K terms, and we
allow voters to use cutoffs y,,...,yx_; that depend on the incumbent’s term of of-
fice; that is, if the incumbent has completed their ¢th term, then she is re-elected if
and only if the realized outcome that period satisfies y > y,. Let V/(¥;,...,Vx_;)
denote the voters’ expected discounted payoff from re-electing the incumbent after
her tth term of office, and let VE(3,,...,Yx_,) be the payoff of electing a chal-
lenger. We say (V,...,Vk_;) i time consistent if forallt = 1,...,K — 1, the cutoff
never dictates that the electorate votes against their preferences, i.e., y, > —o0 im-
plies

C/— _ _ _
14 (yla"-7yK—1) = th(yla"-7yK—1)7

and y, < oo implies

VI k1) = VEFyy. Tk 1)-

Note that if y, is finite, then time consistency implies that voters are indifferent
between the incumbent and challenger, as the realized outcome can lead to a vote
for either candidate.

Proposition 6.7 In the infinite-horizon model of pure moral hazard with finite term
limit, assume (C1)—(C4). If (¥;,...,Yx_1) Iis time consistent, then for all t, y, €
{—00,0}, and in equilibrium politicians always choose X.

To see the proposition, suppose (¥;,...,Vx_;) is time consistent but some
cutoff is finite, and let y, be the highest indexed finite cutoff. Since the office
holder’s policy choices in her tth or later terms of office do not affect her re-
election chances, the politician simply chooses her ideal policy in all remaining
terms. Letting (7}, ..., %) denote equilibrium mixed policy choices of politicians
during their tenure in office, we then have T, | (£) = --- = ng (%) = 1. Then we can
write the payoff of re-electing the incumbent after their 7th term as

th<y17" . JyK—l) = a‘% + (1 —(X)Vc(yl,. e 7?[(—1)7
where o is between zero and one. By time consistency and , finite, the left-hand
side is equal to the continuation value of a challenger, and thus

1

Ve, k1) = mE[u()’) |£]. (25)
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By a first-order argument similar to that for Proposition the politician in her
tth term of office exerts positive effort, i.e., 7 (£) = 0. Thus, V| (¥,,...,Vx_1) >
VE(¥y,...,¥x_1), and time consistency implies that y,_, = —oo. That is, the value
of the incumbent in term ¢ — 1 strictly exceeds the payoff of a challenger, so voters
always re-elect. Thus, in term ¢ — 2, the value of the incumbent again strictly ex-
ceeds the payoff of a challenger, so voters always re-elect. This argument carries
back to the first term of office, and we conclude that voters always re-elect incum-
bents in the first # — 1 terms of office and that politicians exert positive effort in
term ¢. But then the payoff of a challenger strictly exceeds the discounted expected
utility from the ideal policy £, contradicting (23)).

6.2 One-sided learning

Due to difficult theoretical issues related to updating of voter beliefs, the literature
on infinite-horizon problems is small, and existence of stationary electoral equi-
librium is problematic. Banks and Sundaram (1993) prove existence in history-
dependent trigger strategies, which we discuss at the end of this subsection. Banks
and Sundaram (1998) andDuggan (2016) establish existence in the infinite-horizon
model with a two-period term limit, which we take up in the next subsection, but
the question in the model with no term limits is open. Schwabe (2011) considers a
simplified version of the model with no term limits in which there are two politician
types and the behavior of the bad type is exogenously fixed; he shows existence of
equilibria in reputation-dependent cutoffs, which allow for greater history depen-
dence than stationarity.

We discuss some of the technical difficulties presented in a version of the model
with two types, and we provide a qualified responsiveness result: as citizens be-
come patient, the (normalized) continuation value of a challenger converges to the
expected utility from the ideal policy of the high type, assuming equilibria ex-
ist. The form of this responsiveness result differs from Proposition [3.8] for the
two-period model, where the strategic structure of the game implies that office-
motivated politicians’ effort levels increase without bound. The difference owes
to the fact that whereas the voters’ prior beliefs about the incumbent are fixed on
the two-period model, beliefs b are used as a state variable in the infinite-horizon
model with one-sided learning. In particular, given any parameters of the model,
when beliefs b place probability close to one on the high politician type, an office
holder will leverage this reputation by choosing near ideal policies for an arbitrar-
ily long duration. The qualification is moot in the model of pure adverse selection,
where the ideal policy of the “best type” of politician is the median ideal policy, and
Proposition[3.6]delivers the responsive democracy result. We maintain assumptions
(C1)—(C3), but we make only expositional use of (C4) in the present subsection.
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The focus on monotonic, deferential equilibria implies that election outcomes
are characterized by a cutoff, as in the two-period model of Subsection 3.4l and in
the pure moral hazard model of Subsection In contrast to previous analyses,
we now explicitly write the equilibrium cutoff and policy strategies, y*(b) and
7} (b), as functions of voter beliefs. We write ur(b,y) for the voters” beliefs about
an office holder’s type conditional on policy outcome y and given prior beliefs b.
Since all policy outcomes are on the path of play, Bayes rule pins down the beliefs
of voters given ¢, and we therefore summarize a stationary electoral equilibrium
by the strategy profile ¢, leaving beliefs implicit.

Given strategies ¢ and beliefs b about the incumbent’s type, we let W;(b|o)
denote the value of the type j politician’s optimization problem, V(o) denote the
continuation value of a challenger, and V/(b|c) denote the continuation value of re-
electing the incumbent. These uniquely satisfy the following functional equations:
for all b,

xeX

W,(blo) - maij<x>+6[ | W 4.9)/0) Bl
y=y*

F(y* (b) —x>vC<c>]

+\y
V(@) = Y [EUOIN+ 8L [V (p9)]0) + Bl

y=y* (b

+F<y*<b>—x>vC<c>]]n;=<x\p>

Viblo) = Sy [Elut)] +8 [l [V 0 2)10) Bl

Jj X
FEO? () -0V (@] ().
The right-hand side of the type j politicians’ Bellman equation is evidently differ-

entiable (and therefore continuous) in the policy choice x, and so an optimal choice
exists and satisfies the first order condition

W) = 8[ R R T Y
y=y*(b)
O () —x>vC<<s>] |

The indifference condition determining the voters’ cutoff is

Vi(ur(b,y)lo) = Vo), 27)
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given that the voters’ prior beliefs at the beginning of the period are b.

We first note that in equilibrium, it is possible for a first-term office holder to be
re-elected and to be rejected. In contrast to the subsequent analysis, this minimal
step does not rely on the assumption of two types. Indeed, if this were not the case,
then every politician type would choose their ideal policy in the first term of office,
but then (C1) and (C2) imply that voters strictly prefer to re-elect the incumbent
following sufficiently high policy outcomes.

Proposition 6.8 In the infinite-horizon model of adverse selection and one-sided
learning, assume (C1) and (C2) hold. In every stationary electoral equilibrium G,
we have —0 < y*(p) < o0.

Suppose that in equilibrium, y*(p) = 0. Because first-term office holders can-
not be re-elected, every type chooses her ideal policy, so the (normalized) contin-
uation value of a challenger is (1 —8)V¢(c) = 2. PiE[u(y)|%;]. Since £, exceeds
all other ideal policies, it follows that for sufficiently large outcomes y, the voters’
posterior over the incumbent’s type becomes arbitrarily close to degenerate on type
n. That is, ur(n|p,y) — 1 as y — oo. Then the voters’ expected discounted payoff
from re-electing the incumbent satisfies

Viur(p.y)lo) = pr(nlp,y)E[u(y)|£.] + (1—pr(n|p,y)Elu(y)|%1] + V(o)
—  Efu(y)|%.] + 8V (o)
> Vo)

as y becomes large, but then the incumbent is re-elected, i.e., y = y*(p), a con-
tradiction. An analogous argument, focusing on low policy outcomes rather than
large, rules out y*(p) = —o0.

Dependence of W; and V! on beliefs b introduces significant complications over
the pure moral hazard model, reflecting the possibility that voters learn about an in-
cumbent’s type as the game evolves. Of note, voter beliefs become a state variable
in the dynamic electoral game, in which politicians and voters condition their ac-
tions directly on b, and the transition on beliefs depends on the politicians’ choices.
Such dependence creates the possibility that strategies and continuation values are
discontinuous in beliefs—it may be that x7 (b) and x,_j(b) jump in response to a
discontinuity in y*(b), and reciprocally, that the cutoff jumps in response to a dis-
continuity in policy choices—with ensuing difficulties for equilibrium existence.
Furthermore, the updated belief ur(b,y) is a highly non-linear function, and the
composition W;(ur(b,y)|o) is potentially badly behaved. Finally, the transition on
the state variable b, which is given by the Bayesian posterior ur (b,y), depends im-
plicitly on strategies G, i.e., it is endogenous. These technical issues combine to
present formidable challenges to the analysis of the general model.
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Digression on existence

To facilitate the discussion of equilibrium existence, we temporarily simplify
further by assuming a maximum feasible policy, X, by assuming one type has zero
cost, and by assuming (C4). This means that the “good” type has essentially the
same preferences as voters and that the policy choice of such politicians is pinned
down at the maximum, i.e., the unique optimal policy for all voter beliefs is x} (b) =
X, so the main question concerns the policy choice of the lower type. Assuming for
the sake of discussion that the payoff V/(b|G) from an incumbent is increasing in
the probability b, of the high type, the voters’ cutoff from (27) is just the solution
to ur(2,y) = pa, i.e., the cutoff is such that conditional on y*(b), the probability
the incumbent is the high type is just equal to the prior probability. This means that
y*(b) solves the equation

by f(y —X)

P2 = S m W) bl —%) 29

or after manipulating,

b1y f—x)mxp) — p

baf(y—7%) P2

For the special case in which 7, (b) is degenerate on a single policy xj (») < ¥ and
the density f(-) is normal with mean zero, this simplifies further to

In(22)  x%(b)+3%

RS

SIS

We see that even in this very special case of the model, the cutoff is unbounded,
non-linear in policy choices, and ostensibly non-monotonic in beliefs. The excep-
tion is in the first term of office, where b = p, in which case the cutoff reduces to
the midpoint between the maximum policy and the choice of the type 1 politicians.

Assuming that 7, places positive probability on policies strictly less than X, the
MLRP implies that equation (28] for the voters’ cutoff has a unique solution, say
C(b|my). Then we can rewrite the Bellman equation for the type 1 politicians as
parameterized by the policy strategy 7y, as in

Wilim) =m0 | [ B 6 + Bl

xeX

LR(C(blm) —x>vC<n1>],
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where we use a similar convention in writing VC(xt;). The right-hand side of the
Bellman equation is continuous in the policy choice x, so a maximizer exists for
each b, but note that the Bellman equation itself depends on 7; through the cutoff
and (implicitly) through Bayesian updating. Then 7; corresponds to an equilib-
rium if for all b, the distribution ;(b) places probability one on solutions to the
politician’s Bellman equation.

To discuss the equilibrium existence issue in more detail, we focus on the case
in which the type 1 politicians use a pure strategy, which we represent by a pol-
icy function x;(-) that specifies a policy choice x;(b) as a function of the voters’
beliefs; the technical issues are equally germane to the case of mixed strategy equi-
libria. In line with the above observations, we pursue the following route to exis-
tence: given a policy strategy x;(-), we derive a new policy strategy £ (-) from the
solutions to the Bellman equation; if these functions can be restricted a priori to a
compact space, and if the mapping x (-) — % (-) is continuous, then it has a fixed
point; and this fixed point yields an equilibrium.

A number of remarks are in order. First, our ability to restrict policy strategies
to a compact space in a strong topology hinges on deriving an a priori limitation on
the variation of these policy functions. In the literature on dynamic games, this is
normally done by imposing structure on the exogenously given transition probabil-
ity on the state variable (in this case, b), but this course is not available in the current
setting: the transition on beliefs is dictated by Bayes rule and therefore itself de-
pends (implicitly) on the strategy used by type 1 politicians. Second, continuity of
the fixed point mapping hinges critically on joint continuity of the right-hand side
of the Bellman equation on the policy choice x and the policy strategy x; (+) itself.
The Bellman equation is continuous in x alone, but the joint continuity condition is
much more demanding and depends on the notion of convergence applied to pol-
icy strategies. Third, we do not have conditions under which optimal policies are
ensured to be unique, so the mapping suggested above relies on taking a selection
from the correspondence of optimal policies. This correspondence may not have
convex values, and it might not even be possible to find a continuous selection.
Because voters will not be indifferent between the politicians’ optimal policies,
this multiplicity would normally necessitate mixing by the type 1 politicians. Then
the domain of the fixed point argument will not be functions x;(-) from beliefs to
policies, but rather mappings 7;(-) from beliefs to probability distributions over
policies, i.e., transition probabilities of the form 7;: A(T) — A(X). We consider in
this discussion the optimistic case in which this problem does not arise

22Fourth, the standard topology on the space of such transition probabilities, called the “narrow
topology,” delivers compactness but is too weak to ensure the joint continuity condition needed for
the fixed point argument.

93



Political Economy of Dynamic Elections J. Duggan and C. Martinelli

In the current setting, we can circumvent some of these issues by accepting
discontinuities in the strategy of type 1 politicians, sacrificing uniform conver-
gence, and giving the space of policy functions the weak* topology as a subset
of L*([0,1]), where we now view x} (b>) as a function of the probability of type
2 alonel” This space of functions is indeed compact. To avoid discontinuities in
voter payoffs, we simplify the model further so that a politician receives a zero pay-
off when removed from office, whereby the type 1 politicians’ Bellman equation
reduces to

Wi(blxi(-)) = maxw(x)+9 W1 (ur (b,)[x1(-)) + BLf (y — x)dy.

X y={(blxi ()
Then, given a policy strategy x (-), we can simply choose the greatest optimal pol-
icy for each belief b, giving us a new policy strategy ¥;(-), which will belong to
L*([0,1]). The last stumbling block to existence—which appears fundamental—
is the potential discontinuity of the Bellman equation with respect to the mapping
from x (+) to % (-), stemming from the poor pointwise properties of weak* conver-
gence.

To expand on this point, let ¥’ and x” be any two policies, and let {xX(-)} be a
sequence of policy strategies that alternates between x” and x” at an increasing rate;
Figure [I3] depicts the initial strategies in the sequence, which is known in analysis
as the Rademacher sequence. This sequence converges in the weak™* topology to
the strategy x; (-) that always chooses the midpoint (x" +x”)/2. For almost all be-
liefs b, the politicians’ choice switches between x” and x” infinitely often, and so the
current period payoffs w (x’f (b)) along the sequence will not converge to the pay-
off from (x’ +x")/2. Moreover, the voters’ cutoff switches between y'(b) and y” (b)
infinitely often along the sequence, where in the normal case these cutoffs solve

bify=x) _m bify=x") _p1

byf(y=%)  p2 bfy=%  p2’
respectively. Clearly, these cutoffs will not generally converge to the cutoff for
x1(+). Finally, dependence of the Bayesian posterior ur(b,y) on the politicians’
policy strategy is also problematic. Note that conditional on an outcome Yy, the
voters’ updated beliefs switch infinitely often between

by f(y—X) byf(y —%)
bif(y—x)+baf(y—%) bif(y—x")+ by f(y—%)

along the sequence, and these updated beliefs will not converge to the updated be-
lief for x;(-). These considerations appear to lead inevitably to a failure of joint

and

by = and b =

23This means that a sequence {x(-)} of policy strategies converges to x; (-) if and only if for every
integrable function g:[0,1] — R, the integrals §g(by)xk (b2)db, converge to §g(ba)x| (b2)dbs.
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Figure 15: Problematic policy strategies

continuity and the impracticality of the fixed point approach. In sum, existence of
stationary electoral equilibrium is a thorny issue.

End of digression

To provide some insight into the model, we specialize to the model with two
types, which we refer to as the infinite horizon model of moral hazard and adverse
selection with two types, and our characterization results will sidestep the technical
challenges alluded to above, and we implicitly assume equilibria exist. To avoid
perverse incentives of office holders in the subsequent analysis, we reformulate
(C3) as follows,

(C3) wi(®)+B > Efu(y)|f],

which means that a first term politician prefers to remain in office, even if she
can return to the electorate and in all future periods, outcomes are determined by
the ideal policy of the high type. We assume provisionally that (1 —8)V¢(c) <
E[u(y)|%2], and we will see that E[u(y)|£2] does indeed bound the (normalized)
continuation value of a challenger in equilibrium, so the new (C3) means that all
politicians are in principle interested in re-election. Even under (C3), however,
characterization of equilibrium is challenging. At a minimum, we might expect
that in equilibrium, the high type (low cost) politician chooses a higher policy than
the low type. This will be true if the Bellman equation W;(b|o) is increasing in
the probability b, that the incumbent is the high type. This, in turn, seems natural:
when a politician is perceived as more likely to be the higher type, she has greater
“political capital,” and the politician can decrease effort while maintaining a good
reputation. We will say that a stationary equilibrium © is reputation monotonic if
for all y, W;(ur (b,y)|o) is weakly increasing in b, for both types.

Now, under (C3), we can show that the right-hand side of the first order con-
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dition in (26)) is negative, and it follows that given any reputation-monotonic equi-
librium of the two-type model, politicians exert positive effort. These claims are
established in the next proposition.

Proposition 6.9 In the infinite-horizon model of adverse selection and one-sided
learning with two types, assume (C1)—(C3). Then for all types j = 1,2, all beliefs
b, and every reputation-monotonic stationary electoral equilibrium G such that
(1-38)VC€(c) < E[u(y)|%,], we have

[ Wit 0900 4B )+ £ )~V <(0) > 0,

and thus 7;((£j,00)) = 1.

To prove the proposition, note that f(y*(b) —x) = — S;Z ») f'(y—x)dy. Thus,
we can write the desired inequality as

d

& [0t 0 10) + BV ay

= B Ot 0.)10) +8 - V@1

> 0,

where Iy« () (y) is an indicator function taking a value of one if y > y*(b) and
zero otherwise. By (C3) and the assumption that G is reputation monotonic, the
expression W;(ur(b,y)|o) + P — V(o) is weakly increasing on y > y*(b). If we
can show that W;(b|c) + BV (o) > 0 for all beliefs b, then the integrand

Iyx (5) ) W (ur (b, )| 0) + B— V()]

is weakly increasing and not constant. Moreover, an increase in the policy choice
x determines a first order stochastic increase in the distribution of policy outcomes,
and this distribution has full support, so the inequality must hold.

Thus, it suffices to show that for all b, we have W;(b|c) + B > V(o). To
simplify the proof, assume there is some b that minimizes W;(b|c) 9 Then because
a type j politician can always choose the ideal policy £;, we have

Wiblo) +B > wj<»ej>+ﬁ+6[ | W .3)]o) + B~ )
y=y* (b

24In general, we can work with beliefs for which the infimum of the value function is approxi-
mated.
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This implies that

wj(£)) + B+ 8F (y*(b) — £,)VE(0)
1—8(1—F(y*(b) — %))

(1-8)VE(o) +8F (y*(b) — £,)V (o)
1=8(1—F(y*(b) — %))

= Vo),

Wi(blo)+B >

where the strict inequality uses (C3) and (1 —8)V¢(c) < E[u(y)|%,]. Since the net
value of office is minimized at b, this establishes the desired inequality. We have
shown that the right-hand side of the politicians’ first order condition (26)) is posi-
tive, and we conclude that each politician type exerts positive effort in equilibrium.
This completes the proof.

As another small step in understanding the two-type model, we exploit super-
modularity of the politicians’ payoffs to deduce that the policy choices of office
holders are always ordered strictly by type.

Proposition 6.10 In the infinite-horizon model of adverse selection and one-sided
learning with two types, assume (C1) and (C2) hold. In every reputation-monotonic
stationary electoral equilibrium G, the type I politicians’ policy choices are strictly
less than the type 2 politicians’, i.e., for all b and all x and z, if 7} (x|b) > 0 and
75 (z|b) > 0, then x < z.

To prove the result, write the right-hand side of the first order condition for the
type j office holder’s optimization problem as

& e 0 ar (.3)]0) + B-vE(0)I 76~y > o

following the proof of Proposition Then the fact that W, (b|c) > W (b|o) for
all beliefs implies that the right-hand side is higher for the type 2 politician than
for the type 1, which implies x < z.

The next result establishes that in the context of the two-type model, the vot-
ers’ continuation value of a challenger is bounded above by the discounted ex-
pected utility from the ideal policy of the highest type. A similar result is proved
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by Schwabe (2011) under the assumptions that the bad type of politician shirks
and that the increment to the voter’s utility from a good politician (independent of
effort) is sufficiently small. This result has no parallel in the model of pure ad-
verse selection in the spatial environment, where the ideal policy of the “best type”
coincides with the ideal policy of the median voter. It also reveals a fundamental
difference between the two-period and infinite-horizon models of moral hazard and
adverse selection, as in the former model, the continuation value of a challenger
increases without bound as politicians become office motivated. It is tempting to
suppose that the strong responsiveness result carries over to the infinite-horizon
model, but we find that the removal of the terminal period imposes constraints on
the effectiveness of electoral incentives.

The proof of the bound on responsiveness relies on the fact that the voters’
beliefs about the incumbent’s type are now viewed as a state variable, and when
voters place probability close to one on the high politician type, the office holder
will leverage this reputation by choosing near ideal policies for an arbitrarily long
duration. The voters’ discounted expected payoff at such a state is close to the
discounted expected payoff from the politician’s ideal policy. Finally, an office
holder who is the high type with probability close to one must be re-elected, which
gives us the bound. An implication of the bound, with Proposition is that the
net value of office is indeed positive in equilibrium.

Proposition 6.11 In the infinite-horizon model of adverse selection and one-sided
learning with two types, assume (C1)—(C3) hold. For all levels of office benefit 3 =
0 and all discount factors d € [0, 1), in every reputation-monotonic stationary elec-
toral equilibrium G, the voters’ continuation value of a challenger is no more than
the expected discounted utility from the ideal policy of the type 2 politician, i.e.,

E[u(y)|%2]

VEo) < s

To prove the result, fix B > 0 and & < 1, so that optimal policy choices can
be bounded by an interval [0,X]. By Proposition we have y*(p) < oo, and by
Proposition we have x < z for all x and z with 7§ (x|b) > 0 and @} (z) > 0 and
for all 5. We claim that as b, approaches one, the voters’ cutoff decreases without
bound, i.e., y*(b) — —o0. To see this, let §(b) be the solution to

by X f(y —x)ma(x]b)
b1 Y f(y —X)T (x]b) + b2 X f(y — x)Ma(x[b)’

which, with (C1) and (C2), is uniquely defined by Proposition Therefore,
ur (b, $(b)) = p, which implies that V/(b,5(b)|c) = V!(p|c) = V¢(c). Because ¢

p2 =
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is deferential and monotonic, we then have y*(b) < §(b), so it suffices to show that
J(b) — —oo as by — 1. By construction of j(b), we have

X fG) —Xmalh) o

b1 Y f0b) —x)m(xlb) — pi’

and thus the likelihood ratio % must converge to zero. Because

policy choices belong to a compact set, it follows that the values |j(b)| must be
divergent. And if there is a subsequence such that j(b) — o0, then because f(-) is
single-peaked, using Proposition we have

2 fG(b) =) max|b) 3, f(F(b) = x)mi (x]b)
2 fO0) —x)mi(xlb) — X, f(5(B) —x)mi (x]b)
a contradiction. Thus, y(b) — —0o0, as claimed.

Note that Bayesian updating ur(b,y) becomes insensitive to the outcome y
when the belief b is close to degenerate; in particular, as b, — 1, the function
W;(ur (b,y)|o) becomes arbitrarily close to constant in y. Since y*(b) — —0, by
the previous claim, this implies that the right-hand side of the type 2 politicians’
first order condition in (26]) converges to zero uniformly on [0,x]. It follows that the
policy choice of type 2 politicians converges to their ideal policy, i.e., x5 (b) — £
as bp — 1. Moreover, the updated beliefs of the voters in the next term of office
will be arbitrarily close to the initial b, for all outcomes outside a set of arbitrarily
small measure. By the same argument, the office holder’s policy choice in her
second term also converges to the ideal policy, and so on for an arbitrarily long
horizon. Since voters are not perfectly patient (& < 1), this implies that the expected
payoft from re-electing the incumbent, conditional on the politician being type 2,
converges to the discounted expected utility from the ideal policy, i.e., V/(b,2|c) —
5E[u(y)|%,] as b, — 1. We therefore have

biE[u(y)[x]
1-8

as by — 1. We conclude that VE(6) < 15E[u(y)|£2], as desired.

We can give a fairly loose lower bound on the continuation value of an incum-
bent for arbitrary parameters of the model. Given stationary electoral equilibrium
policy strategies, suppose voter beliefs are b = (by,b,), and consider the discounted
expected payoff from the voting strategy that simply re-elects the incumbent al-
ways, i.e., y(b) = —oo. By Proposition the incumbent’s policy choice always
exceeds her ideal policy, and thus the voters’ payoff from this voting strategy ex-
ceeds b1 E[u(y)|£1]/(1 —8) + baE[u(y)|£2]/(1 — §). By the principle of optimality
for dynamic elections, Proposition 4.2 the voters’ equilibrium expected payoff
cannot fall below this bound, which delivers the following result.

=1,

Elu(y)|%]

V€(o) < Vi(blo) < =6

+bVI(b,2l6) —
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Proposition 6.12 In the infinite-horizon model of adverse selection and one-sided
learning with two types, assume (CI1)—(C3) hold. In every reputation-monotonic
stationary electoral equilibrium G, the voters’ expected discounted payoff from re-
electing an incumbent given beliefs b satisfies

biEu()|f1] | boE[u(y)|%]

1
Vidle) = =73 -3

The next proposition shows that as voters become patient, the continuation
value from a challenger converges to the upper bound established in Proposition
6.111 giving us a qualified responsive democracy result in the infinite-horizon
model with no term limit. Note that the extent of responsiveness differs from the
result stated in Proposition [3.8] for the two-period model. There, we assume no
discounting and let office benefit become large; here, we fix office benefit and let
citizens become patient. There, policy choices of above average types increase
without bound, and the continuation value of a challenger becomes arbitrarily;
here, responsiveness is constrained by the preferences of the potential candidates
for election. Like Proposition the proof uses an optimality principle argu-
ment. As citizens become patient, a possible voting strategy for the representative
voter is to remove an office holder after her first term, unless the posterior proba-
bility that she is the high type is very close to one; in the latter case, the incumbent
is retained thereafter, regardless of the observed outcome. Conditional on being
re-elected, an incumbent will then, with probability close to one, choose policies
above %,. The cost of this strategy is the potentially long delay until the outcome
realized following a first-term office holder’s policy choice is sufficiently high, but
as voters become patient, this cost goes to zero, and the limit is achieved.

Proposition 6.13 In the infinite-horizon model of adverse selection and one-sided

learning with two types, assume (C1)—(C3) hold, and let the discount factor ap-

proach one. For every selection of reputation-monotonic stationary electoral equi-

libria ©, the voters’ (normalized) continuation value of a challenger converges to

the expected utility from the ideal policy of the type 2 politician, i.e.,
lim(1-8)V(0) ~ Efu(y)}iz].

By Proposition it suffices to show that there is no subsequence such that
the limit of (normalized) continuation values is strictly less than the expected utility
from £,. To this end, suppose that limg_,; (1 —8)V¢(c) < E[u(y)|#2]. Letn € (0,1)
be small enough that

ME[u) ]+ (1 -n)E[u(y)%] > lim(1- 8)V<(o).
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We show that voters can improve their expected payoff by waiting to re-elect a first-
term incumbent until the realized policy outcome after the first term is such that
the voters’ updated belief that the incumbent is type 2 exceeds 1 — 1, and then re-
electing the politician regardless of realized outcomes thereafter. Since policies are
strictly ordered by type, (C1) and (C2) yield a cutoff ¥(8) such that u(2|b,y) = 1 —m
in the equilibrium corresponding to discount factor 8. A technical issue that must
be addressed is the possibility that y(3) diverges to infinity; we must show that it is
uniformly bounded as § — 1. Proposition [6.10limplies that the supports of 7, (-|b)
and T, (-|b) are ordered by type, and thus the voters’ updated belief is

P22 f(y—x)ma(x|p)
P12 Sy =) (x]p) + p2 25, f (v — x)m2 (x[ p)

conditional on observing y in a politician’s first term of office. A potential problem
that arises is that the equilibrium policy choices of the politicians converge to the
same level, in which updating diminishes and higher outcomes are needed to move
the voters’ beliefs, or the policy choices diverge to infinity.

Since B is fixed, the type j politician prefers to choose £; than x in her first term
of office if

ur(2lp,y) =

OE[u(y)|x wi(x) +
which holds uniformly across § if w;j(x) < min{w;(%;),E[u(y)|%;]} — B. This in-
equality indeed holds for sufficiently high x, and we conclude that equilibrium
policy choices will belong to some interval [0,x] for all 9.

Furthermore, we claim that as 8 — 1, the optimal policy choices of the type 2
politician are greater than those of the type 1 politician by an increment that does
not go to zero. Let x, »(8) denote the least optimal policy for the type 2 politician
during her first term of office in the equilibrium corresponding to §, and let x} (9)
denote the greatest optimal policy for the type 1 politician. Suppose toward a
contradiction that |x, »(8) — x7(8)| — 0, and going to a subsequence if necessary,
assume limg_, x, 2(8) = limg_,; x(8) = X. Then X > £, > £y, and it follows that
the right-hand side of the type 1 politician’s first order condition in (26]) converges
to a positive number, say o > 0. But the left-hand side is smaller in magnitude
for the type 2 politician, as ¢/(¥)/6; > ¢/(¥)/0,, and the right-hand side is larger,
contradicting optimality for the type 2 politician. This establishes the claim. Let
€ > 0 be such that for 8 sufficiently close to one, the equilibrium policy choices of
the type 2 politician exceed those of the type 1 politician by at least €.

Define IT to consist of all pairs (7;,7;) with supports ordered according to
type and separated by an increment of at least €. This is a compact set For each

ZHere, and in the remainder of this argument, we impose the topology induced by the weak*
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(m1,m,) € I, define the function

P22 Sy —x)m(x|p)
P12 fO—0)mxlp) + p2 2 fy—x)ma(x[p)

u(ylTr, m2)

This is a jointly continuous function of (y,7;,7;). By (C1) and (C2), the problem

min, y
s.t. u(y|m,mp) = 1—m

has a solution, say y(m;,m,), and by the maximum theorem (see Border (1985),
Theorem 12.1), the solution varies continuously as a function of (7;,7;). Since IT
is compact, the function y(7;,7;) attains a maximum on I, which we denote §. We
conclude that for & sufficiently close to one, the updated beliefs of the voters that
the incumbent is type 2, conditional on observing y > § in the first term of office,
is at least 1 —m, i.e., ur (2|p,y) = 1 —n.

Now consider the voters’ payoff, given a newly elected office holder, from the
following plan: replace the incumbent with a challenger unless the realized out-
come exceeds ¥, in which case re-elect the incumbent thereafter. For an arbitrary
pair (7;,7;) € IT of mixed policy strategies, the probability that the realized out-
come exceeds this threshold in a politician’s first term of office is

p(m,m) = p1),(1—FF—x)m(x[p) + p2(1— F(§—x)ma(x[p) > 0.

This function is continuous, and thus it achieves a positive minimum on IT, say p >
0. In particular, the voter’s equilibrium expected discounted payoff from following
this plan, normalized by 1 — 8, is at least

3 —ﬁ)"‘lﬁ[(l S E[uO) ] + 8 MEG) 2]+ (1 —n)E[u(yw]].
k=1

In the above expression, the sum is over strings of length k of outcomes below 3.
The expected discounted payoff to the voters is at least the payoff from the type 1
politician’s ideal policy for the first kK — 1 period; and conditional on realizing y > §,
the politician is type 2 with probability at least 1 — 1), and the policy choice of the
incumbent is at least equal to X, thereafter.

topology on the space of signed Borel measures on [0,X]; we impose the product topology on the
space of pairs (71,7,) of Borel probability measures on [0,X]; and we give II the relative topology
induced by the product topology.

102



Political Economy of Dynamic Elections J. Duggan and C. Martinelli

For each k, the term in large brackets converges to the quantity NE[u(y)|£] +
(1 —m)E[u(y)|%2], and the weights (1 —p)*~!p sum to one. Therefore, the voters’
(normalized) expected discounted payoff converges to

MEu)lf]+ (A -n)E[u(y)%] > lim(1- 8)V<(o).
But by the optimality principle for dynamic elections, Proposition 4.2] the equi-
librium continuation value of a challenger, VC (o), must be at least equal to the
expected discounted payoff from following the above plan, a contradiction. This
completes the proof.

Departing from our restriction to stationary electoral equilibria, Banks and Sun-
daram (1993) show existence of an equilibrium in the class of trigger strategies,
in which voters and politicians use history-dependent strategies that condition on
past outcomes generated by an incumbent (which are always on her personal path
of play) and not only on the voters’ posterior beliefs. In particular, if the real-
ized policy outcome falls below a given cutoff level during a politician’s term, the
politician shirks (i.e., chooses zero effort) thereafter, and the voter removes the in-
cumbent from office. This approach is not without its shortcomings. First, even
if the incumbent is a good type with arbitrarily high probability, there is always a
positive probability that a bad outcome will be realized and the voter will replace
the incumbent. Second, the exact value of the trigger is not pinned down in the
model, and in fact a continuum of values can be supported in equilibrium. Third,
the analysis relies on the assumption that all politician types are equivalent when
they shirk; without this assumption, the trigger strategy construction breaks down,
as voters may have an incentive to re-elect an incumbent who is a good type with
high probability, even if it is known that she will shirk in the future.

6.3 One-sided learning with term limits

In the infinite-horizon model with a two-period term limit, Banks and Sundaram
(1998) extend the two-period model of moral hazard and adverse selection by im-
posing a two-period term limit. We review the existence question and state an
existence result from [Duggan (2016), and under (C4), we again obtain equilibria
in which each politician type mixes over at most two policies, analogous to Propo-
sition[3.3] Equilibria in the presence of a two-period term limit are, however, qual-
itatively different than those in the simple version of the model with no term limit
and those in the two-period model: because voters cannot commit to decline the
option of an untried challenger, high levels of effort cannot be supported in equilib-
rium. [Duggan (2016) shows that as politicians become office motivated, the voters’
expected utility from the policy choices of first-term office holders (and therefore
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the expected payoff of a challenger) is bounded above by a level that is below the
expected utility when the highest type, j = n, chooses her ideal policy, £,. This
upper bound on responsiveness is similar to the result in Proposition for the
two-type model of moral hazard and adverse selection with no term limit, but the
qualified responsiveness demonstrated in Proposition for the model without
term limits fails in the model with term limits—a negative conclusion that paral-
lels Proposition [3.8] for the pure adverse selection model with term limit. Thus,
the commitment problem of voters has a significant impact on the effectiveness
of electoral incentives, and this impact appears to be magnified in the presence of
term limits.

In the model with a two-period term limit, we maintain (C1)—(C4) and extend
our definition of stationary strategy profile to allow for politicians to condition their
choices on the term of office, as obviously, a second term politician will simply
choose her ideal policy; we let 7:} denote the type j politician’s mixed policy choice
in her first term of office. With this modification, a profile ¢ that is deferential and
monotonic determines an acceptance set of the form A(c) = [y,00), where y is a
given cutoff outcome that is necessary and sufficient for re-election after an office
holder’s first term. Then stationary electoral equilibria are characterized by three
conditions. First, the cutoff outcome must satisfy the indifference condition that,
conditional on observing y, voters are indifferent between re-electing the first-term
incumbent and electing a challenger. Formally, letting V(o) be the continuation
value of electing a challenger common to all voters, this condition is

Surlilp )B4+ 8v<@)| = Ve,
J

Simplifying, this means that the expected utility from the incumbent’s policy choice
in the second term is equal to the (normalized) continuation value of a challenger:

2ur(ilp VBRG] = (1-8)V(0). (29)

Second, each politician type, knowing that she is re-elected if and only if y >y,
mixes over optimal actions in her first term of office, i.e., she solves

maw(x)+8[(1—F@—x>>[wj~<f,~>+B+6v0(<s>]+F@—x>vC<c>},

xeX

and the first order condition for this problem is

wi(x) = —fO-x)38[w;(&)+B—(1-8)V(o)]. (30)
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This parallels the politicians’ objective function in the two-period model of Sub-
section [3.4] the difference being that the payoff from re-election is discounted and
reflects the continuation of the game with a challenger taking office, and the politi-
cian’s expected payoff from a challenger is endogenized in a more complex way.
Third, as always, updating of voter beliefs follows Bayes rule: conditional on ob-
serving outcome y, the posterior probability that the politician is type j is

Pi L f = 2)m; (x)
Sk 2 f(y = x)T (x)

As in Subsection we can consider the constrained version of the first term
politician’s optimization problem with objective function

ur(jlp,y)

Uj(X,V;V) _ wj(x)—l—rﬁ[wj()?j)— (1 —S)V],

with the difference that we now include a parameter V, which in equilibrium will
be the continuation value of a challenger. We use the formulation of (C3) from the
preceding subsection extended to an arbitrary number of types,

(C3) wi(®1) +B > Efu(y)|f],

which means that a first-term politician prefers to remain in office, even if she
can return to the electorate and in all future periods, outcomes are determined by
the ideal policy of the highest type. We assume provisionally that (1 —8)V <
Elu(y)|%,], and we will see that E[u(y)|%,] does indeed bound the (normalized)
continuation value of a challenger in equilibrium, so the new (C3) means that all
politicians are in principle interested in re-election. By (C3), the right-hand side of
the first order condition in (3Q) is positive, and it follows that for arbitrary cutoff
and continuation value satisfying the above bound, a politician exerts positive effort
in the first term.

As in Subsection an office holder will not choose policies below her ideal
policy, and the politician will not choose arbitrarily high policies, so each type of
office holder has an optimal policy in the first term of office. We impose condi-
tion (C4) to obtain the result that given an arbitrary cutoff and a continuation value
V< 1Tlslﬁl[u (y)|%x], each type of politician has at most two optimal policies. Again,
the objective function U;(x,1 — F (y —x);V) is supermodular in (j,x), with the im-
plication that optimal policies are strictly ordered by type. The arguments for these
results proceed as for the two-period model, and we omit their formal statement and
proof. Given cutoff y and continuation value of a challenger V < ﬁE[u(y) 1%,
we let x% (¥, V) and x, ;(3,V) denote the greatest and least optimal policies, respec-
tively, of the type j politician in the first term of office. It follows that optimal
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policies are strictly ordered by type, i.e.,
for a11j<n, xj(?)‘/) <x*,j+l(yvv)7

and standard arguments imply that xj‘() and x, ;(-) are upper and lower semi-
continuous, respectively.

Now consider mixed policy strategies TE% ,..., T} with supports that are strictly
ordered according to type, and let V be a continuation value satisfying E[u(y)|£;] <
(1—=98)V < E[u(y)|%,]. The induced cutoff for voters is the unique solution in y to
the equation V/(p,¥|c) = V, or more explicitly,

Sur (klp ) EG)5] + V] = V.
k

reflecting the fact that a re-elected incumbent chooses her ideal policy and is re-
placed by a challenger. Simplifying, we obtain the indifference condition

> ur(klp,3)E[u(y)f] = (1-3)V, 31)
k

and we denote the unique solution by y*(xtl,..., 7}, V). Again, y*(xl,... 7t} V) is
a continuous function of its arguments.

Existence of equilibrium follows from a fixed point argument, as in the two-
period model. In contrast to Subsection 3.4} however, we must complete an inter-
mediate step, in which mixed policy strategies TE% ,...,m) and a cutoff ¥ determine
the continuation values from re-electing a first-term incumbent, conditional on an
outcome y, and from electing a challenger. Specifically, we define V* (7:% U 198 )
as the unique solution to the recursion

Vo= Y [E[umm £8[(1— F(5—2))(E[u(y)l5,] + V) +F<vx>v1]n}-<x>,
J X
or more explicitly, we define

S5 [E[u(w ]+ 501 —F@—x))E[u(yw}n} )
8% 7 Sl Fo 00 1 FG Dt

This raises the technical challenge that the voters’ cutoff is uniquely defined only
when the (normalized) continuation value of a challenger is strictly between the
expected utility from the ideal policies of the lowest and highest types; yet it is
possible, in principle, for V*(n%,...,n}l,y) to violate those bounds. Nevertheless,

Virl,... &y =
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the continuation values generated by optimal policies and induced cutoffs can be
appropriately bounded and a fixed point argument applied.

Existence of equilibrium requires a fixed point argument, and under (C4), a
proof similar to that for the two-period model could be used. [Duggan (2016) estab-
lishes existence of stationary electoral equilibria using a different proof approach
in a more general model, and that paper provides a characterization familiar from
Proposition 3.7l We state it next, specializing it by adding (C4) and obtaining a
somewhat sharper result. Note that the equilibrium cutoff is always finite: other-
wise, all types of politicians would choose their ideal policy, but then choices are
ordered by type, so the cutoff must be finite after all.

Proposition 6.14 In the infinite-horizon model of adverse selection and one-sided
learning with two-period term limit, assume (C1)—(C4). Then there is a stationary
electoral equilibrium, and in every electoral equilibrium, there exist mixed policy
strategies Ty, ..., T and a finite cutoff y* such that:

(i) each type j politician mixes over policies in the first term of office using n;‘,
which places positive probability on at most two policies, say xj and Xy j,
where Xj < xy j < x}‘,

(ii) the supports of policy strategies are strictly ordered by type, i.e., for all j <n,
we have xj < X j+1>

(iii) each type j politician chooses X; in the second term of office, if re-elected,

(iv) voters re-elect an office holder after the first term if and only if y > y*.

The analysis of the infinite-horizon model with two-period term limit has so
far relied on a close parallel to the two-period model. Endogeneity of the contin-
uation value V¢ (o) does not affect existence in an essential way, as the nature of
this endogeneity is continuous, allowing the existence argument to carry over with
few changes. This is not so for the qualitative nature of equilibria. Proposition
[3.8l established that when the office benefit P is high in the two-period model, all
politician types exert arbitrarily high effort in the first period, providing a strong
policy responsiveness result for that model. The limits of responsive democracy
were revised in Proposition for the infinite-horizon model with no term limit,
the upper bound being the expected payoff from the ideal policy of the high type.
In the general model with a two-period term limit, we find that equilibrium pol-
icy choices are subject to the same upper bound. The reason is that second-term
politicians exert zero effort in equilibrium, and so the voters’ expected payoff from
electing a politician to a second term is bounded above by the payoff generated by
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the highest ability type choosing zero effort; and if first-term politicians’ effort lev-
els are too high, then the voter would rather elect a challenger, but then politicians
will exert zero effort in equilibrium. As in the pure moral hazard model, the voter
cannot commit to decline the option of an untried challenger, so electoral incen-
tives are attenuated in the model with term limits. In fact, the next result, due to
Duggan (2016), is stated in somewhat stronger terms: the voters’ expected utility
from the policy choices of first-term office holders—and therefore the continuation
value of a challenger—is less than the expected utility from the ideal policy of the
highest type.

Proposition 6.15 In the infinite-horizon model of adverse selection and one-sided
learning with two-period term limit, assume (CI)—(C4). For all levels of office
benefit 3 = 0 and all discount factors 8 € [0,1), in every stationary electoral equi-
librium G, the expected utility to voters from policies chosen by first-term office
holders is no more than the expected utility from the ideal policy of the type n
politician, i.e.,

2.0 B () < Efu(y)lfa]:
Jj X

To prove the proposition, suppose that for some parameterization of the model,
we have

S L) > )
Recall that the continuation value of a challenger satisfies
D) Bt +8[0 - FG-0) ERls] @)
+8VC(6)) + F(3 —x)vc(c)]]n; ().

Note that

S 201 FO* ) )]+ V(0o
| - [2 (pjzf@—x)n} <x>) E[u(y)l] + 6v6<c>>]dy

I3 .
Y J

J.. (S S5m0} | Srtip @t +5v°(on s
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- [ (ZnSso-9m)vipsious
y k X
> Ve Y N1 - F (" —x)ml (o),
k X

where the second equality follows by multiplying and dividing by the denominator
in the expression for Baye’s rule. Thus, we infer from (32) that the voters’ (nor-
malized) continuation value of a challenger is at least equal to the expected utility
from the policy choices of first-period office holders, i.e.,

(1=8)V(0) = >.p; D Elu(y)kimj(x). (33)

Combining our observations, we have (1 —38)V¢(c) > E[u(y)|#,], but the indiffer-
ence condition ([29) yields

2ur (Y )E[u()|%]  Eluy)|f.]
-3 R

vi(o) =

a contradiction. This establishes the result.

For the infinite-horizon model with no term limits, Proposition [6.13]establishes
that the effort levels of politicians approach the upper bound from Proposition
as citizens become patient. This result fixes the office benefit at a given level and
uses an optimality principle argument to deduce that the continuation value of a
challenger converges to the expected utility from the ideal policy of the high type.
Here, the analysis of the model with two-period term limit diverges from the model
with no term limit, as the commitment problem of voters imposes further con-
straints on responsive democracy in the former model. We next show that for a
given level of office benefit, the voters’ expected utility from the policy choices of
first-term office holders—and therefore the continuation value of a challenger—is
bounded strictly below the expected utility from the ideal policy %, as we vary the
discount factor. In fact, the statement of the result is stronger than this, in the sense
that we can allow the office benefit to become large, as long as the discount factor
eventually offsets the increase in office motivation. For the result, we add the Inada
condition (C5).

Proposition 6.16 In the infinite-horizon model of adverse selection and one-sided
learning with two-period term limit, assume (CI)—(C5) hold. For every constant
¢ > 0, there is a bound u < E[u(y)|%,] such that for all levels of office benefit 3 = 0
and all discount factors 3 € [0, 1) satisfying Bd < ¢, in every stationary electoral
equilibrium G for parameters (P3,9), the expected utility to voters from policies

109



Political Economy of Dynamic Elections J. Duggan and C. Martinelli

chosen by first-term office holders is below this bound, i.e.,
D i) Elu)ni(x) < m
j X

To deduce a contradiction, suppose there is a constant ¢ > 0 and a sequence
of parameters (f3,0) such that fd < ¢ and for which the voters’ expected utility
from the choices of first-term office holders approaches the expected utility from
the ideal policy of the type n politician, i.e.,

Zp,ZE — E[u(y)|%].

Note that the right-hand side of the first order condition in (3Q) is bounded, and
thus, by (C5), we can bound the optimal policies of the politicians along the se-
quence by some X. From the argument in the proof of Proposition inequality
(33)) holds, and we infer the voters’ continuation value of a challenger converges to
the expected utility from the ideal policy of the type n politicians, as

Elu(y)l%:] = (1-9) ZPJZE — Elu(y)|%].

The indifference condition (29) then implies that the posterior probability that the
incumbent is type n conditional on observing y* goes to one, i.e.,

P2 SO =0
2P X (= x)m (x)

Because the equilibrium policy choices of the politicians belong to the compact in-
terval [0,X], this implies that y* — oo, and thus the probability of re-electing an in-
cumbent goes to zero, i.e., for all politician types j, we have >, F(y* —x)n} (x) —
1. In particular, we have f(y* — xj‘) — 0 for each type j, and thus the right-hand
side of the first order condition converges to zero when evaluated at the greatest
optimal policy of the politician. It follows that x7 — £; for each type j, but then

2,03 B[ Zp, OS],

a contradiction. This establishes the result.
To apply the previous result for a given level of office benefit, say B, we simply
setc = P.

ur(nlp,y*) =
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Corollary 6.1 In the infinite-horizon model of adverse selection and one-sided
learning with two-period term limit, assume (C1)—(C5) hold, and fix the office ben-
efit B = 0. Then there is a bound u < E[u(y)|X,] such that for all discount factors
d€[0,1) and every stationary electoral equilibrium G, the expected utility to voters
from policies chosen by first-term office holders is below this bound, i.e.,

S Y Bl ) < @
j x

The preceding corollary is reminiscent of Proposition [5.8] which established
a bound on responsive democracy in the infinite-horizon model of pure adverse
selection with a two-period term limit. A difference is that the latter bound holds
for arbitrary levels of office benefit, while Corollary fixes B. This difference
owes to the fact that voter utility is unbounded in the model with combined ad-
verse selection and moral hazard, leading to the possibility that as office benefit
increases, type n politicians choose arbitrarily high policies with sufficiently low
probability so that the (normalized) continuation value of a challenger converges
to E[u(y)|£,]. To satisfy our equilibrium conditions, it must then be that the voters’
cutoff y* diverges to infinity, and type j < n politicians are re-elected with proba-
bility converging to zero. The next proposition makes these equilibrium conditions
more precise and leaves open the possibility that the bound % in Proposition
converges to E[u(y)|%,] as the product Bd increases, approximating our respon-
siveness result, Proposition for the model with no term limits as politicians
become substantially office motivated.

Proposition 6.17 In the infinite-horizon model of adverse selection and one-sided
learning with two-period term limit, assume (CI)—(C4) hold. Let the office benefit
B> 0andd€[0,1) vary arbitrarily subject to lim Bd = co. Then for every selection
of stationary electoral equilibria G, the voters’ cutoff diverges to infinity; the type n
politicians in their first term mix between policies that are close to their ideal policy
and ones that are arbitrarily high, with small, positive probability on the latter; and
all other type j < n politicians choose policies close to their ideal policies in the
first term, i.e.,

(i) y* — o0,
(ii) .X: — 0 and-x*Jl — X,
(iii) ) (x¥) > 0 for large enough B, and T\ (x¥) — 0,

(iv) forall j <n, xj — X
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We first prove (i). Indeed, suppose there is a subsequence such that y*
bounded, so going to a subsequence if needed, we can assume that y* — 5. We
claim that for each type j politician, the least optimal policy diverges to infinity,
i.e., x4 j — 00. Otherwise, we can go to a subsequence if needed to assume that
Xy, j — Xj < 00. By the first order condition in (30), we then have

wi(&;) = limw)(x,;) < —f(F—%)limpd—-C,

where C is the limit infimum of f(¥ —x)8[w;(£;) — (1 — 8)V(o)], which is fi-
nite. Since limBd = oo, the right-hand side of the above inequality has infinite
magnitude, a contradiction. Thus, we have x, ; — oo for each politician type j, as
claimed. But then the voters’ expected utility from the policy choices of first-term
office holders diverges to infinity, contradicting Proposition We conclude
that |[y*| — oo. Now suppose there is a subsequence such that y* — —oo. Because
policy choices are strictly ordered by type, it follows that for all xy,...,x, in the
support of the politicians’ policy strategies, we have

FOF=x) > fOF—x) > - > fOT —x).
Therefore, the coefficients on prior beliefs from Bayes rule are ordered by type,
1.€.,
NS0t -0 N0t - ym)
D Pk D S — 1) (x) Dy Pk D fO* =) (x)

and we conclude that voters’ prior first order stochastically dominates the posterior
distribution uz (-|p,y*), which implies

ij WIE] > Y ur(ilp,y*)E[u()].
j

From the argument in the proof of Proposition inequality (33)) holds, and
since £; < x, ; for all j, we have V(o) > 1Tlgszjlﬁl[l/t(y) |£;]. Using (22), we
then have

"(py*lo) < ij[ y)|#] +8VE(o )] < V<o),

contradicting the voters’ indifference condition. Therefore, y* — o0, as desired.
Next, we adapt the argument for part (ii) of Proposition [3.8]to show that for all
types j, there is no subsequence of greatest optimal policy choices x;‘ that converge
to a finite policy greater than the ideal policy; by the same argument, the least
optimal policy choices x; ; also cannot converge to a finite policy greater than the
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ideal policy. Indeed, suppose that there is some type j such that x}‘.‘ — X; with
%j < Xj < o0. Then for sufficiently large  and some & (which may depend on f3),
we have £; < xj. For these parameters, the current gain to the type j politician
from choosing £; instead of xjf is non-positive, and thus we note that

S(F(y* — %)) = F(y* —=x))[w;(%) + B—(1=8)V(0)] = w;(&))—w;(x}).

That is, the current gains from choosing the ideal policy are offset by future losses.
Since y* — o0, the limit of
Fy*—xj)—FO*—%—1)
F(y*—%;) —F(y* —x)

as B becomes large (with & possibly depending on ) is indeterminate, and by
L’ Hopital’s rule, the limit is equal to

%~ f(’*fx;'k)
L L VA 50 )
= l1m
)= FOF =) f(y*_xﬂf)<f(y*—fi) _1>

J F* —X; )

:OO’

~
—
<
*
|
>

where we use (C1) and (C2). Then, however, the future gain from choosing £; + 1
instead of x}‘.‘ strictly exceeds current losses, i.e.,

S(F(y* —x7) = F(v* =% — 1) [w;(&) + B~ (1 - 8)V(o)]

> wi(x) —w;(E + 1), (34)

for some parameters (B’,8'). To be specific, let

A = 8wi(#)+B—(1-8)V°(0)]
B = wj(%;)—w;(x})
C = wi(x})—w;(F+1),

where A is evaluated at sufficiently large B (with & possibly depending on 3). Note
that since £; < X; < 00, we have limB > 0 and limC < co. We have noted that
(F(y* —%;) —F(y* —x7))A > B for sufficiently large 3 (with 8 possibly depending
on P), and we have shown that as 3 becomes large (with & possibly depending on
B), we have

F(y*—xi)—F(*—x—1)
F(y* = %) — F(y* —x})

a

w.
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Combining these facts, we have

<mw—@wﬁwﬁwpm(

F(y*—x;f)—F(y*—f—l)) B(g)
F(y* —%;) = F(y* —x7) B)’
which yields (34) for some (f/,8’). This gives the type j politician a profitable
deviation from x* 7. a contradiction.

Now, suppose there is a subsequence such that the greatest optimal policy x;' of
the type n politicians is bounded above by some policy, say X. It follows that for all

politician types j, we have xj — X}, so that the probability of re-electing an incum-

bent goes to zero, i.e., for all politician types j, we have Y F(y* —x)n;. (x) = 1.
Re-writing (32), we have

(1-8)V(o) =

( )
1-8%,p; 2 [(1=F(—x))8+ F (5 —x)]m} (x)
ZPJZ[ Y +8(1—F (y—X))E[u(y)lfj]}ﬂ}(X))-

Taking limits as y* — oo, and using L’Hopital’s rule in case 8 — 1, we see that
(1-8)v¢(o) — >, PiE[u(y)[%;]. But we also have

* 1
pr(nlp.y) = L2 IB) -
2 Pe e 0" = ) () 1+ 2 cn P puf (V¥ —jx)
By the indifference condition (29)), we then also have V¢ (c) — E[u(y)|%,], a con-
tradiction. We conclude that x — co. By Proposition it cannot be that the
type n politicians place probability one on x7 as B becomes large (with & possibly
depending on B), and it follows that x, , — £,, which proves (ii). Moreover, since
policy choices are ordered by type, this implies that for all j < n, we have x7 — £;.
This proves (iv).
Finally, if there is a subsequence such that 7! (x¥) = 0 for arbitrarily large
B (with 8 possibly depending on ), then (32) again yields the implication (1 —
8)VC(c) = . ;PjE[u(y)|%;], and choosing any X > £,, we obtain a contradiction
as in the previous paragraph. We conclude that the type n politicians place positive
probability on the greatest optimal policy for sufficiently large B (with & possibly
depending on B), and Proposition implies that &} (x*) — 0. This proves (iii)
and establishes the result.

6.4 Symmetric learning

A class of models related to the one-sided learning setting of the previous subsec-
tions are the symmetric learning models, inspired by Holmstrom’s (1999) model of
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career concerns. Here, a politician may be one of several valence types, but neither
the politician nor the other citizens directly observe the politician’s ability prior to
the election; rather, voters and the politician receive public signals and update their
beliefs about the politician’s ability in the same way. Rather than being a preference
parameter indexing cost of effort, the politicians’ types are interpreted as an ability
parameter, where outcome distributions for higher types dominate those for lower
types. Political agency models using the informational assumption of symmetric
learning encompass work of Persson and Tabellini (2000), Ashworth (2005), and
Ashworth and Bueno de Mesquita (2008), discussed in Subsection 3.4l In addition,
Martinez (2009) analyzes a three-period model in which effort is chosen in the first
two periods before an election in period three, and he shows that in equilibrium, ef-
fort increases as the election is approached, and he discusses equilibrium dynamics
for the finite-horizon model using numerical methods.

An advantage of the symmetric learning model over the pure moral hazard
model is that it precludes some arbitrariness of the equilibrium selection, as the
trivial “shirking equilibrium” will not generally persist: instead of shirking, an of-
fice holder will have an incentive to manipulate the updating of the voter’s beliefs
to increase her chances of re-election. A technical simplification over the one-sided
learning model is that in a pure strategy equilibrium, politicians and voters update
their beliefs the same way, precluding complications due to private information;
because information is symmetric, all types of politicians face the same optimiza-
tion problem and make the same policy choice along the equilibrium path of play.
Of course, because the symmetric learning model assumes away private informa-
tion about policy preferences, it may not be suitable for the analysis of elections
as mechanisms for solving conflicts of interest between citizens and their elected
delegates. Moreover, this class of models encounters the same issues with equilib-
rium existence as does the model with private information: as in Subsections
and equilibria must solve a non-trivial fixed point problem, where the voters’
cutoff rule determines an optimal effort choice for an office holder, and the effort
choice of the politicians determines (via Bayes rule) a cutoff for the voters; and
again, as in Figures [[land [3 the optimization problem of an office holder suffers
from potential non-convexities.

Modifying the formalism of the dynamic elections framework slightly, the util-
ity of a politician is now w(x) = v(x) —¢(x) and is independent of type, and we
let X denote the unique ideal policy of the politicians. Given policy choice x by a
type j politician, the outcome y is realized from the density f;(y —x). To bring this
closer to the framework of this paper, we fix parameters 7} < 7 < --- < Z, for each
politician type, and we simply assume that f;(y —x) = f(y—Z; —x), effectively in-
crementing the policy choices of higher types by larger amounts. Then under (C1)
and (C2), higher outcomes are evidence that the politician is a higher type. We let
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F(-|x) be the ex ante distribution of the policy outcome given policy choice x, so
that F(y|x) = . jPiF (y—Z;j—x) is the probability of an outcome realization below
y given policy choice x; and we let f(y|x) be the associated ex ante density. We let
E[u(y)|x, j] denote the voters” expected utility when a type j politician chooses x.
Note that even if the density f(-) satisfies (C1) and (C2), it does not follow that the
ex ante density inherits these properties, so to maintain desirable quasi-concavity
properties of politician payoffs, we strengthen these conditions, without re-stating
them here, to apply to the ex ante density f (+) as well.

Existence of equilibrium in the infinite-horizon model without term limits is
an open question that is fraught with the same technical difficulties encountered
in the analysis of the model of adverse selection and moral hazard without term
limits. We therefore focus in this subsection on the model with a two-period term
limit. Without going into formalities, we modify the concept of stationary electoral
equilibrium so that policy choices are independent of the office holder’s type (since
politicians do not observe their own types), and we let politicians condition their
choices on the term of office; of course, in equilibrium all politicians choose the
ideal policy X in their second term, if re-elected. As always, the strategies of voters
are summarized by a cutoff y such that a first-term incumbent is re-elected if and
only if the realized outcome satisfies y > y. Letting V¢(c) be the continuation
value of a challenger, the voters’ cutoff must satisfy the indifference condition

D ur(ilp DEU)E ] = (1-8)VE(o)
J
in equilibrium. In the first term of office, a politician chooses policy to solve

ma() 43| (1= F510) o (5) + B+ V()] + F 51V (o) |.

XE.

and of course the voters’ posterior beliefs ur (-|p,y) are determined by Bayes rule.
We adapt condition (C3) in the obvious way, to account for symmetric learning,

so that politicians prefer to be re-elected, and office holders will not choose policies

below the ideal policy:

(C3) wX)+B > Eu(y)|x,n].

We re-phrase (C4) in terms of the ex ante density, so that given a cutoff y and

a continuation value of a challenger V < ﬁE[u(y) |%,n], the politicians have at

most two optimal policies, say x*(¥,V) and x,(7,V). Specifically, we assume that
for all finite ¥ and all x, %,z with £ < x < ¥ < z, we have

() O

(C4) if - 6) < 7619 and :

then &) _ _ /'O

w' (%) ’
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Now supermodularity of the objective function U (x,1 — F(¥|x);V) plays no role,
as policy choices are symmetric with respect to type by assumption.

Since politicians always shirk in the second term of office, it is not necessary
for a re-elected incumbent to condition her policy choices on the updated beliefs
of the voter. The absence of such conditioning, which is required in the model
with no term limit, significantly simplifies the equilibrium analysis, and existence
of stationary electoral equilibrium follows from arguments similar to the proof of
Proposition in the model with one-sided learning.

Proposition 6.18 In the infinite-horizon model of symmetric learning with two-
period term limit, assume (C1)—(C4). Then there is a stationary electoral equilib-
rium, and in every stationary electoral equilibrium, politicians mix in the first term
of office over at most two policies, say x* and x,, where X < x, < x*, politicians
choose X in the second term of office if re-elected, and voters re-elect an office
holder after the first term if and only if y = y*.

As in the model of adverse selection and moral hazard with a two-period term
limit and one-sided learning, we immediately obtain an upper bound on the voters’
expected utility from policy choices of first-term office holders.

Proposition 6.19 In the infinite-horizon model of symmetric learning with two-
period term limit, assume (C1)—(C4). For all levels of office benefit B = 0 and all
discount factors 8 € [0, 1), in every stationary electoral equilibrium G, the expected
utility to voters from policies chosen by first-term office holders is less than the dis-
counted expected utility from the choice of the ideal policy by the type n politician,
ie.,

ZPJZE Nl (x) < Efu(y)[f,n].

The next proposition parallels the characterization in Corollary [6.1]by showing
that for a given level of office benefit, the (normalized) continuation value of a
challenger is bounded strictly below the voters’ expected utility from the choice of
the ideal point £ by the highest type of politician.

Proposition 6.20 In the infinite-horizon model of symmetric learning with two-
period term limit, assume (C1)—~(C5) hold, and fix the office benefit B > 0. Then
there is a bound u < E[u(y)|%,n] such that for all discount factors 8 € [0,1) and
every stationary electoral equilibrium G, the expected utility to voters from policies
chosen by first-term office holders is below this bound, i.e.,

ZPJZE Njr' () < =@
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Finally, paralleling Proposition we note that politicians must place posi-
tive probability on arbitrarily high policies and policies close to the ideal, and again
the probability of arbitrarily high policies must go to zero. Here, we simplify the
statement of the result by fixing the discount factor.

Proposition 6.21 In the infinite-horizon model of symmetric learning with two-
period term limit, assume (C1)—(C4) hold, fix the discount factor § € [0, 1), and let
the office benefit B = 0 be arbitrarily large. Then for every selection of stationary
electoral equilibria o, the voters’ cutoff diverges to infinity, and first-term office
holders mix between policies that are close to the ideal policy and ones that are
arbitrarily high, with small, positive probability on the latter, i.e.,

(i) y* — oo,
(ii) x* — o0 and x4 — %,

(iii) ®'(x*) > 0 for large enough B and ' (x*) — 0.

7 Applied work

In this section, we touch on the applied literature related to the dynamic elections
framework. Topics that have received attention include the possibility of political
inefficiency, the effectiveness of elections in attaining accountability, and the ef-
fect of term limits, partisanship, and information on accountability. There is, in
addition, a large applied literature on the existence of political cycles of different
types. Besley and Case (2003) and Ashworth (2012) provide reviews of the ac-
countability literature, and reviews of the political business cycle literature can be
found in Persson and Tabellini (1990,2000), Alesina, Roubini, and Cohen (1997),
and Drazen (2000).

7.1 Political inefficiency

The literature on political inefficiency has considered a number of different mech-
anisms that can lead to outcomes that are undesirable for voters. A recent literature
has contemplated the possibility that electoral incentives may actually operate in a
perverse manner, as the pursuit of re-election induces politicians to take actions that
actually reduce the welfare of voters. In recent work on pandering,|Acemoglu et al.
(2013) consider a two-period model of elections with adverse selection and moral
hazard. A representative voter has quadratic utility and ideal policy at zero, and
there are two politician types: an honest type with quadratic utility and ideal point
Zp = 0 equal to the median, and a type that accepts bribes with quadratic utility and
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(effective) ideal point Z, > 0. The authors assume that conditional on policy choice
zZ, the policy outcome y is distributed normally with mean zero, and they assume
the variance is sufficiently high to permit an analysis of pure strategy equilibria.
The authors show that although the politicians are conservative, the honest politi-
cian type chooses a liberal policy z < 0, which is bad for both the politician and the
voter. When office benefit is sufficiently high, in fact both politician types choose
liberal policies, in order to signal that they are not extreme.

The above model differs from the rent-seeking environment of Subsection [3.4]
but the technical differences between the models are inessential, permitting us to
apply the analysis of the two-period model of adverse selection and moral hazard
to the problem of populism. The key insight that permits this application is the fact
that in the analysis of Propositions [3.4H3.8] the full force of monotonicity of voter
utility is not needed; because only ideal policies are chosen in the second period,
the properties of voter utility at other policies only affect payoffs in the first period,
but these are sunk. The equilibrium cutoff and, therefore, policy choices in the first
period only depend on voter preferences over ideal policies, and as long as voters
strictly prefer higher types to hold office in the second period, i.e.,

Elu(y)[f1] < E[u(y)lf2] < - < E[u(y)l%], (35)

the voters’ indifference condition remains the same, as do the politicians’ incen-
tives in the first period. Therefore, the analysis carries over unchanged as long as
voter utility is monotonic over the range of politician ideal policies.

This allows us to map the model of |Acemoglu et al! (2013) into the two-type
case of the framework of Subsection[3.4] Specifically, we identify the type 1 politi-
cian with the dishonest politician and type 2 with the honest politician, and we
identify a policy choice x > 0 as the increment subtracted from the ideal policy
Zp of the dishonest type. That is, the policy choice x corresponds to Z, — x in the
model of populism, so higher effort in our model corresponds to more liberal poli-
cies in their model. Translated to our model, the ideal policy choice of the type 1
politician is £; = 0, and the ideal policy choice of the type 2 politician is £, = Zj.
This yields a special case of the rent-seeking environment, with the modification
that voter utility is quadratic with ideal policy outcome y = X», i.e.,

uy) = —(—9>

The outcome density f(-) is normal with mean zero and variance G, and mean-
variance analysis gives us

Elu(y)a] = —(x—9?-o.

In particular, E[u(y)|£;] < E[u(y)|x2], so the voters’ preferences are increasing in
politician ideal policies. As explained above, this leaves the incentives of voters
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and politicians unchanged from the rent-seeking environment, and the equilibrium
analysis of Subsection [3.4] applies.

Of course, the analysis extends to more general settings, as long as (33) holds.
Proposition [3.7lextends the existence result of Acemoglu et al/ (2013) to the model
with an arbitrary number of conservative politician types and more general assump-
tions on utility and the outcome distribution, permitting a politician to mix over at
most two policy choices in the first period to accommodate outcome distributions
with low variance. All politicians exert positive effort in equilibrium, so if the ideal
policy of the type n politician is equal to zero, then the type n politician chooses
a liberal policy in the first period. Proposition [3.§] shows that even with multiple
conservative types, high office motivation leads all above average politician types
to choose policies to the left of the median voter and in fact, as office benefit be-
comes high, these policy choices become arbitrarily extreme. Thus, the responsive
democracy result in the rent-seeking environment is a double-edged sword, for it
suggests the potential for arbitrarily low expected payoffs for the voter in the first
period of the single-peaked model of |Acemoglu et all (2013).

We can apply the same logic to the infinite-horizon model of adverse selec-
tion and moral hazard with one-sided learning and a two-period term limit. Once
again, if all politician types are conservative, so that voter preferences are increas-
ing on politician ideal policies, then Propositions can be applied. In
particular, a stationary electoral equilibrium exists, and all politician types exert
positive effort in the first term of office; thus, if the type n politician has ideal pol-
icy equal to zero, then she chooses a liberal policy in her first term. In a recent
paper, [Kartik and Van Weelden (2016) examine an infinite-horizon model with a
two-period term limit. They note that the signaling incentives of first-term politi-
cians can have either good or bad reputation effects, as the informational content
contained in first-term policy choices can be at odds with the desirability of those
choices.

A related literature considers situations in which politicians are better informed
than voters about desirable policies for voters, but have an incentive to pander to
voters by knowingly choosing policies that are not in the voters’ best interest in
order to avoid the appearance of being a bad type. Canes-Wrone, Herron, and
Shotts (2001) study a two-type model of pandering in which politicians differ in
ability. Maskin and Tirole (2004) study pandering in a two-type model in which
politicians differ in preferences; they use this model to study when decision mak-
ing powers should be allocated to elected representatives versus non-accountable

29Duggan and Martinelli (2017) show that for a class of preferences generalizing quadratic utility,
at least one below average type chooses high policy, so in the two-type model, the result implies that
both politician types will engage in populism.
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officials like judges or bureaucrats (or directly to voters themselves). Prat (2005),
Fox and Shotts (2009), Fox and Van Weelden (2012), and Morelli and Van Weelden
(2013) offer more recent papers in this vein. Pandering models illustrate the pos-
sibility of a conflict between responsive democracy and monotonic voting: it may
be necessary to punish politicians for bad policy outcomes, even if they are payoft-
irrelevant in the current election, to achieve responsiveness. Intriguingly, evidence
from lab experiments conducted by Woon (2012) indicates that voters pursue ret-
rospective strategies even in an environment, taken from Fox and Shotts (2009),
in which prospective and retrospective voting cannot be reconciled in a perfect
Bayesian equilibrium.

Besley and Coate (1998) analyze a different mechanism in the context of a two-
period electoral model, and they show that coordination and commitment problems
can lead to inefficient policy choices, as potential Pareto improving choices by an
office holder in the first period may affect choices in the second period or have
adverse electoral consequences. Some authors, e.g., Persson and Svensson (1989)
and Alesina and Tabellini (1990), have focussed on inefficiencies arising from the
incentive to “tie the hands” of the future party in power via the issuance of debt;
Aghion and Bolton (1990) consider a related mechanism, in which the issuance
of debt can decrease the probability that a liberal party wins the election. In the
political cycles literature, which we touch on in the next subsection, Rogoff and
Sibert (1988) assume a distorting seignorage tax that competent politicians use
to signal their types, and Persson and Tabellini (1990) permit a competent office
holder to create unexpected inflation, expanding the economy and signaling her
type. Casamatta and De Paoli (2007) show that inefficiency can arise when an
office holder uses an inefficient production technology in order to conceal the state
of the world.

We have taken as given the nature of the rents extracted by politicians. The
“Virginia school” of political economy (e.g., Tullock 1990) has stressed in the past
the idea that electoral accountability may induce politicians to disguise their rent-
seeking activities in inefficient ways. This point has been formalized by Coate
and Morris (1995), who consider a special interest group and the possibility of a
transfer from voters to the group. They show that in equilibrium, bad types of
politician may confer benefits to the interest group using a risky public project,
rather than direct transfers. Electoral incentives may also act in a perverse manner
by inducing politicians to divert their effort and resources to campaigning. In Daley
and Snowberg (2011), for example, politicians divert effort toward campaigning,
which is unproductive but serves to influence voter beliefs. Ash, Morelli, and Van
Weelden (2016) consider a multi-task model in which an office holder allocates
efforts across two dimensions and may focus on the issue that generates lower
utility but greater electoral impact.
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7.2 Political cycles

The political cycles literature is extensive and spans work from early models of
Nordhaus (1975), Lindbeck (1976), and Hibbs (1977), who assumed myopic vot-
ers, to later models of Alesina (1987,1988a), Rogoff and Sibert (1988), Persson
and Tabellini (1990), Rogoff (1990), and others, in which voters rationally antici-
pate the unobserved actions of politicians (or parties) when elected to office. This
literature considers the possibility of several kinds of cycles arising from elec-
toral incentives: political business cycles, in which electoral incentives influence
real economic variables prior to elections; political budget cycles, in which real
economic variables are affected by fiscal decisions, which vary with the party in
power, rather than by monetary policy; and partisan cycles, in which economic
variables reflect the partisan affiliation of the politician who holds office. Reviews
can be found in Persson and Tabellini (2000), Alesina, Roubini, and Cohen (1997),
and Drazen (2001).

We discuss the interpretation of the two-period model of adverse selection and
moral hazard in the context of political business cycles, specifically, the model of
Persson and Tabellini (1990). They consider a two-period model in which the first-
period incumbent chooses a level x; of inflation and a level z; of employment
voters form an expected level x{ of inflation in the first period, and their utility is
u(x1,y1) = —x}/2+z1; and in the second period, the winner of the election chooses
X, and zp, with similar payoffs. One difference between this model and the electoral
framework of Subsection [3.4]is that politician types 6; and 6, are interpreted as
competence, i.e., as an exogenous increment to the level of employment generated
by any given choice of inflation. Another difference is that politicians have two
choice variables, but in fact these are related by the constraint z = x — x + 0}, and
thus the reduced form of voters’ utility is

u(x,0;) = —x*/2+x—x°+80;,

j = 1,2. Note that this is a quadratic form with ideal policy £ = 1. Furthermore,
while the expected inflation term x{ in period ¢ = 1,2 is important for the welfare
analysis, it does not affect equilibrium: because it is pinned down by the politi-
cians’ equilibrium strategies, and because it enters voter utility linearly, it does not
affect the voters’ re-election decision. Politician payoffs are the same, except for
the addition of an office benefit term when the politician holds office. When a type
0, politician holds office in the second period, she simply chooses her ideal policy,
which is £ = 1 with the functional form above, and the voters’ utility is simply

ZNote that Persson and Tabellini (1990) use x to denote employment; we adapt notation to suit
the present discussion.
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0, — % The key feature of this formulation is that voters prefer the higher type of
politician to hold office in the second period, and this generates an incentive for
the first-period incumbent to signal that she is the high type, thereby improving her
re-election prospects.

A third, more substantial difference between the models is that in the model of
Persson and Tabellini (1990), the first-period incumbent’s controls inflation com-
pletely, so that her policy decision determines employment precisely without any
intervening noise. Employment does depend on the politician’s type, so voters
cannot perfectly infer the inflation choice x;. This makes it possible for the low
politician type to perfectly mimic the high politician type, raising the possibility
of pooling or perfect separation in equilibrium, a phenomenon that cannot arise in
the model with adverse selection and moral hazard: there, for example, it is always
possible that a high policy choice will lead to a low policy outcome, after which
voters update negatively.

We re-interpret the two-period model of adverse selection and moral hazard
model of Subsection as follows. Let x; > 0 be the choice of a monetary in-
strument that influences inflation, and assume that the choice x; is not observed by
voters, but it determines an economic variable (analogous to inflation) y, = x, + €&
that is observed, where €, is a normally distributed noise term with mean zero and
variance 6. That is, monetary instruments influence inflation, but they do not pin
down inflation with uncertainty. Let y{ be the level of y, expected by voters in pe-
riod = 1,2, and assume that employment is given by z; = y; — y¢. Voter utility in
period ¢ is quadratic in y and linear in z, plus the constant 6/2, i.e.,

u(y) = —*/2+y—y+0/2.
Using the fact that € has mean zero, we have
Elu(y)] = —2*/2+x-y",

mirroring the structure of Persson and Tabellini (1990). The utility for the type j
politician is
2 1
wi(x) = —x7/24+x— gc(x),
J
where ¢(+) is a cost function satisfying the assumptions of the rent-seeking model.
This means that politicians incur an extra cost in generating inflation, perhaps due
to personal financial interests or commitments to interested parties. Politician ideal
points are ranked £; < X, < --- < X,, and voter preferences are increasing in this

range, and as discussed in relation to pandering in the previous subsection, the
equilibrium analysis of Subsection can then be applied.

123



Political Economy of Dynamic Elections J. Duggan and C. Martinelli

We conclude that electoral equilibria exist, that each politician type mixes over
at most two policy choices, and that all policy choices are strictly positive: incum-
bents have an incentive to inflate the economy to influence voter perceptions and
increase their probability of re-election. An implication is that expected inflation
is positive in equilibrium, i.e., y* > 0. It follows that the voters’ expected payoff in
the first period is

Y D) = —3 e VB () < 0.

Moreover, as politicians become highly office motivated, expected inflation be-
comes arbitrarily high, and voter welfare decreases without bound, illustrating a
form of political inefficiency arising from manipulation of the economy prior to an
election.

We also mention the work of Ales, Maziero, and Yared (2014), which considers
jointly determined economic and political cycles and is close to the accountability
setting. They assume an economy in which the politician in office has private in-
formation about the tightness of the government budget and rents. In particular, the
budget constraint is subject to i.i.d. shocks every period. In the best equilibrium for
voters, the politician in office is replaced with positive probability after a sequence
of bad shocks to the government budget leading to high observable taxes. The
probability of reelection is history dependent, despite the fact that the challenger
and the politician in office are identical. Off the equilibrium path, the behavior
of the challenger depends on history before she wins the election, for otherwise
voters could be tempted to replace the politician in office. In their setting, in con-
strast, our notion of simple equilibrium would prescribe a stationary re-election
rule. Azzimonti (2014) studies the dynamics of public investment in an infinite-
horizon model paying attention to asymmetries in re-election probabilities. The
model of politics in this line of work differs considerably from the accountability
approach; the authors typically assume the existence of two political parties rep-
resenting well-defined groups that alternate in power; preferences and actions are
observed, and there is no opportunity to build a reputation.

Empirically, Alesina et al. (1997) find support for “rational partisan™ cycles
in the US but not for models of myopic voting or models in which politicians
engage in “opportunistic,” pre-election manipulation of the economy. Data for
OECD countries are roughly consistent with the US, with support for the rational
partisan model. Shi and Svensson (2006) report evidence for political budget cycles
in a large cross-country data set, with stronger effects in developing countries.
Work by Brender and Drazen (2005) suggests that policy manipulation may be
more prevalent in new and weaker democracies, where voters are inexperienced or
lack information to evaluate policies.
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7.3 Accountability

One of the fundamental predictions of the electoral accountability approach is that
some, if not all, politicians will compromise their policy choices in order to im-
prove their prospects for being re-elected; or in the rent-seeking contest, some
politicians will exert greater effort to improve their chances of re-election. In
sum, politicians respond to electoral incentives. As a corollary, politicians will
tend to compromise less (or “shirk” more) when electoral constraints are relaxed.
Early evidence supporting this comparative static is reported by Kalt and Zupan
(1984,1990) and Zupan (1990), the latter paper comparing politician behavior be-
fore and after the decision to retire.

Another potentially useful test is to compare the choices of term-limited politi-
cians to their choices earlier in their tenure of office. Using data from 1950-1986,
Besley and Case (1995) find that there is a difference between the first and the sec-
ond term in office for US state governors who are incumbents and face term limits:
state taxes and spending are higher in the second term when term limits bind. That
is, state governors behave differently when not subject to re-election incentives.
Besley and Case (2003) update these results using data from 1950-1997. They
still find an effect on state spending; intriguingly, however, the earlier effect on
taxes is reversed, so that lame duck governors instead generate lower state taxes.
Alt, Bueno de Mesquita, and Rose (2011) account for the fact that term limits vary
from one to two terms across states, and they recover the earlier positive effect on
state taxes.

Other work examines the connection between responsiveness and electoral in-
centives (or lack thereof) from term limits in different ways. Ferraz and Finan
(2011) use data from a program of anticorruption audits carried out by the Brazilian
central government to study term limits and incumbent behavior at the municipal-
ity level. They find that, consistent with decreased incentives for re-election, lame
duck mayors are more corrupt than other mayors. They also show that the effects
of re-election incentives are more pronounced in municipalities in which there are
no local public prosecutors, implying weaker judicial constraints on behavior, and
in municipalities where the elections are competitive.

At a more fundamental level, the effects of term limits may be limited by the
extent to which politicians facing them may care for their successor belonging to
the same political party, or the same faction of the party. Politicians facing term
limits, for instance, may be motivated by the expectation of continuing a political
career in a different position with the support of the party, or may partake in the
office rents if the successor belongs to the same faction. An interesting empirical
question, to which we pay some attention below, is whether accountability works
by punishing the political party in countries like Mexico with tight no-reelection
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rules.

Frey (2016) analyzes the effect of income on electoral accountability. He pro-
poses a dynamic model of elections in which a component of voter preferences is
unobserved by politicians and an office-motivated incumbent chooses public good
levels for rich and poor voters, along with a monetary payment to a subset of poor
voters. A poor voter who receives the payment from the incumbent may not receive
it from the challenger, so payments are a form of vote buying. He deduces that if the
income of poor voters increases, then, due to income effects, those voters are less
concerned with the risk that a challenger will fail to provide those payments. Frey
examines data from the Bolsa Familia, a large scale cash transfer program in Brazil
that offers poor families an increment to their income, and his results confirm that
an increase in the income of poor families leads to a decrease in clientelism and an
increase in the level of public good consumed by the poor.

Two recent papers have applied methods of structural estimation to examine
empirical support for infinite-horizon models of electoral accountability. Sieg and
Yoon (2017) provide a structural analysis of the infinite-horizon model of pure ad-
verse selection using data from US gubernatorial elections from 1950-2012. They
replicate and extend the empirical results of Besley and Case (1995), and they es-
timate the distribution of candidate ideologies for each party, the distribution of
voter preferences, and the office benefit of politicians from each party. The authors
find that candidates from the two parties are drawn from distinct distributions with
non-overlapping support, and that the distribution of voter ideal policies is similar
to, and somewhat more polarized than, the distribution of potential challengers. For
the estimated parameter values, the authors find that election standards are tighter,
i.e., the win set is smaller, in the presence of a two-period term limit, providing
support for term limits.

Aruoba et al! (2015) estimate a structural model using voter ratings of job per-
formance from US gubernatorial elections for 1982-2012. They find that politi-
cians respond to electoral incentives by exerting positive effort, and they find that
elections have a positive selection effect on the quality of re-elected politicians.
Like Sieg and Yoon (2017), the authors examine an infinite-horizon model, but in
contrast to the latter paper, they consider the model of adverse selection and moral
hazard with a two-period term limit, two type, and two effort levels. They find that
a substantial proportion of “bad” governors are disciplined to exert high effort in
their first terms, and that most governors who are re-elected are the “good” type.

The electoral accountability approach also emphasizes the importance of the
availability of information to judge performance and the existence of political al-
ternatives to allow voters to punish or reward politicians in office. A growing
literature uses field and natural experiments to study the effects of information and
media coverage on voting behavior. Ferraz and Finan (2008) make use of the data
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on Brazilian municipalities to examine the effect of the disclosure of information
about corruption on electoral outcomes. They find that the likelihood of re-election
was substantially reduced for mayors who were found to have committed several
violations associated to corruption, and that the effects were magnified in munic-
ipalities where local radio was present, presumably enabling the dissemination of
information.

In a similar spirit, Chong et al. (2015) conduct a randomized control experiment
and randomly assigned voting precincts to a campaign that disseminated informa-
tion about the performance of mayors just before municipal elections in Mexico.
They observe that information on corruption decreases electoral support both for
the incumbent party and for the challenger party, so that it mostly reduces turnout.
The interpretation is that in an environment such that voters perceive they have
little opportunity to alter the electoral result (because of high partisanship, barri-
ers to entry, electoral fraud, etc.), more damaging information may simply reduce
overall trust in politicians. Thus, better information may be necessary, but it is not
sufficient to improve the performance of representative democracy in settings with
scarce actual political competition.

There is also a growing literature on the influence of mass media on account-
ability via voters’ information. Besley and Burgess (2002) use panel data from
India to illustrate the impact of mass media circulation on government responsive-
ness. In the US, Snyder and Stromberg (2010) use the mismatch between media
markets and congressional districts to estimate the effect of media coverage on the
incumbent on policy choices. They find that a better match between media mar-
kets and congressional districts improves the coverage of incumbent politicians,
which in turn leads to policy choices that are more congruent with the citizens’
preferences. Prat and Stromberg (2013) survey the recent work.

8 Modeling challenges

We conclude with a discussion of modeling challenges that are not addressed in this
survey and which we view as important steps in the development and applicability
of the electoral accountability approach.

First, with respect to the elections themselves, the framework we have pre-
sented assumes that voter preferences are known to politicians. A more realistic
framework, which we believe would preserve many of the results covered above
(in spirit, if not literally), would assume “probabilistic voting,” as in Lindbeck and
Weibull (1993); see also Alesina (1988b) for a model of repeated elections with
probabilistic voting. The framework also abstracts away from the role of money,
through either special interest lobbying (e.g., Snyder and Ting (2008)) or campaign
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finance; see also Dixit, Grossman, and Helpman (1997), Bergemann and Valimaki
(2003) for common agency models of interest group lobbying. Importantly, the
framework also abstracts from the role of media, particularly through information
about the challenger’s intended policies (e.g., Duggan and Martinelli (2011)), and
from the role of electoral platforms as conveyors of information from candidates
to voters (e.g., Martinelli (2001)). The incorporation of these realistic features of
politics would permit the analysis of a number of interesting issues and could in-
form the current debate about the desirability of limits on campaign contributions
or of media regulation.

Second, with respect to politicians, the framework should be extended to incor-
porate a meaningful model of political careers, including endogenous challenger
selection and the possibility that a former office holder re-enters the political scene
(rather than the current standard of a random draw without replacement). Such an
extension may incorporate aspects of Mattozzi and Merlo (2008), in which the ca-
reer decision to enter politics is endogenized in an overlapping generations setting.
This is an important issue to the extent that term limits may not be so detrimental
to accountability when politicians are motivated by a career beyond their current
position.

Third, with respect to policy making, the accountability framework typically
considers the policy choice problem of a single office holder in isolation, but the
paradigm must be extended to capture interaction among multiple political office
holders, as in Alesina and Rosenthal (1996); more recently, Cho (2009) analyzes
a model of political representation in a single-member district system, and Fox
and Van Weelden (2010) and Fox and Stephenson (2011) consider the effect of a
veto player in the electoral accountability framework. This is essential to better
understand the effects of division of powers on long run policy outcomes, for the
comparison of different political systems, and the study of constitutional design
issues introduced in formal modeling by Persson, Roland, and Tabellini (1997)
and Laffont (2000).

Fourth, and related, the framework largely abstracts away from the role of po-
litical parties. One direction of investigation is to expand the analysis to cover
party primaries, as in Serra (2011). The party system considered does not need
to be restricted to the two-party, majoritarian system reflecting politics in the US,
and applicability of the electoral accountability framework would be significantly
increased by incorporating structure of multi-party, PR systems. Austen-Smith and
Banks (1988) and Baron and Diermeier (2001) consider two-period models of PR
systems, while Cho (2014) considers an infinite-horizon model with an endoge-
nous status quo. These models assume complete information, so issues of adverse
selection and moral hazard, which are prevalent in the electoral accountability lit-
erature, do not arise.
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Fifth, and of most importance for applications, the framework must be ex-
tended to accommodate a state variable that evolves over time. This is a neces-
sary antecedent, for example, to the detailed study of the political determinants
of growth, inequality, and redistribution, continuing the work of Bertola (1993),
Perotti (1993), Alesina and Rodrik (1994), Persson and Tabellini (1994), Krusell,
Quadrini, and Rios-Rull (1997), Krusell and Rios-Rull (1999), and Benabou (2000),
some of whom assume a form of the median voter theorem. More generally, the
detailed modeling of politics is relevant for the integration models of elections
into dynamic macroeconomic models; see Battaglini and Coate (2007, 2008), Ace-
moglu, Golosov, and Tsyvinski (2008), and Yared (2010) for recent contributions
in this spirit. Camara (2012) includes an extension to growth economies that pre-
serve the stationary structure of his equilibrium. Duggan (2012) contains a gen-
eral existence result for the complete information model with a general state vari-
able and idiosyncratic preference shocks; moreover, the result allows for a political
game played by multiple politicians each period. Battaglini (2014) analyzes a dy-
namic model of elections in which two parties simultaneously announce fiscal pol-
icy platforms each period, voter preferences are subject to idiosyncratic shocks, the
variance of the shocks varies stochastically over time, and each party myopically
maximizes the number of its elected representatives. He establishes existence and
characterization results for Markov perfect equilibria in which players condition
on the level of borrowing in the previous period (in addition to real variables), and
he gives necessary and sufficient conditions under which political equilibria are
efficient. Duggan and Forand (2014) allow for a countable state space and do not
require preference shocks. They assume complete information, establish existence
of equilibrium, and assuming a small amount of commitment (in place of private
information), provide a number of responsiveness results.

Finally, a theoretical issue, but one that poses an obstacle to potentially inter-
esting applications of the accountability framework, is the question of equilibrium
existence in the infinite-horizon model of adverse selection and moral hazard with
no term limit. We have provided some characterization results in Subsection
but these assume only two types and are restricted to reputation-monotonic equi-
libria, and until the existence problem is solved, these results may be vacuous.
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