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por prover a estrutura f́ısica necessária à conclusão deste mestrado, bem
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Resumo

Nesse artigo, eu desenvolvo e analiso um modelo de dois peŕıodos em que dois

poĺıticos competem pela preferência de um eleitor repreentativo, que sabe

quão benevolente é um dos poĺıticos mas é imperfeitamente informado sobre

quão benevolente é o segundo poĺıtico. O poĺıtico conhecido é interpretado

como um incumbente de longo prazo, ao passo que o poĺıtico desconhecido

é interpretado como um desafiante menos conhecido. É estabelecido que o

mecanismo de provisão de incentivos inerente às eleições - que surge através

da possibilidade de não reeleger um incumbente - e considerações acerca de

aquisição de informação por parte do eleitor se combinam de modo a de-

terminar que em qualquer equiĺıbrio desse jogo o eleitor escolhe o poĺıtico

desconhecido no peŕıodo inicial do modelo - uma ação à qual me refiro como

experimentação -, fornecendo assim uma racionalização para a não reeleição

de incumbentes longevos. Especificamente, eu mostro que a decisão do elei-

tor quanto a quem eleger no peŕıodo inicial se reduz à comparação entre

os benef́ıcios informacionais de escolher o poĺıtico desconhecido e as perdas

econômicas de fazê-lo. Os primeiros, que capturam as considerações rela-

cionadas à aquisição de informação, são mostrados serem sempre positivos,

ao passo que as últimas, que capturam o incentivo à boa performance, são

sempre não-negativas, implicando que é sempre ótimo para o eleitor escolher

o poĺıtico desconhecido no peŕıodo inicial.

Palavras-chave: Economia Poĺıtica, eleições, experimentação, aprendiza-

gem.



Abstract

In this paper, I develop and analyze a two-period model where two politi-

cians compete for the preference of a representative voter, who knows how

benevolent one of the politicians is but is imperfectly informed about the

benevolence of the second politician. The known politician is interpreted to

be a long time incumbent, whilst the unknown politician is taken to represent

a lesser known challenger. I show how the incentive provision mechanism

inherent in elections - which arises through the possibility of voting an in-

cumbent out of office - and information acquisition considerations by the

voter combine to determine that in any equilibrium of the game the voter

chooses the unknown politician in the initial period of the model - an action

referred to as experimentation -, thus providing a rationale for voting long

time incumbents out of office. Specifically, I show that the voter’s decision

over whom to elect in the initial period boils down to a comparison of the

informational benefits of choosing the unknown politician and the economic

losses of doing so. The former, which captures information acquisition con-

cerns, is shown to be positive, whereas the latter, which captures incentive

provision, is shown to be non-positive, implying that it is always optimal for

the voter to choose the unknown politician.

Keywords: Political Economy, elections, experimentation, learning.
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1 Introduction

The argument that politicians in office should be changed somewhat fre-

quently so as to generate incentives that induce them to work to the best of

their abilities is regularly put forth in informal discussions. In this paper, I

show how the incentive provision mechanism inherent in elections combines

with information acquisition considerations by the voters so as to provide

further rationalization for voting long-term incumbents out of office.

I develop and analyze a two-period model where two politicians compete

for the preference of a representative voter. The politicians differ in how

benevolent they are, and this difference is captured by a parameter - which

I refer to as their benevolence parameter - in their utility functions that

measures how much they care for the well-being of the public. One of the

politicians is known, in the sense that his benevolence parameter is known

by the voter, whereas the other may be more or less benevolent. The known

politician is interpreted to be a long time incumbent, whilst the unknown

politician is taken to represent a lesser known challenger. In this paper, I’m

concerned with the question of when is it optimal for the voter to experiment

- i.e., to vote for the unknown politician in the initial period of this game.

Studying the case where the unknown politician is believed by the voter to be

as benevolent as the known politician, the answer, presented in Proposition

3, is that, in any equilibrium of this game, the voter elects the unknown

politician in the initial period.

This result is a consequence of the dual role of elections: elections serve

as a means for incentive provision and for acquiring information on the un-

known politician. The unknown politician may, through the selection of

the production level to be implemented, influence his probability of reelec-

tion. These reelection concerns induce the unknown politician to implement

production levels in the initial period of the game which are, in expected

value, greater than the production level that would be implemented by the

known politician - this is part of the content of Proposition 1 and captures

the incentive provision facet of elections. However, voting for the unknown

politician provides the voter not only with actual production, but also with

valuable information concerning his benevolence level, which allows him to

make better selections in the future. It is shown that the voter’s decision

over whom to elect in the initial period boils down to a comparison between



the information benefit of choosing the unknown politician - thus making

the information acquisition considerations transparent - and the economic

losses of doing so. It is proved that voting for the unknown politician always

has positive informational benefit, whereas the economic losses associated

with this choice are non-positive (a consequence of Proposition 1). Thus, I

establish that, in any equilibrium of this game, the voter elects the unknown

politician in the initial period1 - this is the content of Proposition 3.

This research is related to papers that introduce learning in political

economy models, such as Piketty (1995) and Strulovici (2010). A major

difference between these papers and mine is that in these models learning

concerns an exogenous stochastic process, rather than types of players. A

recent and closely related paper is Stevenson (2014), who also studies a

model with a representative voter and two parties, but in his paper learning

is about an underlying payoff-relevant state. Meirowitz (2007), on the other

hand, focuses on a situation where uncertainty concerns the set of feasible

policies2.

In a model such as the one I’m studying, elections serve a dual purpose:

as a means for the voter to acquire information on the unknown politician

(allowing him to make better selections in the future) and also as a means

to providing incentives for the parties to perform well (through the possi-

bility of taking the incumbent out off office). This dual role of elections has

also been highlighted and studied by, among others, Banks and Sundaram

(1998) and Schwabe (2011). Besides the fact that these models have infinite

horizon3, the main distinction between them and the present project is that

1This result is connected with the bandit problems literature. See for instance, Berry
and Fristedt (1985). Understanding how far can this connection be taken, though, is a
subject for future research.

2A relevant technical difference is that all of these models are fully dynamic, in the sense
that the horizon is infinite, whereas I work with two periods. In these papers, however, the
relevant state variable is clear, and this is what makes their problems relatively tractable,
since they can then appeal to Markov Perfect Equilibria. On the other hand, in a fully
dynamic version of the present model it’s not even clear if there is a variable in a finite
dimensional space capable of encoding all payoff relevant information. This is because
in a model such as this one elections serve a dual role: they’re both a mechanism for
information acquisition and for incentive provision, and providing incentives with two
long-lived parties may require the voter to keep track of who held office in each past
period. In particular, beliefs - which is a natural state to consider, since we are interested
in learning and experimentation - do not suffice as a state variable, since a voting strategy
based on beliefs only would have no regard for incentive provision.

3As discussed in the previous footnote, this adds technical difficulties for which a
solution is not evident. Even introducing a continuum of potential politicians, which helps



they assume a continuum of potential politicians, whereas I work with two

politicians. Assuming a continuum of potential politicians implies that, once

voted out of office, the probability of reelection of a politician is zero. This

makes elections a much more stringent incentive provision device. In an

infinitely repeated version of the present model, however, once voted out of

office a politician must have a positive probability of reelection, for otherwise

the other politician would choose his preferred policy in every continuation

history, a strategy that can’t be part of an equilibrium.

The fact that voters should use elections to incentivize parties to choose

policies more closely aligned with their preferences also places this research

in the political agency literature, which dates back to Barro (1972) and Fer-

ejohn (1986) and of which some recent examples are Acemoglu et al (2008)

and Yared (2010). All of these papers, however, study settings that greatly

differ from mine in a variety of aspects. Acemoglu et al (2008) and Yared

(2010) basically introduce the delegation of the management of the economy

to a self-interested politician in canonical models of macroeconomics. Barro

(1972) studies electoral control in a perfect information model, whereas Fer-

ejohn (1986) studies a pure moral hazard problem.

The present paper is also closely related with work by Rogoff (1990),

Persson and Tabellini (1990) and Alesina, Londregan and Rosenthal (1993).

These papers attempt to explain the phenomenon of economic voting - the

fact that economic conditions affect the probability of reelection of the in-

cumbent - by studying models where observed economic outcomes serve as

signals about incumbent competence. The model presented here shares this

feature, in that, if the unknown politician holds office, high production sug-

gests that he is highly benevolent, whereas the opposite is suggested by low

levels of production. These papers, however, make assumptions that effec-

tively rule out information acquisition concerns, which are central in the

present study.

The paper proceeds as follows. Section 2 presents the model, which is

studied in section 3, where all the results are stated. Section 4 concludes.

Most of the proofs are left to an appendix.

with the incentive provision problem, the authors are not able to give full characterizations
of equilibria.



2 The Model

The model is populated by two politicians and a representative voter. All

of the agents’ preferences relate to the level of production observed in this

economy. The representative voter simply wants to consume as much as

possible. Production, however, is influenced by government policies, and the

implementation of policies that induce production is assumed to be costly

for the politicians.

There are two periods in the model, labeled t = 0, 1. In the beginning

of each period, the voter selects one of the politicians to hold office, aiming

at maximizing

E [ỹ0 + ỹ1]

where ỹt denotes the observed production in period t.

Politicians are labeled K, for known, and U , for unknown. Politician

i ∈ {U,K} has instantaneous utility

v(y; θi) = θiy −
1

2
y2 (1)

and selects levels of production y0(θi), y1(θi) so as to maximize

E [I0,iv(y0; θi) + I1,iv(y1; θi)]

where It,i takes the value 1 if politician i holds office in period t and zero

otherwise.

The voter knows θK but is imperfectly informed about θU . He knows,

however, that θU ∈ {θL, θH}, where 0 < θL < θK < θH , and holds a prior

that the unknown politician is of type θH with probability µ0 ∈ (0, 1). I as-

sume µ0 is such that the unknown politician is, in expected terms (according

to µ0), as benevolent as the known politician. That is, I assume that, given

0 < θL < θK < θH , µ0 ∈ (0, 1) is such that

θK = µ0θH + (1− µ0)θL

In the beginning of each period, the voter selects one of the politicians to

hold office. The selected politician then attempts to implement production

level yt(θi); a shock zt, which is assumed to follow some density φ occurs



and actual production

ỹt = Ityt(θU ) + (1− It)yt(θK) + zt

is realized, where It takes on the value 1 if politician U holds office in

period t and 0 otherwise. If politician U holds office in period t = 0, the

voter updates his beliefs about him according to Bayes’ rule, after observing

actual production:

µ1 =
µ0 φ (ỹ0 − y0 (θH))

µ0 φ (ỹ0 − y0 (θH)) + (1− µ0) φ (ỹ0 − y0 (θL))
(2)

If politician K holds office in period t = 0, then µ1 = µ0. I’ll assume

that tie-breakings favor the known politician.



3 Analysis

I start with the definition of a solution to this problem. For notational

simplicity, let me define ỹt(θi) := yt(θi) + zt. Then

Definition 1. A Pure Strategy Perfect Bayesian Equilibrium for the game

outlined above is a a collection of real numbers

{
µ0, σ0, {yt(θi)}i∈{L,K,H}

t∈{0,1}

}
and a pair of functions {σ1, µ1}, such that

(i) σ1 : R × {0, 1} → {0, 1} is such that σ1(ỹ, σ0) = 1 if and only if

politician U is elected in t=1. σ0 is defined analogously and {σt}1t=0 is

such that

{σt}t ∈ argmax
{σ̃t}t

E

[
1∑
t=0

(σtỹt(θU ) + (1− σt)ỹt(θK))

]

(ii) For every i ∈ {L,K,H}

{yt(θi)}t ∈ argmax
{yt}t

E

[
1∑
t=0

v(yt; θi)

]

(iii) µ1 is obtained through equation4 (2)

I proceed to characterize Pure Strategy Perfect Bayesian Equilibria of

the game outlined above by backward induction.

Period 1

Given that the game ends after period t = 1 and that

v(y; θ) = θy − 1

2
y2

politician i ∈ {L,K,H} must choose, in period t = 1

y1(θi) = θi

thus obtaining a payoff of 1
2θ

2
i . Therefore, in the beginning of period 1,

the voter chooses politician U if and only if

4I’ll explicitly introduce later the assumption that z has full support on R, which
ensures that µ1 is always well defined through equation 2.



µ1θH + (1− µ1)θL > θK ⇔ µ1 >
θK − θL
θH − θL

= µ0

where the last equality follows from the fact that θK = µ0θH+(1−µ0)θL.

The condition above says that politician U is elected in period t = 1 if and

only if some positive new information about him is obtained in t = 0, which

in turn requires that politician U holds office in t = 0.

Period 0

In what follows, I’ll denote optimal production levels chosen by politician i in

t = 0 by y0(θi) and the related choice variables in the relevant optimization

problems by y0,i. The optimal choice of the voter5 will be denoted by σ1(µ1)

in period t = 1 and simply by σ0 in t = 0. When politician U is elected,

σt takes on the value 1 - and their values are zero otherwise. Given the

considerations above, we therefore have that

σ1(µ1) =

1 if µ1 > µ0

0 if µ1 ≤ µ0

In period 0, politician K chooses production y0,K ∈ R so as to solve

max
y0,K∈R

θK y0,K −
1

2
y2

0,K +
1

2
θ2
K E [(1− σ1(µ1))]

However, if politician K holds office in period 0, µ1 = µ0, and therefore

σ1(µ1) = σ1(µ0) = 0. Politician K, therefore, chooses the production level

in period 0 so as to maximize his instantaneous utility, and therefore we

obtain

y0(θK) = θK

Let us now turn to politician U . Politician U , type i ∈ {H,L}, chooses

production in period t = 0, y0,i ∈ R, so as to solve

max
y0,i∈R

Vi(y0,i; y0(θ−i))

5In the definition of equilibria, I have σ1 to be a function of ỹ0 because that is what
the voter effectively observes. Nevertheless, I have just verified that all that matters for
his decision in the second period of the game is his belief about the unknown politician.
I therefore write, from now on, σ1 as a function of µ1 only.



where

Vi(y0,i; y0(θ−i)) = θi y0,i −
1

2
y2

0,i +
1

2
θ2
iE[σ1(µ1)]

= θi y0,i −
1

2
y2

0,i +
1

2
θ2
i P (µ1 > µ0|y0,i, y0(θ−i))

First, note that we can restrict this problem. A payoff of 1
2θ

2
i is always

attainable: it’s guaranteed by choosing y0,i = θi. Therefore, if some other

production level y0(θi) solves the problem above, it must be that the objec-

tive function, when evaluated at such a level of production, attains a value

at least as great as 1
2θ

2
i . We therefore have that, if y0(θi) solves the program

above, then

θi y0(θi)−
1

2
y0(θi)

2 +
1

2
θ2
i ≥ Vi(y0(θi); y0(θ−i)) ≥

1

2
θ2
i

which implies that y0(θi) ∈ [0, 2θi].

We therefore need to characterize the simultaneous solutions to the prob-

lems

max
y0,H∈[0,2θH ]

θH y0,H −
1

2
y2

0,H +
1

2
θ2
HP (µ1 > µ0|y0,H , y0(θL))

and

max
y0,L∈[0,2θL]

θL y0,L −
1

2
y2

0,L +
1

2
θ2
LP (µ1 > µ0|y0,L, y0(θH))

I refer to a pair (y0(θH), y0(θL)) that simultaneously solves the programs

above as an equilibrium policy for politician U in t = 0. In order to charac-

terize them, we must understand P (µ1 > µ0|y0,i, y0(θ−i)). When the chosen

levels of production are y0(θH) and y0(θL), the condition

µ1 =
µ0 φ (ỹ0 − y0 (θH))

µ0 φ (ỹ0 − y0 (θH)) + (1− µ0) φ (ỹ0 − y0 (θL))
> µ0

reduces to

φ (ỹ0 − y0(θH))

φ (ỹ0 − y0(θL))
> 1 (3)

To proceed, I introduce the following assumption on φ, which is discussed

after the statement of Proposition 1.



Assumption 1. The shock z is governed by the density φ : R→ R+, which

is assumed to be continuous, symmetric about 0 and to have full support on

R. Furthermore, 0 < z < z′ ⇒ φ(z) > φ(z′).

I can then establish the following result, which, besides being interesting

in its own right, is also instrumental in the subsequent analysis.

Proposition 1. Suppose Assumption 1 holds. Then any equilibrium policy

of politician U in t = 0 satisfies

θL ≤ y0(θL) ≤ θH ≤ y0(θH) ≤ 2θH and y0(θL) < y0(θH)

Proof. See appendix.

The fact that φ(z) decreases in the absolute value of z allows us to

characterize the probabilities in the programs above (this is Lemma 1 in the

appendix), whereas the assumption that φ is symmetric about zero is used

in the verification that the expected continuation utilities depend only on

the magnitude of the gap (this is Lemma 2 in the appendix), but not on its

sign. Both of these observations are applied in the proof of Proposition 1.

It seems quite difficult to make any progress in the analysis of this prob-

lem without imposing some structure on φ, because understanding the prob-

abilities determined by Equation 3 coincides with understanding the set of

shocks that satisfy it. The assumption that φ decreases in the absolute value

of z implies that the set of such z’s is an interval. About the symmetry as-

sumption, it should be noted that it is sufficient for the argument in the

proof of Proposition 1, but it may be possible to relax it.

Proposition 1 shows that, under Assumption 1, the production level im-

plemented by the unknown politician is monotonic in his type and also that

both types implement production levels which are at least as great as their

types (which are the levels of production that maximize their instantaneous

utility). The intuition is the following. On the one hand, it is in the best

interest of type H to have a big production gap relative to type L, since

this makes it more likely for a type H politician to be reelected. On the

other hand, a politician of type L would like to close the gap, in order to

make it more difficult for the voter to identify him as a politician with a

low benevolence parameter. Since, θL < θH , however, it is more costly to

the low type to implement high levels of production, in terms of period 0



utility, and thus we end up with a positive production gap. Proposition 1

captures the incentive provision facet of elections: the desire of the unknown

politician to augment his probability of reelection makes it desirable for him

to signal high benevolence through high levels of production, thus inducing

him to implement production levels greater than his bliss point.

Proposition 1 also has technical implications. It implies that, in the

search for a joint solution to the programs of the unknown politician, we

can restrict attention to yet more specialized and structured optimization

problems. More specialized because the result allows us to further restrict

the relevant domains. More structured because it makes the probability

terms in the objective functions tractable. Specifically, letting Φ denote de

cumulative distribution function associated with φ, Proposition 1 implies

the following result.

Corollary 1. Under Assumption 1, the pair (y0(θH), y0(θL)) is an equilib-

rium strategy in t = 0 for the unknown politician if and only if it simulta-

neously solves the following programs

max
y0,H∈

[
θH ,2θH

] θH y0,H −
1

2
y2

0,H +
1

2
θ2
H

[
1− Φ

(
−1

2
(y0,H − y0(θL))

)]

and

max
y0,L∈

[
θL,min{2θL,θH}

] θL y0,L −
1

2
y2

0,L +
1

2
θ2
L

[
1− Φ

(
1

2
(y0(θH)− y0,L)

)]

Proof. This is an immediate consequence of Proposition 1 and Lemma 1

stated and proved in the appendix.

Remark 1. Note that, as must be the case, Corollary 1 is consistent with

the conclusion in Proposition 1 that y0(θL) < y0(θH). For arbitrary y0(θL),

defining ∆(y0,H) := y0,H − y0(θL), differentiating VH(y0,H ; y0(θL)) and eval-

uating at θH gives



V ′H(y0,H ; y0(θL))
∣∣∣
y0,H=θH

= θH − y0,H +
1

4
θ2
Hφ

(
−1

2
∆(y0,H)

) ∣∣∣
y0,H=θH

=
1

4
θ2
Hφ

(
−1

2
(θH − y0(θL))

)
> 0

which implies that θH is never a solution to politician H’s problem.

Note that an analogous observation is valid for type L, i.e., θL is never

a solution to type L’s program. The intuition is that, although θi is the

best production choice for politician i in terms of his instantaneous utility,

and thus increasing the production level has no first order effect in terms of

instantaneous utility, increasing production does have a first order effect in

terms of increasing the probability of reelection for both types.

The restriction of the original problems to those in Corollary 1 has one

very important technical consequence. Assuming that φ is differentiable and

twice differentiating type H’s objective function one can verify that

V ′′H(yH ; y0(θL)) = −1− 1

8
θ2
Hφ
′
(
−1

2
∆(yH)

)
< 0

where the last inequality follows from Assumption 1, using the fact that,

restricting ourselves to the domains in Corollary 1, ∆(yH) ≥ 0. This means

that, when considering the restricted programs in Corollary 1, H’s problem

is globally strictly concave, irrespective of y0(θL), and thus that, for any

y0(θL), the solution to H’s problem is unique.

Studying the pair of programs put forth in Corollary 1 allows us to,

under some additional conditions, summarized in Assumption 2 below, es-

tablish existence6 and uniqueness of an equilibrium strategy for the unknown

politician in t = 0.

Assumption 2. The density φ satisfies, in addition to the conditions in

Assumption 1, the requirements that it be differentiable everywhere and its

6Alternative tools used to establish existence of equilibria, such as monotonicity con-
siderations, do not work in the present setting. In particular, it is possible to show that
type L’s objective function does not satisfy the single crossing property, and thus existence
theorems based on monotonicity, such as Milgrom and Shannon(1994), are not applica-
ble. The existence result by Amir and de Castro (2013) also does not apply. All that
is possible to prove in the general case is that type L’s argmax correspondence admits a
quasi-decreasing selection, whereas we would need a quasi-increasing selection to obtain
existence. See their paper for definitions of quasi-monotone functions and the application
of this concept to existence problems.



derivative satisfies

inf
z∈R

φ′(z) > − 8

θ2
L

Assumption 2 ensures global concavity of VL, which does not hold in

general. In the case of a normal distribution, this assumption has a clear

interpretation. If z ∼ N(0, ξ2), it is straightforward to check that

inf φ′(z) = − 1

ξ2
√

2π
exp

(
−1

2

)
and therefore, the condition in Assumption 2 boils to

ξ2 > τ(θL) :=
θ2
L

8
√

2π
exp

(
−1

2

)
That is, if z follows a normal distribution, we can establish existence

of an equilibrium policy for the unknown politician in t = 0 provided the

variance of the shock is big enough, or, in other words, provided that realized

production is a noisy enough signal for which type of the unknown politician

is actually in office. From a strategic perspective, what this assumption

ensures is that closing the production gap has a high enough reward for

politician L.

Proposition 2. If Assumption 2 is valid, then there exists an equilibrium

policy for the unknown politician in t = 0. Furthermore, if 2θL ≤ θH , there

exists only one such policy.

In the appendix I provide an argument that proves existence and unique-

ness at once, under the assumption that 2θL ≤ θH . Under Assumption 2,

however, existence follows from well known results, and therefore I provide

this proof here.

Proof. It was remarked above that VH(·; y0(θL)) is strictly concave, irrespec-

tive of y0(θL). Under Assumption 2, the same is true for VL(·; y0(θH)). Thus,

since we are maximizing over domains that are independent of the strate-

gies, it follows from Berge’s Maximum Theorem and strict concavity that

both politicians’ argmax correspondences are actually continuous functions,

which I denote by h : [θL,min{2θL, θH}] → [θH , 2θH ] and l : [θH , 2θH ] →
[θL,min{2θL, θH}].



Then the function

g : [θH , 2θH ]× [θL,min{2θL, θH}]→ [θH , 2θH ]× [θL,min{2θL, θH}]

defined by g(yH , yL) = (h(yL), l(yH)) is a continuous function from a com-

pact convex subset of R2 into itself. Therefore, it follows from Brouwer’s

Fixed Point Theorem that there exists a pair (y0(θH), y0(θL)) such that

g ((y0(θH), y0(θL))) = (y0(θH), y0(θL)). That is, there exists an equilibrium

policy for the unknown politician in t = 0.

Voter

The voter selects politicians to hold office in each period so as to maximize

E [ỹ0 + ỹ1]

His behavior in period 1 has already been characterized. Now denote by

V (K) the expected utility of choosing politician K in period 0 and define

V (U) analogously. From the analysis above, it follows that

V (K) = 2θK

and

V (U) = Eµ0 [y0(θU )] + Eµ0 [σ(µ1)θU + (1− σ(µ1))θK)]

V (K) is a very simple object. V (U), on the other hand, involves the (en-

dogenous) policy of the unknown politician in t = 0, both through instanta-

neous payoff and through its effect on posterior beliefs. Posterior beliefs, on

the other hand, have two sources of stochasticity: the shock, z, and the un-

certainty about the unknown politician’s type. We may, however, simplify

V (U) further7. Application of the Law of Iterated Expectations provides

Eµ0 [σ(µ1)θU ] = E {E [σ(µ1)θU |θU ]}

= µ0P(µ1 > µ0|θH)θH + (1− µ0)P(µ1 > µ0|θL)θL

Analogously,

7In what follows, I denote P(µ1 > µ0|θU = θi) by P(µ1 > µ0|θi)



Eµ0 [σ(µ1)] = µ0P(µ1 > µ0|θH) + (1− µ0)P(µ1 > µ0|θL)

Combining these expressions, we therefore have that

V (U) = Eµ0 [y0(θU )]

+µ0P(µ1 > µ0|θH)θH + (1− µ0)P(µ1 > µ0|θL)θL

+θK [1− (µ0P(µ1 > µ0|θH) + (1− µ0)P(µ1 > µ0|θL))]

For easiness of exposition, define the function

I : [θH , 2θH ]× [θL,min{θH , 2θL}]→ R

by

I(y0,H , y0,L) = µ0P(µ1 > µ0|θH)(θH − θK) + (1−µ0)P(µ1 > µ0|θL)(θL− θK)

so that V (U) becomes

V (U) = Eµ0 [y0(θU )] + θK + I (y0(θH), y0(θL)))

The function I can be interpreted as the expected informational benefit

of choosing politician U in t = 0, given y0(θH) and y0(θL). To grasp this

interpretation, observe that (θH − θK) is the benefit of reelecting the un-

known politician when he is of type H. Conditional on him being of type

H, which, according to the voter’s prior, has probability µ0, the voter de-

rives this benefit with probability P(µ1 > µ0|θH). The second term in I has

a similar interpretation, but it involves the cost of being wrong about the

unknown politician.

We can then prove the result below.

Proposition 3. Suppose Assumption 1 holds. Then, for any equilibrium

policy of the unknown politician in t = 0, it is optimal for the voter to elect

him in the initial period.

Proof. See appendix.

The proof of Proposition 3 consists of comparing V (U) and V (K), using

some of the results established before. The first step is to observe that, from



the discussion above, given (y0(θH), y0(θL)), the voter elects politician U if

and only if

I(y0(θH), y0(θL)) > {θK − Eµ0 [y0(θU )]} (4)

that is, if and only if the informational benefit of doing so exceeds the

immediate economic loss. This reproduces the intuition from the bandit

problems literature. A bandit problem is the problem of making optimal se-

quential selections between an option that gives a certain constant payoff λ

and another option whose payoff, denoted X, follows some unknown distri-

bution F . It is often true in such problems that, even for choices of F and λ

such that EF [X] < λ, it is optimal to choose the unknown arm. Intuitively,

this is true because the unknown arm provides the problem solver with valu-

able information, on top of the actual payoff. It is therefore optimal to forfeit

some (expected) payoff to obtain information that allows better selections

in the future. This is exactly what happens in our setting. The voter, when

deciding whom to elect in the initial period of the model, is considering two

paths toward the maximization of his intertemporal utility: instantaneous

payoff and information acquisition. He then elects the unknown politician if

the informational benefit of doing so, as captured by the function I, exceeds

the expected immediate economic loss. But then, the strategic structure of

the problem induces both types of the unknown politician to play produc-

tion levels greater than their bliss points (Proposition 1), and this implies

that the right hand side of Equation 4 is negative, whereas its left hand side

is positive, intuitively because the choice of politician U necessarily reveals

some information.



4 Conclusion

In this paper, I provide a rationale for voting a long-time incumbent out

of office based on the combination of the incentive provision mechanism

inherent in elections and information acquisition concerns by the voters. I

develop and study a two period model of electoral competition between two

candidates, one known and one unknown. A representative voter knows how

benevolent the known politician is, but is imperfectly informed about the

benevolence level of the challenger. He believes, however, that the challenger

is, in expected terms, as benevolent as the incumbent.

I prove that, in equilibrium, the unknown politician chooses a produc-

tion level greater than the level that maximizes his instantaneous utility,

irrespective of his type. This is a consequence of his desire to influence his

probability of reelection, thus highlighting the incentive provision character-

istics of elections.

It is shown that the voter’s decision over whom to elect in the initial pe-

riod is determined by the comparison of the informational benefit of voting

for the unknown politician and the immediate economic losses of doing so.

The result mentioned in the previous paragraph, however, implies that the

economic loss is non-positive, whereas the informational benefit is shown to

be positive, thus establishing the main result of this paper: in any equilib-

rium of this game - which is shown to exist under some conditions - the

voter elects the unknown politician in the initial period. The normative

content of this paper is, therefore, that if we, the electorate, believe that

the challenger and the incumbent are equally capable, then we should vote

for the challenger: doing so will allow us to make better selections in the

future and the strategic structure of the problem will induce the challenger

to implement policies which are, on average, better than those implemented

by the incumbent.



A Appendix - Proofs

In order to prove Proposition 1, I first establish the following Lemma, which

is a consequence of the facat that θK = µ0θH +(1−µ0)θL and of assumption

1. In the statement of the Lemma, for notational simplicity the dependence

of the probabilities on the unknown politician’s policy is suppressed.

Lemma 1. Define R(θi, y0,i, y0(θ−i)) := P (µ1 > µ0|θU = θi, y0, i, y0(θ−i))

and ∆(yH , yL) := yH − yL. Then8

R(θH , y0,H , y0(θL)) =


1− Φ

(
−1

2∆
)

if ∆ > 0

0 if ∆ = 0

Φ
(
−1

2∆
)

if ∆ < 0

R(θL, y0,L, y0(θH)) =


1− Φ

(
1
2∆
)

if ∆ > 0

0 if ∆ = 0

Φ
(

1
2∆
)

if ∆ < 0

Proof. With ∆ defined as in the statement of the lemma, consider the con-

dition for reelection of politician U , equation (3). From the perspective of

politician H, it becomes

φ(z) > φ(z + ∆)

which, under assumption (1), holds if and only if |z| < |z+∆|. If ∆ > 0,

than this last condition is equivalent to z > −1
2∆, whereas if ∆ < 0, this

condition holds if and only if z < −1
2∆. Therefore, if ∆ > 0

R(θH , y0,H , y0(θL)) = P
(
z > −1

2
∆

)
= 1− Φ

(
−1

2
∆

)
Analogously, if ∆ < 0

R(θH , y0,H , y0(θL)) = P
(
z < −1

2
∆

)
= Φ

(
−1

2
∆

)
Now consider condition (3) from the perspective of type L. It then

becomes

8In the statement, for simplicity I suppress the dependence of ∆ on yH , yL.



φ(z −∆) > φ(z)

which, again because of assumption (1), is equivalent to |z−∆| < |z|. If

∆ > 0, this is equivalent to z > 1
2∆, whereas if ∆ < 0 it holds if and only if

z < 1
2∆. These considerations give R(θL, ·, ·) as in the statement.

Finnally, if ∆ = 0, that is, y0(θH) = y0(θL), then φ(ỹ0 − y0(θH)) =

φ(ỹ0 − y0(θL)), which implies that µ1 = µ0 and hence that the probabilities

under study are both equal to 0.

By the result just proved, we may consider the probabilities of reelection

as functions of the gap only, instead of considering them to be functions of

both yH and yL. Thus, instead of writing R(θi, y0,i, y0(θ−i)) I write, from

now on, R(θI ,∆). We then have the following

Lemma 2. The functions R(θi, ·) : R → [0, 1], i = H,L, are even, that is

R(θi,∆) = R(θi,−∆), for every ∆ ∈ R and i ∈ {H,L}.

Proof. Let ∆ > 0. Then, by Lemma 1

R(θH ,∆) = 1− Φ

(
−1

2
∆

)
=

∫ ∞
− 1

2
∆
φ(z)dz =

∫ 0

− 1
2

∆
φ(z)dz +

1

2

where the last equality follows from the symmetry of φ about 0. However,

∫ 1
2

∆

0
φ(t)dt =

∫ 1
2

∆

0
φ(−t)dt = −

∫ − 1
2

∆

0
φ(z)dz =

∫ 0

− 1
2

∆
φ(z)dz

where the first equality follows from symmetry and the second one from a

change of variables. We thus have that

R(θH ,∆) =
1

2
+

∫ 1
2

∆

0
φ(z)dz = R(θH ,−∆)

as desired. An analogous reasoning works for R(θL, ·).

For the sake of clarity of the argument that follows, let me write

Vi(y0,i; y0(θ−i)) = θi y0,i −
1

2
y2

0,i +
1

2
θ2
iR(θI ,∆)

as



Vi(y0,i; y0(θ−i)) = vi(y0,i) + fi(y0,i; y0(θ−i), θi)

where

vi(y0,i) = θi y0,i −
1

2
y2

0,i and fi(y0,i; y0(θ−i), θi) =
1

2
θ2
iR(θi,∆)

i.e., v(·) is the instantaneous utility derived from a production choice in

t = 0 and f(·; ·) is the expected continuation utility.

With the lemmas established above and the notation just introduced, I’m

ready to establish Proposition 1. The proof consists of ruling out cases that

disagree with its statement . In the proof, I repeatedly apply the facts that

i) by Lemma 1, politician H desires to increase the gap between production

levels, whereas politician L wishes the opposite and, ii) they will pursue

these objectives in the way that best agrees with maximization of their

instantaneous utility and iii) by Lemma 2 their future payoff is independent

of the sign of the production gap.

Proof of Proposition 1

Proof. I now proceed to show that there cannot be an equilibrium policy

of the unknown politician with y0(θH) ≤ y0(θL). The case where equality

holds is impossible because it implies that P (µ1 > µ0|θU = θi) = 0, for every

i ∈ {H,L}, and thus both types would like to alter their production levels,

given that vi is continuous.

I divide the subsequent analysis in cases.

Case 1: y0(θL) < θH . Fix y ∈ [0, y0(θL)) and let y′ ∈ (y0(θL), 2y0(θL)]

be such that y0(θL) − y = y′ − y0(θL). By Lemma 2, fH(y; y0(θL)) =

fH(y′; y0(θL)). Since y0(θL) < θH , |y′ − θH | < |y − θH |, which implies

that vH(y′) > vH(y). Thus for every y ∈ [0, y0(θL)) there exists a y′ >

y0(θL) such that VH(y′; y0(θL)) > VH(y; y0(θL)). I conclude that y0(θH) >

y0(θL). Furthermore, since vH is increasing in the interval [y0(θL), θH ] and,

by Lemma 1, fH is strictly increasing in |∆|, it must be that y0(θH) ≥ θH .

Thus, if y0(θL) < θH , the configuration in the statement of the proposition

holds.



Case 2: y0(θL) > θH . Applying an argument entirely analogous to the

one just described, it must be the case that y0(θH) ≤ θH < y0(θL). I show

that there cannot exist an equilibrium with such configuration. I divide the

analysis in subcases. However, note first that, because of Lemma 1 and the

fact that the problems were restricted to [0, 2θL] and [0, 2θH ],

P (µ1 > µ0|θU = θL) ≥ κ := min {1− Φ(θH),Φ(−θL)} > 0

Case 2.1: y0(θH) < θL < θH . In this case, v′L(y0(θH)) > 0. Because

of this, the continuity of v and the fact that fL(y0,L; y0(θH)) ≥ κ > 0 =

f(y0(θH); y0(θH)) for every y0,L 6= y0(θH), it must be that, if (y0(θH), y0(θL))

constitutes an equilibrium policy of politician U , then y0(θH) < y0(θL) ≤
θL < θH . But we already known that y0(θL) < θH ⇒ y0(θH) ≥ θH . We have

thus reached a contradiction, and therefore there cannot be an equilibrium

where y0(θH) < θL.

Case 2.2: y0(θH) = θL. In this case there is no solution to type L’s

program, because in this case both vL and fL are strictly increasing in |∆|,
but f(θL, θL) = 0.

Case 2.3: θL < y0(θH) < θH . If this is the case, because v′L(y0(θH)) < 0

and the fact that, f(y0,L; y0(θH)) ≥ κ > 0 = f(y0(θH); y0(θH)) holds for

every y0,L 6= y0(θH), it must be that θL ≤ y0(θL) < y0(θH) < θH . This, in

turn, as we already know, implies that y0(θH) ≥ θH . We have again reached

a contradiction, thus ruling this case out.

Case 2.4: y0(θH) = θH . Finally, note that if y0(θH) = θH , then again

exploiting the facts that v′L(y0(θH)) < 0 and f(y0,L; y0(θH)) ≥ κ > 0 =

f(y0(θH); y0(θH)) ∀ y0,L 6= y0(θH), we know that if y0(θL) solves L’s pro-

gram, it must satisfy θL ≤ y0(θL) < y0(θH) = θH .

Case 3: y0(θL) = θH , for every y ∈ (θH , 2θH ] there exists y′ ∈ [0, θH) such

that VH(y′; θH) = VH(y; θH). However, y′ < θH leads us back to one of the

cases treated above, and thus, if (y0(θH), y0(θL)) is an equilibrium policy

with y0(θL) = θH , it must be that y0(θH) > θH .

Taking stock of the proof just developed, note we have showed that

y0(θL) > θH is an impossibility and, in doing so, established that y0(θH) <



θH is also impossible. It remais to verify that θL ≤ y0(θL). But this follows

from the fact that θH ≤ y0(θH), using an argument entirely analogous to

the ones applied above. This completes the proof.

Proof of Proposition 2

Proof. Denote by PH and PL the problem of politician H and politician L,

respectively, as written in Corollary 1. First, notice that θH /∈ argmaxy0,H
PH .

This is established by the fact that, through straightforward computation,

V ′H(θH ; y0(θH)) =
1

4
θ2
Hφ

(
−1

2
(θH − y0(θL))

)
> 0

We also have that 2θH cannot be a solution to PH This is because

VH(2θH ; y0(θL)) =
1

2
θ2
H

[
1− Φ

(
−1

2
(2θH − y0(θL))

)]
<

1

2
θ2
H ≤ VH(θH ; y0(θL))

but we know that θH is also suboptimal. In short, there’s no need to worry

about corner solutions when analyzing type H’s problem. The assumption

that 2θL ≤ θH implies that politician L’s problem is to maximize VL over

[θL, 2θL]. Then, an argument entirely analogous to the one just developed

shows that 0, 2θL /∈ argmaxy0,L
VL.

We thus have that, if (y0(θH), y0(θL)) is an equilibrium policy of the

unknown politician in t = 0, then the corresponding first order conditions

must be satisfied, i.e.

θH +
1

4
θ2
H φ

(
−1

2
∆

)
= y0(θH)

and

θL +
1

4
θ2
L φ

(
1

2
∆

)
= y0(θL)

where, as before, ∆ = y0(θH) − y0(θL). Subtracting the second equation

from the first suggests studying the mapping E : R+ → R+ defined by

E(∆) = (θH − θL) +
1

4

[
θ2
H φ

(
−1

2
∆

)
− θ2

L φ

(
1

2
∆

)]
= (θH − θL)

[
1 +

φ(∆/2)

4
(θH + θL)

]



where the last equality follows from the symmetry of φ. We have

E(0) = (θH − θL)

[
1 +

φ(0)

4
(θH + θL)

]
> 0

Moreover, it follows from Assumption 1 that E ′(∆) < 0 ∀ ∆ > 0. There-

fore, there exists one, and only one, ∆̄ > 0 such that E(∆̄) = ∆̄. Now,

if (y0(θH), y0(θL)) is an equilibrium strategy for politician U and ∆ is the

implied production gap, then the FOCs (which are necessary conditions)

imply that ∆ = E(∆). Thus, if (y0(θH), y0(θL)) is an equilibrium strategy

for politician U in t = 0, it must be the case that y0(θH)− y0(θL) = ∆̄.

Plugging ∆̄ in the FOCs above provides us with a pair (y0(θH), y0(θL))

which is the unique simultaneous solution to both equations. Furthermore,

we have remarked in the text that politician H’s program is globally concave.

Under Assumption 2, the same is true for L’s program. Thus, y0(θH) and

y0(θL) are global optima, given the production level chosen by the other

type. Therefore, the pair (y0(θH), y0(θL)) is the unique equilibrium policy

of politician U .

Proof of Proposition 3

Proof. Comparison of V (K) and V (U) implies that the voter elects politician

U in t = 0 if and only if

I(y0(θH), y0(θL)) > {θK − Eµ0 [y0(θU )]}

Besides, since θK = µ0θH+(1−µ0)θL, we have θH−θK = (1−µ0)(θH−θL)

and θL − θK = −µ0(θH − θL). Using this in the definition of I(·, ·) and

applying Proposition 1 and Lemma 1 to substitute for the probabilities in

I(·, ·) we obtain

I(y0(θH), y0(θL)) = µ0(1− µ0)(θH − θL)

[
Φ

(
1

2
∆

)
− Φ

(
−1

2
∆

)]
= 2µ0(1− µ0)(θH − θL)

∫ ∆
2

0
φ(z)dz

where the last equality follows from the symmetry of φ. This expression

is strictly positive. On the other hand, for any equilibrium policy of the



unknown politician, E [θK − y0(θU )] ≤ 0, because of Proposition 1. Thus,

the voter always elects politician U in t = 0.
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