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Abstract

The literature on political cycles argues that the proximity of elections affects policy choices. This
literature considers that opportunistic policymakers manipulate policy to increase their reelection prob-
ability. Previous theoretical studies assume that the policymaker can affect his reelection probability
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tion most likely changes over time, in general, one cannot conclude from observing the same behavior
throughout the policymaker’s term that the proximity of elections does not affect policy choices. Con-
sequently, our findings suggest reinterpreting previous empirical results and controlling for changes in
reputation in future empirical studies. More generally, our results deepen the understanding of agency
relationships in which the agent’s compensation is decided infrequently.

JEL numbers: C73, D72, D78, D82, D83.

Keywords: political cycles, career concerns, reputation, agency, dynamic games, elections.

*This paper presents results from my dissertation at the University of Rochester. I thank Per Krusell for encouragement
and advice. For helpful comments and suggestions I thank John Duggan, Huberto Ennis, Mark Fey, Hugo Hopenhayn, Roger
Lagunoff, Uta Schoenberg, Francesco Squintani, Alex Wolman, and seminar participants at the University of Rochester, the
W. Allen Wallis Institute of Political Economy 10th Annual Conference, the I.I.LE.S. Stockholm University, the Universidad
Nacional de Tucumén, the Federal Reserve Bank of Richmond, the University of Illinois at Urbana Champaign, Arizona
State University, ITAM, Colegio de Mexico, Universidad de Guanajuato, Universidad Autonoma de Barcelona, Universidad
de Alicante, Carlos ITI, UQAM, the University of Montreal, the 2005 Midwest Macroeconomics Meetings, and the 2005 Public
Economic Theory Conference. Some of the research for this paper was conducted during a visit to the I.I.LE.S. Stockholm
University, which I thank for its hospitality. Remaining mistakes are mine. Any opinions expressed in this paper are those

of the author and do not necessarily reflect those of the Federal Reserve Bank of Richmond or the Federal Reserve System.

tResearch Department. Federal Reserve Bank of Richmond. E-mail: leonardo.martinez@rich.frb.org.



1 Introduction

The literature on political cycles argues that the proximity of elections affects policy choices.! This litera-
ture considers that opportunistic policymakers manipulate policy to increase their reelection probability.?
Previous studies assume that the policymaker can affect his reelection probability only with his last deci-
sion before the election. This assumption seems extreme, and directly produces a cycle without presenting
a theory of why a policymaker’s behavior is different closer to the election. This paper explains how,
without this assumption, existing political-agency models can still produce cycles.

A political-agency model of career concerns is presented. Voters reelect the incumbent policymaker
if and only if they expect the incumbent’s future performance to be better than the challenger’s future
performance. Voters’ beliefs about the incumbent’s future performance (the incumbent’s reputation) are
influenced by the incumbent’s past performance. The incumbent wants to be reelected, and, therefore, he
considers how his decisions affect his performance (and thus the reelection probability).

If the policymaker’s decisions are influenced by his aspiration of affecting his future reputation (and
thus the result of the election), it seems natural to expect that his decisions would depend on his current
reputation. We shall show that this is indeed the case. Moreover, we shall show that for understanding
why there are political cycles, it is crucial to consider the relationship between the policymaker’s reputation
and his decisions. Given that the policymaker’s decisions depend on his reputation, one has to precisely
define a political cycle. Because we want to focus on differences in the policymaker’s behavior due to
the proximity of the next election, we refer to differences in behavior across the policymaker’s term for a
given reputation level as political cycles. Of course, these political cycles may also generate cycles in the

policymaker’s average decisions.

'For a review of this literature, see Alesina, Roubini, and Cohen [1997], Drazen [2000], and Shi and Svensson [2003]. A
related literature studies how the alternation in power of different political parties causes movements in the real economy.
Partisan cycles are studied by, for example, Alesina [1987], Azzimonti Renzo [2005], and Cuadra and Sapriza [2005]. Besley
and Case [1995] and Hess and Orphanides [1995, 2001] study how the presence of term limits introduces electoral cycles

between terms (while this paper focuses on cycles within terms).

2This does not mean that the policymaker is able to fine-tune the aggregate economic effects of economic policy. One may
think that the policymaker is evaluated on the quality of services he provides. For example, Brender [2003] finds that “the
incremental student success rate during the mayor’s term had a significant positive effect on his reelection chances.” The
quality of education depends on economic policy (for example, it depends on the resources the policymaker makes available
for education). Thus, the policymaker may decide to make more resources available for education in order to increase his

reelection probability (instead of keeping resources for his favorite interest group or himself).



The findings in this paper suggest reinterpreting previous empirical results and controlling for changes
in reputation in future empirical studies. Because of carefully chosen assumptions, previous theoretical
studies have sidestepped the relationship between the policymaker’s reputation and his optimal decisions.
Empirical studies have followed the theoretical literature and have ignored that the policymaker’s decisions
depend on his reputation (for empirical analysis, past performance, the number of terms in office, the
percentage of votes obtained in the previous election, or approval ratings could be used as an indication

3 Since the policymaker’s reputation most likely changes over time, in

of the policymaker’s reputation).
general, one cannot conclude from observing the same behavior across the term that the proximity of
elections does not affect policy choices (and there is no political cycle). The proximity of elections may
indeed influence policy choices; however the policymaker’s reputation may have changed in such a way
that he ended up making the same decisions throughout the term. Similarly, one cannot conclude from
observing differences in behavior throughout the term that there is a political cycle. The proximity of
elections may not influence the policy decisions but the policymaker’s reputation may have changed in
such a way that he ended up taking different actions throughout the term.

Results from comparative-statics exercises (which represent comparisons across different economic
and/or institutional environments) are also different if the policymaker can influence the reelection proba-
bility with his decisions in every period. For example, in contrast to the result by Shi and Svensson [2002],
a change in the per-period value a policymaker assigns to being in office has no effect on the importance
of the cycles.

More generally, our findings deepen the understanding of agency relationships in which the agent’s
compensation is decided infrequently.* Let us consider, for example, the end of a contract that commits the
principal to work with a certain agent. If the contract ends, the principal can choose to replace this agent
with a new one. Stiroh [2003] and Wilczynski [2004] present empirical evidence of a renegotiation cycle:

performance improves in the year before signing a multi-year contract, but declines after the contract is

*Empirical studies include, for example, Akhmedov and Zhuravskaya [2004], Alesina and Roubini [1992], Block [2002a,
2002b], Block, Ferreeb, and Singhc [2003], Brender and Drazen [2004], Drazen [2000], Gonzalez [2002], Kraemer [1997], Kuzu
[2001], Padovano and Lagona [2002a, 2002b], Persson [2002], Persson and Tabellini [2002, 2003], Pettersson-Lidbom [2002],
Reid [1998], Schuknecht [1996, 1999, 2000], and Shi and Svensson [2002].

* As discussed by Martinez [2005], the incentives generated by elections (or firing) are similar to the ones generated by other
compensation schemes that imply a discontinuous increase in the compensation when the agent’s reputation is good enough

(and these compensation schemes are widely used).



signed. Even though the analysis in this paper applies to other employment relationships, for concreteness,
the rest of the paper refers to voters and policymakers.
The rest of the paper is structured as follows. Section 2 describes the model. Section 3 presents the

results. Section 4 concludes and suggests possible extensions.

2 The model

Following the current consensus in the literature (see Brender and Drazen [2004] and Shi and Svensson
[2003)), a political-agency model of career concerns is presented.” Voters reelect the incumbent policymaker
if and only if they expect the incumbent’s future performance to be better than the challenger’s future
performance. The incumbent’s good performance helps him to get reelected. It indicates to the voters
that the incumbent has the ability necessary to deal with the challenges he is facing (voters are learning
the incumbent’s ability, and this explains why the support for the incumbent changes over time).5 The
incumbent wants to be reelected, and, therefore, he may manipulate policy to increase his reelection
probability. As explained by Brender and Drazen [2004], “an incumbent might be rewarded at the polls

” Thus, the incumbent’s action can be unobservable or it can be

only if he can hide the manipulation....
observable in a model with uninformed voters. For example, in Besley and Case [1995] the incumbent’s
action is unobservable effort (as in most agency models); in Persson and Tabellini [2000] the incumbent’s
unobservable action is to allocate resources to less socially beneficial uses; and in Shi and Svensson [2002]
the incumbent manipulates fiscal policy producing political budget cycles (with uninformed voters). In

this paper, we shall refer to unobservable effort.”

We shall present a standard model but we shall not assume that the information structure is such that

Barro [1973] started the large literature on political agency discussed in detail by Besley [2005]. Besley and Case [1995]
and Hess and Orphanides [1995, 2001] present empirical evidence supporting this theory.

SEmpirical studies on economic voting show that voting depends on economic performance (for a review, see Lewis-Beck

and Stegmaier [2000]).

" Alternatively, suppose that the incumbent decides the resources he makes available for providing a public service appreci-
ated by the voters (for example, education). Let 7—r denote these resources where 7 denotes the total available resources and
r denotes the resources the incumbent reserves for his favorite interest group (or himself). Let w (r) denote the incumbent’s
utility. We can define a = 7 — r as the effort the incumbent exerts in the public service (not every voter is aware of the
budget details) and c(a) = —u (7 — a) as the cost of exerting effort (for a discussion of models of rent seeking see, for example,

Persson and Tabellini [2000]).



the incumbent can influence the reelection probability only with his last action before the election. In
particular, we shall study a political-agency version of the model in Holmstrom’s [1999] seminal paper on
career concerns, and we shall focus on the stationary case. The principal’s (voters’) decision is whether
to replace the incumbent, and he makes this decision every two periods. The rest of the assumptions
described below are exactly as in Holmstrom [1999].

Thus, a dynamic game played by the voters and the incumbents is presented. The existence of conflicts

among voters is not considered.®

2.1 The environment

Time is discrete and indexed by ¢t. Elections occur every two periods. At the beginning of an election
period, voters reelect the incumbent if and only if their expected utility is higher with the incumbent than
with a challenger. After an election, or at the beginning of a period without election, the incumbent
decides on his effort, a; > 0. At period ¢, the amount of public good available, ¥, is a stochastic function

of the incumbent’s ability, 7,, and his effort. In particular,
Yt = ag + Ny + €,

where &; is a normally distributed random variable with expected value 0 and precision h. (the variance is
h_lg) After the incumbent chooses his effort, the noise in the production process, €, is realized.

The incumbent’s ability evolves as a random walk. In particular, 7,,, = 7, + 8; where (3, is assumed
to be normally distributed with mean 0 and precision hﬁ.g

The players (the voters and the incumbent) are ignorant of the incumbent’s ability.!’ They have the

same belief about the ability of a new incumbent. This belief is normally distributed with mean by and

8This paper may be interpreted as considering situations where the decisive voter cares about future performance and not

about ideology. The model could be extended to include probabilistic voting (see Shi and Svensson [2002]).

9As it is explained later, this assumption allows us to focus on the case in which the precisions of the beliefs about the
incumbent’s ability do not depend on the number of periods he was in office. Martinez [2004] presents a firing model of career
concerns in which an agent’s ability does not change over time and the main results presented here are not affected. Moreover,
assuming that ability evolves over time allows us to represent situations in which the incumbent’s tasks are changing over time
and his ability depend on the tasks he is focusing on (let us consider, for example, the president of a country that becomes

involved in a war).

1Having the incumbent not know his ability allows us to consider situations where a policymaker in a new position may be
ignorant of his ability when met with new tasks. This assumption also helps to understand situations where a policymaker’s

success does not only depend on his individual ability but also on the ability of others working with him. Moreover, in models



precision hy (and this is the belief about the period-0 incumbent’s ability).
Define n, = y — a = 1, + ¢, That is, 7, is the signal about the incumbent’s ability extracted from
observing the incumbent’s output in period ¢ when it is believed that the incumbent exerted effort a;.
The voters’ per-period utility is given by 3. For expositional simplicity, voters are restricted to

1

replacing the incumbent only with policymakers that were not in office before.!! A policymaker’s per-

period utility is normalized to zero if he is not in office. The incumbent receives R after winning an

12 The incumbent chooses his effort level. There is a cost to

election and in a period without elections.
exerting effort, given by ¢ (a), with ¢ (a) > 0, ¢’ (a) > 0, and ¢’ (0) = 0.
Players observe y; while 7, is unobservable. The voters do not observe the incumbent’s effort that is

known by the incumbent.!3

2.2 The learning process

From this point forward, belief refers to belief about the incumbent’s ability unless stated otherwise (as
when referring to the voters’ beliefs about the effort the incumbent exerted).

Players learn about the incumbent’s ability using Bayesian learning. Let b,; and b;; denote the mean
of the voters’ and the incumbent’s beliefs at the beginning of period ¢ (from here on, at period t). When

the players’ beliefs are coincidental at ¢, let by = b,y = b;; denote their beliefs.

in which the incumbent knows his ability, a high-ability incumbent may increase his reelection probability by degrading future
possibilities. This is a signal of high ability, and voters, knowing that the incumbent ruined the future, will decide to reelect

him. This may not be the most appealing framework for explaining political cycles.

Y'This is an interesting starting point, and it simplifies the analysis. The main results do not change if this assumption
is removed. Previous studies analyze models of optimal firing of agents where the optimal action for the principal does not
involve hiring a previously tried agent other than the incumbent (see, for example, Banks and Sundaram [1990]). Martinez
[2004] shows that, in models of career concerns, it may be optimal to hire someone who was fired before. On the other hand,

this is not the case in the examples presented in this paper.

2Diermeier, Keane, and Merlo [2005] find that the mean of the monetized value of a House seat and a Senate seat in 1995
dollars are equal to $616,228 and $1,673,763, respectively. Martinez [2005] explains that incentives would be similar if the

per-period compensation is allowed to depend on the incumbent’s reputation.

13 Empirical evidence indicates that political cycles are more important if the share of informed voters in the electorate is
smaller (see, for example, Shi and Svensson [2002]). This is consistent with models of career concerns in which the incumbent’s
action is not observed by (some) voters and is not consistent with signaling models in which voters infer the incumbent’s ability

through direct observations of his actions.



For simplicity, the precision of the noise in the random walk ability process is chosen to make the mean
of the distribution sufficient for characterizing beliefs. Thus, we assume that
hy h2 + hohe
he
With this assumption, the precision of the period-t + 1 beliefs about the signal 7, is always equal to the
precision of the period-t beliefs about the signal n, and does not depend on the number of observations of

the incumbent’s output. This precision is given by

hahe

H=_—1"c_
he + hy

Consequently, there is no tenure effect in the determination of players’ decisions.'* We shall refer to belief

with mean b as belief b.

2.3 Equilibrium strategies

We shall assume that the incumbent plays a pure strategy and we shall use Perfect Bayesian Equilibrium
as the equilibrium concept.

In a Perfect Bayesian Equilibrium, voters always believe they are on the equilibrium path (i.e., voters
believe that the incumbent exerted the equilibrium effort in every period). Consequently, voters believe
that their information set coincides with the incumbent’s information set, and, therefore, the incumbent’s
belief coincides with their beliefs (and b;; = by).

The incumbent knows that voters believe that he exerted the equilibrium effort in every period (ac-
cording to the voters’ beliefs) and, therefore, the incumbent is able to infer the voters’ beliefs.

Following Martinez [2005], it can be shown that, for all histories of the game that imply the same
beliefs, the players’ optimal actions are the same.

Thus, the voters’ beliefs are sufficient for characterizing their optimal reelection decisions. Let the
voters’ reelection strategy be denoted by t4(by), where t4(by;) equals one if the incumbent is reelected, and
zero if otherwise (and ¢ is an election period).

The incumbent’s optimal strategy is a mapping from both b;; and b, to a;, and depends on the proximity

of elections and on ¢. This strategy is denoted by &y (b, byt) two periods before the next election and

“The tenure effect presented by Holmstrom [1999] is clear. With more output observations, the belief becomes more
precise, and new observations have less weight in the future beliefs. Given that effort affects only these new observations,
incentives to exert effort are weaker when the policymaker has been in office longer (and the beliefs are more precise). Thus,

equilibrium effort declines with tenure.



a(bit, byt ) if there is an election next period. Let du(z) = du(z, x) and au(x) = ayu(x,x) for all = denote
the incumbent’s optimal strategies if the voters’ and the incumbent’s beliefs are coincidental (for example,

on the equilibrium path).

2.4 Equilibrium learning

Observing output allows players to infer the signal 7, (and to update their beliefs). The incumbent knows
his effort and he is always able to infer the signal correctly (n, = y+ — a;). Voters do not observe the
incumbent’s effort and use their beliefs about the effort exerted by the incumbent to learn about the
incumbent’s ability. In a Perfect Bayesian Equilibrium, voters consider that the incumbent chooses the

equilibrium effort level in every period. Thus, voters’ inferred signal is given by

Nt (bvts N> at) =y — ay(bur) = 0y + az — g (bur) (1)

one period before the next election and by

Tt Doty Mys at) = ye — Gy(bot) = 0y + ap — Gy (bot)

two periods before the next election.

On the equilibrium path, the incumbent exerts the equilibrium effort in every period, and the signal
inferred by voters is equal to the signal inferred by the incumbent. Voters’ inference may be wrong,
however, when deviations from equilibrium behavior are considered.

According to Bayes’ rule, the mean of the beliefs at ¢ is a weighted sum of the mean at ¢ — 1, and the

inferred period-t — 1 signal where the weight of the mean at t — 1 is given by

(2)

Thus, the incumbent’s belief at ¢ is characterized by
bit = B (bit—1,m—1) = pbie—1 + (1 — p) 0y
If ¢t is an election period, voters’ beliefs are represented by
bot = Byt (but—1,1,a) = B (but—1,Myp—1(bot—1,1,@)) = pbyr—1 + (1 — p) (n+ a — az—1(by-1)) . (3)

Similarly, one period before the next election,

~

bot = But (bot—1,1,0) = B (-1, Tyy—1 (ot—1,1m,a)) = pu—1 + (1 — p) (0 + a — &y1(by-1)) . (4)



On the equilibrium path, given that the signal inferred by voters is equal to the signal inferred by the
incumbent, the voters’ and the incumbent’s beliefs are coincidental (recall that at the beginning of the
game, their beliefs are assumed to be coincidental). Their beliefs may be different, however, when the

incumbent deviates from equilibrium behavior.

2.5 Equilibrium definition

Let 6 € (0,1) denote the discount factor and let f; denote the density function for a normally distributed
random variable with mean b and precision H. At the beginning of an election period, a voter’s expected
lifetime utility is given by

Vi(by) = max ! Ufooo (@ (bo) + 1+ Vi1 (B (bu, )] fo, (1) dn} +

1O |+ (1= 1) | [, [@a(bo) + 1+ 8Visa (B (bo,m)] foo (n)
where

Vit = [ [0 +1+ 801 (B O] i () (©

—o0
denotes his expected lifetime utility at the beginning of a period without elections. The voters’ equilibrium
strategy, t;(by), is given by the solution of problem 5.

Two periods before the next election, at the time the incumbent chooses his effort (right after the
current-period election), Wt (bi, by) denotes his expected lifetime utility. Similarly, one period before the
next election, W;(b;, b,) denotes the incumbent’s expected lifetime utility. One period before an election,

the incumbent’s problem reads

Wiltsbo) = {2 () 48 [ W (Blbin) Bt (. 0)) s (Bt () o ) - (0

where

Wi (bs, by) = max {R— c(a) +5/_0; Wi (B(bi,n),thH( vy 1, @ )) Jo, () d } (8)

Definition 1 An equilibrium consists of the functions Vi(by), Wi(bs;,by), and Wt(bi,bv) and strategies
te(by), ag(bi, by), and éy(bs, by) such that, for each period t:

1. Wi(bi, by) satisfies the incumbent’s problem if t + 1 is an election period.
2. Vi(by) and Wt(bi, by) satisfy the voters’ and the incumbent’s problems if t + 2 is an election period.

3. 11(by) solves the voters’ problem if t is an election period.



4. au(bs, by) solves the incumbent’s problem if t + 1 is an election period.
5. Gy(bs, by) solves the incumbent’s problem if t + 2 is an election period.

6. The beliefs are obtained using the equilibrium strategies and Bayes’ rule.

3 Results

It will be shown that a standard political-agency model generates political cycles without assuming that
only the incumbent’s last decision before the election can affect the reelection probability. Cycles result
from the incumbent’s effort-smoothing decision. We shall show that the incumbent’s decisions depend
on his current reputation and that it is crucial to consider this for understanding why there are political
cycles. It will be explained that considering this makes it necessary to reinterpret previous empirical
findings. We shall show that the relative effectiveness of the incumbent’s decisions in altering future
reelection probabilities is endogenous. In particular, even if the incumbent’s performance farther from the
election is less informative of his performance after the election, the incumbent’s decisions farther from the
election can be more effective in increasing the reelection probability. Finally, we will show that results
from comparative-statics exercises are different from findings in previous studies (where only the action in

the last period before the election can affect the reelection probability).

3.1 One election

For expositional simplicity, a one-election version of the model is discussed first. This allows us to show
that, without assuming that only the last action before the election can affect the reelection probability,
existing political-agency models can still produce cycles. In order to have a better understanding of the
way in which the results change if more periods are considered, the limit of the finite-horizon solution in
an infinite-horizon version of the model is discussed later (the infinite-horizon case has particular interest

because of its stationarity).

3.1.1 The political cycle

Let us consider a three-period model. There is a new incumbent in office at period 0 who exerts effort in
periods 0 and 1 in order to affect the probability of reelection at period 2.
The model is solved using backward induction. At period 2, the incumbent has no incentives to exert

effort, and aq(b) = 0 for all b. Given that every policymaker would exert zero effort, a policymaker’s

10



expected productivity is given by his expected ability. Hence, voters want to reelect the incumbent if and
only if his expected ability is higher than the expected ability of an unknown policymaker, i.e., ta(by2) = 1
if and only if bye > by.

On the equilibrium path, the incumbent’s period-1 problem reads:
max {R — ¢ (a1) + §RPy, [Boz (by, 1y, a1) > bo]} 9)

where P, [x] denotes the probability of x when n; is distributed according to b;. This problem is a
particular case of problem 7.
The incumbent’s equilibrium strategies are characterized through the first-order conditions of the in-

cumbent’s problems.'® At period 1, the incumbent’s equilibrium strategy ay(b;) is given by

bo — Mbl> ‘ (10)

C/ (Oél(bl)) = 6be1 <ﬁ

Martinez [2005] shows that equilibrium effort is hump shaped over reputation, and the maximum period-1

effort is obtained from an incumbent whose reputation is represented by by (as illustrated in Figure 1).
At period 0, the beliefs are coincidental and represented by by. The incumbent’s problem is as described

in equation 8. The next equation presents the Fuler equation for this problem evaluated in equilibrium

(for the derivation of a similar Euler equation, see Martinez [2005]):

¢ (o (b)) = § / " v (Blbo, n)) & (cr(B(bo, n)) fi () dn (11)
where
nO)= G2 - ph ), (12)

The period-0 equilibrium effort ag (bg) can easily be obtained from equation 11 given the period-1 equilib-

rium strategy «; (b) defined by equation 10.

"The last term in (9) is not globally concave. However, there are many ways of assuring the global concavity of the
incumbent’s problem. One way is to assume that the marginal cost function increases rapidly enough. For example, one
could find an upper bound for the slope of the marginal benefit curve and assume that the slope of the marginal cost curve is
always higher (this is particularly easy for problem 9). Another alternative is to assume that c¢(a) = a™ and n is high enough.
Consequently, the marginal cost is very low for a low a and, for a high enough a, it starts increasing very rapidly assuring
that the marginal cost curve crosses the marginal benefit curve only once (from below) and the problem is globally concave.

In particular, this makes the incumbent’s problem globally concave in the examples discussed in this paper.

11



Equation 11 represents the typical intertemporal tradeoff in dynamic models: having less utility today
allows the incumbent to have more utility next period. In this case, the marginal cost from a higher effort
level today is compensated with an expected lower effort level next period.

The next proposition shows that the standard political-agency model presented here produces cycles
without assuming that only the incumbent’s decision in the last period before the election can affect the

reelection probability.

Proposition 1 For small enough changes in the incumbent’s reputation, the period-0 equilibrium effort is
lower than the period-1 equilibrium effort. For large enough changes in the incumbent’s reputation, the
period-0 equilibrium effort is higher than the period-1 equilibrium effort.
Proof. Recall that ay (B(bg,n)) is a symmetric function with maximum at n = by (B(bo,by) = bo), and,
therefore, ¢ (c (B(bo,n))) is a symmetric function with mazimum at n = by.  Moreover, fy, (1) is a
symmetric function with maximum at n = by, ro (bg) = w, and, for any A € R, ro(bg + A) — ro (bg) =
ro (bo) — 10 (bg — A). Consequently,
o0
¢ (aofbo)) = & [ ¢ (@a(Blon.m) fy ()

Given that dpu < 1,

¢ (aalto) < [ ¢ (@a(Blov.m) fu ()

Given that aq(bg) > ai(b) for all b # by (see Martinez [2005]), ¢ (a1(bg)) > ¢ (a1(b)) for all b # by.
Therefore,

¢ () > [ ¢ (@(Bloo.m) fu ()

Consequently, ¢ (a1(bg)) > ¢ (ap(bo)), and ai(by) > ag(by) (by ¢’ > 0). The proposition follows from the
properties of a1 (b) (illustrated in Figure 1 and discussed by Martinez [2005]). ®

Figure 1 illustrates the result in proposition 1 for the following example: c(a) = a®, § = 0.9, R = 20,
bp = 0, and hjz = h, = 0.75.

As explained above, given that the period-1 incumbent’s optimal decision depends on his reputation,
one has to precisely define what is a political cycle. Because we want to focus on differences in the
incumbent’s behavior due to the proximity of the next election, we refer to differences in behavior across
the incumbent’s term for a given reputation level as political cycles. Thus, proposition 1 shows that

the model presented here generates a political cycle. For the same reputation level (by), the period-1

12
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Figure 1: Equilibrium effort levels.

equilibrium effort is higher than the period-0 equilibrium effort (cycles for other reputations are analyzed
in Section 3.2).

Proposition 1 also shows that since the incumbent’s reputation most likely changes over time, in general,
one cannot conclude from observing the same behavior across the term that the proximity of elections does
not affect policy choices (and there is no political cycle). Policy choices may indeed depend on the
proximity of elections; however the incumbent’s reputation may change in such a way that he ends up
making the same decisions throughout the term. Similarly, one cannot conclude from observing different
policy choices throughout the term that there is a political cycle. Policy choices may not depend on the
proximity of elections, but the incumbent’s reputation may change in such a way that he ends up choosing
different actions throughout the term. Empirical studies follow the theoretical literature and ignore that
the incumbent’s decisions depend on his reputation. Consequently, our findings suggest reinterpreting
previous empirical results and controlling for changes in reputation in future empirical studies.

For the same reputation level (bg), why is the period-1 equilibrium effort higher than the period-0
equilibrium effort? The incumbent knows that he can affect the reelection probability with his efforts in
periods 0 and 1. Therefore, he could exert more effort in period 0 and less effort in period 1 (or vice versa)
and still have the same reelection probability. As shown by equation 11, the optimal effort-smoothing
decision is such that the marginal cost of exerting effort in period 0 equals the expected marginal cost of
exerting effort in period 1 (discounted by ¢ and the expected relative effectiveness discussed below). In

period 0, the incumbent anticipates (using his next-period optimal strategy) that if his reputation does not
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change he will choose a high effort level in period 1, a; (bp). He also anticipates that, for example, if his
period-0 performance turns out to be either very good or very bad (and, therefore, his period-1 reputation
is either very good or very bad) he will exert low effort in period 1. In particular, the expected period-1
effort is lower than «aj (bp), and the expected marginal cost of exerting effort in period 1 is lower than
c (a1 (bg)). Therefore, following the effort-smoothing rule, the incumbent chooses a not-so-high effort
level in period 0 (¢ (ap (b)) < ¢ (a1 (bp))). He chooses an effort level lower than what he would choose
in period 1 for the same reputation, bg.

Previous theoretical studies assume that only the incumbent’s performance in the last period before
the election is useful as an indication of his future performance.! Under this assumption, the incumbent’s
period-0 effort is not effective in affecting the reelection probability, and, consequently, the incumbent only
exerts effort at period 1 (the cycle is a direct result of this assumption). This extreme assumption is
motivated by the possibility that the incumbent’s more recent performance may be more informative of
his future performance.!” Here, we assume that the incumbent’s more recent performance is more useful
as an indication of his future performance.'® However, the relative effectiveness of the incumbent’s efforts
is endogenous here, and the period-0 effort could be more effective than the period-1 effort in changing
the reelection probability. This is the case if with his period-0 effort the incumbent can make the voters
believe that he will exert a lower period-1 effort and, therefore, can make the voters infer a higher period-
1 signal. For example, suppose that the period-1 effort expected by the voters, aj (by1), is decreasing
with respect to by1 (as illustrated in Figure 1 for high reputation levels). Then, at period 1, if b, is

higher, and the voters believe the incumbent exerted a lower effort, ay (by1), for any y1, the voters infer

Y6Most empirical studies on economic voting do not discuss explicitly the time horizon considered by voters. However, some
studies reject the hypothesis that voters consider only the incumbent’s performance close to the election (see, for example,
Abuelafia and Meloni [2000], Brender [2003], Fair [1996], Meloni [1997], Panzer and Paredes [1991], and Peltzman [1990, 1992]).
An exception is presented by Eisenberg and Ketcham [2004] who find that “only the most recent year of economic performance
significantly determines the incumbent’s party’s vote share.” However, they consider four economic measures simultaneously
and only 17 observations, so their analysis has limited power. Moreover, when they consider county-level performance (21,368

observations) they find that “voters appear to consider each of the three most recent years about equally.”

'"Similarly, it could be assumed that only the incumbent’s action in the last period before the election is not observed by
the voters (and only unobserved actions can affect the reelection probability) because one may think that the incumbent’s

actions further from the election are more easily observed.

"8n the voters’ period-2 belief bya = p?bo + p (1 — ) 0,0 + (1 — ) m,;, the weight of the period-0 signal is lower than the
weight of the period-1 signal.
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a higher signal, 1,; (by1) = y1 — a1 (by1). Voters think that y; is the result of a low effort and a high
signal. Consequently, the incumbent’s period-0 effort (that increases b,1) has a positive effect on the voters’
learning at periods 0 and 1, and it may be more effective than the period-1 effort in affecting the reelection
probability. Hence, assuming that the incumbent’s more recent performance may be more indicative of
his future performance is quite different from assuming that the incumbent’s performance farther from the
election is not informative at all.

In equation 11, rg represents the relative effectiveness in changing the voters’ period-2 beliefs, b2 (and,
therefore, the reelection probability) of the incumbent’s period-0 effort (compared with his period-1 effort).
As described above, the incumbent’s period-0 effort affects b, directly, and it affects b,z through b,; (as
indicated in equation 3). His period-1 effort affects by directly. Thus, the relative effectiveness, rg, is the
derivative of the voters period-2 beliefs, bys = B (by1, 7,1 (by1)), with respect to their period-1 belief, by .
If the relative effectiveness, rg, is higher (lower) than one, it implies that the period-0 effort was relatively

more (less) effective than the period-1 effort in changing by2.

3.1.2 Comparative statics

Comparative-statics exercises have been used to identify under what circumstances political cycles would be
of higher magnitude. This section shows how considering that the incumbent can influence the reelection
probability with his actions in every period affects this analysis.

Differences in the per-period office value R are studied. In a model where only the action in the last
period before the election can affect the reelection probability, Shi and Svensson [2002] show that if the
per-period office value is higher, political budget cycles are amplified. They find empirical evidence that

supports this prediction.!?

The intuition behind this result is simple. A higher R implies that there are
stronger incentives to increase reelection probabilities. In their model, given that reelection probabilities
can be increased only with the action in the last period before the election, an increase in R increases the
importance of the cycles.

What can be learned about this relationship from the model presented here? If the incumbent can
affect the reelection probability with his actions in every period, a higher R implies a higher effort level

in every period. Let us compare the effort levels in periods 0 and 1. Equation 10 shows that a higher

R implies a higher period-1 effort level for any reputation b. Equation 11 shows that if the incumbent

9They also analyze the effect of differences in the proportion of uninformed voters. The same could be done here if the

model is reformulated.
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expects a higher period-1 effort, he exerts a higher period-0 effort. In particular, if the marginal cost of
effort is a homogeneous function, the next proposition shows that the office value only has a scale effect
on political cycles. The difference between the effort levels observed in periods 0 and 1 as a percentage of

the period-0 effort level is independent of R.

Proposition 2 Assume that the marginal cost of effort is a homogeneous function of order j. Then, for

any period-1 reputation b, %@'z’)(bol does not depend on R.

Proof. Let us consider any office value R = Ry. Let us suppose that there is a change in the office
value from Rg to Ry = ARy with A € R. Let oy (b; R) denote the equilibrium effort level if the beliefs are
represented by b and the per-period office value is R. The period-1 equilibrium effort level if the beliefs are
represented by b and R = Ry, a1 (b; Ry), satisfies

c (a1 (b; Ro)) = 8Ro fi <bi — Zb> :

If R= Ry, i (b; R1) satisfies

by — ub
(a1 (b; R1)) = 6Ru fiy < (1) L ) :
—
Therefore, ¢ (a1 (b; R1)) = A (a1 (b; Ro)). Given that ¢’ is homogenous of order j,
M (a1 (b Ro)) = ¢ (N (b Ro))

and a1 (b; Ry) = )\%al (b; Ry). For Ry, the period-0 equilibrium effort is given by

c (oo (bo; Ro)) = 5#/ c (1 (B(bo,n); Ro)) fu, (1) dn,
and, for Ry, the period-0 equilibrium effort is given by
¢ (e (boi Bu)) = o | ¢ (e (Blbo,n)s ) fo ()

Therefore, ¢ (ag (bo; R1)) = A (g (bo; Ro)) and g (bo; R1) = A ag (bo; Ro). Thus,

a1 (b; Ro) — ag (bo; Ro) _ @ (b; R1) — ag (bo; R1)
g (bo; Ro) ao (bo; R1) ’

a1 (b)—ag(bo)
and 2 ao(boo) 0

This result implies empirically testable implications that allow us to distinguish the model in this paper

does not depend on R. ®

from the one presented by Shi and Svensson [2002]. On the other hand, this result does not contradict
the empirical findings in Shi and Svensson [2002] because it does not refer to differences between the effort

levels observed in periods 0 and 1 but to these differences as a percentage of the period-0 effort.
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3.2 Multiple elections

Analyzing a model with more than one election allows us to consider that two periods before the next
election the incumbent’s reputation may be different from by. Moreover, one period before the next
election, the incumbent makes an effort-smoothing decision similar to the period-0 decision discussed
above. The limit of the finite-horizon solutions, if players are far enough from the termination of the
game, is discussed here. The infinite-horizon case has particular interest because of its stationarity: the
incumbent’s incentives (the number of future elections, the value of winning these elections, and his future
actions) do not depend on time.

It is assumed that the optimal reelection rule is to reelect the incumbent if and only if his expected
ability is higher than the one for an unknown challenger. After finding the incumbent’s equilibrium
strategies, this is checked to be true.

Two periods before the next election, the incumbent’s problem is as described in (8) (and, for the
infinite-horizon case, we do not need the time subscripts). Incentives are as described for period-0 in the

one-election version of the model. These incentives are represented in the following Euler equation:

d (a(b)) = 5/00 (B (b,n))c (a(B (b,n))) f» (n) dn (13)
where
0= Gt =n (=m0

denotes the relative effectiveness of the incumbent’s effort two periods before the next election.?’

One period before the next election, the incumbent’s problem is as described in (7). The following

Euler equation describes the incumbent’s incentives when the beliefs are coincidental and represented by

b:

¢ (o) = (.t fy (B ) w0 [ (B ) @B G B (4)
where
0= G| = ena )

denotes the relative effectiveness of the incumbent’s effort one period before the next election.

20Equation 13 gives the incumbent’s equilibrium effort for any reputation b. However, two periods before the next election
(and after the current period election), given the equilibrium voting rule, only agents with a good enough reputation (b > bo)

can be in office.
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Figure 2: Incumbent’s equilibrium strategy.

The first term in the right-hand side of equation 14 represents the gain from increasing the next-election
reelection probability. The value of winning the election is endogenous and is given by W (bo, bo) (in the
one-election version of the model, the value of winning the election is equal to Wr(bg, bp) = R).

The second term in the right-hand side of equation 14 represents the gain from increasing the reelection
probability in the future elections. These incentives are similar to the ones the incumbent faces two periods
before the next election. In order to increase future reelection probabilities, the incumbent may decide to
exert effort now or in the future. The difference is that one period before the next election the incumbent
knows that he may not enjoy the future benefit because he may lose the next-period election (in equation
14, this is represented in the lower bound in the integral).

Given the complexity of the problem studied here, a numerical approach is necessary. The Euler
equations described in equations 13 and 14 below, and the expected lifetime utility for an incumbent two
periods before the next election evaluated in equilibrium (when the incumbent’s and the voters’ beliefs are
coincidental) constitute a system of three functional equations with three unknowns (the functions W (b, ),
a(b), and «(b)). Numerical methods allow us to find these functions.

For all the parameter values considered, the voting strategy used for deriving the Euler equations is an
equilibrium strategy. Figure 2 illustrates how the proximity of the next election affects the incumbent’s
decisions for the parameter values discussed in the example presented before. It shows that the numerical
approach used for computing the solutions in the infinite-election version of the model produces results

that are consistent with the ones obtained from closed-form solutions in the one-election version of the
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model.

Figure 2 shows that, for a given reputation b, the incumbent may decide to exert a higher effort farther
from the next election. For understanding this, for a given b, let us compare the marginal cost of exerting
effort one and two periods before the next election, ¢ (a(b)) and ¢ (&(b)), respectively. Equation 13 shows
that ¢’ (&(b)) is equal to the expected marginal cost of exerting effort one period before the next election
d (a(B(b,n))) (weighted by the relative effectiveness and discounted by ¢). In order to understand the way
in which this expected marginal cost (and, therefore, ¢’ (&(b))) compares with ¢ (a(b)) (the marginal cost of
a (B(b,n)) evaluated at the expected B(b,n)) Jensen’s inequality has to be considered. If ¢ (o (B(b,n)))
is a convex (concave) function, Jensen’s inequality implies an inverted (positive) political cycle, i.e., it
predicts that the incumbent’s effort level is higher (lower) farther from the election. One period before the
next election, the equilibrium strategy is convex for extreme reputations b, and it is concave for reputations
b close to bg. However, for good reputations (high b), the effort-smoothing incentives are also important
one period before the next election (the incumbent is very likely to win the election, and, therefore, the
lower bound in the integral in equation 14 is low), and the differences between the equilibrium efforts one

and two periods before the next election are small.

4 Conclusions and extensions

This paper shows that a standard political-agency model generates political cycles without assuming that
only the incumbent’s last decision before the election can affect the reelection probability. Cycles result
from the incumbent’s effort-smoothing decision.

The paper shows that as it is natural to expect in this framework, the policymaker’s decisions indeed
depend on his current reputation, and that for understanding why there are political cycles, it is crucial to
consider this. Thus, the model in this paper is a truly dynamic framework where a policymaker’s optimal
decisions depend on his reputation, and these decisions influence his future reputation. Empirical studies of
political cycles follow the previous theoretical literature and ignore that the incumbent’s decisions depend
on his reputation (for empirical analysis, past performance, the number of terms in office, the percentage of
votes obtained in the previous election, or approval ratings could be used as an indication of the incumbent’s
reputation). Consequently, our findings suggest reinterpreting previous empirical results and controlling
for reputation in future empirical work. Since a policymaker’s reputation most likely changes over time,
in general, one cannot conclude from observing the same behavior across the policymaker’s term that the

proximity of elections does not affect policy choices.
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We showed that even if the policymaker’s performance farther from the election is less indicative of his
performance after the election, the policymaker’s decisions farther from the election can be more effective
in increasing his reelection probability. The relative effectiveness of the policymaker’s decisions in altering
future reelections probabilities is endogenous here. Consequently, assuming that only the policymaker’s last
performance before the election is useful as an indication of his future performance (as done in previous
studies) is quite different from assuming that the policymaker’s more recent performance may be more
useful as an indication of his future performance.

It is also shown that if policymakers can affect reelection probabilities with their decisions in every
period, the results from comparative-statics exercises are different from the findings in previous work.

More generally, our findings deepen the understanding of agency relationships in which the agent’s
compensation is decided infrequently. Given that considering incentives from career concerns is necessary
for designing optimal contracts that complement these incentives (see Gibbons and Murphy [1992]), ana-
lyzing the way in which career-concern incentives depend on the proximity of the compensation decision
could be important for understanding the way in which contracts should depend on the proximity of the
compensation decision.?!

The next step in this research project is to test the empirical implications of the model. Analyzing
the way in which the framework developed here could help explain differences in the frequency of elections
(or the length of contracts) is also an interesting extension (for a similar discussion see Eggertsson and Le
Borgne [2005]). If the incumbent’s action is interpreted as effort or separating resources from the budget,
an incumbent policymaker prefers to postpone elections while voters prefer to increase the frequency of
elections (assuming that the election cost is not too large). This suggests that the frequency of elections
may be decided in a bargaining process. The intensity of the players’ preferences about the frequency
of elections depends on the incumbent’s reputation and parameter values. Differences in these variables
could help explain differences in the frequency of elections. Moreover, the dynamic model presented here
may help us explain changes in the frequency of elections. On the other hand, if the incumbent’s action

represents fiscal policy, elections may create incentives to choose some suboptimal policy and, therefore,

21Tn a model without learning about ability where the principal uses long-term contracts for providing incentives to the
incumbent, Spear and Wang [2005] present an alternative reason for which the principal may want to replace the incumbent:
it may be more costly to induce the incumbent to exert effort than to induce a new agent to exert effort. If the career-concern
incentives discussed in this paper were complemented with incentives contracts, the firing motives considered by Spear and

Wang [2005] could appear.
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voters may dislike elections.

Additional natural extensions are analyzing cases with asymmetries in the learning processes, term

limits and/or retirement for the policymakers, and a finite number of policymakers (political parties)

participating in elections. Situations in which the incumbent’s action affects voters’ capacity to learn (as

in Le Borgne and Lockwood [2004]) could also be considered.
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