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Abstract

Building from Rogoff’s (1990) seminal work on Equilibrium Political Budget Cycles, I
embed politically motivated media into an environment where taxes and spending in the
provision of two public goods must be set in order to meet a balanced-budget condition,
elections are held every other period, and there is technological uncertainty in the pro-
duction of one of the public goods. Uncertainty originates in the incumbent’s competency
level, which is private information to him and not observed by voters. However, there is
a superiorly informed agent (the media) able to elicit with some probability a perfectly
correlated signal about this competency shock, and who is able to spread this information
across the polity. Yet, due to political preferences that are independent of the politician’s
skill in power, this agent might find in her best interest to withhold information when
found, in order to alter the electoral outcome at the polling station in favour of those
preferences. There is a range for the parameters considered in this model for which there
is manipulation of agents’ beliefs about the incumbent’s capacity in manoeuvring the
economy, in spite of all agents being fully rational and in spite of all of them knowing how
strong the informed agent’s preference for or against the incumbent is. As an important
aside, we are able to find a new theoretical micro-founded model for Political Budget
Cycles (JEL: 131, D82, D83, D84, D72, D78, H30).
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1 Introduction

In this paper I embed politically motivated media into a standard dynamic Political Economy
Fiscal Policy decision-making problem, where an office-motivated incumbent who seeks reelec-
tion sets, every period, and constrained by a balanced-budget condition, taxes and the provision
of public goods. Elections are held every other period (every mandate last two periods), and
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all agents —voters, producers, and politicians—, are fully rational. I show that due to the me-
dia’s intervention over political affairs in such an environment, economic actions are disturbed
in equilibrium, making taxes and current public expenditures fluctuate around electoral years
more than they do during non-electoral ones. I bring forth, therefore, a new micro-founded
theory for Political Budget Cycles (PBCs) —as defined in Rogoff [25].

Herein, the PBC is originated in an attempt on manipulating voter’s inference of the in-
cumbent’s competency, which although being private information to the politician, may be
learnt with some probability by a better informed agent that we call the media, and who is
also the agent exerting the manipulation over voters’ beliefs. Competency takes here a very
simple form. In the provision of one of two public goods, the politician must hire or acquire in
the private market economy intermediate inputs that are produced by competitive price-taking
firms. The ablest he is as a politician (which here takes the form of an exogenous shock), the
fewer units of this input, at a given price, he will need in order to comply with the delivery of
public goods that he is expected to come up with1. In addition to this technological uncertainty
emerging from the political arena, total demand faces a pure aggregate shock, which combined
with the competency shock make voters’ inference of each shock considered alone imperfect.
Agents in the economy are willing to have the head of state as skillful as possible, and because
administrative performance is correlated over time, the election is the opportunity for getting
rid of those incumbents who do not come above a certain level of expected average competency.
Indeed, the politician is bounded by a balanced-budget constraint, and any squander ends up
affecting taxes, the efficient provision of other public goods, and the economy in general. This
source of uncertainty can be subdued to some extent by the media, who may learn the politi-
cian’s competence and share this information before trading in the market for the intermediate
good is carried out, refining thereby expectations and affecting for the better decisions at the
polling station. However, the media may have political preferences and may not find in its best
interest to spread the news when information about competence is revealed to them.

Indeed, the media is owned by a group of negligible mass, the elite, who noticeably have
preferences for the incumbent that are independent of his/her skill in manoeuvring the economy
and the polity. The key implication of this environment lies in that the media will have the
incentive and power to either ‘protect’ their likeminded incumbent when there are bad news
on his competence, or else to cast a shadow of doubt when there are good news about the
incumbent and the media are not in favour of him. This is true despite all voters knowing
on which side the media is on and how strong their political preference is, as I assume in this
model. How far will the media go in protecting a bad incumbent or in harming a good one is
among the issues we try to address in this paper2.

The way through which the media inform voters and, from time to time, manipulate their
beliefs, is as follows. The media play essentially two roles: they are able to elicit hard infor-
mation on the incumbent’s competence, with some probability (i), and they are able to spread

1In the jargon of Hirshleifer [18] the competency level is then the source of technological uncertainty in this
economy.

2Throughout the paper I use media both in its singular and plural forms, indistinctly. This distinction will
be important, however, when I study in an extension of the basic model the effects that pluralism within the
media system has upon manipulation of voters’ beliefs.
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information about this competence across citizens (ii); two fairly, yet rather optimistic, descrip-
tive features of any mass media system. So whatever the media knows, everyone knows as long
as the media decides to spread the news. But, and most importantly, the media might not
learn anything about the incumbent, and independently of having learnt something or not, it
cannot lie about it. The hard information assumption constrains thus the media, who would
have to bring forward any evidence supporting its reporting on the politician’s competence if
requested (we assume this is constitutionally enforceable). However, it can strategically decide
to withhold any information when it has learnt it, if by doing so it is able to influence voters’
decision at the polling station to its advantage. Indeed, if the media’s preference in favour of
the incumbent is strong enough and when their signal about the politician’s competence level
is not high enough for reelection purposes, they might decide to ‘protect’ him by sending non-
informative messages (note that out of symmetry the argument applies the other way round,
when the media is against a highly competent politician). This will affect the economy through
two channels. First, producers of the intermediate input, used in the production of one of the
public goods, will have to forecast prices and demand with less information, facing two sources
of uncertainty instead of one. Though being potentially important in terms of the model’s
economic variables’ variation, this effect does not necessarily generate itself fluctuations around
electoral years that differ from those obtained in non-electoral ones. Indeed, a second and more
interesting channel is one bearing a ‘suspicion effect’ (as coined by Anderson and McLaren [3])
in agents’ expectations. Agents in the economy know on which side the media is on, and know
that if good news —that is, competence being greater than the expected competence of any
politician drawn from the population at large— on the incumbent’s competence had come to
light, the media would have scrambled to spread the news3. They will conjecture, rightly, that
if known, the competence parameter would lie somewhere between its lowest possible value
and its unconditional mean, which implies tilting the posterior competence parameter’s density
function downwards, in such a way that the economy as a whole, in equilibrium, will fluctuate
during electoral years in ways that differ from ‘normal’ years. This suspicion effect is, to be
sure, the source for PBCs in this model.

To wrap up, the incumbent’s competence affects the economy together with, and because
of, the decision he makes on the amount of taxes and public good provision. By spreading the
news the media draws closer together, stochastically speaking, producers’ forecasted demand
with actual demand in the market economy, and holds accountable the politician at the polling
station; by withholding it instead it will change the polity’s economic performance and alter
the inference that voters make on the politician’s competence. The latter may affect in turn
decisions at the polling station4. Due to the existence of two independent stochastic shocks
inference is imperfect, and there lies the power and interest of the media in manipulating, from
time to time, the economy. This is despite all voters being fully rational. As a consequence of
this conflict, we are able to find a new micro-foundation for Political Business Cycles.

3Certainly, as I show below, it is a dominant strategy to spread the news when the found competency lies
above the unconditional expected competence value.

4Indeed, as it will be clear below, without this possibility the media would not have incentives to manipulate
the economy, and the model would have to be dismissed all together.

3



A Related Literature

This paper brings together two strands of the major category of Political Economy literature
which have had until now nothing in common except that their authors all belong to the
same academic cadre. On one hand, it follows much of the recent literature on Media Bias
when choosing the features that one is willing the media to have without losing tractability,
in particular the assumptions on the supervision technology —which is able to hold politicians
accountable—, and its related implicit slanting technology: the withholding of information
(see in particular Besley and Prat [5] and Anderson and McLaren [3]). On the other hand,
it provides an alternative answer to why Political Budget Cycles are created, a topic that
remains to present an unresolved puzzle in the literature on the Political Business Cycle. A
first contribution of this paper is, therefore, intersecting these two seemingly unrelated bulks
of literature. By doing so I provide a new model for PBCs and extend or bridge gaps in each
of these literatures considered separately.

Indeed, though much has been said on Mass Media Bias5, much less has been said about
its consequences upon ultimate economic outcomes. It is true that in this literature media
bias has consequences on some political decisions, which in turn, it is presumed, will affect the
economy; but the link is thin at best, and never explicit. The present paper attempts filling
in, to some modest extent, this gap, by focusing on one particular Political Economy type of
problem, namely the theory of PBCs. The link with the literature on Political Business Cycles
initiated by Nordhaus [24], is of a different nature.

The literature on the PBC is large, and has been running now for more than 35 years Drazen
[10]. One of its most remarkable features is that in spite of having plenty of evidence on pre and
post electoral Political Business Cycles on the empirical side, there is still no agreement on how
these cycles are created. There is consensus though in that the monetary approach (such as the
one stressed by several of Alesina’s and other authors’ contributions (see for example Alesina [1]
and Alesina and Roubini [2]) is unsatisfactory in explaining them6. A more auspicious avenue of
research seems to be one exploiting either models combining both monetary and fiscal policies,
or models featuring only fiscal issues instead (such as Rogoff [25] and Rogoff and Sibert [26])7.
In this paper I take the latter route, which though sharing much of their environment and
motivation, differs in several aspects to the ones found in those works. In particular, I provide
a new micro-foundation for PBCs which does not hinge on a signaling game between the
incumbents and the voters. Besides, I also enrich the description and characterization of the
PBC, as compared to these and other works, providing a wider range of possible outcomes and
predictions. That said, the extent to which the media can influence the cycle in my model is
limited by pluralism and the degree to which media exhibits politically motivated behaviour.

5See Besley and Prat [5], Baron [4], Stromberg [27], Ellman and Germano [11], and most remarkably, the
piece by Anderson and McLaren [3], for supply-driven bias. On demand-driven bias, see Gabszewicz et al.
[12] , Mullainathan and Shleifer [22] and Gentzkow and Shapiro [13]. Most prominent empirical work includes
Groseclose and Milyo [16], DellaVigna and Kaplan [8] and Gentzkow and Shapiro [15]. See Gentzkow and
Shapiro [14] for a review with discussion of most interesting results from this disperse if eclectic literature.

6As Drazen points out: “... after twenty-five years, monetary surprises as a driving force of a PBC just do
not provide a very convincing story” (see Drazen [10], page 95).

7For a discussion of all these and other related issues see Drazen [9] and Drazen [10].
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More generally, the supervision technology and information transmission conflict in the
present paper follows Milgrom and Roberts [21], the media being the interested and informed
party, and the voters and producers the uninformed agents who request information to the
informed one in order to make-up a decision. The model can also be interpreted as a strategic
comunicational game between an informed sender (the media) and an uninformed receiver
(private agents in the economy) who takes an action that affects the welfare of both (see
Crawford and Sobel [7]). The more the sender’s welfare function resembles that of the receiver,
the less noise there will be in the transmission of information. In the present paper this is also
true: the stronger is the pull in favour or against the incumbent (the receivers being neutral
in this respect), the more scope there will be for manipulation, and the more volatile the cycle
will be.

2 The Basic Model

A The Representative Citizen and her Preferences

The economy is composed of a large and constant number of ex-ante identical and atomic agents,
each indexed by i in [0,1], of overall mass equal to 1. Agents in this polity and economy derive
utility from consumption of private and publicly provided goods. The publicly provided goods
are produced, managed and supplied by a citizen (a politician) appointed in power through
a majoritarian election rule held every other period8. The representative agent9 cares for the
expected value of his utility function, Et(Wt), where E denotes rational expectations based on
the representative agent’s belief on the state of the economy, t is a time subscript, and

Wt =
T∑
s=t

[U(cs, gs) + V (ks+1)]δs−t (2.1)

In equation (2.11) c is the representative citizen’s consumption of the private good, in units
of final output, g is current government expenditures, and k is the publicly provided good
which uses in its production an intermediate privately produced input. Most importantly,
the realization of k is only to be observed and “consumed” with a lag, reflecting thereby the
realization of long-term reforms and projects that only come to light with time. U(.) and V (.)
are standard strictly concave and twice differentiable increasing functions with U ′(0) = V ′(0) =
∞. Further, we assume that neither private consumption c, nor consumption of the publicly
provided good g, are inferior goods. That is

Ucg + Ugg < 0 and Ucg + Ucc < 0 (2.2)

Some additional conditions on V (.) are introduced, in order to make sure that the price for
the intermediate good is decreasing (or that demand is downwarly sloped) in the politician’s
competence. I also impose conditions on its concavity. Thus

8This electoral timing serves fundamentally one purpose. It allows us two assess and then compare, fluctu-
ations in the main macroeconomic variables of interest — taxes and current expenditures — for both electoral
and non-electoral years.

9Hereafter I will refer to this agent indistinctly as a “citizen”, “consumer”, or “voter”.
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V ′′(k)k + V ′(k) < 0 (2.3)

and
kV ′′(k)

V ′(k)
≤ −m < 0 (2.4)

In addition, we assume

lim
x→∞

V ′(x) = 0 (2.5)

and

lim
x→0

V ′(x) =∞ (2.6)

Finally, δ < 1 is the representative citizen’s discount rate and T his/her time horizon, which
may be infinite. I assume all consumers and voters form expectations rationally using Bayes
rule.

B Technology and Production

At the beginning of every period, and exogeneously, all agents receive y units of income. Most
importantly, in the production of the publicly provided good kt+1, the government must hire
or acquire units of a non-storable intermediate input (with free disposal), z. In providing kt+1

the government uses the following technology

kt+1 = εtzkt (2.7)

where ε is the politician’s actual competence10. The higher her competence, the fewer units
of input z she would have to acquire in the market for this input, at a given price, in order
to deliver a given amount of kt+1. zk is the governmental demand for input z, which will be
decreasing in the price of the intermediate good, that we denote pz. Importantly, the level
of competence is only known to the politician (private information)11, and is the source of
technological uncertainty in the production of kt+1 (see Hirshleifer [18]).

Note that given the implicit timing in equation (2.7), the competence parameter will be
learnt by all agents with certainty, but with a lag. Changing the time length that the long-
term project k takes for its realization (say, kt+i, with i > 1), will not change the results
qualitatively.12

In order to introduce an additional source of uncertainty without losing tractability, we
assume that the public demand for input z, zk, is proportional to total demand for this input

10Likewise, it can be interpreted as the combined efficiency of members of the political party in power with
formal responsabilities in the administration.

11Nothing would change if he did not observe his competence, as it is assumed in some recent related works
(see Bonfiglioli and Gancia [6]).

12However, its combination with the mandate’s length and the stochastic process for competence (to be
described below) is not a nuance in the model and should be addressed in extensions to the basic setting. In
passing, note that k is not an accumulating factor, that we would be tempted to interpret as public investment.
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in the economy, with its proportion being uncertain. That is, if zD denotes total demand in the
economy for input z (public plus private), then zDt = θtzkt(pzt), with θ > 1 an aggregate i.i.d
random shock affecting final demand of input z. I assume that this random variable has density
f1(θ) > 0, with associated cummulative distribution function F1(θ) in the support (0, θ̃]. In
addition I assume E(θ) = θ̄13.

Hence, for given level of competence ε, and given aggregate demand shock θ, total demand
for input z in the economy, is obtained as follows

zDt (pzt) ≡ θzkt(pzt, εt) (2.8)

Where pzt is the market equilibrium price for input z at time t. Demand is stochastic, hit
by two independent shocks, θ and ε. Total demand must meet total supply in the economy.
As for total supply, zS, I assume that input z is produced in a competitive industry with a big
number of identical small firms (all price takers), maximising each the following expected profit
function

Etπ̃t = Etp̃zz − C(z) (2.9)

where C(.) is a cost function satisfying all standard assumptions (C ′ ≥ 0, C ′′ > 0, and
C(0) = C ′(0) = 0). So production is certain: once the planned amount z is decided upon
there’s no way back. Note that the equilibrium price is a random variable. E denotes the
expectations operator and Ep̃z, therefore, is the price of input z expected to prevail at the
end of the period, when trade for z takes place. By doing this we are introducing in a very
simple way short-period variations in an industry with lagged production of a commodity which
cannot be stored14.

For simplicity, I assume that producers do not vote, though this does not change to any
extent our results. I am assuming, realistically, that the median voter is the representative
voter described above. The total mass of producers, therefore, is not a matter of concern (in
fact we could have all producers residing abroad, with no interest at all in the political affairs
of our economy). All of them (i) form expectations rationally (as defined in Muth [23]), and
(ii) heed perfectly what the media says about the politician’s competence. The latter is an
implication of profit-maximization behaviour and the superior information that the media has
in this setting. Producers are willing to learn the media’s message because their forecasts will
be improved on average. Because their size is not important, we normalise it to 1.

An important remark. As will become clear below, note that without the aggregate shock θ
affecting demand, there would be a perfect mapping from the final observed price of input z and
the competency parameter ε, which would erode away any incentive by the media of withholding
information when found. With this additional source of uncertainty we make inference of the
politician’s competence a non-trivial matter, subject to error in spite of the rationally formed
expectations behaviour. So when fleshing Anderson and McLaren [3]’s model out, in order to
embed it into a specific Political Economy issue, rationality imposes further restrictions on the

13Note that this is isomorphic to a shock to salable output faced by producers of input z.
14I follow here Grossman [17]’s simple setting when introducing Muth [23]’s seminal concept of rational

expectations.
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scope for media manipulation, as we show later on.
Finally, I assume that in every period the government runs a balanced-budget. Importantly,

in order to produce kt+1 the politician buys units of the intermediate input in the private
economy. To finance total spendings, it applies a lump-sum tax τ . Thus,

τt = gt + pztzkt (2.10)

C The Structure of Elections and the Incumbent’s Utility Function

Every presidential mandate lasts two periods (elections are held every other period). But a
politician may run for office an indefinite number of times. So if an incumbent elected for the
first time in history is reelected at the end of his first mandate, his overall time in power will
last at least four periods. And so on. We assume that candidates are withdrawn randomly
from the population, and have same preferences as the representative agent, augmented for
arbitrarily small ego rents of running office that we denote with X (making sure as a result
of that that the incumbent is willing to serve another presidential period). These rules keep
Rogoff [25]’s electoral framework.

Any incumbent’s expected utility at period t is, as in Rogoff’s

EI(Wt) +
T∑
s=t

δs−tXγs,t (2.11)

where X is fixed, and γs,t is the probability of being reelected at time s according to
information at time t. X serves as a participation constraint. If an incumbent is below the
unconditional mean of competence for a politician withdrawn randomly from the population, he
would prefer, as all citizens would, to step aside and leave the premiership, for this will increase
expected welfare. If no ego rents were there, incumbents who are below average would never
run for reelection, eliminating incentives of the media for holding information when they are in
favour of an incumbent. So X is sufficiently high to make all incumbents stand for reelection.

D Utility Function and Special Properties of the Elite

A small group that we name ‘the elite’ and denote with e, of arbitrarily small mass (e < 1 and
e −→ 0), exhibits the following three properties:

Assumption 1 (The elite owns the media). The elite owns the media, and is able to spread
messages in the form of public announcements that reach every corner of the polity. It also can
use the media’s technology to find out the incumbent’s contemporaneous competency shock.

Assumption 2 (The elite holds Superior Information). The elite, through their exclusive
ownership of the media industry, can use the media’s technology in order to produce superior
information concerning the publicly provided good’s technological uncertainty.

The way superior information is generated and modeled here is simple. With probability
π the media are able to find out the incumbent’s contemporaneous competence shock; with
probability 1−π it learns nothing. As for the ordinary citizens, they never learn the incumbent’s
competence level contemporaneously unless the media makes a public announcement revealing
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it. The power of making these messages spread across the polity’s constituencies is monopolised
by the elite. We assume further that the extracted information is hard information (in the spirit
of Milgrom and Roberts [21]’s informed but interested party). That is, the media can provide
evidence (proofs) on the declared incumbent’s competence only when it has learnt its value15.
Because this is common knowledge, it is optimal for producers and voters to heed what the
media says when making up a decision.

Assumption 3 (The elite is partisan). We assume that at the beginning of every period,
once a politician has been elected, and before production is carried out, the elite learns their
preference for the incumbent, which is independent of the politician’s competence, if known.
Importantly, the value of this partisan preference is known to all agents in the economy.

This is the source of bias and heterogeneity among the fellow citizens with respect to their
preferences (being the information they handle another source of disparity of course). In all
other respects, note that all citizens are equal. In particular regarding the component of welfare
that is purely economical and their rational behaviour.

This political preference is captured by parameter λ, that enters linearly into the represen-
tative elite’s utility function (see equation (2.11)). The higher is λ the stronger is the elite’s
preference for the incumbent16.

To keep things simple we capture this property by assuming a stochastic preference shock
that enters linearly into the elite’s overall welfare. So in every period the elite have the same
preferences as the representative voter except for a taste parameter measuring their closeness
to the politician17 that we denote λ. The elite’s instantaneous utility function in period t is
therefore described by the following function

Wet = Wrt + λt (2.12)

Where subscript r denotes ‘representative voter’, whose utility function is the one described
in equation (2.11); subscript e denotes the elite. The partisan preference follows a short memory
process. Indeed, we assume that

λit = κit + κit−1 (2.13)

With and κ distributed with distribution function L(κ) in the support [−κ̄, κ̄], with density
l(κ) > 0, and E[κ] ≡

∫
κdL(κ) = 0. This is common knowledge.

This heterogeneity is the one making the transmission of information from the media to
the public a non-trivial matter. As in Crawford and Sobel [7]’s seminal work on strategic
information transmission, the sender (the media) is willing to send some information, but
probably not all information, to the receiver (the producers of input z in our economy). This

15This supervision technology is a direct application of Anderson and McLaren [3] to a specific economic
problem.

16Note that this preference shock follows the probabilistic voting model approach, first proposed by Lindbeck
and Weibull [19].

17Some may interpret this parameter as sheer cronyism or a reduced form for bribes. Note that in the latter
case, however, under our assumptions voters would observe corruption, and would probably decide to oust a
politician independently of his skills in power.
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information will be used to make up a decision regarding an action that has consequences on
both agents’ utility functions. By using Milgrom and Roberts [21]’s environment we of course
limit or constrain the possible messages that the media may send, but the basic conflict remains
as in the former. Indeed, the closer preferences are between the media and the public, the less
scope for manipulation there will be, which is precision enhancing from an ex ante perspective.

When the elite/media dislike the incumbent they will have incentives to manipulate be-
liefs (by withholding information) in order to alter the economy’s performance, putting the
incumbent into trouble. Conversely, if the elite likes the incumbent then they may withhold
information proving the incumbent to be too incompetent, in order to help him staying in
power. Being rational, however, producers will suspect the media’s withholding of information
when messages do not carry any precise information on the competency parameter, and make
inferences based on this conjecture, which will affect the economy in turn. As long as messages
are non-informative and the political shock is imperfectly disentangled from the demand shock,
there will be a range of values of the competency parameter for which the media is better off
withholding information when found.

So in equilibrium, as we show below, messages sent by the media can influence the produc-
tion of z and therefore the agents’ inference of the politician’s contemporaneous competency
parameter. I denote with M the message sent by the media and assume that it is either empty:
M = ∅ (when nothing has been learnt or when the media decides to withhold information
concerning the competency value if found); or is the revealed competency parameter itself: if
the found competency parameter is ε̃ then M = ε̃. So M takes values from the support of the
competency parameter when it is learnt by the media and the media is willing to spread the
news.

E Stochastic Structure

All agents can serve as president. But they differ in terms of their ability in producing the pub-
licly provided good kt+1 when in power. For any citizen i appointed as president, competency
evolves according to the following serially correlated stochastic process 18

εit =

 1
2
αit + 1

2
αit−1 if i is the incumbent

αit if i is a challenger or any candidate in an open seat election

We assume that αit is drawn from a distribution function in the support [α∗, α
∗], with

α∗ > 0 and α∗ < ∞. This random variable has density f2(α) > 0, with associated cumulative
distribution function F2(α). We further assume that its unconditional mean is ᾱ ≡ E(α) =∫ α∗

α∗
αf2(α)dα and define its unconditional variance as σ2

α, such that σα ≡
∫ α∗

α∗
(α− ᾱ)2f2(α)dα.

This is common knowledge.
Hence, the message M sent by the media is either such that M ∈ [α∗, α

∗] or M = ∅ if no
message is to be conveyed.

18This is following closely Rogoff [25].
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We assume that shocks are independent across agents and across time when an incumbent
has been reelected. Also note that this stochastic structure prevents any incumbent that has
proven to be highly competent in his early mandates, to remain in power more than two pres-
idential periods with certainty. The model is exhibiting short memory, capturing realistically
the fact that the ability in manoeuvring the economy and the polity may wither off across
time19.

Note that in period t + 1, once the public good k is realized and the election is over, αit is
known. Indeed, the tax level τ and the amount of public good g are observed, and so is the
price for input z. Therefore, from (2.10) voters infer zkt. Using (2.7), finally, they infer past
competence.

F Information Structure and Timing of events

At the beginning of any period following an open seat election, the competency shock is realised
and with some probability, observed by the media. Also, nature draws the elite’s preference for
the politician, parameter κ, with its value known to all agents. The media then decides what
message M to send to the public. At the beginning of period t, once period t − 1’s mandate
and election are over, everybody learns αit−1 and therefore εit−1.

After observing the media’s message rational producers decide how much input z to produce.
By the time production of the final good is to be carried out, total supply of input z in

the economy is predetermined, after using the media’s information. Trade in the market for
z determines the equilibrium price for this input. Demands is hit at the time trade is carried
out, by an aggregate demand shock θ. The price agents will pay, and the quantity of z they
will use in production, are realised in equilibrium.

The tax amount τ , current expenditures g, the amount zk, and the price of input z, are all
determined simultaneously in equilibrium20. These quantities are observed by all parties. At
the end of the period voters must decide between keeping the incumbent in power or electing
a challenger drawn from the population at random. When doing so they infer the incumbent’s
competence if no informative message has been publicised by the media, using observation of
pz, the media’s preference for the incumbent, and producers’ supply of input z. The voting rule
vt is in that case as follows

vt =

1 if Et(Γ
I
t+1) ≥ Et(Γ

O
t+1)

0 otherwise

Where vt = 1 means voting for the incumbent (I), and vt = 0 commands voting for the
opponent (O).

If the media does convey an informative message, then the voting rule is simple. If M =
εM > ᾱ then the voters will keep the incumbent; otherwise they will oust him from power.

19In addition, note that, as in Rogoff [25], competency is not something that the politician chooses, but rather
an intrinsic individual characteristic.

20Consumption is carried over at the end of the period.
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3 The Model with Full Information

To build the simplest benchmark, we assume that both the competence parameter and the
production shock are known to all parties with certainty. We study hence the solution of our
problem for a given pair (ε, θ).

As utility of both the politician and his fellow the representative citizen coincide, we consider
the incumbent’s problem. He must maximise (2.11) subject to the following constraints. First,
consumption must equal disposable income, which corresponds to total income minus taxes τ .

Secondly, we assume that the government always runs a balanced budget (equation 2.10).
Note that because the incumbent’s actions cannot affect economic outcomes further then “t”
(except the level of k, observed at time t+1, and which he can only affect by investing today
in input z), his problem boils down to the maximisation of his current utility. Using (2.7) and
(2.8) we have the following program at time “t”21

max
c,g,zk≥0

U(c, g) + δV
(εzk
θ

)
(3.1)

Subject to

g + pzzk ≤ τ (3.2)

and

c ≤ y − τ (3.3)

From these equations we show in the appendix that total demand for z, zD, is a decreasing
function of the competency parameter.

On the supply side of input z we know that with full information the prevailing price is
perfectly anticipated by producers (there’s perfect foresight). For a given price, any individual
producer maximises

max
z
π = pzz − C(z) (3.4)

the solution to which we denote z∗ = H(pz), with H(pz) ≡ ∂C−1(z(p))
∂z

> 0, the marginal
cost’s inverse function. Then, total supply of z at the end of the period will be

zS =

∫
n

Hn(pz)dn ≡ H(pz) (3.5)

Where n denotes a single producer, the integration variable.
Call p∗z the price clearing the market. We can now state our first property for the case under

complete information.

Property 1. There exists a unique price p∗z clearing the market for z, which is strictly decreasing
in the politician’s competence ε. Consumption c and the publicly provided good g are both

21We drop time subscripts for all variables to ease notation. Note also that, for given known θ, solving for zk
is equivalent to solving for zD.
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stricly decreasing in pz, whereas the tax level τ is strictly increasing. The representative agent’s
instantaneous welfare is decreasing (increasing) in the price of input z (competence).

Because we have assumed that the politician’s competence is known, nothing less is required
in order to predict the electoral outcome. Indeed, if the contemporaneous competence shock is
above ᾱ voters will keep the incumbent, and oust him otherwise, just as in Rogoff [25] under
full information.

In our case, the incumbent will be reelected if22

EtW
∗[p∗z(εt+1)]− EtW ∗[p∗z(ε

O
t+1)] ≥ 0 (3.6)

Where the first term in the LHS of the inequality is given by

EtW
∗[p∗z(εt+1)|αt = αi]≡Ωi

=

∫ αi+α∗
2

αi

2

W ∗[p∗z(ε)]f(ε)dε

(3.7)

Because voters cannot learn anything about the opponent’s competence we have (they take
the unconditional mean)

EtW
∗[p∗z(ε

O
t+1)]≡ΩO

=

∫ α∗

α∗

W ∗[p∗z(ε)]f(ε)dε

(3.8)

Analogously to the case in Rogoff [25]’s, if αi > ᾱ then Ωi > ΩO, and Ωi < ΩO otherwise.

4 The Model with Uncertainty

There are several cases to consider. We first start with the case without media intervention,
which coincides with the case where there is media in the economy, but where the economy
finds itself at the first period of any mandate. If the media does not learn anything about the
incumbent and thus M = ∅, then the equilibrium that unfolds will look like the one we describe
in this section below. Importantly, we describe the equilibrium solution that will be used all
way through later on.

A Uncertainty without Media

The key variable making agents heterogenous as to the information they have, is the incumbent’s
competency. Now we must take into account when retrieving the equilibrium price of z, the

22I have kept Rogoff [25]’s notation in all parts where the environment coincides to make comparison as neat
as possible.
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beliefs of both the rational producers and the politician himself. The solution and equilibrium
concept is that of a Bayesian Rational Expectation Equilibrium (REE). A unique state of the
economy is described by the pair (ε, θ).

Definition 1. A Bayesian REE for this economy is a vector (z∗k, τ
∗, g∗, p∗z) such that for any

state possible state (ε, θ):

1. (z∗k, τ
∗, g∗) solves the incumbent’s problem;

2. p∗z(ε, θ) is a price function clearing the market for input z at any state of the economy;

3. z∗k maximises producers’ expected profits, given the price function p∗z(ε, θ);

4. Beliefs are update using Bayes law.

Take the incumbent’s problem and consider any state of the economy (ε, θ), which is partially
known by the incumbent, who knows ε. Note that if an equilibrium exists, the incumbent will
know everything after observing the price, from which he will infer the remaining parameter
describing a given state, θ. Now, suppose that we have a joint distribution function for these
parameters conditional on the equilibrium price, that we denote F (θ, ε|pz, H(pez)), where pez
denotes the price that producers expect to prevail, which is known to traders, and the politician
particularly, before trade is carried out. Then the problem the incumbent has to solve is the
following

max
c,g,zk≥0

U(c, g) +

∫
δV
(εzk
θ

)
dF (θ, ε|pz, H(pez)) (4.1)

Solving this problem follows similar steps as those described in the appendix for the complete
information case. A key necessary condition for an interior solution, for given expectations from
producers, and assuming that the market clears, is the following

pz =

∫
δV ′

(
εH(pez)

θ

)(
h

(
H(pez)

θ

))−1

εdF (θ, ε|pz) (4.2)

We look for a REE price. A REE price, as defined in Lucas [20], as a continuous, nonnegative
function pz(.) of the state of the economy, which in this case is described by the pair (ε, θ)23,
with the aggregate supply of input z, H(pez), bounded away from zero. For the time being, we
assume the latter to hold true, and then check its validity when studying the optimal behaviour
of producers. Any REE price of such characteristics also satisfies the following condition

h

(
εH(pez)

θ

)
pz(H(pez), ε, θ) =

∫
δV ′

(
εH(pez)

θ

)
εdG(θ, ε|pz(H(pez), ε, θ), H(pez)) (4.3)

23It is implicit in this configuration, that ε is composed of both past and present competency shocks: αt−1,
which is known, and αt, which is only known to the politician. We have omitted such terms to simplify notation.
Also note that in the case with media, and in an important way, a state of the economy will also be described
by the partisan preference shocks of the media, κt and κt−1, which are known to all parties.
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Where G(θ, ε|pz(H(pez), ε, θ), H(pez)) is the objective joint distributon of the uncertain pa-
rameters conditional on the price and H(pez), both observed by the politician and traders in the
market for z.

We first note that if there is a solution, this solution is monotonic in ε
θ
: if ε0

θ0
> ε1

θ1
, then

pz(H(pez), ε0, θ0) 6= pz(H(pez), ε1, θ1). To prove this we proceed by steps. First I define % = εH(pez)
θ

.

Note that for given H(pez) , %0 = ε0H(pez)
θ0

is greater than %1 = ε1H(pez)
θ1

only if ε0
θ0
> ε1

θ1
. So proving

that any solution would be monotonic in ε
θ
, for given H(pez), is equal to proving its monotonicity

respect to %.
Now, to prove this property, assume on the contrary that is %0 > %1 is true but p0

z ≡
pz(H(pez), %0) = pz(H(pez), %1) ≡ p1

z. Then from (4.3) we would have

h(%0)p0
z =

∫
δV ′(%0)εdG(θ, ε|p0

z, H(pez)) (4.4)

and

h(%1)p0
z =

∫
δV ′(%1)εdG(θ, ε|p0

z, H(pez)) (4.5)

But this is impossible by virtue of h being strictly increasing, and V ′ strictly decreasing, in
their respective arguments.

This implies that the distribution conditional on pz(H(pez), ε, θ) and H(pez) is the same as
the distribution conditional on ε

θ
and H(pez) for all solution functions pz(.).

Now, before proceeding, an important remark is in order. Traders do not all hold the same
information when trade is carried out. However, as one may conjecture, rational traders would
follow the best informed one. That is, it is natural to assume that the incumbent takes the
lead, because other traders would not be able to beat him. Yet, this will be possible only if
the incumbent is not exploiting this fact to his advantage and against his fellow citizens. A
sufficient condition is to assume that the monotone hazard rate applies.

Assumption 4 (The monotone hazard rate). d
dε

(
F2(ε)
f2(ε)

)
≥ 0.

This is somewhat a incentive compatible constraint taking place. We also have to impose
the ego rent not to be too high (we assume this is the case all done the line). If an incumbent
with low competence could pass as the most competent one (by lowering the price) he would
certainly increase the probability of being reelected, but this will come with at a cost. First,
he will buy fewer units of input z, making utility for the next period, from consumption of
the public good k, lower. In particular, if he were less competent than an average politician,
by making himself reelected, expected utility next period will be lower than the expected one
obtained from picking somebody at random.

Following the standard method, we conjecture next a possible solution, and show that it is
indeed a solution, and furthermore, that it is unique for given H(pez). Suppose a solution exists,
and denote it pz(%) = pz(H(pez), ε, θ). We conjecture that this solution is proportional to the
competency parameter (from analysis of the complete information case). If pz(%) is a solution,
then a key step is recognizing that at the equilibrium the incumbent would know everything:

15



he would infer %, and, for given and known H(pez),
ε
θ
. That is, at equilibrium p∗z = pz(%)ε,

which implies % = p−1
z (p

∗
z

ε
). But knowing H(pez), implies ε

θ
= %

H(pez)
= p−1

z (p∗z)
H(pez)

. Indeed, from

(4.3), at the equilibrium a solution satisfies the following condition (where we have exploited
the incumbent’s knowledge of his competence)

h(%)pz(%) = δV ′(%)ε (4.6)

or

pz(%) =
δV ′(%)

h(%)
ε (4.7)

We have found the unique solution to our problem, for given H(pez), which as shown in the
appendix, is strictly decreasing in the incumbent’s competence and producers’ supply of the
input, and strictly increasing in the aggregate demand shock. Yet, because any information
from the incumbent to voters about θ would not be credible, the fact that the incumbent knows
everything at the equilibrium does not mean that voters do. The incumbent cannot credibily
transmit that θ is the value he has observed. Unless voters observe either the highest or lowest
possible price, where inference would be perfect, they only observe the price (note that they
cannot observe θ and ε nor ε

θ
). Note that, from equation (4.7)

p′z(%) = δ

(
V ′′(%)h(%)− h′(%)V ′(%)

h2(%)

)
ε < 0 (4.8)

Importantly, this also implies that the price is strictly decreasing in H(pez). Also note that

pz(%) is a bounded function. Denote ψ(%, ε) = δV ′(%)
h(%)

ε. We can now gather all these results in
the following property.

Property 2. For a given H(pez) equation (4.3) has exactly one continuous solution ψ(%, ε) on
(0,∞). The function ψ(%, ε) is strictly positive and continuously differentiable. Further, it is
the unique equilibrium price function.

Now we turn to the producers’ problem. Given property (2), for given H(pez) (that we
denote hereafter by z∗ to ease notation), the producers know the solution function, and also
know the price function’s density function, that we denote by fp(pz) > 0. Furthermore, we
assume that the conditional density fp(p|z∗) > 0 exists and is well defined. Therefore the price

expected to prevail, conditional on the quantity of input to be supplied, z∗, is p
e|z∗
z ≡ E[pz|z∗] =∫

pzfp(pz|z∗). Then the producers solve at the beginning of any period the following programme

max
z
π = pe|z

∗

z z − C(z) (4.9)

The solution to which is z = H(p
e|z∗
z ). Note that there is a unique solution to this problem.

Indeed, a solution satisfies: Θ ≡ z∗ − H(p
e|z∗
z ) = 0. Note that Θ is continuous in all its

arguments. Besides

∂Θ

∂z∗
= 1−H ′(pe|z∗z )ψ′(%, ε)

ε

θ
> 0 (4.10)
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Which is strictly positive. Further, Θ→∞+ when z∗ →∞+, and Θ→∞− when z∗ → 0.
So there is a unique solution.

Finally, we consider the voters’ inference problem. What do we assume the voters know? In
this basic setup, we assume they know z∗, and they know the price. Their problem is to compute
the next period’s welfare if they were to vote for the incumbent, given all the information at
hand. This is compared to the expected welfare from picking someone from the population at
random. In computing the first case they use the conditional density function f2(ε|p∗z), which
we assume is well defined. For the opponent they use the unconditional density function, as
shown for the complete information case (see equation (3.8)).

B Uncertainty with Media

In this section we study the case where uncertainty can be held back to some extent by infor-
mation transmitted by the media. There are several cases to consider. In all of them a Bayesian
REE exists. We define this type of equilibrium, which differs to the one above only in that the
media is taken into account. Note that a state now also contemplates the variable λ: any state
is described by the triple (ε, θ, λ).

Definition 2. A Bayesian REE for the model with media is a vector (z∗k, τ
∗, g∗, p∗z,M) such

that for any possible state (ε, θ, λ):

1. (z∗k, τ
∗, g∗) solves the incumbent’s problem;

2. p∗z(ε, θ, λ) is a price function clearing the market for input z at any state of the economy;

3. M maximises the Media’s expected welfare;

4. z∗k maximises producers’ expected profits, given the price function p∗z(ε, θ, λ);

5. Beliefs are updated using Bayes law.

The easiest case, and one which will be used further on, is the one where the media learns
and shares information about the politician’s competence. We look to this problem next.

B.1 The Media reports on the Politician’s competence

In this case everything is as in the former case, except for production of the intermediate input.
In forecasting the price, now producers will use information bore in the media’s message, which
is truthful. Indeed, p

e|z∗
z ≡ E[pz|z∗,M ] =

∫
pzfp(pz|z∗,M).

To show that there is a unique equilibrium is direct, and follows same steps as shown above.
Importantly, due to the media’s transmission of information, the values that all variables take
in equilibrium change, and more importantly, the decision for voters is drastically affected.
They do not have to infer the incumbent’s competence from prices, but just need to heed what
the media had said. The rule at the polling station is, of course, identical to the one in the
complete information case.

Note that as long as the media reports in both at the beginning and at the end of any
mandate, the values that the variables of interest would take on average during electoral years
will not differ to those observed on average in non-electoral years.
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In the next case I show why this is not true when the media withholds information. Incen-
tives and outcomes will significantly differ.

B.2 The Media reports M = ∅
Because the problem is symmetric, I describe next one out of two of the possible cases24. I
consider the case in which the media is in favour of the incumbent, so λ > 0. If the economy
is within any mandate’s first period, note that everything is as in the case with uncertainty
but without media. This is true because the media would not have the incentive to interfere
over the voter’s political decision. Consequently, if agents observe M = ∅ they know that it is
because the media has not learnt anything about the contemporaneous competency shock.

But this is not the case at the end of any mandate, as I show below. All agents know the
structure of the economy, and can solve the problem that the media faces when it has found
that the competency parameter is not good news for electoral purposes. Indeed, the media has
two possible actions to consider: either it tells the truth knowing that it will imply ousting his
likeminded politician, or it withholds the information (sometimes the media would not learn
anything about the politician, and would not have a choice, but the fundamental question is
producers and voters’ conjecture on what the media would do under these alternatives with
evidence at hand).

The media knows that if there were a strategy for information transmission, the producers,
who are rational and know the structure of the economy, would take it into account when
forecasting the final price. Let us take the producers’ expectations as given and consider the
media’s alternative actions.

One possibility is to send an informative message. That is, if ε′ is observed, M = ε′. The
alternative would be M = ∅.

First note that if αit ≥ ᾱ, it is a dominant strategy to spread the news. This is due to the
fact, given by the assumption about the stochastic process governing competence through time,
that next period’s expected competence with the incumbent still in power, would be greater or
equal to what the media can possible get with the appointment of an opponent on average. The
economy will perfom better, in expected terms, but also the media will benefit with certainty
from having his likeminded politician in power (recall that with an opponent he expects zero
gains from this dimension, E(κ) = 0).

The more complicated decision comes when αit < ᾱ. His message will not only affect
the economy today, but by influencing voters’ decision the media might make an incompetent
politician stay in power, which in expected terms would be worse than picking someone from the
pool of politicians (all citizens indeed). How far will the media go protecting a bad incumbent?
Would it go all the way down?

An important step is recognizing that if there were a value for αit below which, given the
known political preference of the media (λ) the media is not willing to withhold information,
and above which (as long as it is below ᾱ) it is ready to “protect” the incumbent, the producers
would infer it, and more importantly, would use this knowledge.

Suppose that key threshold is ε̃. Let us define the probability that no message will be

24To be clear, one case being having the media against the incumbent, and the order having the media in
favour of him.
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conveyed as ρ(λ, ε̃, π) ≡ 1−π+π[F2(ε̄)−F2(ε̃)]. Then the conditional Bayesian posterior used
by producers when forecasting the equilibrium price, that we denote d(ε|z∗, λ, ε̃, π,M = ∅, αt−1)
is the following:

d(ε|z∗, λ, ε̃, π,M = ∅, αt−1) =


(1−π)f2(ε′)
ρ(λ,ε̃,π)

if ε′ < ε̃

f2(ε′)
ρ(λ,ε̃,π)

if ε̃ ≤ ε′ < ε̄

(1−π)f2(ε′)
ρ(λ,ε̃,π)

if ε′ ≥ ε̄

(4.11)

Note that using this posterior conditional density function, the expected price will increase.
On average, producers will expect a less competent politician than what would they have
expected after using the unconditional density function. So producers will produce more of
input z as compared to the case without media (or with λ = 0, which is the same). This is the
‘suspicion effect’ taking place over producers’ forecasting and production problem. This effect
would have consequences upon the economic variables that we study. We will turn to them
later on. But before I state the main result of this paper in the following theorem.

Theorem 1. At the last period of any mandate, for given and known Media political preference
λ (−λ), when the contemporaneous competency shock α′t (and consequently ε′t) is observed by
the media, and α′t ≥ ᾱ (α′t ≤ ᾱ), it is a dominant strategy not to withhold information: they
send the message M = ε′t. On the contrary, if α′t < ᾱ (α′t > ᾱ) there exists a threshold αL < ᾱ
(αH > ᾱ), below (above) which it is strategically optimal for the media to send an informative
message M = ε′t, and above (below) which it is optimal to send a non informative message
M = ∅.

Proof. We show one case, bearing from the symmetry of the problem. Consider λt > 0: the
media is in favour of the incumbent. Also assume that α′t < ᾱ had been observed by the media.
We consider the media’s problem when deciding what message to send. What the media do is
compare expected welfare under two possible actions: M = ε′ and M = ∅. It is convenient to
define the following expressions:

Υt(x) ≡ Ut(x) + δVt(x)

and
∆ ≡ ΩM=∅ − ΩM=ε′

Where

ΩM=ε′ ≡ Et[Υt(ε
′
t)|M = ε′] + κt + δEt[Υt(ε

′
t)] (4.12)

and

ΩM=ε′ ≡Et[Υt(ε
′
t)|M = ∅] + κt

+δProb[I|M = ∅][Et[Υt(ε
′
t)|M = ∅] + κt] + δ(1− Prob[I|M = ∅])Et[Υt(ε)]

(4.13)
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Where in the two last definitions we have used the fact that E(κ) = 0. Also, Prob[I|M = ∅]
is the probability that the incumbent is elected given the message, and according to voters’
inference after observing the price (this probability is not equal to the actual probability because
θ has not been realized yet). Then, we have

∆ =

≶︷ ︸︸ ︷
{Et[Υt(ε

′
t)|M = ∅]− Et[Υt(ε

′
t)|M = ε′]}+

> 0︷ ︸︸ ︷
δProb[I|M = ∅]κt

+ δ {Prob[I|M = ∅] {Et[Υt+1(ε′t)|M = ∅]− Et[Υt+1(ε)]}}︸ ︷︷ ︸
< 0

(4.14)

Now, note from equation (4.14) that the first term in brackets, which compares today’s
expected welfare if no message is conveyed to today’s expected welfare if an informative message
is shared, has no clear sign, whereas the second term is strictly positive (κ > 0) and the last
bracketed term in braces is the difference in the expected welfare for tomorrow following either
strategy, which is negative.

Importantly, notice that ∂∆
∂ε′t

> 0. The higher the observed competence parameter, the higher

the chances that the incumbent will be reelected, and the closer, ex-ante, will the differences in
braces above will be. In addition, observe that

lim
ε 7−→ε̄

= δκt > 0 (4.15)

and

lim
ε7−→α∗

= Et[Υt(ε
′
t)|M = ∅]− Et[Υt(ε

′
t)|M = ε′] < 0 (4.16)

Using the mean value theorem, we have proven that there is a unique value for the compe-
tence shock, that we denote εL, such that α∗ < εL < ᾱ and ∆ = 0.

Using the implicit function theorem, it is direct to show that this threshold is a decreasing
function of parameter κ.

This ends proof of the main result.

5 Predictions on the Political Budget Cycle

It is straightforward from theorem above to predict how the political budget will behave in this
model. I summarize the predicitions that this models has on the Political Budget Cycle:

1. First immediate result is that there would be no Political Budget Cycle as such if either
the media is fully proficient (π = 1), or on the contrary it is not able to extract informative
signals at all (π = 0). This is direct from inspection of equation (4.11).

2. If the media is in favour of an incumbent and does not convey an informative message
(wether it does because it had not learnt anything or out of strategic behaviour seeking
to protect his likeminded incumbent, it does not matter), producers will anticipate a
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higher demand for input z than the case without media, which would lead them to higher
production than in normal times. This higher production will press prices down. Facing
the same demand aggregate shock, an incumbent who is known to be favoured by the
media (independently of the value the competency has), will enjoy some slackness in the
balanced-budget condition that will lead him to lower taxes and increase consumption of
the other publicly provided good g.

3. Contrariwise, if the media is known to be against the incumbent, the suspicion effect will
play against the incumbent: taxes will increase and provision of the other public good
decrease, as compared to the case where no message is conveyed in a non-electoral year.

4. The higher the pull in favour of an incumbent (the higher the observed realization of
parameter λ), and contrariwise, the stronger is the preference of the media against the
incumbent, the larger the effect upon taxes and public expenditures.

5. Another consequence of our model is that, for given political preference of the media, for
intermediate values of competence it is more likely to observe non-informative messages.
That is, the more tight is the election, the less informative the media will be. It is under
these cases too that the effect upon taxes and public spending will be more severe: the
Political Bugdet Cycle will be starker.

6 Conclusions

In this paper I have proposed a new mechanism through which the Political Budget Cycle is
generated. A politically motivated media willing to affect voters’ decision on whether to keep
an incumbent or not, strategically withholds information, when found, in order to alter the
electoral outcome to its advantage. As a consequence, rational agents in the economy form
expectations that take into account this incentive. They are suspicious of the media, of whom
they know how strong its pull in favour or against the incumbent is. Expectations are affected,
and so are all the economic variables in the model, especially taxes and expenditures on publicly
provided goods.

Because these incentives are absent at the beginning of any mandate, they way macroeco-
nomic variables evolve during electoral years (at the end of every mandate) differs, stochastically
speaking, from what occurs during non-electoral ones.

The scope for electoral manipulation is limited, however, by pluralism within the media.

A Appendix

Proof of Property 1 and the full certainty case

Consider the full information case, for a given pair of known parameters (θ, ε). From (4.1) we
can write the problem under the following Lagrangian formulation:

L(c, g, zk, λ1, λ2) = U(c, g) + δV (εzk) + λ1 [τ − g − pzzk] + λ2 [y − τ − c] (A.1)

The Kuhn-Tucker conditions for maximisation of this problem are the following
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−Uc(c, g)− λ2 + νc ≤ 0 (A.2)

Ug(c, g)− λ1 + νg ≤ 0 (A.3)

δV ′(zk)ε+ λ1pz − νz ≤ 0 (A.4)

λ1 [τ − g − pzzk] = 0 (A.5)

λ2 [y − τ − c] = 0 (A.6)

νcc = 0 (A.7)

νgg = 0 (A.8)

νzz = 0 (A.9)

Where νc, νg, νz ≥ 0 are the nonnegativity constraints, and λ1, λ2 ≥ 0 are the lagrangian
multipliers. Assuming an interior solution with λ1, λ2 > 0 we have

−Uc(c, g)− λ2 = 0 (A.10)

Ug(c, g)− λ1 = 0 (A.11)

and

V ′(εzk)ε− λ1pz = 0 (A.12)

The aim now is to express τ and g and λ1 as functions of k, with the solution to λ1 interpreted
as the marginal cost (in terms of foregone utility from private consumption c and consumption
of the publicly provided good g) of producing the long-term public good k. Let us assume
indeed λ1 > 0 and λ2 > 0. Then, using (A.5) we have that g = τ − pz kθε and using (A.6) we
have c = y − τ . Now, using (A.11) in (A.10) we have

Θ1 ≡ −Uc
(
y − τ, τ − pz

kθ

ε

)
− λ2 = 0 (A.13)

Note that ∂Θ1

∂τ
= Ucc + Ucg, which is strictly negative by the normality assumption. Also,

note that ∂Θ1

∂k
= −Ucgpz θε , which is strictly negative because we assume pz > 0. Using the

implicit function theorem, we have then that ∂τ
∂k
> 0, implying in turn that consumption c(k)

is strictly decreasing in k (this is direct from c = y − τ(k)). Now, using (A.11), we find
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Θ2 ≡ Ug

(
y − g − pz

kθ

ε
, g

)
− λ1 = 0 (A.14)

Note that ∂Θ2

∂g
= −Ugc +Ugg < 0 and ∂Θ2

∂k
= −Ugcpz θε < 0. Using again the implicit function

theorem we find g(k), which is strictly decreasing. Also, ∂Θ2

∂λ1
= −1 < 0 and

∂Θ2

∂k
= −Ugc

[
∂g

∂k
+
θpz
ε

]
+ Ugg

∂g

∂k
(A.15)

Note that the expression in the bracketed parenthesis in RHS of (A.15) is equal to ∂τ(k)
∂k

> 0,
which implies that λ1 is a strictly increasing function of k, that we denote as h(k). This function
is positive, increasing and continuously differentiable, and as k tends to zero, h(k) tends to a
positive limit, h(0). In addition, using these later results, and (A.12), we have

h(k)pz ≥ δV ′(εzk)ε (A.16)

With equality if λ1 > 0. Now let us use the market clearing condition for input z. Let us
assume that the known supply of z, that we denote z∗, is strictly positive: z∗ > 0. Imposing the
market condition implies that k = εzD

θ
= εz∗

θ
. Then, under complete information and knowing

the solution to the optimal REE problem for producers, we have from (A.16)

h

(
εz∗

θ

)
pz = δV ′

(
εz∗

θ

)
ε (A.17)

or simply

pz = δV ′
(
εz∗

θ

)[
h

(
εz∗

θ

)]−1

ε (A.18)

Assuming always that the producers’ expectations yield a positive supply, note that for
given expectations the price solution is monotonic in ε, meaning that the solution is unique for
a given pair of (z∗, θ). Suppose not, and suppose that ε = ϑ θ

z∗
Take ε0 > ε1 and assume that

p0
z ≡ pz(ε0, θ, z

∗) = pz(ε1, θ, z
∗) ≡ p1

z. But this is not possible because

p0
z = δV ′

(
ε0
θ

z∗

)[
h

(
ε0
θ

z∗

)]−1

ϑ
θ

z∗
(A.19)

and

p1
z = δV ′

(
ε1
θ

z∗

)[
h

(
ε1
θ

z∗

)]−1

ϑ
θ

z∗
(A.20)

Dividing the last two equations we have

1 =
p0
z

p1
z

6=
V ′
(
ε0

θ
z∗

) [
h
(
ε0

θ
z∗

)]−1

V ′
(
ε1

θ
z∗

) [
h
(
ε1

θ
z∗

)]−1 < 1 (A.21)

This is due to the fact that h(.) is strictly increasing and V ′(.) strictly decreasing.
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Now we turn to the producers. Recall that under complete information they have perfect
foresight. That is, if p∗z is the REE price clearing the market, then z∗ = H(p∗z), by definition.
Then

p∗z = δV ′
(
εH(p∗z)

θ

)[
h

(
εH(p∗z)

θ

)]−1

ε (A.22)

Now we define Θ3 ≡ p∗z − δV ′
(
εH(p∗z)

θ

) [
h
(
εH(p∗z)

θ

)]−1

ε = 0.

Then

∂Θ3

∂pz
= 1− δ

[
V ′′
(
εH(p∗z)

θ

)
H(p∗z)

ε

θ

(
h

(
εH(p∗z)

θ

))−1

− V ′
(
εH(p∗z)

θ

)(
εh′(.)H ′(p∗z)

θ(h(.))2

)]
ε

(A.23)
Which is strictly positive from V ′′(.) < 0, and the fact that both h(.) andH(.) are strictly

increasing in their arguments. Also note that Θ3 tends to −∞ when pz −→ 0 (Recall that
h(0) > 0 and that limx−→0V

′(0) = +∞). Similarly, Θ3 tends to +∞ when pz −→∞. So there
is a unique solution. In addition, we have the following

∂Θ3

∂ε
=−δ

[
V ′′
(
εH(p∗z)

θ

)
H(p∗z)

θ

(
h

(
H(p∗z)

θ

))−1

− V ′
(
εH(p∗z)

θ

)(
h′(.)H(p∗z)

θ(h(.))2

)]
ε

−δV ′
(
εH(p∗z)

θ

)[
h

(
εH(p∗z)

θ

)]−1

(A.24)

Define % ≡ εH(p∗z)
θ

. Then we have from the equation (A.24)

∂Θ3

∂ε
=−δ

[
V ′′(%)%

h(%)
− h′(%)V ′(%)%

h2(%)
+
V ′(%)

h(%)

]
=− δ

h(%)

[
V ′′(%)%+ V ′(%)− V ′(%)h′(%)%

h(%)

]
> 0

(A.25)

Where in the last step we have used (2.4). This implies that the equilibrium market clearing
price of input z is decreasing in the politician’s competence. This ends proof of property 1.
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