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Abstract 

This article first presents an econometric study suggesting that intergovernmental transfers to Brazilian 

municipalities are strongly partisan motivated. In light of that stylized fact, it develops an extension to 

Rogoff (1990)’s model to analyze the effect of partisan motivated transfers into sub-national electoral and 

fiscal equilibria. The main finding is that important partisan transfers may undo the positive selection 

aspect of political budget cycles. Indeed, partisan transfers may, on one hand, eliminate the political 

budget cycle, solving a moral hazard problem, but, on the other hand, they may retain an incompetent 

incumbent in office, bringing about an adverse selection problem.  
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1. Introduction 

Economists have long been interested in the relationship between economic performance and 

electoral success. As early as 1944, Kerr (1944) presented a preliminary study suggesting that 

favorable economic conditions were positively correlated with republican vote in the United 

States.  Thereafter, several econometric and theoretical papers have focused on better understand 

this relationship between economics and politics. For instance, Kramer (1971) analyzes 

American voting behavior between 1896 and 1964, and concludes that a reduction by 10% in per 

capita income leads to a loss of almost 5% in the congressional votes of the President’s party.  

Furthermore, that article suggests that economic cycles explain about 50% of the variance of 

legislative voting.  

  Given the importance voters seem to confer to economic performance when taking their 

ballot, incumbents have a clear incentive to seek growth in electoral times in order to obtain the 

corresponding political bonus.  

                                                 
1 Please send all correspondence to Mauricio Bugarin, Economics Department, University of Illinois at Urbana-
Champaign, 330 Wohlers Hall, 1206 S. Sixth Street, Champaign, Illinois 61820. Telephone: 1-217-3659756. E-
mail: bugarin@uiuc.edu. 
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 The seminal paper that has tried to formally explain that behavior is Nordhaus (1975), 

which sets the expression “Political Business Cycle”. According to that study, the Executive 

incumbent increases money supply prior to electoral years in order to increase production, thus 

reducing unemployment. As a consequence, voters reelect the incumbent, seemingly ignoring 

that the incumbent’s present policy will redound in increased prices and reduced employment in 

the near future.  

Nordhaus’ argument may be questioned in light of rational expectations since voters 

appear to be constantly deluded by the incumbent, despite the limited effect that the increase in 

money supply brings to economic growth in the medium-run. A refinement of that theory is the 

“Political Budget Cycle” approach developed by Rogoff (1990). Rogoff focuses the incumbent’s 

strategy on fiscal policy. According to that article, voters have incomplete information about the 

Executive incumbent’s administrative competence, which gives a competent incumbent an 

incentive to bias pre-election fiscal policy in order to signal his competence, thereby enhancing 

the probability of reelection.  

That study’s main conclusion is that, although political budget cycles cause a distortion in 

fiscal policy, they also constitute an effective mechanism for information updating about the 

incumbent’s administrative competence, allowing voters to reelect only the most competent 

politicians. Therefore, Rogoff (1990)’s model reconciles the documented political business 

cycles literature with the rational choice approach to political economy. Moreover, it derives the 

political budget cycle as a second-best equilibrium in view of the asymmetric information that 

exists between voters and their elected representatives. In other words, the political budget cycle 

is a compromise whereby voters give up some electoral control, the moral hazard part of voters’ 

concern,  in order to gain in the quality of elected officials, the adverse selection part of their 

electoral concern. 

However, the political budget cycle literature tends to concentrate on the fiscal policy 

choices of a unitary government, disregarding the intergovernmental relations that are the basis 

of a fiscal federation. Therefore, one may ask how the intricate systems of transfers between 

different governments in a federation may affect the budget cycle equilibrium in lower levels of 

governments, such as state and city governments. The main purpose of this article is to explore 

the effect of voluntary transfers from higher levels of government on the electoral and economic 

equilibrium at lower level governments.  



The first part of this article, section 2, explores data from Brazilian municipalities, and 

concludes that there is strong evidence that voluntary transfers from state governments to 

municipalities are partisan motivated, i.e. a municipality is more likely to receive voluntary 

transfers from the state government if the city mayor and the governor belong to the same party. 

After establishing the stylized fact that voluntary transfers tend to be highly partisan motivated, 

the rest of the paper tries to characterize the potential effect of such transfers on the political 

equilibrium. More specifically, one wants to determine to what extent partisan transfers affect 

the political budget cycle and the second best property of allowing voters to choose the most 

competent politician, which was highlighted in Rogoff (1990). 

Section 3 extends the basic model in Rogoff (1990) in order to include two levels of 

government with staggered elections for state and city governments. Section 4 solves the 

electoral game in the simple case where there is perfect information about the competence of the 

incumbent politician. The main result is that even under complete information, partisan transfers 

may constitute a friction strong enough to change people’s behavior, in such a way that voters 

may prefer to reelect an incompetent mayor that belongs to the governor’s party rather than 

switching to a more competent politician that belongs to a different party. Alternatively, voters 

may prefer not to reelect a competent incumbent in order to replace him with a less competent 

politician from the governor’s political party. 

Section 5 extends those results to the context of incomplete information about the true 

competence of the incumbent. In this case, political budget cycles may arise in equilibrium and, 

in fact, may be magnified in comparison to Rogoff (1990)’s model, due to the fact that belonging 

to the governor’s party increases the incumbent mayor fiscal policy distortion capabilities. 

Therefore, the moral hazard cost of the political budget cycle may be increased by the existence 

of voluntary transfers. 

Moreover, when transfers are important enough they may totally offset any signaling 

concerns so that no political budget cycles will arise in equilibrium. In that case voters will 

choose the candidate that belongs to the governor’s party, regardless of administrative 

competence. Therefore, there is no moral hazard cost associated to electoral competition, as 

voters and politicians’ fiscal policy goals are aligned, but there may be severe adverse selection 

with a less competent incumbent being successively reelected. 



The main message of this study, discussed in section 6, is that intergovernamental 

voluntary transfers are not innocuous technical issues but have important implications to 

subnational political equilibria and should, therefore, be carefully regulated in order to avoid its 

inefficiency effect on incumbent selection. 

 

 

2. Case Study: Partisan Transfers in the Brazilian Fiscal Federation 

Rogoff (1990) study focuses on a government whose revenues are fully collected from its 

constituents, such that incumbents have both the bonus and the onus of taxation and public 

service production. However, most countries are organized as fiscal federations with intricate 

systems of intergovernmental transfers. When centering attention to the lowest hierarchical level 

of government in a federation, it is not uncommon to find that important shares of local revenues 

come from transfers from the upper level governments. In this section we study the specific case 

of Brazil. 

The political and administrative organization of the Brazilian Federative Republic 

comprises the Union, the States and the Municipalities, all of them autonomous according to 

Brazilian Constitution. The Constitution establishes which taxes might be collected by each level 

of government, as well as mandatory transfers from upper levels to the lower levels of 

government. Table 1 shows the total amount of revenue collected by each government level in 

Brazil as well as final revenues net of out-transfers from year 2000 to year 2004. The notation R$ 

refers to Reals, the Brazilian currency, in current values.  The data confirms that local 

governments are strongly dependent on higher governments’ transfers. Indeed, municipalities’ 

collected tax revenue typically corresponds to only one fourth of their total revenue. 

 Moreover, Table 2 shows the relative participation of voluntary transfers in total transfers 

from the Union to the states and municipalities from 1995 to 2000, according to Prado (2001), in 

thousands of reals in year 2000 values. One notices that not only the participation of voluntary 

transfers is significant in terms of total transfers, but it also has increased steadily from 18% to 

above 30% during the period. One important component of non-constitutional transfers refers to 

costs of maintaining the integrated national public health system, the SUS. Although these 

transfers are not constitutional, an important part of them is regulated by detailed legislation. 

Therefore, one could argue such expenditure is not voluntary transfer. The last two columns of 



that table adjusts for the SUS transfers and finds a lower relative participation of voluntary 

transfers, but still significant at 12.3% of total transfers on average.  

 

Table 1: Tax Revenues and Total Revenues in the Brazilian Federation, years 2000-2003 

R$ million % nation's 
revenue

% local  
revenue

R$ million % nation's 
revenue

% local  
revenue

R$ million % nation's 
revenue

% local  
revenue

R$ million % nation's 
revenue

% local  
revenue

Federal revenue 247420 69.14 100.0 280197 68.92 100.0 334325 69.91 100.0 376694 69.4 100.0

−
Transfers to 
States 26793 7.49 10.8 30007 7.38 10.7 36060 7.54 10.8 37842 6.97 10.0

−
Transfers to 
municiplities 18041 5.04 7.3 20477 5.04 7.3 25412 5.31 7.6 26813 4.94 7.1

= Net revenue 202586 56.62 81.9 229713 56.5 82.0 272853 57.05 81.6 312039 57.49 82.8

States' revenue 94216 26.33 100.0 108066 26.58 100.0 123683 25.86 100.0 142284 26.22 100.0

− Transfers to 
municipalities 29253 8.18 31.0 33568 8.26 31.1 37802 7.9 30.6 43272 7.97 30.4

+
Transfers from 
Union 26793 7.49 28.4 30007 7.38 27.8 36060 7.54 29.2 37842 6.97 26.6

= Net revenue 91755 25.64 97.4 104505 25.7 96.7 121941 25.5 98.6 136854 25.21 96.2

muncipalities' 
revenue 16195 4.53 100.0 18302 4.5 100.0 20244 4.23 100.0 23774 4.38 100.0

+
Transfers from 
States 29253 8.18 180.6 33568 8.26 183.4 37802 7.9 186.7 43272 7.97 182.0

+
Transfers from 
Union 18041 5.04 111.4 20477 5.04 111.9 25412 5.31 125.5 26813 4.94 112.8

=
Total local 
revenue 63488 17.74 392.0 72347 17.79 395.3 83458 17.45 412.3 93860 17.29 394.8

357830 100 406565 100 478252 100 542753 100
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Source: Ministry of Finance – Secretariat of Federal Revenue 

 

 Table 2: Relative Participation of Voluntary Transfers on Total Transfers  

 from the Union to States and Municipalities 

Year 
Constitutional 

transfers     
(CT) 

Voluntary 
transfers 

(VT) 

Relative 
participation 
(VT/CT)*100

SUS 
adjusted 
voluntary 
transfers 

(AVT) 

SUS adjusted 
relative 

participation 
(AVT/CT)*100 

1995 28327821.1 5092844.6 18.0     
1996 29650069.8 7547512.2 25.5     
1997 32144420.8 9503988.5 29.6 3995817.96 12.4 
1998 36475624.6 13656605.2 37.4 6539343.12 17.9 
1999 38190488.7 11877611.5 31.1 3164650.32 8.3 
2000 37296296.9 13477239.2 36.1 3937132.06 10.6 

 Source: Prado (2001), Table 3.2 



 

A second important characteristic of Brazilian political system is that all Executive 

mandates last four years. However, while the elections for Federal and the State governments are 

concomitant, they are staggered by municipal elections in the higher government’s midterm.  

Thus, there are elections in Brazil every two years, once for President and State governors, then, 

two years later, for municipality mayors. Both the importance of higher-level government 

transfers to local finances and the staggered elections may motivate higher level incumbents to 

political use of voluntary transfers favoring mayors that belong to their respective parties. This 

section presents an econometric study aiming at determining if there is indeed evidence of such 

partisan motivation. Our tests centers on total transfers to municipalities. Partisan motivations are 

modeled as dummy variables which equal one whenever the mayor and the state governor 

(respectively the mayor and the President) belong to the same political party, and zero otherwise. 

The hypothesis being tested is that transfers are higher in municipalities whose mayors are 

aligned to the executive incumbents in the upper levels of the federation. 

The data combine local government’s budget figures from 1998 to 2004 (at current 

prices), available at the National Treasury website2; electoral information from 1996 to 2004, 

available at several Brazilian Regional Electoral Courts3 websites; and also estimated population 

available at the IBGE4 website.  

Our sample consists of 1414 municipalities. The sample excluded all municipalities for 

which we could not find either detailed electoral or fiscal information. One important caveat 

about studies involving Brazilian municipalities is that there has been a great increase in their 

number especially since the new 1988 Federal Constitution, which brought about unintended 

fiscal incentives for the division of large municipalities into smaller ones. Therefore, a decision 

has to be made about how to handle new municipalities. This study decided on excluding all 

municipalities that changed size during the 1996-2004 period.5

                                                 
2 Data up to 1999 were downloaded on October 28th, 2005; from 2000 to 2003, on April 2nd, 2005; and 2004 on 
September 2nd, 2005. All  from “Finanças do Brasil – Receitas e Despesas dos Municípios” at 
www.stn.fazenda.gov.br .  
3 See, for instance, www.tre-rs.gov.br, www.tre-pe.gov.br, www.tre-sp.gov.br, www.tre-pr.gov.br, and others. The 
only exception was Bahia’s electoral data as of 1996, found at http://pfldabahia.org.br/mun_pref_96.asp. 
4 The Brazilian Government Insitute of Geography an Statistics, website: http://www.ibge.gov.br/. 
5 The number of municipalities has increased from 3951 in 1970 to 5.507 in 2000, to 5568 in 2005. See 
http://www.cnm.org.br 

http://www.tre-rs.gov.br/
http://www.tre-pe.gov.br/
http://www.tre-sp.gov.br/
http://www.tre-pr.gov.br/


We regress total transfers from the Union and the States to the municipalities on an 

intercept, mandatory transfers, tax revenue, population of the municipality, a time trend, and two 

variables intended to measure political identification between the mayor and the state governor 

and between the mayor and the president. Therefore, we perform a panel data regression  with 

fixed effects6 for the following model.   
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In the above expression, the i,t subscripts indicate observations drawn from municipality i 

at period t. The dependent variable Transf denotes the natural log of total transfer7 revenues. The 

explanatory variable TMand is the natural log of mandatory transfer8 revenues; RT represents the 

natural log of tax revenues; POP refers to the natural log of population; Year is a time-trend 

variable; DS is a dummy variable, which is equal to one whenever the state governor and the 

mayor belong to the same political party and zero otherwise; and DP is another dummy variable, 

which assumes unitary value  whenever the President and the mayor belong to the same political 

party.  We use variables DS*POP and DP*POP rather than simply the dummies because one 

expects that the partisan effect, if it exists, should be proportional to the population size. 

The main purpose of the regression is to check the sign and the significance of the 

variables DS*POP and DP*POP. A positive and significant coefficient suggests that 

municipalities whose mayors are political allies of the state governor or the President, 

respectively, receive, on average, additional transfer revenues compared to other municipalities. 

The results are presented in Table 3.  

 

Table 3: Testing Partisan Transfers in Brazil9

                                                 
6 The Hausman test rejected the null hypothesis of random effects. 
7 Total transfers are considered as the sum of current and capital transfers received from state and Federal  
governments. 
8 In this paper, we consider as mandatory transfers the difference between current transfers (both, from states and 
Federal governments to local governments) and other current transfers (both, from states and Federal government). 
The result does not correspond exactly to all mandatory transfers, but it is a reasonably good proxy since it include 
the main Constitutional transfers.  FPM, ICMS cote, FUNDEF, and others are example of mandatory transfers 
included in our proxy.  
9 The regression provides the fixed-effect estimator, also known as within estimator. The robust option was specified 
in order to have a covariance matrix robust to heteroskedasticity.  



––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Robust

Transf i,t       Coef. Std. Err.             t       P>|t| [95% Conf. Interval]
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
TMand i,t 0.7622 0.008 90.93 0.00 0.746 0.779
RT i,t -0.0016 0.002 -0.66 0.51 -0.006 0.003
POP i,t 0.1017 0.016 6.36 0.00 0.070 0.133
Year t 0.0137 0.001 11.03 0.00 0.011 0.016
D S .POP i,t 0.0013 0.000 4.47 0.00 0.001 0.002
D P .POP i,t 0.0002 0.000 0.53 0.60 -0.001 0.001
α 1 2.7592 0.184 14.98 0.00 2.398 3.120
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Number of obs:          9888
Number of groups:    1414
R-sq (within):             0.898
F(6,8468) =                 12413
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––  

 

The econometric tests produce two important results. First, it shows a positive correlation 

between political alignment of mayors and governors and the transfers received by local 

governments, which can be observed by the sign and the significance of the variable, DS*POP.  

This result asks for an extended model in order to study political budget cycles in fiscal 

federations, such as the Brazilian, that takes into account partisan transfers. This is done in the 

rest of the paper.  

Second, the study indicates no significant effect of political alignment between the mayor 

and the President on the transfers received by the municipality. This result suggests that the state 

may be the main channel thru which partisan transfers take place. 

Given that Brazilian municipalities are very heterogeneous we ran a new regression using 

cluster and factorial analysis based upon social and economic development indicators, in order to 

check the robustness of the above result. The analysis consists of two steps. First all Brazilian 

cities were grouped into 10 clusters in order to maximize homogeneity of municipalities within 

each cluster and maximize heterogeneity among clusters. Then a panel data regression with fixed 

effects similar to the one presented above was performed. The new results confirmed the 

presence of partisan motivated transfers from states to cities in a number of clusters that accounts 

to 62% of all Brazilian municipalities in our dataset. The output of that regression is presented in 

the appendix. More detailed information can be obtained from the authors upon request. 



These findings instigate the main question we want to shed light on: What are the 

consequences of partisan transfers on the electoral equilibrium in a fiscal federation? To answer 

this second question, Section 3 extends Rogoff (1990)’s model in order to encompass 

intergovernmental transfers and staggered elections.   

 

 

3. A Model of Political Budget Cycle Model in a Fiscal Federation 

The present model extends Rogoff (1990) in order to include the stylized facts found in the 

previous econometric analysis. First, there are two levels of government, the state and the 

municipality governments, with staggered elections. Second, there are partisan transfers from the 

state to the municipal government. 

 

3.1. Basic Hypothesis 

The economy is composed by a great number of ex-ante identical agents acting as voters 

and as politicians (just two candidates in every election). Both types of agents are utility 

maximizers. A representative voter maximizes the expected utility function, , where  

denotes the voter’s expectation operator at period t and

)( ttE Γ tE

tΓ  represents the present value of his 

utility at period t, which is modeled according to equation (1) 

( ) ( )[ ]ssss
tsT

ts
t qkVgcU ++Σ=Γ −

=
,β  (1)

In the above expression, β is the time discount factor of representative citizen (β<1);  is 

the time horizon that might be finite or infinite; c represents consumption of a private good; 

T

g stands for the per capita consumption of a public good that is contemporary produced and 

consumed; and corresponds to the per capita investment in a second public good, which 

consumption is only realized one period after investment is completed. Therefore, the amount k

k

s 

represents investments that were make in period s−1. Public schools, hospitals, libraries, bridges, 

roads, are all examples of investments that have this property of requiring time in order for 

agents to be able to derive utility from its consumption. The important property associated with 

this long-term investment is that voters only verify the amount ks, which was made in period s−1, 

in period s. This brings about an informational asymmetry between the incumbent, who decides 



on fiscal policy today, and voters, who have to wait until tomorrow in order to verify this 

component of today’s policy 

Function U(c,g) measures voter’s contemporary utility of consumption of private good, c, 

and public good g. Public good g is produced exclusively by the municipal government. Function 

V(k) measures voter’s utility of consumption of public good k, which is assumed to be additively 

separable from the other consumptions. U e V are strictly concave and strictly increasing 

functions in all arguments, and satisfy: −∞=→ )(lim 0 kVk ; for all  c≥0, 

 and  +∞=→ ),(lim 0 gcU gg 0),(lim =∞→ gcU gg ; and for all g≥0, 

and +∞=→ ),(lim 0 gcU cc 0),(lim =∞→ gcUcc
10.  Furthermore, we assume that all three 

goods c, g and k are normal goods in the usual sense, i.e., if a voter’s income increases, she will 

find it optimal to increase (production and) consumption of all three goods. 

The term qs is a random shock that can take on negative as well as positive values with 

expected value equal to zero. This shock is observed by voters at the end of period s−1 and lasts 

the entire s period. This could represent an appearance shock reflecting the popularity of the 

incumbent in each one of the considered periods ),...,( Tts = . We shall suppose  independent 

for all period t ≠ s and identically distributed on , with cumulative distribution function G. 

A positive value of q

sq

],[
__
qq−

s implies that the representative voter has a bias in favor of the incumbent 

leader, whereas a negative value implies a bias in favor of the opponent.  

 

3.2. Technology 

In the beginning of each period, each voter receives y units of a non-storable good, which 

might be privately consumed or used as tax payment, τt, which is modeled as lump-sum. 

Therefore, an individuals’ budget constrain is given by equation (2):  

tt yc τ−=  (2)

Taxes are used to produce public goods. In addition to taxes the production of such goods 

requires the input of the incumbent mayor, whose administrative competence is represented by a 

random variable ε. The production function of public goods is given by equation (3): 

                                                 
10 Uc e Ug measure the marginal utility in consuming one additional unit of private good (c) and public good  (g), 
respectively. 



ttttt Fkg ++=+ + ετ1  (3)

The left hand side of equation (3) represents the uses of resources as defined by the 

incumbent. The total revenue is spent in order to produce the two kinds of public goods: the good 

, which is produced and consumed in the same period, t; and , which corresponds to the 

public good which is invested in  t and has a one year maturity term.  

tg 1+tk

The right hand side of equation (3) shows municipality revenue. Variable τt represents tax 

revenue. Variable Ft represents the amount of per capita transfers received by local government. 

The present model postulates that these transfers follow the expression below:  

tt bDaF +=  (4)

In expression (4), the parameter a (a≥0) represents per capita mandatory transfers and bDt  

represents per capita voluntary transfers. Dummy Dt is equal to one if the mayor and the state 

governor belong to the same political party, and zero otherwise; b is the increment in transfers 

which dues to partisan motives (b≥0), according to the econometric test in section 2.  )(F

Any agent may become an incumbent. In any period t, individuals have different 

administrative competence. The potential (total) competence of individual i evolutes according to 

a MA(1) process:  

i
t

i
t

i
t 1−+= ααε  (5)

In the above expression,  represents a competence shock of individual i in period t. 

These shocks are identically distributed and independent among individuals and also in time; we 

assume they take either the value  or  with , according to the distribution 

probability  and . 

i
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Note that the higher ε, the more competent is the incumbent. A competent incumbent can, 

according to (3), provide greater amounts of public goods (either g, or k, or both) with the same 

amount of taxes and transfers. Alternatively, he can provide the same amount of public goods 

collecting lesser taxes (considering the same amount of transfers). On the other hand, a small 

value for ε means that the incumbent is incompetent and the previous argument is inverted. In 

this paper we define a competent incumbent in period t (or a type ), as: ; and an 

incompetent incumbent (or a type ), as . 

H H
t

H ααε += −1

L L
t

L ααε += −1



3.3. The incumbent’s utility function 

Incumbent I’s utility function has two components. The first component represents his 

utility as common citizen, consuming private and public goods and services and paying taxes; 

the second part represents the rents he receives by being an incumbent. Hence, the incumbent’s 

expected utility at time t is given by the expression below:  

ts

T

ts

ts
t

I
t XE ,)( πβ∑

=

−+Γ  (6)

In expression (6),  represents the incumbent; I tΓ  is given by equation (1), where one 

should drop the term qs, since the incumbent is immune to any popularity shock about himself; 

denotes the incumbent’s expectations based on the information available in period t; I
tE ts,π is 

the incumbent’s estimation, in t, of the probability of still being an incumbent in period s; and  

 represents his ego rent.  X

We shall interpret (6) as the incumbent putting some weight on the social welfare (in 

which he is included as a member) and some weight on the profits he receive by holding office.  

 

3.4. The structure of elections 

Local government elections are held every four years. At the end of the second year there 

are state government elections. To simplify we are considering a federalist structure with only 

these two levels of government, ignoring the role of the federal government. This simplification 

is supported by the econometric analysis for Brazil in which partisan identity between the 

President and the meyor did not seem to affect significantly intergovernmental transfers.   

There are no term limits. An incumbent’s opponent is randomly chosen among the voters. 

Ex ante, all the individuals are equal. Hence the voter’s unique information about the opponent is 

his ex ante probability of being competent (type H), ρ.  

There are two political parties. If the incumbent mayor and the state governor belong to 

the same party, the opponent belongs to the opposition party. On the other hand, if the mayor and 

the governor belong to opposing parties, the opponent candidate belongs to the governor’s party. 

This information is previously known to the voters.  



This study focuses on the election for municipal mayors. Therefore, we simplify state 

elections by assuming that the governor and his opponent have the same probability of winning 

the state electoral dispute.   

The choice available to municipal voters at each election is either to reelect the incumbent 

or to elect the opponent candidate as mayor for the next four year term.  

 

3.5. Timeline and informational structure 

In every period, t=1,2,3,4 corresponding respectively to the first, second, third and final 

year of the term, the incumbent observes αt and receives Ft from the state government. Then, the 

incumbent selects fiscal policy tτ , , . Voters observetg 1+tk tτ , , , , deduce  αtg tk tF t−1 according 

(3) and (5) and make inferences about αt. At the end of the fourth year (t=4) the appearance 

shock qt+1 is realized, which will affect voters’ utility the following year. Then voters check the 

political alignment between the candidates and the governor and vote. Notice that a shock qt+1 >0 

is favorable to the incumbent, whereas a shock qt+1 <0 favors the opponent. Figure 1 illustrates 

the time trend described above.  

 

 

 

Figure 1: Timeline 
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Note that, as the competence of the incumbent follows a MA(1) process, the relevant 

period for voters to analyze competence is only the municipal election’s year and year that 

follows. Indeed, as αt is identically distributed, the assessment about the probability of having a 

high 2+tε is the same whatever the candidate that wins the elections. Therefore, the time interval 

that is relevant for the adverse selection concern of voters includes the last year of a mayor term 

and the first year after elections. 

On the other hand, as municipalities receive transfers from state governments, partisan 

factor are relevant in this model. If t is a municipal elections’ year, then voters anticipate that up 

to period t+2 the candidate aligned with the governor will receive additional resources. However, 

as the present governor term finishes in t+2, and both state candidates have the same probability 

of winning the next election, in t+3 both candidates to mayor have the same expected transfers. 

Hence the two years that follow municipal elections are relevant to voters’ analysis.  

Voters observe tτ ,  and  contemporaneously and use these information to make 

inference about  and the competence shock α

tF tg

1+tk t. However, they cannot be sure about these 

inferences up to the following period. In t+1, when investment shows up, voters will be able to 

determine αt for sure. Thus the incumbent leader has a temporary informational advantage over 

the voters.  

Upon voting, the representative voter compares his expected utility with each candidate, 

then votes. The binary variable ν will be one if he votes for the incumbent leader and zero 

otherwise. Hence the decision of the representative voter in election year t is:  

otherwise,0
)()(if,1 11

=
Γ≥Γ= ++

ν
ν P

tttt EE
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 In the above expression,  represents voter’s expectation, in t, about the present 

value, in t+1, of his utility keeping the current mayor in government according to the current 

available information; elected mayor for the next four year term.  

)( 1+ΓttE

 The following section solves the electoral game in the special case where voters can 

observe the incumbent’s type αt in period t, so that there is complete information. 

 

 
 



4. Electoral equilibrium under complete information 

Suppose, first, that there is no asymmetric information between voters and the incumbent, 

that is, voters observe the competence of the incumbent, αt, before voting at the end of period t. 

In this situation, pre-electoral politics does not change voters’ expectations about post-electoral 

competence. According to (6) the incumbent solve the following problem: 
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Notice that, in this rational expectations model, when voting at the end of period t, voters 

care only about their utility from periods t+1 on. Therefore, four variables are relevant to voters’ 

choice. First, given that competence follows a MA(1) process with εt=αt+1+αt, the competence 

shock in period t, αt, matters. Moreover, the appearance shock of the incumbent, qt+1, which will 

impact the utility of the voter in the first year of the next term also matters. Finally, voter care 

about the amount of voluntary transfers that the each municipality candidate will obtain from the 

state government in the first and second year of the mayor’s term, bDt+1 and bDt+2. Because all 

four variables are independent of the decisions made by the incumbent mayor, there is nothing he 

can do in terms of fiscal policy in order to enhance his chances of winning the election. 

Therefore, ts,π  is exogenous and, maximizing the above utility results equivalent to maximizing 

only its first term. To put it differently, the incumbent maximizes the total welfare of the 

representative citizen.  

Given the non-storage production technology, solving the original dynamic problem is 

equivalent to solving a sequence of static problems in which the incumbent maximizes his utility 

in each period, from t to T: 

0,,,,  s.t.
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Substituting the two initial restrictions into the objective function and using notation 

)(.),(),,,( 1++≡ ttttttt kVgcUFgW βετ , we can rewrite the problem in a more convenient way:  

0 ,0,0 s.t.

)(.),(),,,(
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Given the assumptions on the utility function, the solution of this problem is interior and 

the first order conditions lead to the following results: 

)('),( gFVgyU c −++=− ετβτ  (10)

),(),( gyUgyU gc ττ −=−  (11)

Equation (10) equalizes the marginal utility of consuming private good (c) with the 

marginal utility of the investment public good (k), discount by the time factor β, due to the 

maturity period of the investment. Equation (11) equalizes the marginal utilities of 

contemporaneous consumption of the private good (c) and the public good (g). 

Since  and V(.) are strictly concave functions, for each value of F and ε, there is a 

unique solution  and  that satisfy simultaneously (10) and (11).  Define 

. It is straight forward to check that this function is 

strictly increasing on the arguments ε and F. Moreover, and will 

also be strictly increasing in both arguments, due to the hypothesis that all goods are normal. 

Hence, by (2) and (3),  is strictly decreasing in both arguments. Also, it follows directly 

from the mayor’s budget constraint that if ε+F=ε′+F′  then . Therefore, 

we additionally use the simplified notation 

(.)U

),(* Fg ε ),(* Fετ

),),,(),,((),( **** FFFgWFW εετεε =

),(),,( ** FgFc εε ),(* Fk ε

),(* Fετ

),(),( ** FWFW ′′= εε

( ) ),(* FWFw εε =+∗  later in the text. 

Consider now voters’ electoral decision. Due to the fact that, in election year t, voters are 

indifferent between the incumbent and its challenger two years ahead, from (7) a representative 

voter will reelect the incumbent (ν=1)  if and only if:  
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P

t
P
tt

P
t

P
ttttttttt FWEFWEqFWEFWE +++++++++ +≥++ εβεεβε  (12)

The left hand side of equation (12) expresses voter’s expected utility in period t for the 

next two periods, with the reelection of the incumbent, and the right hand side of (12) presents 

the corresponding expected utility with the opponent being elected. Furthermore, Ft refers to the 

amount of transfers received by the current mayor, Ft = a+bDt where Dt is a dummy variable 

which takes value one when the mayor and the state governor belong to the same political party. 

The variables and  have the same meaning as  and DP
t

P
t bDaF += P

tD tF t, but they refer to the 

challenger. 



 Define as the expected utility of a representative voter at year t for the next two 

periods, as a function of the competence shock and of the political bias, keeping the current 

mayor (of competence I=L,H) in office (respectively, if the opponent wins the election), 

without considering the appearance shock. If voters directly observe α

tDI ,Ω

P
tDP,Ω

t before the elections, the 

first two summands of the left hand side of (12) can be calculated for each possible value of αt. 

a) If the mayor and the state governor belong to the same political party, then  Dt = 1;  hence 

 and, for  I=L,H, baFF tt +== ++ 21
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b) If the mayor and the state governor belong to opposing parties, then Dt = 0,  aFF tt == ++ 21  and, 

for  I=L,H, 
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Since the opponent is not in office, voters do not observe his competence shock, αt. 

However, they know its distribution. Hence, the two first summands in the right hand side of 

(12) can be calculated as follows. 

a) If the opponent does not belong to the state governor’s party  then  and,  )0( =P
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b) If the opponent and the state governor are political allies  then  and, )1( =P
tD baFF P

t
P
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Clearly, for all )1,0(∈ρ  and b>0, we have ΩH,1> ΩH,0 > ΩP,0 >ΩL,0.  Moreover, it’s clear 

that ΩH,1 and ΩL,0 represent the highest and the lowest expected utility, respectively, among all 



possible combination of competence shock and political interference11. The challenge here is to 

find how the inequality ΩP,1>ΩL,1> ΩL,0 fits into the above sequence of four inequalities. For 

instance, we don’t know the relation between ΩH,0 and ΩP,1. In other words, is it better to reelect 

a competent incumbent, though not aligned with the governor or to elect a challenger with 

unknown competence, but politically aligned with the governor?  Similarly, it’s not clear what is 

the relation between ΩL,1 (utility associated with the reelection of an incompetent incumbent but 

supported by the governor) and ΩP,0 (utility associated with the election of the opponent with 

unknown competence, hence with a higher expected competence, but without financial support 

from the governor). The ordering will depend on three factors: the amount of voluntary transfer, 

b; the probability of the competence shock to be of type H, ρ; and the difference of type H and 

type L competence shocks. Proposition 1 below present sufficient conditions for the voluntary 

transfers to play a decisive role in the electoral outcome.   

 

 PROPOSITION 1. 

(i) Suppose parameters b, αH, αL and ρ are such that the following condition is satisfied. 
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Then, ΩP,1 > ΩH,0. Therefore, a challenger that belongs to the governor’s political party 

is expected to beat, in the electoral race, the competent incumbent (type H) that belongs to a 

different party. 

 

(ii) Alternatively, suppose parameters b, αH, αL and ρ are such that condition (18) is satisfied. 

)2()1()()1(2)2(
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Then, ΩL,1> ΩP,0. Therefore, an incompetent incumbent (type L) that belongs to the 

governor’s political party is expected to beat, in the electoral race, the opponent with higher 

expected competence but with no partisan transfers from the governor.  

 

                                                 
11 ΩH,1 corresponds to the situation in which the incumbent is competent and belongs to the same political party of 
state governor and thus receives voluntary transfers. ΩL,0 corresponds to the opposite situation in which the 
incumbent has low competence and does not receive any voluntary transfers from state governor. 



(iii) Suppose partisan transfers b exceed the competence differential , i.e., . 

Then Ω

LH αα − LHb αα −≥
P,1 > ΩH,0 and  ΩL,1> ΩP,0, regardless of the probability distribution of the competence 

shock. In that case, the governor will always determine the outcome of the elections, in expected 

terms. 

 In particular, the higher the partisan transfers b and the lower the competence 

differential , the more likely the governor will play a decisive role on the determining 

the electoral outcome. 

LH αα −

Proof: See appendix. 

 

Conditions (17) and (18) express the trade-off between administrative competence and 

political alignment: if partisan transfers are high enough compared to the possible competence 

loss, then voters will elect the politician that belong to the governor’s party, unless a significant 

popularity shock changes that preference. 

Proposition 1 highlights how important may be the role of governors in municipal 

elections. In fact, depending on the amount of transfers, a governor might indeed reverse the 

property of selecting the candidate with the highest administrative competence, which is the 

main result in Rogoff (1990). In fact, if conditions (17) and (18) are satisfied, then the entire 

electoral process itself looses significance, as the partisan effect totally dominates the 

competence effect and one expects the governor’s candidate to systematically win the race. 

It is noteworthy in that case that the election of a candidate with lower administrative 

competence is fully rational under the strict point of view of voters’ behavior, since the winner 

may collect more revenue from the state, which offsets his lower administrative ability in 

managing municipal resources. However, if voters could continue receiving the state transfers 

regardless of the political party of the elected mayor, then voters would be better off by electing 

the more efficient candidate. Therefore, although optimal given the actual restriction on 

transfers, the equilibrium is socially inefficient. That result is stated in the corollary below.  

 

COROLLARY. Suppose parameters b, αH, αL and ρ are such that condition (17) or (18) is 

fulfilled. Then, the partisan-transfers equilibrium is a second best solution to voters. 

 



Proof:  It is sufficient to compare with the situation in which the municipality receives transfers 

regardless of partisan alignment, in which case the most competent candidate is elected, 

increasing voters’ welfare. 

  

 

5. The Electoral Equilibrium under Asymmetric Information 

Suppose now voters do not observe the competence shock αt in period t. Also, suppose the game 

has finite horizon, i.e., T is finite. The game starts in period t=T−4, which is the last period voters 

take their ballots. On this election year the incumbent observes αt, receives transfers Ft and 

chooses fiscal policy τt, gt and kt+1. Voters observe τt, gt, kt and Ft and derive αt−1. Hence, voters 

form beliefs about the contemporary competence shock αt based on their observations. Denote 

by  voters’ belief that the incumbent’s competence is high ( ). By the end of 

the electoral year, the appearance shock is realized and voters take their ballot. Notice that 

as in the case of complete information, a positive shock  favors the incumbent whereas a 

negative shock favors the opponent.  

),,(ˆ ttt Fg τρ H
t αα =

 1+tq

01 >+tq

The elected mayor holds office during the next four years and then the game finishes. 

Therefore, there are no further municipal elections in the remaining four years.  Similarly to the 

electoral year, for each of the remaining periods t=T−3, T−2, T−1, T, the incumbent observes αt, 

receives transfers Ft and chooses fiscal policy τt, gt and kt+1. Period t=T–2 represents the last year 

state elections year. In period T–4, mayor and voters alike estimate that both parties have the 

same probability of winning the state government in period T−2. Therefore, considering that the 

effect of a contemporary competence shock only lasts until next period, one may totally ignore 

the game after period T−2. 

Figure 2 presents the extensive form of this game. The lower half of the game tree 

represents a generic realization of the appearance shock12 q.  The upper half presents an 

alternative realization of the appearance shock q′. The left hand side of the figure reflects a 

competence shock  whereas the right hand side presents the lower competence 

shock . The dotted curves indicate the existence of infinitely many possible choices to 

H
T αα =−4

L
T αα =−4

                                                 
12 In fact, voters are represented by the median voter with respect to the realization of the appearance shock q. 
However, we maintain hereafter the term more intuitive and shorter term “voters”. 



the incumbent or to the opponent, only one of which is explicitly presented in the game tree. 

Therefore, while nodes t0, t1 and  correspond to unique decision nodes, nodes t'
1t 2 to t12 and 

to  represent infinite possible sequences to the game beginning with the initial incumbent’s 

choice. The term k

 t '
2

'
12t

+ reflects the fact that investment decisions have a maturing period of one 

year. As usual, the dotted horizontal lines correspond to information sets for the voters. 

Let  represent the present value (in t) of voter’s utility in 

period s when the incumbent or the opponent 

])(),([, s
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s
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ts qkVgcU ++=Γ −β

)( Ij = )( Pj = wins the election. Then, according 

to a previous comment,  and . Therefore, the last 

two periods of the game are irrelevant to voters’ electoral decision in period T−4 and are not 

included in the game tree. 
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The functions represent the end-of-the-game utility of the 

incumbent, voters and the opponent, respectively. The argument σ represents the history of the 

game.  

(.)  e  (.)(.), PEI UUU

 

Solution 

The game in Figure 2 is symmetric. After nature’s choice of the incumbent’s appearance shock 

both voters and the incumbent know which game they are playing: the upper or the lower game. 

Thus we will simply solve for the lower half of the game.  

By backward induction, at final decision nodes (t11 and t12, 11t ′ and ) incumbents will 

choose politics that maximize their utility as common citizens, which means that they will 

choose the fiscal policy 

12t′

),( τg 13 that equalizes the marginal utility of private consumption c to 

the marginal utility of public good consumption g and to the discounted marginal utility of public 

investment, k, according to equations (10) and (11). This is due to the fact that there will be no 

further elections, so that the incumbent cannot benefit of a deviation from the social optimum 

choice. The same argumentation applies to strategies at nodes t , t , t ′ and t ′. Thus,  9 10 9  10

.3,2,1,0,,)],,([)],([ *
44 =∀=∀= −−−−−− sPIiFWEFWE sT

i
sTTsTsTT εε  

                                                 
13 Incumbent chooses strategy ),,( +kg τ , but since k+ is obtained residually from equation (3), we are simplifying 
notation to ),( τg . 



Figure 2: Game with Asymmetric Information 

 

On information set {t8, }, voters have the opportunity to vote and choose the next 

mayor. We will consider two cases: fist, the current mayor is allied to state governor (D

8t′

I=1, 

DP=0); second, the opponent is the one who is favored by the governor (DI=0, DP=1). 
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Case 1: Incumbent and governor from the same party, i.e., DI=1, DP=0.  

The mayor will be reelected if and only if . At the end of period T–4, 

voters are concerned about what is going to happen from period T–3 onwards, such that voter’s 

choice will be v=1 (reelect the incumbent), if 
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Using notation , as before, the above condition reduces to: 

. Therefore,  

iDj,Ω

0,
3

1,1, )ˆ1(ˆ P
T

LH q Ω≥+Ω−+Ω −ρρ

( ) 1,1,0,
3 ˆ1ˆ   ifonly  and if   1 LHP

Tq Ω−−Ω−Ω≥= − ρρν  (19)

The expected utility  in the above expression is a function of the competence shock 

and the political factor as well, and represents voter’s expected utility, in period t, if the 

opponent, P, which opposes the state governor, wins the election; the term 

(respectively ) represents voter’s expected utility when the H-type incumbent 

(respectively type L-type), which is aligned with the state governor, wins the election.  

0,PΩ

1,HΩ 1,LΩ

Equation (19) tells us that voters will reelect the incumbent if and only if the appearance 

shock is greater than the difference between the expected utility they obtain choosing the 

opponent and the expected utility of reelecting the current incumbent.  

 

Case 2:  Incumbent and governor from opposing parties, i.e., DI=0, DP=1.  

This case is analogous to the previous one. The incumbent will be reelected )1( =ν  if 

and only if ; or  ][][ 44
P
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I
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Consider now the incumbent’s strategy at nodes t1 and 1t′ , where we look for pure 

strategies equilibria. Recall that the incumbent doesn’t observe the appearance shock when he 

chooses fiscal policy in the beginning of each year. However, in equilibrium (g, τ) must be a best 

response to beliefs . Given those beliefs, he will be reelected if 

. 

),,(ˆ Fg τρ

IIP DLDHDPq ,,, )ˆ1(ˆ Ω−−Ω−Ω≥ ρρ



Let π ( ),,(ˆ Fg τρ ,DI) be the incumbent’s estimate of his probability of winning 

elections. Recall that q has distribution function G. Then,   

( ) [ ] [ ] [ ]IIPIIP DLDHDPDLDHDPII GqFgEDFg ,,,,,, )ˆ1(ˆ1)ˆ1(ˆProb,,|),,,(ˆ Ω−−Ω−Ω−=Ω−−Ω−Ω≥== ρρρρτντρπ  (21)

 

Thus, the greater [ ]IIP DLDHDP ,,, )ˆ1(ˆ Ω−−Ω−Ω ρρ , the greater will be the value for 

function G(.) and then, the smaller will be the probability (.)π  that the incumbent wins elections. 

This discussion is similar to Rogoff (1990).  

This is a typical signaling game, in which the first player to move (in this case, the 

incumbent) knows his type (H or L) and sends a signal ),( τg  to the second player (voters) who 

interpret the signal and choose action (vote). The possibility of signaling exists because there is a 

ceiling to the size of the distortion on fiscal policy which the incumbent would be willing to set. 

This ceiling is due to the fact that the incumbent values office holding but also, as a citizen, 

values public policy.  

We defined earlier the high competence incumbent (type ), as  and the 

low competency (type ), as . The incumbent, whatever his type, will choose the 

strategy 

H H
t

H ααε += −1

L L
t

L ααε += −1

),( τg  in order to maximize his expected utility. Thus, he will solve the following 

maximization problem: 
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Where,  
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Equation (24) explains the term  as the continuation utility of the incumbent when 

he is reelected. Observe that it is a function of the utility that the incumbent gets for holding 

office in each of the four years of mandate, added to the utility that he would have as a regular 

citizen if he continues in office, subtracted from the utility that he would get if the opponent wins 

the election, discount by the factor, β. 

IDiX ,

])1([ ,,32, PII DPDIDi XX Ω−Ω++++= ββββ  (24)



Define  as the strategy chosen by voters on information set ),),,,(ˆ( IP DqqFgv −τρ }t,t{ 88 ′ . 

Then, the strategy profile {[(gi,τi), ]; ),),,,(ˆ( IDqFgv τρ LHi ,= } describes a perfect Bayesian 

equilibrium if the following conditions are met. First,  is set to solve maximization 

problem (22). Second, beliefs are consistent with Bayes rule. Third, voters’ strategy 

{

),( iig τ

}1,0{(.) ; (.) ∈νν } is such that 1(.) =ν  if equation (19) is fulfilled (or equation (20), according 

to the case) and 0(.) =ν , otherwise.  

Signaling games typically allow for infinite solutions involving both separating and 

pooling equilibria. Next sections analyses the possible non-dominated and intuitive14 equilibria. 

5.1.  Separating Equilibria 

In a separating equilibrium, the incumbent’s strategy at node t1 is different from the 

strategy at node :  . In this kind of equilibrium, voters update beliefs so 

that,  and . 

1t′ ),(),( LLHH gg ττ ≠

0),,(ˆ =Fg LL τρ 1),,(ˆ =Fg HH τρ

It is important to highlight that in this model it is possible to have two different kinds of 

separating equilibria that we will call the cost equilibria with signaling and the costless 

separating equilibria. In the first type of equilibria, if the competent incumbent chooses the 

optimum strategy of complete information, then the incompetent will have an electoral incentive 

to mimic that same strategy. Therefore, the competent incumbent will have to distort the optimal 

fiscal policy up to the point that the incompetent incumbent will not be able to mimic him 

anymore. This equilibrium involves (costly) signaling by the competent incumbent. In the second 

kind of separating equilibrium, the incompetent incumbent has no electoral incentive to mimic 

the competent one when the latter adopts the optimal complete information policy. Then, both 

types of incumbent choose their respective optimal complete information fiscal policies. In this 

case we say that there is a costless separating equilibrium.  

Similarly to the complete information analysis, we will study two cases. In case 1, the 

opponent is favored by the governor , . In the second case, the governor supports 

the current incumbent, . 

)1,0( == PI DD

)0,1( == PI DD

 

Case 1: Incumbent and governor from the same party, i.e., DI=1, DP=0.  

                                                 
14 In the sense of Cho & Kreps (1987). 



 Suppose first that , i.e., partisan transfers are not dominant compared to the 

competence effect. Then, condition (19) will hold for the expected realization of  q if 

1,0, LP Ω>Ω

1ˆ =ρ , but 

does not hold if  0ˆ =ρ . Let us look for the separating equilibria. The analysis in this situation 

mirrors Rogoff (1990). 

 Under the present assumption, voters prefer to reelect a competent incumbent, but prefer 

to replace an incompetent one, even though it means less intergovernmental transfers in the 

future. Hence, the optimum strategy for the incompetent incumbent is exactly the same as in the 

model with complete information, that is:  

)],(*),,(*[)],(*),,(*[),( babagFFgg LLLLLL ++== ετεετετ   (25)

 

Now, suppose initially that off-the-equilibrium-path beliefs 

are . In order for the strategy  to be 

part of a separating equilibrium, the type  incumbent must not have an incentive to mimic type 

H’s strategy. Therefore, it must be the case that:  

),(),(,0),,(ˆ HHggFg τττρ ≠∀= )],(*),,(*[ babag LL ++ ετε

L

),1,,,(),0,),,(),,(( ** LLLL bagZababagZ ετεετε +≥++ . 

Define A1 as the set of all ),( τg such that incumbent of type  prefers to choose his 

optimum complete information strategy than mimicking type .  

L

H

{ }),0,),,(),,((),1,,,(|),( **
1

LLLL bababagZbagZgA εετεεττ +++≤+=  (26)

 

In Figure 3, set  A1 corresponds to all points that are on or outside the dotted ellipse15. The 

curve ),( Fgϕτ =  corresponds to the solutions to the within-period optimality condition (11). 

Points and J correspond to the optimum choices of incumbents of type and , respectively, 

in the game with complete information. If all goods are normal, then J will be positioned at the 

southeast of . Function

I L H

I ),( Fgϕτ = represents the set of all policies ),( τg that equalize marginal 

utilities of consuming private good and public good (equation 11). 

                                                 
15 Observe that the optimum strategy for type L, which corresponds to point is such 
that . To confirm this information one should substitute this strategy into equation (26). Remember that 

W(g,τ,ε,F)=U(y−τ,g)+βV(τ+ε+F−g) and that U(.) and V(.) are continuous and well behaved functions. Thus, there 
is a convex set, in the neighborhood of point I, such that this set is not within A

)],((),,([ ** aagI LL ετε=

1AI ∉

1. Therefore A1 can be depicted in 
Figure 3 as the set of all points that are outside or on the dotted ellipse. 



Let B1 be the set of all strategies ),( τg  such that a competent incumbent prefers to 

choose them and be sure that voter believe he is competent and reelect him, than choosing his 

optimum complete information strategy and not being reelected.  

{ }),0,),,(),,((),1,,,(|),( **
1

HHHH bababagZbagZgB εετεεττ +++≥+=  (27)

Then, a second condition for a separating equilibrium is that . In Figure 3, 

the set B

1),( Bg HH ∈τ

1 corresponds to the area within or on the solid ellipse16. The shaded 

area corresponds to the locus of all strategies that can result in separating equilibria. 11 AB ∩

 

PROPOSITION 2. Suppose that 1,0, LP Ω>Ω . Then, the set of all separating equilibria is 

nonempty and is characterized by  and 

. Furthermore there is a unique and non-dominated separating equilibrium. This 

equilibrium corresponds to the competent incumbent choosing the policy  on the 

optimal curve 

)],(*),,(*[),( babagg LLLL ++= ετετ

11)( ABg HH ∩∈τ

11)( ABg HH ∩∈τ

),( bag += ϕτ  that is closest to the complete information optimal choice 

)],(*),,(*[ babag HH ++ ετε . 

Proof: See appendix. 

 

 According to Proposition 2, there is a unique non-dominated separating equilibrium in the 

game with asymmetric information. Note that if the optimum strategy for type in the complete 

information game, represented by point J in Figure 3 is such that , then the 

separating equilibrium emerges naturally without any signaling cost to the competent incumbent 

(Figure 3 b). Otherwise, separation is costly (Policy C in Figure 3 a). Note that when 

H

11 ABJ ∩∈

1,0, LP Ω>Ω  

then partisan transfers do not alter Rogoff (1990)’s property of selecting the most competent 

incumbent. 

 

                                                 
16 Note that . To confirm this information, one should substitute J into (27). 
Remember that W(g,τ,ε,a+b)= U(y-τ,g)+βV(τ+ε+a+b−g). Furthermore, since U(.) and V(.) are continuous and well 
behaved functions, then there is a convex set, in the neighborhood of J, such that this set is also contained in B

1
** )],((),,([ BbabagJ HH ∈++= ετε

1. 
Hence, B1 can be shown is Figure 3 as a set of all points within or on the solid ellipse. 



Figure 3: Separating Equilibrium with Supporting Governor  

 
 

 

 Suppose now that . Then condition (19) will hold for the expected realization 

of the popularity shock q. Therefore the incumbent expects to be reelected even if voters are sure 

he is incompetent. But then, the incumbent of each type chooses his optimal complete 

information policy. This is a separating equilibrium in which the incumbent is always reelected, 

regardless of competence. This may happen if the intergovernmental transfers are large enough 

so that they totally offset the benefits of administrative competence. The unique solution to this 

extreme case highlights the important role that partisan transfers may play in the municipal 

electoral equilibrium and how it may lead to a result that is totally opposed to the one obtained in 

Rogoff (1990). Indeed, Rogoff (1990) finds that the political budget cycle is a compromise in 

which voters give up part of their moral hazard concerns (thus accepting a distorted fiscal policy) 

in order to satisfy their adverse selection concerns (electing the more competent incumbent). In 

the present equilibrium, however, voters will give up selecting the most efficient incumbent but 

gain on moral hazard as both types of incumbent choose first best fiscal policies.  

1,0, LP Ω<Ω

 

Case 2: Incumbent and governor from opposing parties, i.e., DI=0, DP=1.  

 The analysis is analogous to the previous case and is presented here for the sake of 

completeness.  
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Suppose first that , i.e., condition (20) will hold for the expected realization 

of  q if 

0,1, HP Ω<Ω

1ˆ =ρ . Let us look for the separating equilibria. 

 In this case, the incompetent incumbent is in the worst condition: besides being 

incompetent, voters know that he is not allied to state governor, thus the city will receive only 

mandatory transfers (F = a)  if he is reelected. Therefore, the mayor knows that without a 

suitable appearance shock (a very high value of q), he will not be reelected ( 5,0)0,0( <π ). This is 

the same result obtained in the game with complete information: ΩL,0<ΩP,1. Hence, the optimum 

strategy for the incompetent incumbent in a separating equilibrium is exactly the same as in the 

model with complete information, that is:  

[ ] [ ]),(),,(),(),,(),( **** aagFFgg LLLLLL ετεετετ ==   (28)

 

Now, suppose initially that off-the-equilibrium-path beliefs 

are . In order for the strategy  to be part of a 

separating equilibrium, type  incumbent must not have incentive to mimic type H’s strategy. 

Therefore, it must be the case that:  

),(),(,0),,(ˆ HHggFg τττρ ≠∀= )],(*),,(*[ aag LL ετε

L

),1,,,(),0,),,(),,(( ** LLLL agZaaagZ ετεετε ≥ . 

Define A1 as the set of all ),( τg such that incumbent of type  prefers to choose his 

optimum complete information strategy than mimicking type .  

L

H

{ }),0,),,(),,((),1,,,(|),( **
1

LLLL aaagZagZgA εετεεττ ≤=  (29)

 

In Figure 3, set  A1 corresponds to all points that are on or outside the dotted ellipse17. The 

curve ),( Fgϕτ =  corresponds to the solutions to the within-period optimality condition (11). 

Points and J correspond to the optimum choices of incumbents of type and , respectively, 

in the game with complete information. If all goods are normal, then J will be positioned at the 

I L H

                                                 
17 Observe that the optimum strategy for type L, which corresponds to point is such 
that . To confirm this information one should substitute this strategy into equation (26). Remember that 

W(g,τ,ε,F)=U(y−τ,g)+βV(τ+ε+F−g) and that U(.) and V(.) are continuous and well behaved functions. Thus, there 
is a convex set, in the neighborhood of point I, such that this set is not within A

)],((),,([ ** aagI LL ετε=

1AI ∉

1. Therefore A1 can be depicted in 
Figure 3 as the set of all points that are outside or on the dotted ellipse. 



southeast of . FunctionI ),( Fgϕτ = represents the set of all points  ),( τg that equalize marginal 

utilities of consuming private good and public good (equation 11). 

Let B1 be the set of all strategies ),( τg  such that a competent incumbent prefers to 

choose them and be sure that voter believe he is competent and reelect him, than choosing his 

optimum complete information strategy and not being reelected.  

{ }),0,),,(),,((),1,,,(|),( **
1

HHHH aaagZagZgB εετεεττ ≥=  (30)

Then, a second condition for a separating equilibrium is that . In Figure 4, 

the set B

1),( Bg HH ∈τ

1 corresponds to the area within or on the solid ellipse18. The shaded 

area corresponds to the locus of all strategies that can result in separating equilibria. 11 AB ∩

 

PROPOSITION 3. Suppose that 0,1, HP Ω<Ω . Then, the set of all separating equilibria is 

nonempty and is characterized by  and . 

Furthermore there is a unique and undominated separating equilibrium. This equilibrium 

corresponds to the competent incumbent choosing the policy  on the optimal 

curve 

)],(*),,(*[),( FFgg LLLL ετετ = 11)( ABg HH ∩∈τ

11)( ABg HH ∩∈τ

),( Fgϕτ =  that is closest to the complete information optimal choice 

)],(*),,(*[ FFg HH ετε . 

Proof:  Analogous to proof of Proposition 2. See appendix. 

 

 According to Proposition 3, there is a unique non-dominated separating equilibrium in the 

game with asymmetric information. Note that if the optimum strategy for type in the complete 

information game, represented by point J in Figure 3 is such that , then the 

separating equilibrium emerges naturally without any signaling cost to the competent incumbent 

(Figure 4 b). Otherwise, separation is costly (Policy C in Figure 4 a). Note that when 

 then partisan transfers do not alter Rogoff (1990)’s property of selecting the most 

competent incumbent. 

H

11 ABJ ∩∈

0,1, HP Ω<Ω

 
                                                 
18 Note that . To confirm this information, one should substitute J into (27). 
Remember that W(g,τ,ε,a+b)= U(y-τ,g)+βV(τ+ε+a+b−g). Furthermore, since U(.) and V(.) are continuous and well 
behaved functions, then there is a convex set, in the neighborhood of J, such that this set is also contained in B

1
** )],((),,([ BaagJ HH ∈= ετε

1. 
Hence, B1 can be shown is Figure 4 as a set of all points within or on the solid ellipse. 



Figure 4: Separating Equilibrium with Opposing Governor  
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 Suppose now that . Then, condition (20) will not be satisfied for the expected 

realization of the popularity shock q. Therefore the incumbent expects not to be reelected even if 

voters are sure he is competent. But then, the incumbent of each type chooses his optimal 

complete information policy. This is a separating equilibrium in which the incumbent is not 

reelected, regardless of his competence. This may happen if the intergovernmental transfers are 

large enough so that they totally offset the benefits of administrative competence. This unique 

highlights once again the important role partisan transfers may play in the municipal electoral 

equilibrium.  

0,1, HP Ω>Ω

 

 Comparing the two cases when there is political budget cycle, it is noteworthy that the 

ellipses in Figure 3 should in fact be more to the lower right hand side and larger than the 

corresponding ellipses in Figure 4, due to the fact that the budget constraint of the incumbent are 

more relaxed in Figure 3 (the additional voluntary transfers b). Therefore, one should expect that 

the distortion associated to the political budget cycle to be more significant in that case. Hence, a 

natural extrapolation to a comparison with the no-transfers case suggests that the presence of 

voluntary transfers may, indeed, increase the distortion caused by the budget cycle.  

Moreover, under certain conditions, the existence of partisan transfers may create a 

political budget cycle where it would not occur without those transfers. This may happen 



because the transfers reduce the importance of the difference between the efficient and the in 

efficient incumbent, when he is supported by the governor. Indeed, it may be the case that, 

without any transfers the advantage in competence would have been significant enough so that 

the incompetent would not have any incentive to mimic the competent incumbent even when the 

latter chooses the optimal complete information fiscal policy. In this case there would be no 

costly signaling. But then, because both incumbents are more similar in terms of production 

abilities when supported by the governor, the more competent one may need to distort fiscal 

policy in order to signal his type in the presence of transfers. This situation is presented in figure 

5 below. 

Figure 5: Political Budget Cycle Created by Partisan Transfers  
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5.2. Pooling Equilibria 

Note first that a pooling equilibrium can only occur if intergovernmental transfers are not 

too significant, i.e., when 1,0,1, HPL Ω<Ω<Ω  for the case where the incumbent belongs to the 

same party as the governor, or when 0,1,0, HPL Ω<Ω<Ω  for the case where the incumbent 

opposes the governor. In that case, in any pooling equilibrium the strategy of type  incumbent 

at node t

L

1 is the same as type H’s strategy at node t2: . In this kind of 

equilibrium, voters can’t update beliefs, thus, , where F=a or F=a+b according to 

the case. 

),(),( HHLL gg ττ =

ρτρ =),,(ˆ Fg



If , that is, if  is not part of a separating equilibrium, 

then,  and  might be a part of a 

perfect Bayesian equilibrium. But this strategy profile, or any other, will only be a pooling 

equilibrium if type L is able to gain at least the same that he would gain if he 

chose . Therefore, 

11 ABJ ∩∉ )],(*),,(*[ FFg HH ετε

)],(*),,(*[),(),( FFggg HHHHLL ετεττ == ρτρ =),,(ˆ Fg HH

)],(*),,(*[),( FFgg LLLL ετετ = ),( τg will be a pooling equilibrium only if: 

            1)  , and ),0,),,(),,((),,,,( ** LLLL FFFgZFgZ εετεερτ ≥

2) ),( τg is such that and . ),(* Fgg Hε≥ ),(* FHεττ ≤

There are multiple undominated pooling equilibria. This multiplicity of equilibria is due 

to the lack of restriction to off-the-equilibrium-path beliefs in Perfect Bayesian Equilibrium. In 

fact, there are always off-the-equilibrium-path beliefs that support a given equilibrium. In order 

to rule out this multiplicity of equilibria, we follow Cho & Kreps (1987)’s intuitive criterion. But 

then, it follows that all pooling equilibria are unintuitive. 

 

PROPOSITION  4.  All pooling equilibria are unintuitive. 

Proof: See appendix. 

 

According to Propositions 3 and 4, the unique intuitive equilibria of the game with 

asymmetric information are the separating ones. Therefore, regardless of whether the competent 

incumbent is chosen or not, all intuitive perfect Bayesian equilibria fully reveal the competence 

of the incumbent. 

 

 

6. Conclusion  

Both empirical evidence and theoretic analysis suggest a significant relation between 

macroeconomic outcomes and electoral performance. This relation tends to induce executive 

incumbents to inflate fiscal policy in electoral years, in order to foster an artificial improvement 

in economic performance followed by a worsening in the years that follows, producing what is 

known as a political budget cycle after the seminal analysis in Rogoff (1990).  

According to that study, political budget cycles are a second best equilibrium that allows 

voters to identify and elect the most competent politicians. However, Rogoff’s landmark article 



does not take into account a key aspect present in most fiscal federations, which is the existence 

of different levels of government (local, state and federal) with important intergovernmental 

transfers.  

This suggests further analyses in order to understand the role of those transfers on the 

electoral equilibrium. The first part of the present paper performs an econometric analysis of this 

question for Brazil and finds evidence of a bias in voluntary transfers in the sense that they are 

significantly explained by partisan identification between the state governor and the mayor.  

 The second part of our study was dedicated to extending the Rogoff (1990)’s model in 

order to incorporate the staggered elections for mayors and governors, a reality of our Brazilian 

case study, and to determine the effect of partisan intergovernmental transfers on the outcome of 

municipal elections.  

The main theoretical finding is that voluntary transfers have the potential effect of 

breaking down the positive result associated to the political budget cycle found in Rogoff (1990), 

namely the selection of the candidate with the highest administrative competence. Our extension 

shows that even with complete information voters may, rationally, decide not to reelect a 

competent incumbent when he is not favored by the state governor. This happens because voters 

understand that the additional transferences the challenger candidate will receive from the state 

government will more than offset the lack of administrative competence. Similarly, voters may 

find it optimal to keep an incompetent incumbent that belong to the same party as the governor 

in order to maintain the influx of voluntary transfers from the state. 

When we move to the model with asymmetric information, our analysis confirms Rogoff 

(1990) under certain circumstances, but also may generate very different results, in that adverse 

selection may subsist in equilibrium.   

First, moral hazard, that is the choice of a sub-optimal fiscal policy, will happen in 

equilibrium in the form of a political budget cycle if partisan transfers are not very significant. In 

that case, Rogoff (1990)’s optimal selection of the political budget cycle is preserved.  

However, adverse selection may also happen in two symmetric situations. First, when a 

governor supports an incompetent incumbent, which is reelected due to high partisan transfers. 

Second, when the governor supports the challenger against a competent incumbent and the 

challenger wins the elections if the subsequent partisan transfers are high enough.  In both cases 



there is full revelation of the incumbent’s competence in equilibrium with no political budget 

cycle. 

Therefore, our model shows that the political equilibrium does not necessarily exhibits 

budget cycles. Moreover, the political process does not always lead to the election of the most 

competent politician. The model highlights the role of partisan transfers in determining which 

type of phenomenon, moral hazard (political budget cycles) or adverse selection (the election of 

an incompetent politician) will hold in equilibrium. Indeed, if partisan transfers are high enough, 

voters prefer to elect a candidate from the same party as the state governor and there are no 

budget cycles in equilibrium. Conversely, if partisan transfers are not very significant, voters 

choose the most competent politician but there are (typically) budget cycles in equilibrium. 

The policy recommendations of the present study are very clear. If one believes the 

adverse selection problem is most damaging to society, then voluntary intergovernmental 

transfers should be carefully regulated in order to avoid their partisan use. 

 This paper is a first attempt to extend Rogoff (1990)’s model in order to analyze issues of 

fiscal federalism. It could be further extended in several ways to deepen the insights obtained so 

far. First, one may ask what happens if there a bias towards a specific party in the staggered state 

elections. Second, and more generally, one would like to present a complete model where voters 

choose both their mayor and, in a larger election, the governor. Then the decision of the governor 

as to which municipality to make transfers to and as to the specific amount of transfers will be 

endogenous to the model. These extensions are left as suggestions for future research. 
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Appendix 

Cluster analysis 
The table below presents the output of a fixed effect regressions run after the division of 
municipalities into 10 clusters selected using factor and cluster analysis in order to maximize 
homogeneity of municipalities within each cluster and maximize the differences among clusters. 
Although all municipalities were used in order to determine the clusters, only the original 1414 
cities for which we had detailed fiscal and electoral data were used in the econometric analysis. 
Clusters 4, 7 and 9 contained a very reduced number of municipalities and therefore were 
excluded from the sample. The variables are similar to the ones in section 2 and self explanatory. 
For example, variable Ds.POP1i,t,  indicates the product of dummy Ds and the natural log of 
population of city I in cluster 1 at period t. The results points to the significance of partisan 
motivated transfers from states to cities in clusters 5, 6, 8 and 10. These clusters represent 3417 
cities in Brazil (62% of the total of 5506 municipalities considered within this study).   
 
 
 
 
 



Testing Partisan Transfers in Brazil: a Cluster Analysis 
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Transf i,t       Coef.    Std. Err.          t        P>|t| [95% Conf. Interval]
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
TMand i,t 0.76044 0.014 54.49 0.00 0.733 0.788
RT i,t -0.00184 0.003 -0.7 0.48 -0.007 0.003
POP i,t 0.10020 0.018 5.57 0.00 0.065 0.135
Year t 0.01402 0.002 7.27 0.00 0.010 0.018
D S .POP1 i,t -0.00076 0.002 -0.46 0.65 -0.004 0.002
D S .POP2 i,t 0.00141 0.002 0.9 0.37 -0.002 0.004
D S .POP3 i,t -0.00001 0.001 -0.01 0.99 -0.001 0.001
D S .POP5 i,t 0.00235 0.001 1.91 0.06 0.000 0.005
D S .POP6 i,t 0.00217 0.001 2.48 0.01 0.000 0.004
D S .POP8 i,t 0.00188 0.000 3.87 0.00 0.001 0.003
D S .POP10 i,t 0.00106 0.001 1.75 0.08 0.000 0.002
D P .POP1 i,t 0.00124 0.002 0.6 0.55 -0.003 0.005
D P .POP2 i,t 0.00018 0.002 0.1 0.92 -0.003 0.004
D P .POP3 i,t 0.00158 0.001 1.65 0.10 0.000 0.003
D P .POP5 i,t 0.00049 0.001 0.39 0.70 -0.002 0.003
D P .POP6 i,t -0.00353 0.001 -2.55 0.01 -0.006 -0.001
D P .POP8 i,t 0.00080 0.001 1.1 0.27 -0.001 0.002
D P .POP10 i,t 0.00043 0.001 0.56 0.58 -0.001 0.002
α 1 2.80372 0.235 11.93 0.00 2.343 3.264
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Number of obs:          9888
Number of groups:    1414
R-sq (within):             0.898
F(18,8456) =                4145
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––  

 
 
 
Proof of Proposition 1. From expressions (13), (14) and (15) se may write: 
 

vuH +=Ω 0, , , , , where, yxP +=Ω 1, wzL +=Ω 1, nmP +=Ω 0,

)()1()2( ** awawu LHH ++−++= ααραρ , 
[ ])2()1()()1(2)2( *2**2 awawawv LLHH +−+++−++= αρααρραρβ , 

)2()1()()1(2)2( *2**2 bawbawbawx LLHH ++−++++−+++= αρααρραρ , 
[ ])2()1()()1(2)2( *2**2 bawbawbawy LLHH ++−++++−+++= αρααρραρβ , 

)2()1()( ** bawbawz LLH ++−++++= αρααρ , 
[ ])2()1()()1(2)2( *2**2 bawbawbaww LLHH ++−++++−+++= αρααρραρβ

)2()1()()1(2)2( *2**2 awawawm LLHH +−+++−++= αρααρραρ , 
[ ])2()1()()1(2)2( *2**2 awawawn LLHH +−+++−++= αρααρραρβ , 

 
(i) Consider the comparison between  and . vuH +=Ω 0, yxP +=Ω 1,



Note that, for every b>0, y>v. Therefore, a sufficient condition for 1,PΩ  to be bigger than 0,HΩ  
is that x≥u, which is condition (17). 
 
(ii) Consider now the comparison between ,  and . wzL +=Ω 1, nmP +=Ω 0,

Note first that, for every b>0, w>n. Therefore, a sufficient condition for  to be bigger than 
 is that z≥m, which is condition (18). 

1,LΩ
0,PΩ

 
(iii) Note first that x can be rewritten as: 

[ ] [ ].)2()1()()1()()1()2( **** bawbawbawbawx LLHLHH ++−++++−++++−+++= αρααρρααραρρ
 Therefore, x will be higher than u, in which case ΩP,1 > ΩH,0, whenever: 

)()1()2()2()1()( **** awawbawbaw LHHLLH ++−++≥++−++++ ααραραρααρ . 
Suppose now that . Then, substituting b by  in the left hand side of the 
previous inequality yields: 

LHb αα −≥ LH αα −

)()1()2(
)2()1()()2()1()(
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****

awaw
awawbawbaw

LHH

LHLLHLHLLH
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Similarly, m can be rewritten as: 

[ ] [ ])2()1()()1()()1()2( **** awawawawm LLHLHH +−+++−+++−++= αρααρρααραρρ . 
Therefore, z will be higher than m, in which case ΩL,1> ΩP,0, whenever: 

)()1()2()2()1()( **** awawbawbaw LHHLLH ++−++≥++−++++ ααραραρααρ . 
But that is the same condition we have shown holds if . LHb αα −≥
 
 

Proof of Proposition 2: We begin by showing that oAB /≠∩ 11 . From (24), since 
, then, ])1([ ,,, PII DPDiDi XX Ω−Ω++= ββ

II DLDH XX ,, > . From (3), we see that keeping g and τ 
constant, a type H invests  more units than a type L. Thus, . 
Hence, given the initial hypothesis that V”(k)<0, a type H can, keeping 

)( LH αα − ),,,(),,,( FgWFgW LH ετετ >

),( τg constant,  cut 
investments with lower marginal cost than a type L. Thus, since V(.) is continuous and strictly 
increasing, and , there is a  such that for all  the disutility to type L is so 

high that he won’t try any further reduction on investments (k). From that point on, the 
equilibrium is separating.
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We now show that there is a unique non-dominated separating equilibrium, and that 
within this equilibrium, ),(),( gyUgyU gc ττ −=− . We know that by Bayesian consistence, any 

11),( ABg ∩∈τ  guarantees that . But then, a type H is free to choose a 1ˆ =ρ ]),[( 11 ABg ∩∈τ  that 
is more suitable to him. Hence, he will 
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Again, the second term on the objective function is exogenous19. Thus, the incumbent 
type H will maximize the first term, making this problem similar to the one with complete 
information, but with the additional restriction: 11),( ABg ∩∈τ .  

This problem has already been solved (equation 11) and the solution, 
, shapes the curve ),(),( gcUgcU gc = ),( Fgϕτ =  shown in Figure 3. If , then, 

will be the equilibrium separating strategy for type H .   
11 ABJ ∩∈

)],(*),,(*[ aag HH ετε
If , then, since φ’<0,  c and g are normal goods, the unique non-dominated 

separating equilibrium will be given by C=(g,τ) in Figure 3. This is the point on the 
curve

11 ABJ ∩∉

),( Fgϕτ = ) ― with 11),( ABg ∩∈τ  ― that is closer to the first best solution in the game 
with complete information (Point J)20. This allocation is efficient in the sense that no other 
reallocation of between private and public goods can yield superior welfare to voters. Observe 
that in Figure 3, and .  ),(* agg Hε> ),(* aHετ

 

Proof of Proposition 4:  Applying the definition of Cho & Kreps (1987) the equilibrium 
)},(),,{( HHLL gg ττ is unintuitive if there is a point ),( τg such that (31) and (32) are 

simultaneously satisfied:   
),1,,()),,,(ˆ,,( LLLLLL gZFggZ ετετρτ >  (31)
),1,,()),,,(ˆ,,( HHHHHH gZFggZ ετετρτ <  (32)

Equation (31) stipulates that a type L strictly prefers the equilibrium strategy  to 
strategy

),( LLg τ

),( τg , even if that strategy would delude voter making them believe that he is a type H. 
Equation (32) tells that a type H strictly prefers strategy ),( τg , if it would convince voters that 
he is of type H for sure.  

Suppose  is any point selected with positive probability by both types. Let ),( aag τ
),( τgR be a utility surplus for incumbent type i (i=L,H) if he chooses strategy ),( τg that make 

voter think he is a type H with probability one, relative to a strategy  that doesn’t update 
voter’s belief:  

),( aag τ

HLiFggZgZgR iaaaaii ,),),,,(ˆ,,(),1,,(),( =−= ετρτεττ  
Then, consider a strategy profile )],();,[( Fgg ϕττ =  such that: 
a) ),(),(),( ** FgFgFg HH εετϕ −<− . This indicates that the pair )],(,[ Fgg ϕ  is positioned, 

in Figure 6, to the southeast of . )],(*),,(*[ FFg HH ετε

                                                 
19 As in the solution with complete information, within separating equilibrium the incumbent’s type is revealed, 
justifying the term being exogenous.   
20 Point C = (g(εH,a),τ(εH,a)) is the strategy of type H that guarantees undominated separating equilibrium. Another 
way to find this equilibrium other then the graphic solution is: C corresponds to strategy 

(.)}(.),
~

,|),{( gc
L UUkkFkgg ==++=+ εττ that type L would have chosen if he decided for an amount of 

investments kk
~

= . 



b) ⇔= 0)],(,[ FggR H ϕ 0)),,,(ˆ,,(),1),,(,( =− HaaaaH FggZFggZ ετρτεϕ . This condition 
makes type H indifferent between choosing )],(,[ Fgg ϕ  and signaling his type to voter or 
choosing  and doesn’t signal his type.   )],(,[ Fgg aa ϕ

If  then, by (23) and (24), ],ˆ[],1[ FF ρππ > ),,,(),),,(,( FgWFFggW HaaH ετεϕ < . But then, the pair 

 is closer to  then ),( aag τ )],(),,([ ** FFg HH ετε )],(,[ Fgg ϕ , meaning that  is positioned 

at northwest of 

),( aag τ

)],(,[ Fgg ϕ  in Figure 6. Thus, aa ggFg −<− τϕ ),( . Furthermore, by (3), 
ttttt Fkg ++=+ + ετ1 , and if condition (b) is fulfilled, then 

⇔= 0)],(,[ FggRH ϕ ),),,,(ˆ,,(),,1),,(,( FFggZFFggZ HaaaaH ετρτεϕ = . But then, since 

, we conclude that 0)('' 1 <+tkV 0)],(,[ <FggR L ϕ . And by continuity of , there is a  such 
that:  

iR 0>δ

,0),),,,(ˆ,,(),,1),,(,(0)],(,[ <−−−⇒<−− FFggZFFggZFggR LaaaaLL ετρτεδϕδδϕδ  and 
0),),,,(ˆ,,(),,1),,(,(0)],(,[ >−−−⇒>−− FFggZFFggZFggR HaaaaHH ετρτεδϕδδϕδ . 

Observe , given that 0>∀δ ),( Fgϕ  is decreasing in g, the point )],(,[ Fgg δϕδ −−  is located 
at northwest of )],(,[ Fgg ϕ  in Figure 6, getting closer to the optimum strategy 

 of complete information. Hence, )],(),,([( ** FFg HH ετε 0)],(,[ >−− FggR H δϕδ . 
But, as in the pooling equilibrium , thus, 

equations (31) and (32) become, respectively: 
)],,(ˆ,,[)],,(ˆ,,[ FggFgg HHHHLLLL τρττρτ =

    ),,1,,()),,,(ˆ,,( FgZFggZ LLLLLL ετετρτ >  
and 

),,1,,(),),,,(ˆ,,( FgZFFggZ HHHHHH ετετρτ <  
But this proves that the original equilibrium  in unintuitive. )],(),,[( HHLL gg ττ

 

Figure 6: Separating equilibria 
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