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Abstract

This paper presents a model of political competition, where voter decisions are
affected by their ideological adherence to political parties. We derive a number of
interesting results: First, we show that an equilibrium exists even though voting is
fully deterministic. Second, although politicians, because of deterministic voting,
can win an election with certainty by making concessions to voters, they choose to
win the election only with some probability in order to maximize their expected
rents. Third, if the distribution of ideology is asymmetric, then political parties
follow different platforms in equilibrium. Finally, our model generates two novel
empirical predicitions, which, to the best of our knowledge, have not been tested
yet: 1) the higher the ideological adherence to a political party the more inefficient
policies this party will follow, ii) the higher the number of extra votes required
for election victory (the super-majority requirement) the higher the degree of
corruption.
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1 Introduction

The extent to which some market failures (monopoly of power, externalities and the
free-rider problem) impair social welfare necessitates the use of political institutions of
government selection and empowerment in order to limit their negative effects. But
since political institutions themselves are man-made constructions they tend to suffer
from a similar set of problems as their market counterparts so that a natural question
arises: To what extent can we expect such social institutions to improve social welfare
and how significant is the welfare loss associated with their functions?

Two different strands of literature have tried to answer this question !. On one hand
the voting literature emphasizes the role of political competition between parties as an
efficiency force, much like market competition (the Chicago school: Stigler 1971, Becker
1983, Wittman 1983), but also its shortcomings in the presence of probabilistic voting
and information asymmetries (the Virginia school: Nelson 1976, Tullock 1983, Palfrey
and Poole 1987). According to this point of view, if competition between parties is
frictionless, then the desire of politicians to be elected in combination with the selfish
motives of voters to support the most beneficial for them policies should be sufficient
conditions for the selection of the most socially preferred outcomes. But if voters have
heterogeneous preferences for politicians or for their representing ideologies and if other
frictions, in the form of uncertainty or information asymmetry, exist, then political
competition on its own can not guarantee socially desirable outcomes.

On the other hand, a growing body of literature assumes away the problem of policy
selection and focuses on the issue of policy implementation instead. Even if government
were comprised of benevolent leaders, who choose the most socially valuable objectives,
they still need to realize these objectives through government agents, who may not
share the same values. In addition, it is most likely that bureaucrats, through their
occupation with governmental affairs, acquire some form of private information so that
an agency problem arises between them and their hiring authority (Schleifer 1993,
Banerjee 1997, Acemoglu, Verdier 2000). The immediate consequence of this is the
emergence of informational rents for the bureaucrats, which usually take the form of
corruption, and the reduction of social welfare.

Our paper is mostly related to the first strand of literature, though it touches some
aspects of the second as well. We develop a simple yet very general model of political
competition between two parties (or politicians), which make proposals over future poli-
cies to voters in order to earn their support and get elected to the government. Voters
have heterogeneous preferences over the two parties, which may reflect their ideological
adherence to each one of them or any other party characteristic that differentiates po-
litical contesters in the eyes of the public. In addition, each party requires a minimum
amount of extra voters in comparison to its rival to secure election victory; otherwise
it will win the elections only with some probability. We assume that this requirement

LA third strand of the economic literature is concerned with the transition process from an ineffi-
cient set of political institutions to more efficient institutions. For example, see Acemoglu (2003) or
Acemoglu, Robinson (2000, 2001).



is an exogenous parameter and we carry out comparative statics exercises in order to
make comparisons between different electoral rules.

The above conditions create an environment where securing political victory is costly
for self-interested politicians and hence political competition is imperfect. Election
candidates make inefficient proposals to voters because they understand that it is very
costly for their opponent to propose more attractive policies. In other words, the combi-
nation of heterogeneous voters’ preferences and the super-majority requirement weaken
political competition as contestants need not sacrifice all of their benefits from inefficient
policies in order to receive enough votes for winning the election with certainty.

More specifically, we consider an economy where there are positive and negative net
present value (NPV) projects, possessed by entrepreneurs, who have zero wealth and
so they seek external funds to undertake their projects. For simplicity and without loss
of generality, we assume that there are only state-owned banks, which have available
funds and compete for attracting entrepreneurs with positive NPV projects 2. If a
politician (party) is elected in office, then he can exert pressure on the banks’ managers
to channel a part of their funds to socially inefficient projects, which can earn him rents
(or, alternatively, corruption bribes). Such an act will also imply a degree of taxation
on the profits of the socially efficient projects so that the collected taxes are provided
to state-owned banks to cover their losses.

Unfettered political competition acts as a discipline device which awards victory
to the least corrupted politician, but the super-majority requirement and ideological
adherence distort the outcome of elections. As they expect their opponents to do the
same, candidates will make proposals with positive taxation level, implying a certain
mis-allocation of funds and corruption level in the government. The greater the ide-
ological adherence of individuals to party identities or the greater the super-majority
requirement, the greater the frictions to political competition and the inefficiencies
generated by the political system.

For expositional purposes, in section 2 of the paper we present the equilibrium
outcome of the political game when ideological adherence of voters is symmetrically
distributed between the two political contesters. The most interesting part of our
paper is section 3, where we generalize our model for the case where the ideological
distribution is potentially asymmetric. There we provide a novel insight on political
competition.

In our model voting is deterministic, in the sense that given the platform a politician
offers he knows exactly how many votes he will receive. As a result, in the asymmetric
case, the politician (party) whose supporters exhibit the highest degree of ideological
adherence could propose a platform implying lower (but still positive) rents for him,
which at the same time secures him the victory in the election. However, the politician

2All of our results would go through if we allow for both private and state-owned banks competing
for attracting efficient projects. Clearly, private banks would never finance a negative NPV project. Of
course, the project financing we use here is just an example. Our argument holds true in any situation
where voters resort to the government to get a good or service, because they can not acquire it in the
marketplace.



strictly prefers to spend all his “ideological capital” in more inefficient policies (higher
rents) and win the election with some probability (less than one). In this sense, the
politician prefers a situation of political uncertainty with regard to the election out-
come as opposed to a situation of political certainty, so that we can say that political
uncertainty arises endogenously in the model 3.

Our model can also have a different interpretation. Political parties and electoral
systems are well-defined concepts of smoothly functioning democracies, but in many re-
gions of the world competing social groups vie for power and the control of government.
In some cases it is not clear who rules the country (economy) as political instability
means that the control of government changes hands frequently and unpredictably. Our
framework can provide some insight on such complex phenomena.

In such environments, we can interpret parties as social groups, which represent
different ideologies or social values, competing for the control of the government. The
super-majority requirement can alternatively be seen as the minimum number of sup-
porters that each side needs to consolidate its power and to remain unchallenged by the
competing group. If a group does not receive enough support to pass this exogenous
threshold, then it will prevail over its competitor only probabilistically. Political leaders
offer policy plans to civilians to attract them on their side and achieve political stabil-
ity, but their selfish incentives imply that they make inefficient proposals and prefer to
remain in the politically unstable region of competition.

Though it is not in our intention to present a complete theory of institutional in-
stability and regime shifts, our model generates a noteworthy prediction: the higher
the polarization or the super-majority requirement, the higher the degree of corruption
and social inefficiencies that will tend to prevail in a given society. This prediction is
consistent with the empirical observations from highly unstable regions, and especially
Africa (Levine, Easterly, 1997) 4.

The paper makes the following contributions: First, from a technical point of view,
we show that a Nash equilibrium exists even though voting is fully deterministic (in
the sense that we have described above) and there are more than one policy dimensions
(multi-dimensional setting). Many existing papers argue that probabilistic voting is
necessary for the existence of a Nash equilibrium in multi-dimensional policy environ-
ments, even though they allow for infinitely many voters °. Therefore, our result reveals
that, if there are infinitely many agents (voters), the assumption of probabilistic voting
is redundant ©.

3Tn contrast, in models of stochastic voting it is not the politicians’ choice to win the election with
some probability. It is imposed to them by the structure of the model.

4See also Alesina, Baqir and Easterly, 1999.

5The assumption of a continuity of agents (voters) ensures the continuity of the response functions
of politicians so that at least one Nash equilibrium of the voting game always exists, even if politi-
cal proposals are multi-dimensional. On the contrary, Lindbeck and Weibull (1987) assume a finite
number of agents and therefore require probabilistic voting in order to ensure the existence of a Nash
equilibrium.

6Tt should be stressed that the stochastic electoral rule that we use in our model is not a disguise for
stochastic voting. We have chosen this stochastic electoral rule because we want to treat the two parties
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Second, the introduction of deterministic voting allows us to derive an interesting
result. In our model, political uncerainty arises endogenously. A politician could have
won the election with certainty by making more concessions to voters, but instead he
prefers winning the election with some probability (less than one) because this strategy
implies higher expected rents for him.

Third, regarding empirical implications, the model generates three novel predictions:
i) political parties, which have greater ideological support, will tend to favor more
inefficient policies and foster greater corruption than those parties with little ideological
support, ii) the greater the asymmetry in the ideological adherence to parties, the
greater the difference in the proposed policies. To the best of our knowledge, these
predictions have not been empirically tested yet.

There exists, of course, a number of papers that is related to ours. Persson and
Tabellini (1999) study the effects of different electoral systems on political competition.
In their model voters exhibit ideological adherence to political parties and voting is
probabilistic. They show that majoritarian systems imply tougher competition and
hence lower political rents than proportional systems. This paper differs from theirs
in two respects. First, in our case, voting is fully deterministic. Second, we focus on
proportional systems, but we consider the effect of the number of extra votes a party
needs to form a government on political competition (and political rents) 7. Persson
and Tabellini (1999) do not consider this super-majority (extra votes) requirement,
which is observed in many proportional electoral systems. Our approach allows us to
establish a relation between the number of extra votes and political rents. A greater
super-majority requirement weakens political competition and results in higher political
rents.

Lindbeck and Weibull (1987) construct a model with heterogeneous voter prefer-
ences and competition between parties over redistribution policies and show that who
wins the election depends on probabilistic behavior and parties may follow different
redistribution policies. Building on this, Coate and Morris (1995) show that when
politicians have private information over their types and over the value of the public
good, then redistribution policies can target special interests and be socially inefficient.
The model we propose can also replicate these results. If voters’ preferences are hetero-
geneous then parties will make different proposals, which will contain a degree of social
inefficiency.

symmetrically. In our model, a Nash equilibirum exists even if the electoral rule is deterministic and
the politicians can perfectly predict the number of votes they receive given their proposed platforms.
For more details see footnote 13 in p. 11

"In proportional systems the election outcome depends only on the aggregate number of votes as
opposed to majoritarian systems, where the outcome depends on the number of districts gained. In
many proportional systems the electoral rule is such that in order for the first party (in terms of votes
received) to form a government, a certain number of extra votes is required over the second party.
In our formal model this number of extra votes is captured by e, which we call the super-majority
requirement. This is especially relevant in countries where at least three parties compete for gaining
power. Although in this version of the paper we do not consider the case of three or more parties, in
an extended version of the paper we have shown that our results go through even in this case.



Helpman and Grossman (1996) are also concerned with political competition and
voting preferences in a two-party system, but their focus is mainly on special interests
groups and electoral contributions as a means of affecting political platforms (See also
Jackson and Kingdon, 1992, and Dixit and Londregan, 1996 on how special interests
may affect policy formation and efficiency). Though the terminology is different, one
could view contributions and corruption as two similar ways to express rents that politi-
cians receive in order to use their power and serve the interests of specific social groups.
An important assumption of their model, though, is that a subset of voters is relatively
uninformed over party platforms and could be persuaded to vote for one candidate or
the other if enough advertising takes place. In the absence of such a group, politicians
would receive no rents, as contributions would not have an impact on the probability
of election victory. On the other hand, if we were to allow for their structure to operate
on our environment then no inefficiency would arise, as the special groups with the
highest private value for the available funds (in our model the private and social values
coincide) would be the ones with the highest contributions to parties.

Our model differs from the aforementioned papers in two respects: First, in our case,
differences in platforms are due to different degrees of voters’ ideological adherence to
political parties. Second, we do not require any other friction (asymmetric information

or probabilistic voting) to derive inefficiencies or rents to politicians ®.

In summary, in this paper we derive the following results: First, on technical
grounds, we show that a Nash equilibrium exists even though voting is fully deter-
ministic and there are more than one policy dimensions (multi-dimensional setting).
Second, due to deterministic voting we are able to derive the following novel result: In
our model, political uncerainty arises endogenously. A politician could have won the
election with certainty by making more concessions to voters, but instead he prefers
winning the election with some probability (less than one) because this strategy im-
plies higher expected rents for him. Third, our model generates the following empirical
predictions: i) The higher the degree of ideological adherence, the higher the polit-
ical rents. This prediction is consistent with the empirical findings in Easterly and
Levine(1997) and Svensson (2005). These authors report that political polarization is
associated with less cost-efficient methods of production of public goods and is more
likely to lead to higher corruption in the economy. We share this prediction with Pers-
son and Tabellini (1999). ii) Another prediction in common with others (Coate and
Morris (1995), Helpman and Grossman (1996)),although for different reasons, is that in
equilibrium political platforms may be different. This prediction is consistent with the

8In a different context, Alesina, Rosenthal (2000) show how divergent political platforms can be
reconciled with political competition when institutional checks and balances imply that political par-
ties must eventually bargain over the policy to be executed. In their paper politicians prefer polarized
platforms because they give them greater flexibility and bargaining power in the negotiation stage. An-
ticipating that, voters understand that non-polarized proposals are not time consistent and hence vote
for their most preferred party. Our model also predicts polarized platforms in equilibrium, though our
focus is on the emergence of political rents and socially inefficient outcomes, rather on the asymmetries
between contesters.



empirical findings in Poole and Rosenthal (1997) and Snyder (1996). iii) The greater
the extra number of votes a party needs to form a government, the greater the political
rents. iv) Political parties, which have greater ideological support, will tend to favor
more inefficient policies and foster greater corruption than those parties with little ide-
ological support. v) The greater the asymmetry in the ideological adherence to parties,
the greater the difference in the proposed policies. To the best of our knowledge, the
last three predictions have not been empirically tested yet.

The rest of the paper is organized as follows. Section 2 presents a simple model
of political competition between two parties when the ideological preferences of voters
are symmetric and derives a series of basic results. Section 3 generalizes the analysis
of the previous section to the case where some or all groups of voters have asymmetric
preferences over parties so that some party may be favored in a group over its rival.
Section 4 discusses the results and concludes.

2 A symmetric model

The economy is assumed to last for a single period and consists of two basic categories
of agents: On one hand, there is a continuum of entrepreneurs, whose projects differ
with respect to their productivity. At the same time these entrepreneurs vote for the
politician they prefer to be in power and his respective policy. On the other hand,
there is a group of politicians, who propose several political measures and compete
to get elected and receive the power-related benefits. Entrepreneurs have different
preferred policies, according to their productivity, and different degrees of ideological
adherence to a certain politician or political party, which allows for inefficient policies
to be implemented and a certain degree of corruption to pertain in the economy. The
timing of the model is shown in the next figure.

Figure 1: Timing of events

l »
0 \ 1 time

Politicians Election Winner takes Production,
make takes over power taxation and
proposals place and policy is corruption
implemented:
entrepreneurs

recejve funds

Figure 1: Timing of events



Entrepreneurs and Banks

There is a continuum of risk neutral entrepreneurs in the interval [0,1] , who are divided
into groups (types) according to the quality of their projects. There exist 2 types
of entrepreneurs (projects), high quality (or efficient) projects (ay) and low quality
(inefficient) projects («), with respective proportions ¢ and 1-q. Each project requires
an amount I of funds to start up, which will yield with certainty either agyl or ol
after 1 period, depending on the type of project. We assume that ay > 1 > ay. The
quality of the project is publicly known and verifiable without any cost. Furthermore,
by running the project the entrepreneur receives an unobserved, private benefit b, which
has been deducted in the calculation of the net project-returns agyl and al.

Let A denote the fraction of projects that can be undertaken by the available funds
(0 < X < q). These funds are provided to the entrepreneurs through state-owned
banks, which do not operate exclusively under economic criteria, but are also subject
to pressures by the political party in power ?1°. Therefore the provision of funds for
all efficient projects is not guaranteed, since politicians have an incentive to channel a
part of the funds to low quality projects, from which they receive bribes (as long as
A <q)

If an inefficient project receives funds, after one period the entrepreneur will re-
pay back to the bank an amount r; [, which is determined by the politician, while the
residual return from the project (6 = oy — rr) is repaid to the politician as a bribe.
This means that if some inefficient projects receive funds, banks cannot recover the
full amount of loans they provide to them and alternative means of financing are re-
quired through either taxation or higher repayment rates on good quality firms’ profits.
Since the politicians ultimately have the power to extract profits from high quality en-
trepreneurs through taxation, they allow public banks to compete with each other for
high quality projects, which makes high quality projects’ repayment equal to I, and use
taxation as the sole means of rent extraction.

9Khwaja and Mian (2005) and Dinc (2005) find that a significant portion of corruption transfers to
politicians in emerging markets takes place through public lending to politically connected firms, which
receive a premium rate compared to other borrowers. Our model is consistent with their empirical
observations as well.

0T here is a growing body of empirical literature which relates corruption in developing countries
with the activities of politically connected firms and seeks to determine the factors behind it. As
example of this literature, see Mauro (1995), Svensson (1998, 2003), Ades and Di Tella (1999), Fisman
(2001), Alt and Lassen (2006) and Faccio (2006).

1 Because we assume that all entrepreneurs receive the unobservable benefit b from running a project,
the social value of a high quality project will always be greater than the social value of a low quality
project: agl +b > arl +b. In this case, the condition A < ¢ implies that, because there are not
sufficient funds for all the high quality projects to be undertaken, it is always suboptimal to fund any
low quality project. We could relax this condition and let A be any value less or equal to 1, as long as
another condition holds: arl +b < I < b < (1 —ag)l, so that the social loss of lower productivity
exceeds the private benefit of the entrepreneur. If this condition holds, then financing any low quality
project is detrimental for social welfare. For reasons of expositional clarity, we stick to the former
condition, though our results would go through if we assume the latter.



Politicians

There are two political players in this economy, P; and P, who can be interpreted
as major political parties or more accurately as key politicians. These two vie for the
control of the government. At the beginning of the period each one of them makes a
public proposal of his intended policies to the set of voters, who, according to their
preferences, choose who will govern. Once in government the elected politician has the
power to set taxation for firms and the ability to exert influence over the decisions of
the public banks on how to distribute the available funds for investment. If a certain
level of funds is provided to inefficient projects in exchange for political support, then
taxation is needed to cover the losses of banks.

The extent to which a politician can manipulate internal funds depends on the
restrictions on the mismanagement of state-owned banks and his ability to remain in
power despite these events. The assumption we maintain through out the rest of the
paper is that the politician has full discretion on how to allocate the available funds to
the two types of projects. This means that the politician can only take decisions that do
not lead state-owned banks to bankruptcy and this is a constraint he cannot manipulate.
In addition, politicians have the power to bargain with low quality entrepreneurs on
how the returns from their projects will be allocated between repayment to banks (ry)
and direct transfers to politicians (corruption bribes: f3).

On the other hand, another set of restrictions is implicitly imposed by political
competition and the fact that a pure predatory behavior from the politician’s part is
unlikely to win him the election. More specifically, before the election takes place the
two politicians publicly announce the set of politically controlled variables, namely the
profit tax rate (t) and the number of efficient projects (sgy) that will be funded. We
denote the political proposal by politician P; as: Pt = {t;, s%;}

An implicit element of the proposal is the level of funds the politician appropriates
from each low quality entrepreneur ((;1), which can be considered as a political bribe
or a reward for the politician for allowing inefficient projects to operate. This is never
part of the public announcement but, given the proposal and the information structure
of the environment, agents are able to infer the amount of proposed corruption as
well as the repayment rate for inefficient projects (r;) and the amount of low quality
entrepreneurs who will receive funds (sz,). The total level of corruption in the economy
is the bribe received from each low quality entrepreneur times the number of inefficient
firms receiving funds: B = (s 1.

In this framework we assume that political announcements are credible and that
there are no commitment issues. Once in office, the politician implements his prede-
termined policy or otherwise he is thrown out of power and the other politician takes
over 12,

12We could alternatively obtain the same qualitative results by setting up a dynamic model with
reputation effects and politicians competing for power given their credibility. This would give a more
rigorous argument on why policies may be considered credible, but it would make the analysis much
more complex and mathematically demanding.



Entrepreneurs as Voters

Entrepreneurs vote for their preferred candidate based on the expected utility they
will derive from his policies and their ideological adherence. Each politician represents
a specific ideology (ideology i for P, and ideology j for P;, which are fixed for each
politician), while voters have individual tastes which we assume that are uniformly
distributed over the interval [—M, M| within each group of types of entrepreneurs. M
shows the degree of adherence to the ideology i, or, in other words, it is the relative
likeness or antipathy that an agent has to ideology i over j. We let the variable di
denote the relative preference of agent k (k = {h,l}) for ideology i. By definition the
following equations hold:

di, ~ Uni[—M, M|

di ~ Uni[—M, M|

d,, = —dj,

where the subscripts h and 1 denote an entrepreneur of a high or low quality project
respectively.

M__

—_—

Figure 2: Ideological Distribution

Figure 2 shows the distribution of preferences for ideology i within each type of
voters. We assume that the utility, which an agent derives from supporting his preferred
ideology, is additively separable to the utility of expected wealth. The overall utility
for a voter, conditional on his type, his ideological profile and the policy proposition of
party i, is simply the sum of the expected profit and of his ideological adherence:

dz‘
UL(PI) = B(r(Pf) + T
For each type of agent utility can be written as:

GPE) = (g =1 = )1 1]+ 1)

10



pry— L, 4 2

The first multiplicative term is the probability of an entrepreneur to undertake the
project under the proposed policy and the second term is the income he would receive
in that case. The last term corresponds to the utility gain attached to ideological voting.

From the above equations and the fact that di = —dj, follows that an agent will
vote for politician P; (denoted as: vi = 1) iff:

Un(P) > Up(Pf%) & BE(me(Pf)) = E(mo(P})) + dj, > 0 (3)

Elections and Politicians

Let V? be the total votes that P; receives. In order to win the election we assume that
the politician must receive a critical mass of € votes more than his competitor, where
€ can be an interval arbitrarily small. If P; receives less votes than P; by a difference
at least as large as € then he loses the election, while if the difference is less than this
threshold, he loses the election with only a probability equal to % 13 The election rule
is then specified as:

P =1LV -V >
P =3, if —e < V= VJ < ¢ and
P =0, VI— Vi< —e

The critical mass of voters € is an important parameter of the problem at study. In
many proportional systems the electoral rule is such that in order for the first party
(in terms of votes received) to form a government, a certain number of extra votes

13Tt should be stressed that the stochastic electoral rule that we use in our model is not a disguise
for stochastic voting. We have chosen this stochastic electoral rule because we want to treat the two
parties symmetrically. To see this, suppose there are two parties, A and B. Consider the following
election rule: Party B wins the election with certainty only if it gains a mass of € votes more than party
A. That is party A wins the election with certainty in all of the following cases: i) if party A receives
more votes than party B, ii) if it receives the same mass of votes as B, iii) if party A receives less
votes than B, but the difference is no more than €. In this case, in equilibrium, party B will propose
a platform implying zero rents for itself and party A will propose a platform implying that it receives
exactly a mass e of votes less than party B and strictly positive political rents. Also, in equilibrium
party A wins the election with certainty. Clearly, now, everything in our model is fully deterministic
(including the election rule) and still equilibrium exists. In fact, the existence of the equilibrium is not
related to stochastic voting or a stochastic election rule. Also, it does not depend on €. The only role
of € is to insure that political rents arise in equilibrium. If this € is zero, then equilibrium still exists
but political rents are also zero. Some papers argue that stochastic voting is required for the existence
of an equilibrium, even if there is a continuum of voters. This argument is not quite right. In these
papers stochastic voting is only needed for having an equilibrium with strictly positive political rents.
However, if the number of voters is finite, then stochastic voting is indeed required for the existence
of an equilibrium.

11



is required over the second party. In our formal model this number of extra votes is
captured by €, which we call the super-majority requirement. This is especially relevant
in countries where at least three parties compete for gaining power 4. Higher values
of this parameter mean that politicians need a higher majority to secure election and
distort their proposals toward more inefficient policies.

Given the above specifications of the economy, politicians try to maximize their
expected wealth, which consists of the appropriated part of the low projects returns:

mazUp(P", P}) = plyin B}

where «y is the coefficient of risk aversion for politicians (0 < v < 1). Politicians
essentially try to maximize the expected appropriation of funds under the limitations
that they have been imposed to them:

—the allocation of funds condition:
(i + 54) T < AT )

(the available funds for investment can either be invested in efficient projects or
inefficient ones)

—the allocation of inefficient projects’ returns:
Bi+ry < og (5)
—the profitability of public banks condition:
risi I+ syl +tist ] — B > A (6)

(the sum of the repayments by inefficient and efficient projects and aggregate
taxation must be at least equal to the initial funds available for investment)

—the Election Rule and the commitment of execution of proposed policies.

In terms of mathematical expressions, each candidate tries to solve the following
problem (P.1):

R RY __ 1 Y
. max U,(P, , P ) =B st
sHvstt’ivﬂi’TL

(st + st )T <A

4 Although in this version of the paper we do not consider the case of three or more parties, in an
extended version of the paper we have shown that our results go through even in this case.

12



Gi+rl <ag
rost I+ syl + syl = N

pzumzlﬁlfvl_vj>E?p:mn:%71f_6<vz_v]geapzmnzoalfvz_vj<—€

Monopoly of Power Solution

As a benchmark case, it is interesting to study the autocratic case, where there is only
one politician and whose power remains undisputed for all possible policies that do not
violate the public banks’ profitability condition. The solution to this problem will be
used later on as a comparison base for the results under political competition.

If we were to assume that there is a dictator in the economy, whose power is unchal-
lenged, then we implicitly impose that the politician does not face the fear of losing his
position through elections and hence it would be equivalent to imposing the condition
Pwin = 1 to P.1. In other words, under the assumption of autocracy, P.1 is transformed
into (P.1a):

max U, =DB7 s.t.
SH,SL:LBTL

B =p3s.1

(sg+sp)l <A

B+rp <o
rrspd 4+ sl +tsgl > A\
0<t<ay—1

The above problem is easy to solve. First, notice that all inequalities will hold with
equality in the final solution. If that was not the case, the politician would always
increase his utility by increasing either the share of inefficient projects which receive
funds or the level of the bribe until the restrictions are satisfied with equality!®.

Keeping this in mind and by recursively substituting these conditions into the utility
function we can rewrite the problem as an unconstrained one:

AL 7
max U, = [(aL —rr) (W) I] s.t.

rr,t

15 A mathematical way to verify this is to set the Langrangian for the maximization problem and
then show that all Langrange multipliers are strictly positive so that the constraints are binding.
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f=ay—rL
SH:)\—SL

— At
SL - 1+t—TL

0<t<ayg—1

By taking first order conditions with respect to r; and t, we get the following ex-

pressions 16:

oU NI (OLL—TL)(—)\tI) _ —)\tI(l-i-t—TL)-l-(OLL—TL)/\tI o )\tI(aL—l—t) < O
orr, ~— 14+t—rg, (1+t—7“L)2 - (1+t—7“L)2 - (1+t—T’L)2

and

ou __ )\(l-f—t—’r’L)—)\t o >\(1_7"L)

ot T (o _TL)[W = (OéL—TL)Im 20

The above conditions imply that in order the politician to maximize his utility he
must set the inefficient projects’ repayment as low as possible and the tax rate as high
as possible. The full set of the monopoly of power solution is:

)\(O& H — 1) A

r, =0,0=ar,t=ag—1,5 = ——>,55 = —
(6%; g

and U)" = [mfﬁ*l)lr
As expected, the dictator, since he does not face any real threat to his power, sets
taxation for efficient projects to its maximum possible level, expropriating all their
profits, imposes no repayment to inefficient entrepreneurs, in order to receive maximum
possible bribes, and balances the proportion of high and low quality projects financed
so as to maximize his wellbeing.
This is a straightforward result that shows the degree of inefficiency and corruption
that is generated by autocratic regimes in the particular set up of our model and we
will regularly refer back to it for comparison purposes.

Political Equilibrium

We now return to the case of political competition between two candidates. Their
power is not unchecked, but subject to the constraints imposed by the political game
as described earlier. If a politician tries to maximize his own wellbeing, as a dictator

1, . . . .

5Because U,~ is a monotonic transformation of U,, both of them have their maximum for the
same values of r;, and t. For simplification reasons, we derive the first order conditions of the former
expression.
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would do, then he will be undercut by his competitor, who will offer a more attractive
option to voters and will win the election.

But winning the election is costly itself. If the two politicians make exactly the
same political proposal to voters then none of them would win with certainty. Since
ideological dispersion is symmetric by assumption, half of the agents would vote for
either politician. We call the set of voters who vote for one politician over another,
when both of them offer the same proposal, as the natural support group, because of
their exogenous ideological preference.

If a rival wants to win the election with certainty, a required mass of € voters is
required and these voters have already a certain degree of ideological adherence to
the other candidate. In order to win their votes a politician will have to offer greater
concessions to them in terms of political proposal than what he would have offered
to his own supporters and this cost is increasing in relative terms as the concessions
required for election victory increase. Therefore there is a cut-off point, which makes
politicians indifferent between winning elections or sticking to their support group and
taking over power with probability % Given the above intuition, the rest of this section
is focused on providing a diagrammatic and analytical exposition of the solution of the
political game and the main arguments behind the results.

First, we try to describe the set of political proposals for politician P;, which win
him the election for a specific proposal by P; and then compare the utility from winning
an election with the utility from playing the same strategy as the opponent and win-
ning with probability % Essentially, the political contestants have 2 different strategies.
They can either try to win the election, which implies a relative benefit from the cer-
tainty of rising into power and a relative cost in terms of higher concessions to voters,
or they can mimic their opponent in terms of proposal and wait for luck to determine
who gets the power.

If a politician mimics his opponent, then he will receive % votes from entrepreneurs
with low quality projects and £ votes from entrepreneurs with high quality projects,
for a total of % If, on the other hand, P; deviates, he requires at least % votes to
win the election 7. The amount of extra low quality voters he will receive from such a

(s —s7 )b

deviation (which can also be negative) is: ———1-4.

i
(SLIJ denotes the excess monetary utility low quality entrepreneurs will receive

by Pi’s proposal and when divided by M it denotes the proportion of inefficient en-
trepreneurs for whom the differential monetary utility exceeds their ideological adher-

. . st —s5)b .
ence. Of course, in order to be consistent, we assume that —M < % < M since

1
the fraction of the two values can not exceed 1. @ is the amount of voters who can

be attracted from or lost to the opponent. The total expression can be rewritten as

i
(SL2 ]\ZL)b and, by including the natural supporters, the total number of inefficient type
voters is:

1"Recall that if i receives an number of 5 extra votes by changing his proposal, his opponent loses
these votes, so that the total vote difference is equal to €
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ipr pry_ (1—a) | (57— s))b

Similarly the amount of extra high quality voters a politician can receive by P # P/

i 11—t J 11—t
jg Sullon 5 ;4 EIFE sllon 5 ;4 tJ)Hb], while the total number of efficient type voters is:

iior pry 4, Sullag =1—=t)I+b]  shllam —1—t;)1 +]
VBB =5+ 2M 2M

All this implies that the total support politician P; should expect is equal to:

. U syllan —1— )T+ syllon —1—t;)T+b] (si, —s])b
V(PR PRy = - 4 2 - ; -
( i ]) 2+ IM 2M + 2M

If he were to win, then the following condition should be satisfied:

. 1 sillag —1—t)+b] s [(ag—1—t)I+b (si—s)b_ 14e
) PR PR _ H _°H J L L
VAR, ]) 2+ 2M 2M * 2M

WV

Essentially, if the politician were to win the election he should solve the modified
problem P.1 with the addition of condition (7)(problem P.1b):

Cmax U(PLPR) =B st
8,87 i, BT

(st + )T <A

Gi+ 1t < ag

rist I+ sl + tsty T > NI

styl(og—1=t;)I+b] s} [(am—1—t;)I+b] n (s% —s% )b
2M 2M 2M =

N

(st —si)b
—M < Ll—qL

<M

16



_M< S%[(QH—l—ti)I-i-b} . SJII_I[(OCH—l—tj)]-‘rb] <M

OétigaH—l

The solution to this problem is provided below!®:

= ~ s A
=ap, 1,=0, t;= il
p L, 'L P T N Metsl (ap—1—t;)1

Y

—~

o Mag—1)I—(Me+tsy (ag—1-t;)I) G A +Me+s%, (ap—1—t;)1
L agl H agl

The above variables comprise the elements of the politician’s proposal which, given
his opponent’s proposal, maximize his utility under the condition that he wins the elec-

tion with certainty. We denote this proposal as P¥. The associated utility level from
this proposal is expressed as:

~  ~ arlag — DN « , v
U, =B = zlow — 1) — —= (Me+ s}y (an —1—1;)I)

(0%; 05;

The above expression is very intuitive. The first term is the utility the politician
would get if he was a dictator. The second term reflects the utility loss the politician
must suffer in order to win the election and it is decreasing in s%,. The more funds
P; provides to efficient projects, and hence the less corrupt he is, the greater are the
concessions P; has to make to secure victory.

This is not his best response function however. The politician might do better by
mimicking his opponent’s proposal and not suffering the cost of higher concessions to
voters. In order to verify if this is the case, the politician needs also to solve P.1 under

the slightly modified condition:

L L, sillon =1 t)I +b] shllom =1 —t)I+b] (s}, —sp)b _ 1
279 oM oM oM 2

) R R
V(]Dzapj):

Of course, the above condition implies that: s, = sjﬁ, st = SJL, t; = t; which means
that P; mimics P;’s proposal. In that case P;’s utility would be:

8The derivation of the solution is provided in Appendix A.
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1 1 1
Up = 5Bl = 5(BisiD)" = lawsy )7 1

Therefore, P; prefers to win the election with probability % to a certain victory if
and only if:

; — 1)AI ; 7
(asil)’ > |:06L(OCH M ar (Me+ sy (ay —1—t;)1)
ag ag

Q%Me

(2% _ 1) anl

The above condition sets a critical level for the strategies P; will play. If his opponent
chooses SJL above this value, then P; prefers to compete aggressively and win the election,
while if it is below this value then he prefers to make exactly the same proposal as the
other politician and at least get % chance of gaining power. But he would never choose
to opt for high values of corruption and lose all chances of being elected, since, by
the assumptions of the model, the only way he can gain some utility is through the
potential bribes that come along with power.

Because of the symmetry of the political game, of course, P; faces a similar condition
and the same strategic issues:

J 20
< Sy

N

; 27 Me
SLS 71N
(2? - 1) anl
Hence, the unique equilibrium of the game is:
25 Me
(2% - 1) anl

The two politicians mimic each other’s proposals and chance determines who gets
elected to power. If one of them deviates from this equilibrium and increases taxation
by even an infinitesimal amount, the other one can do better by decreasing it and win-
ning election for sure. On other hand, none of them has an incentive to decrease the
level of funds that goes to low quality projects as winning the election with certainty, in

(P R
sy = s =

19Tt is very easy to verify that if P; mimics his opponent then his best response is to set 8; = o, by
following exactly the same method as we did in the Appendix A for the case of pure election victory.
20The derivation of this inequality is included in Appendix A.
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this case, lowers the politician’s utility when compared with the utility level he derives
by mimicking his opponent’s proposal. Therefore the symmetric equilibrium of this
political game can be fully described as:

1
_ _ R Y 27 Me
ﬁi_ﬁj_a[an_TL_OvsL_SL_ 1 )
(2771>aHI
1
27 Me
1 1
2’Y—l>o¢H)\I—2’YMe

1

S R 27 Me _ _

3311—51{—)‘_;—7ti—tj—
(27_1)%1 (

The equilibrium utility level politicians receive is:

1 ol
1 2~
U*:—[ %Me]

2|95 —1on

Figure 3: Political Equilibria under Monopoly and Competition

The equilibrium is also represented diagrammatically in Figure 3. It is drawn in
the {¢,s;} space and utility increases for the politician as ¢t and s; increase. The
sp = 1’\—th curve corresponds to the level of low quality projects that can be undertaken
as a function of the tax rate when the condition § = «ar holds. It represents the
profitability of banks condition (6) and shows the maximum number of low quality
projects that can be financed for each level of taxation so that public banks do not go

bankrupt.
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Point A stands for the autocratic case, when the politician faces no challenges to
his power and hence he can set the maximum possible tax in order to fund as many
low quality projects as possible and reap the maximum level of bribes. On the other
hand, point B in the diagram shows the case of political competition. Due to the fear
of losing the election, politicians must provide some concessions to voters in terms of
lower inefficiencies in the economy and lower corruption.

However, the level of corruption that will prevail in the economy depends on the
degree of ideological adherence and the necessary majority to consolidate power. So long
as M and ¢ are sufficiently small, the cost of undermining a political opponent remains
less than the benefit of winning the election and political competition has a bite on
lowering the expropriating power of politicians. Specifically, a necessary condition for
lower corruption under political competition than the autocratic case is:

) 1
25 M \ 1 (27 —1> )\(aH—l)I
sp < ST & —— cre < (an )<:>Me< - (8)
<2? _ 1) anl an 27

The left hand side of (8) represents the cost the politician must suffer in order to
win the election, while the right side is the perceived benefit: the total profits that
would be generated in the economy if all efficient projects were undertaken weighted
by the increase in probability of winning the election and the degree of risk aversion of
the politician 2!,

If e =0or M = 0, then attracting voters is unnecessary or costless for political vic-
tory so that there is perfect political competition and the economy can achieve the first
best, where there is no corruption and only high quality entrepreneurs receive funds.
On the other hand, if condition (8) is violated, then essentially the cost of political com-
petition is so high that politicians can act unchallenged and impose political proposals
that replicate the monopoly of power case. In other words, economies with higher de-
gree of polarization or greater political instability, which require increased majorities
for the implementation of power, give greater power to politicians to act according to
their best interest and face the risk of higher inefficiencies and corruption.

Also, the degree of risk aversion of the politician works in favor of efficiency. The
more risk averse the politicians are the more they seek to secure victory in elections
and hence the greater the degree of political competition. As a result, the number of
efficient projects funded and the implied level of corruption decrease on their political
proposals.

In summary, in this section we derived the following results: First, we show that a
Nash equilibrium exists even though voting is fully deterministic and there are more
than one policy dimensions (multi-dimensional setting). Second, the greater the degree

1
(=)
2INotice that if v = 1, then ~——~% = %
27

20



of ideological adherence of voters the greater the political rents. This prediction is con-
sistent with the empirical findings in Easterly and Levine(1997) and Svensson (2005).
These authors report that political polarization is associated with less cost-efficient
methods of production of public goods and is more likely to lead to higher corruption
in the economy. We share this prediction with Persson and Tabellini (1999). Third,
the higher the number of extra votes required for election victory (the higher the €) the
higher the degree of corruption. The latter prediction is novel and, to the best of our
knowledge, has not been tested yet.

3 An Asymmetric Political Game

We now retain the framework as it was in the previous section, but generalize it to in-
clude different degrees of ideological adherence for each politician and within each type
of entrepreneurs. More specifically, we assume that ideology is uniformly distributed
over the interval [M,, M) for the high quality group of entrepreneurs and over the

interval [M;, M| for the low quality entrepreneurs. In terms of notation:

di, ~ Uni[ My, My]

di ~ Uni[M;, M)

Figure 4: Ideological Distribution under Asymmetry

An example of such a distribution can also be shown in Figure 4. The rest of the
elements of the model remain the same as in section 1. Politicians, once again, compete
with each other in terms of political proposals in an attempt to be elected into power.
The main strategies they can use to achieve this also remain the same. They can
either try to secure victory through greater concessions or they may opt to mimic their
opponent. However, this generalization allows us to obtain new insights.
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The main difference in the asymmetric environment is that mimicking does not mean
offering the same political proposal anymore. Since the degree of ideological adherence
varies among voters, the two politicians may not have equal chances of being elected if
they follow the same policies. If the degree of ideological asymmetry is strong enough,
then one politician may have sufficient mass of voters to win the election with certainty
even if he makes a slightly different proposal than his competitor.

Assuming, for the rest of the analysis, that the natural supporters for politician P,
have ideological adherence distributed over [0, M] (the rest support P;), the number
of voters that will actually vote for P;, depending on both political programs, can be
expressed as:

Vi(PE, P]R) _ _ My g+ MEM (1—q)+ syllap—1=t)I+b] _ shllag—1-t))[+b] | (sj—s])b

My,—M,, M,—M, My, —My, M- M,

The first two terms represent the number of natural supporters for P;, while the rest of
the terms show the extra number of voters the politician can gain from both groups of
entrepreneurs through his policy.

The conditions for the politician to draw or win an election, respectively, remain:

V(P PfY) =

J

(9)

1
2
1+e€
10

) (10)
The politician will decide which strategy to follow, depending on the utility he
would receive by doing so. If P, were to guarantee election victory then his best re-

sponse to his opponent’s proposal would be (let My = m-% and M, = M—%) 2,

% R R
VI(ES, P) =

if (% - 1) b < (s — az)I, then:

{ J

%MHML _MhMLq_MMH(l —q)
sy = sy — (11)
ML(IHI— (MH — ML)b

if (ﬁ — ) b> (ag —ar)l, then:

<My My, — MyMpq — MMy (1 — q)
(My — M)

(12)

st = s} +
If he were to draw instead, his best response to his opponent’s proposal would be:
if (%—’Z - 1) b < (ag —ar)l, then:

g o s My My, — MyMpg — MMy (1 — q)
Lok Mpagl — (My — Mp)b

(13)

22Gee also Appendix B
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if (JJ\\/[TIZ - 1) b> (ayg —ayp)l, then:

%MHML — MyMpq — MMH(l —q)
(My — Mp)b

si, =g+ (14)
In a similar fashion, P;’s strategies as a response to his opponent’s proposal would
be:

if (%—IL{ - 1) b < (ag —ar)l, then:

. %MHML—M}LMLQ—%MH<1—(]>
ST = S0~ (15)
MLOéH] — (MH — ML)b

if (JJ\\/[TIZ - 1) b> (ayg —ayp)l, then:

HEMy My, — MyMpq — M;My(1 — q)

sl =gt + 16
L L (MH . ML)b ( )
for the case of victory, while for the case of draw:
if <%—;’ - 1) b < (ag —ar)l, then:
i sMygMp— MyMpq— MMy (1 — q)
sy =Sy, — (17)
MLOéH] — (MH — ML)b
if (%—Iz - 1) b> (ayg —ayp)l, then:
: MM — MyMpqg — MiMg(1 —
s = 5t 4 2EML = MiMig = My H(l—q) a8)

(Mg — Mp)b

Therefore, the asymmetric political game has two equilibria, depending on a single
condition.

Case 1: (%—f — ) b< (ag—arp)l

In this case the cost of high quality supporters relative to low quality, reflected by the
left hand side of the inequality, is lower than the extra benefit these supporters can
provide the politician in terms of higher efficiency and greater profits in the economy.
Both politicians prefer to compete for the support of the high quality group in the
economy, irrespective of their natural support group, and they adopt policies that
reduce inefficiency and corruption. Notice that, if My = M = 2M, which corresponds
to the symmetric game, this condition would always hold, so that the problem of section
1 is a special case of this case.
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Both of them face a threshold value of inefficient projects their opponent is propos-
ing, below which they would prefer not to directly compete for victory, but to draw
the election. This value, however, varies between the two politicians, depending on
their natural support groups and determines a relative bargaining power in terms of
aggressiveness. The threshold value for politician P; and P; respectively is:

- P 1—vy
Sj*< %MHML—MhMLq—MlMH(l—Q)+ 277 ( MHMLE )
L= MLCEHI—(MH—ML)[) (2%_1) MLOéHI—(MH—ML)b
(19)
o+ < AMMy — MyMyg — MiMy(l—q) =~ 25 ( My Me )
L= MLOJH]—(MH—ML)I) <2%_1> MLQ{HI—<MH—ML)b

(20)

The politician who has the strongest support groups has more to gain from a victory
than his opponent and so he is more willing to win, even for proposals of his competitor
with so low inefficiency, that if the other politician were in his position he would not
accept.

For expositional reasons, let’s assume that P; has greater natural support groups,
so that sé* < st . The following diagram depicts the strategic situation:

| |
I.:tc
0 s; S

|
A S

|
.
i
L

Figure 5: Critical Values Comparison

If both contestants make proposals above st* then they would prefer to deviate,
propose lower inefficiency in the economy and win elections with certainty. Once P;
reaches his critical value, however, he prefers the more defensive strategy of winning the
election with probability %, while his opponent continues to deviate. The equilibrium
of the game is reached when P; offers SJ; and P; offers:

g — " _ LMy My —MuMpq—M My (1—q)
L L MLaHI—(MH—ML)b

=

5 = (21)

21_7“/ ( MHMLE )
<2%_1> MLOCHI—<MH—ML)Z)
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At this point, none of the contestants has an incentive to deviate, since this would
decrease his payoff without increasing his chances of victory. Notice also that we have
assumed that P, has a larger group of natural supporters. This means that:

]\Aj:gq—l— Mﬂi(l —q) > 5 & MMyq+ My M(1 - q) > MM, <
AMy My, — M Myg — My Mi(1—q) <0

In other words, the equilibrium political proposal of P; contains greater inefficiency
than the equilibrium proposal of his opponent, which reflects the relative superiority of
his bargaining position. Since the politician with the greater support worries less about
the possibility to lose the election, he can reap greater benefits for himself than his
opponent. Hence, at equilibrium there are two different proposals, one more efficient
than the other, and politicians face the same probability of gaining power. In either
case r;, = 0,8 = ay, while the taxation rate under the politician with greater support
is higher than the taxation of the other 2.

This result also highlights another interesting implication of our model. The politi-
cian with the greater support group could have won the election with certainty while
retaining some rents if he were willing to propose a more efficient policy. However, he
prefers more rents and winning the election with probability one half. What makes this
result interesting is that, due to deterministic voting, in our model political instability
arises endogenously.

Case 2: <%—i’ — 1) b> (ag —ap)l

This is the opposite case. The relative cost of high quality supporters outweighs the
extra benefit, so that both politicians prefer to compete for the support of the low
quality group. They achieve that by making offers with greater extent of taxation and
funding for inefficient projects. The threshold value for the two politicians under this
case is:

i+ Map—1) IMyMp - MMpq—-MMy(1—-q 27 {MHMLe
(

S — _ _
L g — g, (MH—ML)b (2%_1) MH—ML)b
(22)

o Mag—1)  SMgMp— MyMpq— MiMu(1—q) 27 [MHMLe
(

S = — —
L g — g, (MH—ML)b <2%_1> MH—ML)b
(23)

Z3Recall that at equilibrium ¢ = Ai—LSL
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Now the politician with the larger support group is the one with the highest thresh-
old value, as the competition takes place in terms of more inefficiency rather than less,
which was the previous case. Assuming that P; has a larger support group, the game
reaches equilibrium when P; offers SJL* and P; offers:

L %MHML — MyM_q —MMH(l —q)
(My — Mp)b

SL:SL

T
S =

Mag—1) 25 [ MyM;e }
ag — o, <2%_1> (MH—ML)I)

Notice that, in this case, the entrepreneur with the greater group of natural sup-
porters makes more efficient proposals than his opponent, in the sense that he proposes
to fund a smaller number of low quality projects. This result, however, is not surpris-
ing. Given that political competition is distorted in such a way, so that all profits from
high quality projects are taxed, the real trade-off is the way this surplus will be divided
between the politician in power and low quality entrepreneurs. The politician who has
more supporters is also the one with higher degree of bargaining power, so that he has
equal chances of winning the election even if he promises a smaller share of the surplus
to entrepreneurs with inefficient projects than his opponent. Under this perspective,
his proposal is closer to the policy that a selfish dictator would impose, as described in
section 2. Nevertheless, from a societal point of view he would seem as a more efficient
candidate.

This is an interesting case on its own right, because it exemplifies a situation where
ideological adherence not only creates inefficiencies in the economy, but also distorts
the field of competition from the high quality entrepreneurs to the low quality ones,
increasing even more the degree of corruption in equilibrium. It also affects politicians
strategies so that those, who receive relatively greater support by voters, make more
efficient proposals than the rest. This case is more relevant in countries where the legal
protection of outside investors is weak and hence the private benefits for entrepreneurs
are high (high b).

In summary, the introduction of asymmetry in ideological adherence gives rise to
the following predictions: First, in equilibrium political platforms are different. We
share this prediction with others (Coate and Morris (1995), Helpman and Grossman
(1996)),although for different reasons. This is consistent with the empirical findings in
Poole and Rosenthal (1997) and Snyder (1996). Second, the greater the asymmetry in
the ideological adherence to parties, the greater the difference in the proposed policies.
Third, political parties, which have greater ideological support, will tend to favor more
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inefficient policies and foster greater corruption than those parties with little ideolog-
ical support. To the best of our knowledge, the last two predictions have not been
empirically tested yet.

Conclusion

There is a number of points this paper is trying to make, which we draw as our final
conclusions. First, on theoretical grounds we show that a Nash equilibrium exists even
though voting is fully deterministic and there are more than one policy dimensions.
Many existing papers argue that probabilistic voting is necessary for the existence of
a Nash equilibrium in multi-dimensional policy environments, even though they allow
for infinitely many voters. Our result reveals that, if there are infinitely many agents,
the assumption of probabilistic voting is redundant for the existence of a Nash equi-
librium or political rents. Institutional frictions, associated with electoral rules along
with ideological adherence to parties, can equally well create suitable environments for
political opportunism and inefficient social policies.

Second, deterministic voting allows us to derive another interesting result. In equi-
librium, parties generally win the elections probabilistically, even if political proposals
exist that could ensure victory for a party with certainty. This means that uncertainty
over the results of an election is endogenously determined by the nature of political
competition and the cost of luring supporters from the opposition.

Third, the higher the number of extra votes required for election victory (the higher
the €) the higher the degree of corruption. Fourth, parties who have the highest degree
of societal support will tend to favor more inefficient policies than less well supported
groups. In other words, politicians will capitalize on their favorable situation to extract
as many political rents as possible. These two predictions are novel and, to the best of
our knowledge, have not been tested yet.

Fifth, the greater the degree of ideological adherence of voters the greater the po-
litical rents. This prediction is consistent with the empirical findings in Easterly and
Levine(1997) and Svensson (2005). These authors report that political polarization is
associated with less cost-efficient methods of production of public goods and is more
likely to lead to higher corruption in the economy. We share this prediction with Persson
and Tabellini (1999).

Sixth, political competition does not necessarily lead to convergence of political
platforms. If political preferences over social groups are unevenly distributed, then
political platforms will be radically different. This is consistent with the empirical
findings in Poole and Rosenthal (1997) and Snyder (1996).

Our model can be extended in a number of interesting ways. First, the entrepreneurs’
private benefit can be reduced by strengthening the legal protection for outside in-
vestors. Of course, this is a political decision and can be derived as the outcome of the
political game. Second, the degree of ideological adherence can be also endogenized.
Because a higher degree of ideological adherence leads to higher political rents, through
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campaigns, politicians may increase polarization and hence strengthen their bargaining
position. We are currently working on the first issue, while we leave the second one for
future research.
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Appendix A

Solution to problem P.1b

Given that P; wants to win the election with certainty, he solves the problem:

~max Uy(P", Pf") = B} (24)
8Yy,8T 5t BTy,
s.t.
(shy+s) I <M (26)
Bi+ry < og (27)
P st I+ Syl + syl > A (28)
syllag =1 =) +0] shl(am — 1 —t;)I + 0] N (st — s9)b 5 € (20)
2M 2M 2M 2
i oJ
—M < M <M (30)
L—gq
i 1 4. J B
e llon 1m0 Shlen—1ot) vl
4q q
0<t; <amy—1 (32)

Using the same type of argument as in the monopoly of power case, it is obvious
that constraints (26), (27), (28) and (29) of this maximization problem will hold with
equality at the solution. Otherwise the politician can do better by changing one of the
variables of the problem and receiving strictly higher utility. First, condition (29) can
be written:

€
IM M M 2

strl(ag —1 — ;)1 + 0] S%[(@H —1—t;)I + ] N (st — si)b -

spllan —1—t)] +b] = spl(ag — 1= t;)] +b] + (s}, — s7)b = Me &
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st — 1 —t;)] + styb+stb = Me + sy (g — 1 — ;)1 + )b+ s5b
But now notice that, since si;b+s,b = s},b+sb = Ab, the last equation is equivalent
to:
sl —1—t;)] = Me+ sh(ag —1— ;)1 (33)
Now let M(s);,t;) = M* = Me + s (ag — 1 —t;)I. Since the politician can not
directly affect his opponents’ choice variables, they are considered as exogenous from
his point of view, so that M* is treated as a constant in his maximization problem. So:
S%(O&H —-1- tZ)I = M* (34)
By (26) and (34):
A—s ) ag —1—t)[ =M= (N—s))(ay — 1) — (N —s )t ] = M* &
M*
O =il

Also, by substituting (26) and (27) into (28) and solving for 3; we get the following
expression:

(35)

ti:CYH—l—

(aL — ﬁz)SZL + (1 —|—tl)<)\ — SZL) =\& OéLSiL — 5TSZL + A + )\ti — (1 —I—ti)SiL =\&

. . At
i+ (ap =1 —t;)s, = fisy, & Bi = (ap — 1 —t;) + a (36)

L

and by (35):
. A (a - L)
M H (A—si 1
ﬁi:(aL—l—OéH—i—l—i— - >+ i LWANEN
) (ag—1)(A—st ) I-M*
5 = (ap, —ag)(A—sy )]+ M* N A ()\fsgjl o
! (A — st st

5 = (ap — ag)(\ — st)Is, + M*sh N Mag — 1) (A= s4)I — A\M* -

(A — st )Ish (A —st)Ish
. )\(OJH — 1) M
ﬁz - (aH aL) + SiL SiL[ (37)
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Using equations (25) and (37) we substitute back to the objective function to rewrite
it as a function of only one choice variable:

max B = (B;s}1)" = K—(aH oy Men=1) M*) siLIr

1 7
st ST st 1

= [~(ag —ap)st I+ (ag — )N — M*]?

Since the objective function is monotonic in v, the maximum of the above expression
is attained at the same level of s% as the maximum of B;. The F.O.C. for this simpler
problem is:

oB;
os,

—(ag —ap)I <0, since ag > ap, >0

This implies that the politician must reduce s’ as much as possible in order to
maximize his own utility, and this holds irrespectively of the political proposal of the
opponent. Notice that, by equation (37), as s} decreases 3; increases (and also notice
that because t; > 0, it must hold that A(ay — 1) — M* > 0, by equation (35)).
Therefore, the minimum possible level for s% is the one that makes 3; the maximum
possible. This implies that at the optimum [3; = ay,. By using equation (37) once more
we get the solution for s’ :

ap = —(ag —ap) + - ——— & 0=—ayg+ -
B (c 2 s% sy I " st I

Aoy — 1)I — M*

L= 38
St aH[ ( )
And, by (35):
t 1 M &t 1 M &
i = &g — 1= 57 i =g — 1= .
(A—s)I <)\ A(aH;;)II—M ) I
M* O«(H]\4>'<
ti=ag—1— ()\aHI—AaHI+)\I+M*> ; St,=ag—1-— NS O
agl
CYH)\I
ti=——m+-—1
YN+ M (39)
In order to complete the solution, note that §3; = a;, = r; = 0 and that:
; ; ; Mag — 1)1 — M* ; M+ M*
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The utility the politician will derive by winning the elections as a response to his
opponent’s proposal is:

— ' _ -
-y = [Pl o T
ag oy

B =

—~ arlag — DA af
(0524 o

(Me+ sy — 1 — tj)f)r

If the politician decides to mimic he gets utility (see also the political equilibrium
section of the paper):

1 1 ; 1 .
Up == EBZ’Y = 5(51‘8[/])7 = 5(&118][/])7
Politician decides not to pursue victory iff:
—~ 1 ) — D\ A v
Up 2 Uy & S(apspI) = axlon = 1) _%(MGWLS%[(O‘H—l—tj)[) &
2 ag o

. 1 — DI )
apsi I > 2% [aL(aH I o (Me+ (X —s7)(ag —1— tj)])}

ag og

At this point notice that, since the problem is symmetric, P; will also set 3; = ay,
in order to maximize his utility irrespectively of what P; will do and by equation (36)
we have:

N7 At A , J
O[L:(OéL—]_—tj)—f——j]@]_—f—tj:—Jqﬁsjll:/\tj—sjlltj@tj: SLj (40)
ST ST ST
We use this into the preceding expression:
, —DA 1 : ]
52122% lon =DM 1 Me+AN—sp)|ag—1— L )| e
oy oy A—s]
gepion=l) g Me ppdlan-h gl =Dy ol e
(6924 CYHI (6724 (0924 g
1 Me 1 1\ 1 Me
22 42 e (1 —2v> 5> -2 s
25 M
. Yy
5, < - (41)
(2% —1) and
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Appendix B

Solution to problem P.1b under asymmetry

We follow the same procedure as in the symmetric case. If P; wants to win the election
then he needs to solve the modified problem P.2:

- max Uy(Pf, P) = B] (42)
8%y,8T 5t BT,
s.t.
B; = Bish I (43)
(shy+s) I <M (44)
Bi + TiL < ap (45)
rist I+ syl +tisy I > A (46)

_ My q+_Ml (1_q)+slﬁ[(OéH_—1 —tz‘)erb]_qu[(OéH_—l —tj)]+b]+(i— sp)b 5 Lte
7S VARSI Vi~ M My~ M MMy C 2
(47)
i J
_M < M < M, (48)
1—gq —
i _1_+ J _1_+¢.
3 < syllag — 1 —1t;)1 + b B syllag —1—1t;)I + b < M, (49)
q q -
0<t; <ag—1 (50)

Let M, — M, = My and M, — M; = Mp. Taking into account that at equilibrium
inequalities (44),(45),(46),(47) will hold with equality, (47) can be rewritten as:

M, M, i —1—t)+0b] & — 1=t +0b] (s8—s) 1
_hq+_l(1_q)+3H[<O‘H ) +0]_ syl(on DI+ sy —sp)b _ 1+e
MH ML MH MH ML 2
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MyMpq+ MMy (1 —q) + Mpsiy[(ag —1— ;)] +b] — Mys[(ag — 1 — ;) +b] +
MH(SZL — SJL)b = %MHML =4

MLS%[(()[H —1- tz)l + b] - MLSJ}'I[(OCH —1- tj)l + b] + MH(SZL - SJL)b =F

1+e€

where : E = MygM; — MMLQ — MIMH(I —q) (51)

By using (44):
ML(/\—SZ'L)[(OéH—l—tZ‘)I—Fb]—ML()\—SJI'I)[(QH—1—tj)I+b]+MH(SiL—SJL)b: F <

MLSJL<06H —1- t])[ =F <

—ML)\tZI—MLSZL(O[H—1—tl)]+(MH—ML)szL = E—ML)\t]I—MLSJL(OzH—1—t])]+(MH—ML)bSJL
(52)

Let: Z(tj,s1) =7 =FE — M\ — Mps) (ag — 1 —t;)] + (My — Mp)bs)  (53)
Then:
—~MNGT — Mpst (o — 1 — ) + (My — Mp)bs', = Z (54)
Solving (54) for ¢; we get:
o 24 MpI(an —1) = (My — My)b]st

" —MpI(\ — s)
Z + Os,
tl' == -
where,® = MpI(ag — 1) — (My — Mp)b (56)

Also, by using (44),(45) and (46):
rest I+ st +tistyl = N < (ap — Bi)st ] + (A —s,)(1+t)] =\ <
apsy — Bist + (A — st — st =0
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Substituting the value of ¢;, by (55), in the above expression:

(g — 1)s% — Bish + (A — s%) _]\Z}L()(?izsz) =0&
Bist = (ap — 1)s% — ]\2132 - MLL[ & (57)
Bist I = (ap — 1)Is} — MELSZL - MEL &
Bﬁ:%n—1ﬂ—i%}g—£% (58)

Since B] is monotonic in +, the value of s} that maximizes B] is the same with the
one that maximizes (58). Hence, by FOC:

0B; ©
L= (ap — ) — —
5 = (11~ g7 (59)

We now examine two different cases depending on the sign of the first derivative.

Case 1: gB;i <0
SL

<0«

: — DI - — — I -
aSZL<O<:>(ozL ) ML<0<:>(aL ) P

(aL—l)I—(aH—l)I+<%—Z—1>b<0@<AA§—IZ—1>Z)<(0¢H—QL)I (60)

First, notice that condition (60) means that P; must minimize s; to maximize his
utility. Second, notice also that this condition does not depend on M, or M, the
degree of ideological adherence to P;, but on My and M, which reflect the total
ideological dispersion between groups and which are identical for P; as well. In other
words, condition (60) is symmetric and either holds for both politicians or for none.
Therefore, if it is optimal for one of the two to minimize s, it will also be optimal for
the other.

We proceed in our analysis assuming that condition (60) is satisfied and that Z < 0.
We will later return to show that the condition Z < 0 is indeed satisfied if (60) holds.
Using equation (57) we get:

, , e Z © Z 9P
ol — —1)s" 7 — —1) = _ i k
ﬂlsL (aL )SL /8’5 (aL ) MLI ML[SZL = 852

— — = <0
M It T M
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As P; tries to minimize s’ , the amount of the low quality project’s return that will
be provided as a bribe will increase until it reaches its maximum value (8; = «r),
similarly to the symmetric case. At that point:

(0 — 1) S Z_ . Z MI+O Z
ap = (ap — 1) — — . = — gt ==
R M,I  Mpls, ~ MIs, M, T L= M T+ 6

E — MpMT — Mps) (g — 1 — ;)1 + (My — Mp)bs), -
MLI+ MLI(O{H — 1) — (MH — ML)b

V2]
.

E — Mp\GT — Mps) (ag — 1 — ;)1 + (My — My)bs),
MLOCH[ — (MH - ML)b

sp = —

Because (57) holds for both politicians, it also holds that 8; = ay. Using this fact
and the respective condition (44),(45),(46) for politician P;, we get:

| | | g
OéLS]L—F()\—SJL)tj—S%J:O@tj:)\—Lj (61)
(A=s1)

Substituting back to the previous expression:

B M ( ) 1= Mysi(an =1 = 55+ (My — My)bs)
(3 — L L <:>
oL Mpoagl — (My — My)b

, E— M\ — sL)( ey Mg — DI+ (My — Mp)bs),
T R4
°z Mol — (Mg — My)b

E— MLSJLI — MLs]LozHI + MLSJLI + (My — ML)stL o

L= Mianl — (Mg — My)b

E— [MLO[HI+ (MH — ML)b]S]L
MLCYHI — (MH — ML)b

[
SL—_

, . E
s =, -
MLCYHI— (MH - ML)b

=

And by substituting the value of E:

SL =5L (62)
MLCYHI - (MH - ML)b
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Equation (62) gives the amount of low quality projects P; needs to finance as a
response to his opponents strategy in order to win the election and maximize his payoff.
In a similar manner as in section 1, we denote this level of inefficiency as s, . If the
politician were to draw, instead, condition (47) would be rewritten as:

%q_i_%(l_q)_i_s}{[(oq{—1—ti)]+b] _syllag =1 —=#)1 +] +(s§;—sj)b 1
My~ My, My My My, 2
(63)

The only difference now is that the politician does not require the ¢ mass of extra
voters. Hence, by following the same steps as above we get a similar condition to (62),
which expresses the amount of low quality projects P; needs to finance in order to

maximize his utility given that he draws the election:

g o s My My, — MyMpg — MiMy(1— q)
Lok Mpagl — (My — Mp)b
The politician will prefer to draw the election rather than win with certainty if and
only if:

(64)

1 —

—~ 1~ . 1 -~
Up>2U, < §BZ >B! < B, >2"B; < aps;l >2varst ] &
; LMy My My Mpq—M; My (1—q) L[ ¥ My My — My, Mpq—M; Mg (1—q)
j _ MM nMrq 1My q j 2 MM nMrq 1My q
5L Mpapgl—(Mp—Mp)b > 2 [SL Mpapgl—(Myg—Mp)b } <

9% L My My —MMpq—MMp(1-q)|  § Mg Myp—M,Mpq—M; My (1—q) > (22 1) ¢ o
MpagI—(Mg—Mp)b MpagI—(Mg—Mp)b = L

o § My My, —MyMpq—M, My (1—q) 1 MpMye 1 )
<27 N 1) [2 Mo l=(Mp—Mr)b ] 2 <MLO¢HI_(2JWH—ML)I? > <2W B 1) SJL Ang

g < MMy~ MyMyq = MiMy(1—q) = 27 My Mye
L= MLO./H]—(MH—ML)[) (2%_1) ML(IHI—<MH—ML)Z)

(65)

The above condition determines a critical value for P; in the same way as in the

symmetric political game. For values of si above this critical value, the politician

prefers to play aggressively and win the election with certainty, while for values below

the critical threshold he prefers to draw the election. Let this critical value be si* .
Similarly, there is an equivalent critical value for P;:

g MMy - MMy - MiMu(1—q) | 25 ( My Mye )
L MLOéHI—(MH—ML)b (2%_1) MLQHI_(MH_ML)b

(66)
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Conditions (65) and (66) determine the equilibrium of the asymmetric game, as it
is described in section 2. Also, if condition (60) is satisfied, then:

M - 1

(—H— 1) < M <~ (MH—ML)b< ML](O[H—(IL) <~
ML](O./H — QL) — (MH — ML)b >0

But if this condition holds then also Myayl — (Mg — Mp)b > 0 must also hold

since: ML]((IH—O./L) — (MH—ML)Z) >0 Miagl — (MH—ML)b > Mplap >0 This

means that the solution we have provided above is well defined. Finally, we show that

if (60) is satisfied then also the assumption Z < 0 holds. To prove this, first observe
that the value of Z is equivalent to the left hand side of equation (54):

Also observe that, from conditions (44), (45), (46) we had previously derived that:
apsy = Bisy, + (A = syt — s, =0

Solving for t; and substituting in the previous relation gives:

(1+ 06, —ar)sy
(A —s2)

ti:

Z = —Mpt;I — MLSE(O(H —1- tl)[ + (MH — ML)bSZL =
Z = —ML(/\ — SzL)tl — MLSZ'L(OéH — 1)[ + (MH — ML)bSZL =4

1+ 6, — ap)s! .
( +ﬁ ?L)SL—MLI(OéH—l)—F(MH—ML)bSZL@
(A—s})

Z =—MpI(\—sh)

Z = —ML[<C¥H - OéL> + (MH - ML)bSZL - MLIﬁiSE

But condition (60) implies that the sum of the first two terms is negative and the
third term is non-positive, so Z < 0. This concludes the exposition of case 1.
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Case 2: gB/' > 0
ST

0B; My
: — =10 — 1
aSZL >0< <ML ) > (OéH CYL)

The politician maximizes his utility when s’ takes the highest possible value, in this
case. But, as s’ increases, the tax rate must also increase in order to cover the losses
of state-owned banks. More formally, note that, the tax rate as a function of s% is by
equation (55):

 Z+0s],
= MpI(\—sh)

t;

By taking partial derivative of ¢; with respect to st , we get the following expression:

s}, [~ MI(V )P

ot; —MI(\O+ 2)

Os [~MpI(A—s}))”

Notice that the sign of this derivative depends on the sign of the expression A\© + Z.
We use equations (54) and (56) to substitute for the values of Z and ©, respectively:

NO+Z = AMpI(apg—1)— N Mpy—Mp)b—AMpIt;+(My—Mp)bst —st MpI(ag—1—t;) <
NO+Z = Mpl(ag —1—1t)(\—st) — (Mg — Mp)b(\ — s4) <

Because we have assume that ggi > 0 holds, then it also true that (My — Mp)b >
L
MpI(ag —ap) or MpI(ag —ar) — (Mg — Mp)b < 0. However, it is also true that:
(g — ap) > (g — 1 —t;). Therefore:

ML](OéH —CYL) > ML](CKH -1 —ti) ~

ML[<05H —1 —ti) — (MH — ML)b < MLI(OéH —OéL) — (MH — ML)b <0

Hence \O + Z < 0 and this implies that: 2% > 0. As s% increases, the required

dst.
taxation increases as well. Hence, the maximum value that s} can attain is when
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t; = ag — 1. The above conditions hold for both politicians and this means that
t; = ay — 1 as well. Under these conditions (53) and (54) transform into:

Z(t;,s,) =2 =FE— MpI\ag — 1) + (Mg — Mp)bs?, (67)
—~MpI\ay — 1)+ (My — Mp)bs, = Z (68)
Hence:
5 — Z+ MLI)\<04H - 1) o Si . E— MLI)\<04H - 1) + (MH - ML)bSJL +ML])\(OéH — 1) o
L (My — Mp)b L (My — Mp)b
» ; E ; o My M — MyMpg — MMy (1 — q)
o JJ o oJ 2
sY 8L+—(MH—ML)I)<:>SL sy + 0y — M, (69)

Because <%—;’ — 1) b> (ag —ap)l & (My — Mp)b— MpI(ag —arp) > 0 it also
holds that (My — My)b > 0, so this solution is well defined. This is the value of st

which P; needs to offer to win the election and we denote it as st Also, By (44),(45)
and (46):

aLsi — ﬁis’j‘: + (A= si)ti — s’]‘: =0« ostZL — @32 + (A= siL)(ozH —1)— 32 =0«

’ . ~  AMag —1
Bish, = Maw — 1) — (o —an)sh, & fi = 2 =D, _ oy (70)
St
The overall utility to the politician by this strategy is given by:

B] = (Bisy 1) = [Man = DI = (an — ag)sy 1|’ (71)

If the politician wants to draw the election, the respective conditions of (69), (70)
and (71) are:

%MHML — MyMpq — MMH(l —q)

s =5 + PESTAL (72)
Bi = )\(041;1—2_1) — (ag —ar) (73)
Bl = (Bist 1) = B] = [)\(aH — 1)1 — (ag — OzL)siLl'}7 (74)

The politician will prefer draw over victory iff:
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Mag — DI — (ag —ag)st I > 27 [)\(QH -1 — (ag — aL)siLI] &

2%(0@ —ag)st — (ag —ag)st, > (2% — 1) Mag —1) &

L (Mpy—Myp)b

2% Sj i L€ My My — My, Mpq—M; Mg (1—q) _Sj A My Mp—M,Mpq—M; My (1—q)
L (Mg—Mrp)b

(2%—1> Man—1)

Z (ag—ar) <
1 j 1 I My MM, Mpq—MMy(1—q) 1 SMyMy
(2“’ - 1) SJL + <2W - 1) ) (Mg —Mrz)b +27 (AQ/IH_ML)I’
L (e

(ag—ar)

Si > /\<04H - 1) B %MHML — MyMrq — MlMH(l - Q) . 211”7 [ My Mrpe } (75)
(ag —ar) (My — Mp)b 95 — 1 [(My — Mp)b
As in case 1, the above condition determines a critical value for P;, below which
the politician prefers to play aggressively and win the election with certainty, while for
values above he prefers to draw. Once again, we denote the critical value as si*. The
equivalent critical value for P is:

. Mag—1) SMyMp— MyMyq— MMy (1—q) 25 [ My Mrpe
(

L= N My — My)

(ag —ar) (Myg — Mp)b 5T b} (76)

Conditions (75) and (76) determine the equilibrium of the asymmetric game under
case 2, as it is described in section 2.
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