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Abstract

The theoretical literature in economics and political science has made numerous efforts in understanding the
determinants of corruption and stressed the importance of political institutions in shaping the patterns of
government corruption. Nevertheless, very few researches focus on the role of judicial system. Employing a
formal model with empirical analyses, I incorporate economic factors with political constraints to investigate the
different roles of democracy and judicial independence in determining the level of bureaucrats’ corruption across
countries. Empirically, the instrumental variable (IV) approach is applied to resolve the endogeneity problems.
The evidence indicates that different levels of corruption across countries are significantly influenced by the
degrees of judicial independence. To fight corruption successfully, I contend that the judiciary, as a hard
institutional constraint to resist bureaucratic corruption, has to be independent from the government.
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1. Introduction

Corruption, as government officials use public powers for private economic interests, has been the hot topic of
debate among social scientists. Evidence of bureaucratic corruption exists in all economies, at various stages of
development, and under different political and economic regimes. But why is it more pervasive in some societies
than in others? Economists and political scientists have stressed the importance of such variables as economic
development, government expenditure, democracy, checks and balances, etc. Comparatively very few scholars
focus on the role of judicial system in shaping the patterns of bureaucratic corruption. Employing a formal model
with empirical analyses, the author incorporated economic factors with political constraints to investigate the
different effects of democracy and judicial system on the level of corruption and argue the judiciary, as a hard
institutional constraint to resist bureaucratic corruption, has to be independent from the government.

For most economists, corruptions lie in the delegation of power. Therefore, economic theories pay much
attention to the decision of rational bureaucrats who involved in corrupt transactions. Under information
asymmetry, the principal in many cases may not have full control over the agent’s misconduct. Thus the agent
can circumvent many of the checks and controls that are placed by the principal (Rose-Ackerman, 1978). It is
easier to explain the nature of corruption according to the failure of the principal-agent relationship. It is,
however, unclear why officials in some countries misuse public office for private gain more frequently and for
larger payoffs than their counterparts in others. Thus a principal-agent model has its limitations in explaining the
level of corruption.

Many economists have also studied the empirical regularities between corruption and a variety of economic
variables across the countries. Most of these studies report income (Damania et al., 2004; Lederman et al., 2005;
Treisman, 2000), government expenditure (Fishman & Gatti, 2002), and economic freedom (Goldsmith, 1999;
Park, 2003; Treisman, 2000) have a negative-significant effect of the level of corruption. However, some
economic factors like government expenditure which is significant in a particular model may lose their
significance when some other political variables are incorporated. Hence as Seldadyo and Haan (2006) contend,
“claims concerning the determinants of corruption are conditional, and the robustness of the findings is open to
question.”

Political scientists have been attempting to explain how political institutions influence actual corruption levels in
different societies. The logic that political institutions play a key role in fighting bureaucratic corruption is
reasonable and obvious. Because government intervention transfers resources from one party to another, it



abrjulypress.com Asian Business Research Vol. 1, No. 1; 2016

creates room for corruption (Acemoglu & Verdier, 2000). Since in a modern society it is unavoidable that the
government frequently involves in economic activities, without any political constraints, government leaders can
make full use of public resources for private benefits. In other words, without a strict punishment which can only
be offered by political institutional arrangements, corruption will be out of control. But various political
institutions may have very different effects on bureaucrats’ corruption behavior. For instance, under a judicial
system, a corruptive bureaucrat will be punished severely based on solid evidence of his corruptive activities
whereas under democratic system, a corruptive bureaucrat can only be punished via free press exposure and
voting outcomes. Generally speaking, the actual level of corruption in a society should be determined by the
strictest of institutional arrangements. Many comparative studies report a significant relationship between
democracy and the level of corruption based on various regression approaches without controlling judicial
independence. In my view, these empirical conclusions on the “Democratic Clean Theory” are theoretically and
empirically problematic.

The structure of the rest part is organized as follows: in Section two, I am going to analyze the flawed logic and
empirical paradox of democratic clean theory. In Section three, a formal model will be employed to investigate
why the level of judicial independence rather than democracy has a significant impact to the level of corruption.
My empirical evidence will be provided in Section four and the brief discussion and conclusion in the end.

2. The Flawed Logic and Empirical Paradox of Democratic Clean Theory

Following the logic of the Principle-Agent Model, many political scientists argue that a democratic regime
predicts a low level of corruption because electoral accountability enforces an efficient constraint to government
officials and political competition and free press reduce information asymmetries between voters and bureaucrats
(A. D. Tella, 1997, 1999; B. D. Tella, 2004; Chang-Golden, 2004; Goldsmith, 1999; Gurgur-Shah, 2005;
Ackerman, 2005; Lederman et al., 2005; Treisman, 2000). Theoretically the corruption level of a country is
determined by the most efficient political constraint to bureaucrats’ misconduct. Thus the democratic clean
theory is reasonable given that the democratic regime is the strictest of institutional arrangements. Unfortunately,
thus far there is no literature articulately comparing the efficiency of democracy and that of judicial
independence in term of fighting corruption. In addition, without a judicial intervention, whether electoral
accountability and free press imply a high expected cost for the bureaucrat is in doubt. As Rose-Ackerman (1999)
concluded, the distinctive incentives for corruption in democracies depend on the organization of electoral and
legislative processes and on the methods of campaign finance (Note 1). Hence democratic elections are not
invariably a cure for corruption.

The empirical evidence of a relationship between democracy and corruption is also mixed. While many
regression analyses find that democracy has significant impacts on the level of corruption (Aidt & Dutta, 2001;
Emerson, 2006; Ferejohn, 1986; Lederman et al., 2001; Sandholtz & Koetzle, 2000). A cross-national study by
Treisman (2000) suggests that the current degree of electoral democracy is not significantly correlated with the
level of corruption, but long exposure to democracy predicts lower corruption. Montinola and Jackman (2002)
confirm that political competition affects levels of corruption, but this effect is nonlinear. Most of these studies
employ OLS regression analyses without controlling the level of judicial independence. Since many measures of
political institutions are highly associated with each other and endogenous relationships among aggregate level
variables are very popular in social science research, the strategy of research design is crucial to the credibility of
empirical results.

Because I am interested in not only the determinants of corruption from comparative perspective, but the causal
mechanisms between bureaucrats’ corruption behavior and institutional arrangements, 1 attempt to employ a
formal model to further our understanding on bureaucratic corruption and then provide a robust empirical
analysis.

3. Corruption and Political Constraints

Under certain economic conditions, a bureaucrat’s corruptive behavior is a rational decision based on
cost-benefits consideration. Because political institutions define the rules of game in delegation of power, and
anyone breaks the rules may be enforced a penalty, a bureaucrat should consider political constraints as
corruptive action costs. We can observe how the bureaucrat searches for his perfect corruption level by analyzing
his utility function.

Assume a bureaucrat’s expected wage income was W, in time period ¢ without corruption. With corruption

his income in the two states, “no punishment” (Wl) and “punishment” (Wz), is(Wy+a,W,+a—-a,), where
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« represents the benefits from corruption and ¢, the punishment enforced by a political institution. Since not
all corruptive activities can be monitored, the expected utility theorem suggests that his preferences for income

in these two states are described by the following function,

V(p, W, W) =(1=p)UW)+ pU(T,)>
Where U() represents the utility of money income and p the probability of being punished. Bureaucrats’
corruption behavior can be seen as a choice between different combinations of the potential corruption levels and

punishments, which can be described by V(p,a,a,)=V(p,W,+a,Wy+a—c,) . From all the

corruption-punishment choices the bureaucrat is offered, he chooses the one that maximizes V(p, Q, ;).

Since he always has the option of doing no corruption, a bureaucrat will select corruption only if
V(p,a,0,)2V(p,0,0)=U(W,), which implies that bureaucrats are willing to work in public sectors because

they can enjoy high rents by using public offices or public sectors could offer an efficiency wage. I assume that
bureaucrats are identical in all aspects and that they are risk-averse (U''< 0).

W2 T

Wy + ay

W

Wo Wy + oy W,

Figure 1.

Suppose the amount of public resources he can corrupt is ¢, . In Figure 1, let’s try to understand a bureaucrat’s

behavior in this way: to gain the corrupt benefit & (on the horizontal axes), 0 < & < ¢, he has to pay the

cost of being punished ¢, with probability p , so the expected cost will be p X, (on the vertical axes).

9
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Assume his corrupt behavior will never be tolerated, so the probability of being detected is equal to the

probability of being punished (see Note 2-1 for proof). If there are no institutional constraints,

UMW, + )
oo

he enjoys every dollar corrupted without paying any cost. In figure 1, the rational bureaucrat will get started

p=0,0,=0,pxa, =0, then V(p,W,,W,)=UW j+¢) and from > 0, which implies
from point N(W,,W,) and go along with the straight line NA until point AW, + &, W, +¢,) is
reached. That is, the rational bureaucrat can maximize his utility under the initial budget line NA. At point

AW, + a,,W, + @), he makes full use of public resources for private gains and his utility in this

cireumstance is ¥, (p, W, W) = (1= p)U(W) + pU(W,) =U(W,) = U(W, + )

3.1 Bureaucrats’ Corruption Behavior under Democracy

Now suppose an institutional arrangement, democracy emerges. Consider whether democratic elections can
reduce the amount of corruption significantly. The mechanisms of democracy over corruption are as follows:

1) Electoral Accountability. Identical voters elect government officials. When voters have a signal of a
bureaucrat misusing public office for private benefits, no matter what’s the amount of corruption, he will lose his

job. Since there is no judicial intervention so far, the most severe and only punishment for him is always to be

fired. Assume his wage income in office at the time period f, is W, ; the probability of winning the election

again at the end of #, is 7. So the expected total income after #, is 7z XW, if he wins the election. If he

loses the election, he could find another position in the job market and the expected income in the new position
will be O X7 XW,, where & is a discount number and € [0, 1]. Now his expected wage income in

is W+ XW, without corruption. With corruption his income in the two states “no punishment” and

“punishment” is:
W, +xW,+c, Wi+OXaxW,+a)=W,+xxW,+a, W,+xxW,+a—(1-9)XmxW)

Suppose 0 , 7 , W

, are all exogenous variables and they are uncorrelated with @ . Let

Wy=W,+nxW,, and o, =(1—3)X7xXW,. The bureaucrat corruption choices can be described as

W, +a, Wy+a—«,), where W, and «, are both constants. Generally speaking, in modern societies, a

government official’s wage income is much less than the public resources under his control. That is,

o, >>Wyza,.

2) Monitor System. Because of free press and political competition, the probability of his corruption behavior

being detected in a democratic regime ( P, = P, (€)) is reasonably higher than that in an autocracy. p, (<)

10
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can be understood as an information function, and p',()>0, 0= p,(0)<p,(a)<p,(,)=1. The

nature of p (&) is that although there is information asymmetry between voters and bureaucrats, voters can
get incomplete information through free press and party competition. When the bureaucrat is doing corruption,

the information will accumulate as & increases, so p', () >0. In addition, as A increases, I assume

Ap will be larger, so p''() = 0. The notion of this assumption is that when a monitoring system finds his

corruption behavior, it not only has the information for his current performance, but will actively collect more

information about his previous behavior to find out whether he did corruption before.

Now the bureaucrat’s preferences for corruption can be described by the following function:

MaxV(p,,a)=1-p,()xUW,+ )+ p,()xUW,+a—a,)
St (1= py(aNX(Wy+a)+ pr(@)x (W, + a—a,) 2 W,

MaxV (pp, o)== pp() xUW, + )+ pp(a) xUW, + &~ )
St a-py(a)xa, =20

Notice the political implication of p' D(CZ) is the marginal probability of being punished when the bureaucrat
enjoys one more dollar corruption income, thus p',) () is a very small number even though p' p(@)>0and

p"'(@)=0. From o — p(a) X, 20 (see Note 2-2 for proof), his corruption behavior now is converted
into a single purpose nonlinear programming problem and the optimal level of corruption is determined by the

shape of V(p,, &) and a—p,(a)Xa,.

Define the bureaucrat’s Arrow-Pratt coefficient of absolute risk aversion at @z as 7, (@) =—u'""(a)/u' ().

Given that the bureaucrat is not highly risk averse and the marginal probability p', (@) is a small number,

1
specifically, when p'(@)<—=(1-3)XzXW, and
a,

()= —"(@) 1 (c < @) (=P Wy + ) + p(a)U" (i + 2~ a)
y 2p(@) 2P (QUW, +a—oy) -UW, + )]

we can prove institutional constraint & — p,(@)X, is a monotone increasing function of & and

V'(p,W,,W,)>0 in [0,¢,] (see Note 2-3 for proof), which implies as the marginal budget keeps going
up, a burcaucrat will always enjoy every dollar from the corruption income. Therefore there is no Interior

11
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Solutions but a Corner Solution ¢ = ¢, (the equilibrium Eq in Figure 2) for the bureaucrat under a democracy

constraint and

Vi (@) == pp(a)XUW, + ) + pp() XUWy +a— o)) =UW, + o, — o)

W, U, Uq
A

Wo+ ay X
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Figure 2.

Similarly, if we assume in an autocracy, the corresponding punishment and the probability of being punished is

relatively smaller, we can see that the bureaucrat still fixes his level of corruption at ¢, .

VA—Max(a) =(1-p,()XUW)+ p,(a,)xXUW,)
= U(VV() T4, _aA)

Vi@ =Vy  (@)=UWy+ta,—a,)-UW,+a,—a,)>0

The bureaucrat in a democracy has to pay much more cost (the expected punishment), thus his expected utility

po(@) _ pi()
l-py() 1-p, ()

might be smaller than his counterparts in an autocracy. Since , his indifference curve

looks steeper in a democracy and people become a little more risk-averse. But the actual level of corruption does

not change from an autocracy to a democracy.

12
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In Figure 2, we can see the different institutional arrangements change the bureaucrat’s budget line in different
ways. Now the bureaucrat is trying to maximize his utility under a new budget line NE, or NE_ rather than

NA . However, any institutional arrangement which can decrease the level of corruption significantly has to

increase the expected punishment (corruption cost) at least beyond the bureaucrat’s expected corruption benefit
at the low level of corruption. In other words, the new budget line has to be below the horizontal line W,N

since a certain low level of corruption. Theoretically, any corner solutions except N cannot reduce corruption,
so a good institutional design should lead us to find the possible interior solutions and the actual levels of
corruption in different countries are determined by the potential interior solution and thus the proposed

institution.

Basically we have two approaches to threaten the bureaucrat’s corruption behavior. This first one is to increase
the punishment ¢, . But as (¥, is a constant and exogenous variable, without a new institution intervention,

electoral accountability has little influence to & . Even a democracy could raise the penalty, this potential
punishment is hard to be equivalent to the one that judicial system can offer. On the other hand, we may also
strengthen the monitoring capability and inspect every dollar government expended, as some other scholars have
argued, free press and party competition is important to limit the scope of corruption. But the embarrassment is
that monitoring bureaucrats’ behavior is just a prerequisite or necessary condition of penalty. When democratic
punishment cannot threaten bureaucrats’ vital interests, how can we expect to see a sufficient better outcome
emerging? That’s why I will focus on the role of judicial independence in the following section.

3.2 Fighting Corruption: The Role of Judicial Independence

In political science literature, judicial independence usually refers to the autonomy of judges, which implies the
members of the judiciary ought to have an independent relationship with other parts of the political system and
they can expect their decisions to be implemented free from any outside pressure (Russell, 2001). The
mathematical form of judicial independence can be expressed as follows in the sense of fighting bureaucratic
corruption.

Suppose & represents the mount of public resources which have been corrupted, and L(¢) is a punishment

for his behavior defined by law. L(&)+ & is the real punishment made by judges, where ¢ is a random error.

Then judicial independence refers to:
E(L(a)+&)=E(L(a) + E(¢) = E(L(a)) = L(a)

Because a normal form of government intervention in judicial system is to decrease punishment, we can
introduce G()<0 as a measure of judicial dependence. When judges’ decision is influenced by the

government, the expected punishment for a bureaucrat will be:
E(L(a)+G(a)+e)=E(L(a))+E(G(a)+E(¢)=L(a)+G(a)< L(a)

Basically, we can use the similar logic to analysis the role of judicial independence, and the bureaucrat’s strategy
is still to select the perfect level of corruption under punishment constraints. But there are two differences

between democratic constraint and judicial constraint. The first one is the promising punishment is not a constant

13
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in the judicial system. The more the public resources corrupted, the more severe punishment will be given to him.

So ¢, is a monotone increasing function of ¢ . Because the independent judicial system can enforce a strict
sanction on government officials, we define the sanction function &, =J(&) > forany a€ [0, ;] and
J(0) =0 (no corruption, no punishment), J'(&) > 0. In addition, once all the public resources are corrupted,
the bureaucrat will receive a more severe punishment, J (&) — (W, +&,) > 0. To simplify our analysis, let

J'""(a) =0, which implies the anti-corruption law will not increase the marginal punishment to the bureaucrat

suddenly because he received one more dollar illegal income. The second difference is that courts have to have
substantial evidences to prove he misused public resources for personal benefits, so the probability of being

monitored, and hence the probability of being punished will be much smaller in the judicial system, but we still
have p,'(a)>0.

Now the bureaucrat’s preferences for corruption under judicial constraint can be described by the following

function:

MaxV(p,(a),a ) =(1=p,(@DXUW, + )+ p,()xUW, + o= J(@))
Sit. (1=p (@) x(Wy + ) +p (@)X (Wy+ = J(2)) 20

MaxV(p,(a), ) =(1=p, (@) XUW, + )+ p,()xUW, +a-J(2))
St. Wo+a—p,(a)xJ(x)=0

So his optimal corruption behavior is also converted into a single purpose nonlinear programming problem, and

there is one and only one interior solution & **€ (0, %) (see Note iv for proof).

Now suppose the levels of judicial independence are different in two countries A and B. We can substitute
J, (a)= L, (a)+ G, (@) and Jy ()= L, (a)+ G, (@) . Other things being equal, if Jy (o)< JA(CZ)
then we predict the bureaucratic corruption will be more pervasive in country B than in country A. That is
Q, **>a, **

Figure 3 presents some intuitionistic notions of why an independent judicial system can reduce the level of
corruption efficiently and determine the different levels of corruption across countries. In figure 3, compared to
the democratic constraint, there is an inflection point in the judicial budget line because the strictest punishment
is always enforced by judicial system, so even when the probability of being punished is relatively small, the
bureaucrat is facing a high cost of corruption behavior. To see this, let’s compare the features of different budget
lines:

In a democracy:

14
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a(05—PD(05)><0€1)>0 and az(a—PD(a)Xad)<0
o o’

In a judicial constraint,

9’ (o= p,(@)xJ (@)

- <0 but
a
da—p,(a)xJ(x
(@=p,(@)xJ(@)) >0 when @ issmall and
oa
da—p,(a)xJ(x
(@-p,()*xJ(@) <0 when @ is very large
oo
W, U Ul
Wo + ag :
: \d
LU\ U Paa ™ purtha
|
: g
/7% N— E- o _i _________
0 W o’ o’ Wy + a9 i
Figure 3.

Basically, the shape of judicial constraint line is influenced by two factors, the monitoring technology and the
level of judicial independence. So my findings provide a new support for the arguments that the monitoring
technology matters to the level of corruption. The joint effect of the monitoring technology and judicial
independence determines the equilibrium when economic variables are held as constants. Under certain

monitoring technology, an efficient way to influence the bureaucrat’s behavior is to change the punishment. Let

J(&)=40co for any £>0. That is, any corruption behavior once monitored will be enforced a horrible

penalty. W, +&— p,(€)xXJ(€)—> —oo, so the rational bureaucrat won’t do any corruption. Graphically, this

15
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budget line will be the vertical line NW,. In this case, the equilibrium will be N(W,,W,), which implies

there is no corruption.

In most countries, even with J, (&) = L,(&)+ G, (&) < L.(&), as long as there is an inflection point in the

judicial budget line, the different levels of corruption will be predicted by the levels of judicial independence.

4. Empirical Analyses
4.1 A Simple Model of Corruption

In previous analyses, I do not consider the effects of economic variables on the amount of corruption. However,
both the wage income W, and the amount of public resources under bureaucrats control (¢, ) can influence

the actual level of corruption. Therefore, corruption can be identified as a product in a certain society with
specific economic and political structures. Suppose £ and P respectively represent the amount of economic
and political resources controlled by government bureaucrats. Symbol “ 4 > refers to an overall measure of the
institutional environment, or to what extent bureaucrats may easily make use of public responsibility for private
ends. I assume the aggregate level of bureaucratic corruption can be described by the following Cobb-Douglas

production function:
Corruption = AX E* x P*

Where ¢ denotes the index that bureaucrats use public economic resource for personal purposes or interests.
E“ thus refers to how much public resources have been corrupted due to economic conditions. Similarly, [

denotes the index that bureaucrats use public political resources for personal purposes or interests. P? thus
refers to how much public political resource has been corrupted under certain political environment.

Corruption = Ax E®x P?
log (Corruptio n) =log( A)+ a xlog( E)+ f xlog( P)

Because bureaucrats always have motivations to convert the public resources into private ends, o > 0 and >0, I
expect to see the level of corruption is positively associated with the economic and political resources under the
government’s control.

4.2 A Brief Review of Literature on Judicial Independence (JI)

It is well recognized that the rule of law is the cornerstone of a prosperous society. Among various aspects of law,
JI is considered to be a foundation for the rule of law (United Nations, 1985). Most political scientists believe
that the separation of powers and checks and balances is essential for a regime to be well-functioning. As one of
the most effective checks and balances, the independence of the judiciary can prevent the abuse of government
power by other political branches.

The literature has not reached the consensus on the definition of JI. Some scholars have produced long lists of
criteria the judiciary must meet, whereas others focus on more narrow aspects of judicial institutions (Landes &
Posner, 1975; Larkins, 1996; Shetreet, 1985). According to the number of characteristics involved, JI can be
defined in the following ways.

The first type of definition deals with two levels of characteristics: judge and judiciary level (Abbasi, 2008). The
independence of judge refers to the impartiality of judicial decision. That is, the results of a court should not be
intervened by the judge’s personal interest in the outcome of the case. On the contrary, the independence of
judiciary, autonomy, is defined from the institutional perspective. It refers to the relationship between the
judiciary and political branches. In other words, specific arrangements are created to prevent the political forces
from becoming the main determinants of judicial behavior. In literature, the independence of judge is

16
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synonymous to decisional independence, whereas the independence of judiciary is identical to institutional
independence.

The second type of definition includes three characteristics. According to the World Bank, the judicial
independence includes three dimensions: impartiality, compliance with the judicial decisions, and free from
interference from other political branches. Impartiality refers to the situation in which the results of a court are
not influenced by the judge’s personal interest. The compliance with the judicial decisions implies that judicial
decisions should be well respected once they are rendered. Insulating judges from interference of government
officials is often taken to be the most important aspect of judicial independence. Similar definition is also
provided by Greene (2006). Based on interviews of Canadian appellate court judges, Greene (2006) also
identified three aspects of judicial independence: impartiality, no interference from other judges, and complete
freedom to decide.

Another innovative definition is put forward by Rios-Figueroa. He (2005) proposed to unpack the concept of JI
into four components: autonomy, external independence, internal independence, and the institutional location of
the public prosecutor’s office. Autonomy refers to the relation between the judiciary and the elected branches of
government. External independence refers to the relation between Supreme Court judges and government
branches, whereas internal independence is the relation between lower court and supreme. As for the institutional
location of the public prosecutor’s office, the author sets three categories: within the judiciary, the executive, or
as an autonomous organ. If judges and prosecutors belong to the same judiciary, they would be more
independent of political powers from other government organs.

In my analysis, I adopt the definition that JI has two characteristics: decisional independence and institutional
independence. In line with these two dimensions of JI, I am motivated to find two sources of exogenous
variations in political institution to instrument JI. The first instrument-tenure of Supreme Court judges, indicates
the decisional independence, whereas the second instrument-the year of the constitution significantly revised last
time, represents the institutional independence.

4.3 Research Design

A lot of research has been conducted empirically to uncover the causal effect of specific political institutions on
corruption. My interest in this paper is to identify the causal effect of judicial system on the outcome of
corruption. However, cross-country analysis often faces an obstacle, the endogeneity problem if I simply employ
an OLS regression. First, it is confronted by the simultaneity problem. There are unobservable variables that may
determine both the decision to form the judicial system and the level of corruption. The second issue is
concerned with reverse causality: a change in corruption level may lead to a change in the decision to outline the
judicial structure. It is quite likely that high-income economies with low level of corruption can afford better
judicial system. These endogeneity problems put threat to internal validity of my study, and become the biggest
concern for the research design of my study.

A well-known strategy to resolve the endogeneity issue is to use instrumental variables (IV). The two IVs used
in my analysis are the year of the constitution significantly revised last time, and tenure of Supreme Court judge.
For abbreviation, the first IV is called YCR, and the second IV is called tenure. The logic is that YCR does not
affect the corruption level of countries directly, but countries whose constitution were significantly revised more
recently tend to have less stable judiciary system and less rigidity of constitution. The volatile judiciary system
indicates a weak judicial independence. Similarly, tenure of judges does not influence the bureaucrats’
corruptive behavior directly, but longer terms for judges provide greater job security so that judges’ concerns
about holding their position or being promoted do not influence their decisions, which may further lead to the
independence of judiciary.

Specifically, the IV approach will proceed in two steps: in the first step, the judicial independence variable is
regressed on YCR, tenure and other observable exogenous regressors; in the second step, the predicted value of
the judicial variable is used in the corruption regression. The validity of IV will be discussed in detail in the
following sections.

4.4 Data and Descriptive Statistics

Table 1 provides descriptive statistics for the key variable of interest. The Corruption Perceptions Index in 2006
is my measure of corruption outcome, ranging from 1.8, the most corrupt country Haiti, to 9.6, the cleanest
country New Zealand. My key explanatory variable is the level of judicial independence in 2005, with a range of
0.3 to 9.2, 0.3 corresponding to the least judicial independent country Venezuela and 9.2 referring to the most
judicial independent country Germany. The IV variables-YCR spans almost two centuries, varying from 1814 to
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2005; and Tenure ranges from 0 to 2, with 0 representing a tenure less than six years, | indicating a tenure more
than six years but not life long, and 2 representing life long. Since CPI 2006 actually refers to the corruption

level in the year of 2005 in different countries, all the independent variables in my empirical study are measured
in 2005.

Table 1. Descriptive statistics

Variable Obs. Mean Std. Dev. Min Max
CPI 2006 162 4.100617 2.155867 1.8 9.6
Log(GDP) 165 8.584104 1.18453 6.39693 10.9836

Government Size 136 6.054412 1.306103 2.4 9.3
Government Consumption 138 5.976087 2.047272 0 10
Government Investment 129 5.209302 3.358 0 10
Judicial Independence 119 4.880672 2.338052 3 9.2
Political Rights 164 3.457317 2.148906 1 7
Civil Liberty 164 3.256098 1.801914 1 7
YCR 165 1992.921 21.59804 1814 2005
Tenure 130 1.407692 7334336 0 2
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Figure 4. Reduced-form relationship between corruption index and democracy (political rights or civil liberty)
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Corruption index in 2006
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Figure 5. Reduced-form relationship between corruption index and judicial independence

Which institution is more effective in fighting corruption: democracy or judicial independence? Figures 4 & 5
present simple graphic illustrations of the relative efficiency of these two institutions. Figure 4 plots the
corruption index in 2006 against two measures of democracy: political rights and civil liberty. It shows a very
weak association between corruption and democracy regardless of which measure of democracy is applied. In
sharp contrast, Figure 5 presents a strong positive association between corruption and judicial independence.
Countries with higher level of judicial independence present a lower level of corruption. Naturally, I conclude
that democracy has a weaker impact on reducing corruption, while judicial independence has a stronger impact
on it. The next section will provide regression results to substantiate this statement.

Figure 6 plots the CPI 2006 against the year when the current constitution was significantly revised last time for
a sample of 165 countries (two countries with YCR in the 1800s are dropped out of the graph). It shows a strong
negative relationship between these two variables. Countries which revised their constitution more recently are
substantially more corrupt than countries which revised current constitution many years ago. To validate this, I
will regress current corruption level (in 2006) on current judicial independence level (in 2005), and instrument
the latter by YCR and tenure variables. The IV regression result will be presented in the following sections.

Corruption index in 2006
6
1

4
1

o~ 4

T T T T
1940 1960 1980 2000 2020
The year of the constitution significantly revised last time

Figure 6. Reduced-form relationship between corruption index and YCR (IV)
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4.5 Ordinary Least-Squares Regressions

In this part, I will present the naive result from OLS regression in Table 2. The basic specification is listed as

follows:
Corruption= u+axJudicial _Independence, + X,' B+¢, (1)

Where Corruption; is the dependent variable, indicating the corruption level in 2006 for country i;
Judicial Independence; is my key explanatory variable, indicative of the judicial independence level of country i
in 2005. T use the lagged values instead of current values of Judicial Independence to capture the causal effect.
X; is a vector of other covariates, including logarithm of GDP, government size, government consumption,
government investment, political rights, and civil liberty; and &; is a random error term. The coefficient of
interest throughout the paper is @, the effect of judicial independence on the level of corruption. Table 2 reports
the OLS regression estimates of corruption on democracy, judicial independence, and other controls.

First, the effect of democracy on controlling corruption is not effective. Political rights variable has insignificant
effect against corruption no matter whether the level of judiciary independence is controlled (see Model 2 and
Model 4). Yet civil liberty, another measure of democracyi, is statistically significant in Model 2, which excludes
judiciary level.

Second, the coefficient of judicial independence variable, an estimate of 0.464, shows its strong positive
association with the dependent variable CPI 2006. Further, once the judiciary level is controlled, two measures
of democracy become insignificant. The overall OLS results indicate the correct predication of my formal model.
Compared to democracy index, judicial independence can explain the differences of corruption across countries
much better.

Table 2. OLS regression analyses (dependent variable: CPI 2006)

Model 1 Model 2 Model 3 Model 4
Independent Variables
Log(GDP) 1.250%** 1.118%** 0.842%** 0.794***
Government Size -0.203 -0.114 -0.155 -0.121
Government Consumption -0.072 -0.112 -0.005 -0.023
Government Investment 0.148* 0.102 0.102* 0.087
Judicial Independence 0.475%** 0.464***
Political Rights 0.228 0.102
Civil Liberty -0.445% -0.194
Adj R? 0.7067 0.7153 0.8243 0.8229

Significant level: *** p<0.001, ** p<0.01, * p<0.05

4.6 Judicial Independence and Corruption: IV Results

As I discussed in the Research Design section, the endogeneity problems will bias the OLS result and make the
OLS estimates inconsistent. Therefore, in order to estimate the impact of political institution on corruption level,
I need find a source of exogenous variation in political institution, an instrumental variable (IV), to remove the
spurious correlation between the explanatory variable and unobserved characteristics. The two instruments I am
using are YCR, the year of a country’s constitution significantly revised last time, and tenure, term of judges.
Conceptually, the IV approach imply that, in the first stage, a variable which is unrelated to the outcome variable
is used as a predictor of the key explanatory variable; in the second stage, the outcome variable is regressed on
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the predicted measure from the first stage.

But, the validity of inferences from an IV analysis depends on the appropriateness of the exclusion restriction
assumption, which imply that, conditional on the controls included in the regression, YCR and tenure have no
effect on corruption level today (in 2006), other than their effect through the institutional development of judicial
independence.

The two-stage least-squares estimates are presented in Table 3. Judiciallndependence; is treated as endogenous
and modeled as following:

Judiciallndependence, = ¢+ 6, * YCR,+ 0, * Tenure, + X,' 7w + v, ()

Where YCR; is the year when a country’s constitution was significantly revised last time, and Tenure; is the
tenure of Supreme Court judges. The exclusion restriction is that these two variables do not appear in equation

(M

Table 3. IV (2SLS) Regression of corruption (dependent variable: CPI 2006)
(Instrumented: Judicial Independence 2005)

(IV: YCR and tenure)

Model 1 Model 2 Model 3 Model 4
Independent Variables
Log(GDP) 579% .393%* S553%*
Government Size -.121 - 111
Government Consumption .094 .085
Government Investment 051 .049
Judicial Independence 1.103%%* .849%* 919%** 853**
Political Rights .078 .099 110
Civil Liberty -.152 -.134 -.136
Adj R? 0.6104 0.7588 0.7225 0.7523

Note: Significant level: *** p<0.001, ** p<0.01, * p<0.05

The corresponding 2SLS estimate of the impact of judicial independence on corruption in model 4 is 0.853
(standard error = 0.328), which is larger than the OLS estimate 0.464 reported in Table 2 (model 4). This
suggests the downward bias of OLS estimates. In addition, the existence of attenuation bias, and the
measurement error in the judicial independence variable is likely to be more important than reverse causality and
omitted variable biases. It is plausible that one single measure of political institution can hardly capture the
whole set of political institutions that matter for corruption level. The IV approach presents us a more credible
estimate.

I perform two types of tests to consolidate my IV results. First, I test the null hypothesis of exogeneity of
judiciary independence variable. If this null is not rejected, the analysis will proceed under the assumption of
exogeneity and run OLS regressions. Otherwise, the analysis will proceed to do IV. Typically, Hausman test will
accomplish this task. Second, the over-identification test is performed. Since I have only one potential
endogenous variable but have two candidate instruments, I need test the exogeneity of the extra instruments.
That is, whether all of the instruments are valid.

The Hausman test presents a chi-square value of 9.63 with a P-value of 0.0012, indicating rejection of the
consistency of OLS and support for using IV regression. The over-identification test has a P-value of 0.895,
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which is highly insignificant. So at the typical 5% significance level, I would fail to reject the hypothesis that the
instrumental variables are all exogenous. These two instruments turn out to be valid for my analysis.

5. Discussion and Conclusion

It is widely discussed that differences in institutions are at the root of large differences in economic outcome
across countries. However, plagued with endogeneity problems, it is difficult to isolate exogenous sources of
variation in institutions to estimate their effect on economic performance. Employing a simple formal model as
micro foundation, this paper particularly focuses on the causal effect of judicial independence status on the
corruption level. Two instrumental variables: the year when a country’s current constitution was significantly
revised last time, and tenure of judges, serve as a source of exogenous differences in judicial independence level.
However, these two IVs do not directly influence corruption level. Thus, the exclusion restriction assumption is
met. The estimates are robust across various specifications. The research findings indicate that a severe
punishment enforced by independent judicial system is necessary to deter bureaucrats’ corruption behavior, and
different levels of corruption across countries can be explained much better than democracy does.

There are many questions left unanswered in this paper. In the formal model, it is assumed that government
officials are identical in all aspects and they are risk-averse. In reality, different bureaucrats in similar positions
may present different attitudes towards the potential sanction of risk. In addition, informal institutions such as
culture and customs were not considered to influence bureaucrats’ corruption behavior in the formal model and
empirical analyses. These questions leave room for the future study.
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Notes

Note 1. By relating corruption to different features of the electoral system in a sample from the late nineties
encompassing more than 80 democracies, Persson et al. (2001) find that larger voting districts are associated
with less corruption, holding constant a variety of economic and social variables.

Note 2. Below are a few mathematical equations.
2-1,
p(punishme nt) = p(punishme nt () monitored) + p(punishme nt () Not monitored)
= p(punishme nt/monitor ed) X p(monitore d) +
p(punishme nt/Not monitored) X p(Not monitored)
= 1 X p(monitore d) + 0

= p(monitore d)

2-2,

Let g(a)=a-py(a)xe,

g(0)=0;g(ep) =0, -, >0
g'(@)=1-py' (@),
g'(0")=0

g"(@)<0
=>gla)y=a-p,()xa,>0

2-3,

(1) From i g'(a)=1-p,' (@)X, if p'(g)<iz(1_5)x7;th, then institutional constraint
ad

g(a)=0-p,()Xa, isamonotone increasing function of .

(2) From V(py, @) =(1=py(a)xUW, +a)+ p,(a)xUW, +a~a,),
oV

a_ ==p," ()XUW i)+ (1= p, () XU (W )+ p,' () XUW o — )
(04

+pp()xU' (W fa—«a,)
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514

% azay_ =P (& )XUW o) + pp' (o )XUW oty — o))+ U' (W i+ — &)
2(1=p," (g NXUW e, — )20

4

Fye =-p,"" (O)XUW )= p," (a)xU' W ga)+U" (W o) — p,' () xU' (W )

=Py (@) XU"(Wta) + pp" () xUW gt — o)) + pp () xU' (W it — o)
+py" (XU Wia—a,)+ py(a)yxU" (W o —a,)

=2p," (XU W gta—a,)-U W)+ pp" ()X [UW gt~ o) ~UW )]
+(1= pp () XU" (W s+a) + pp () xU" (W it - ;)

Therefore, when

() = =" () e () < P (@) A= P@)U" Wy + @) + p(a)U" Wy + 0~ ,)

2p'(a) 2p (U, + o~ ) ~U(W, + )]
2
We have o <0 and a—V = a—V 20, which implies there is no Interior Solutions but a Corner
P min a=¢ p
oo oo oo 1"~

Solution & = ¢, .
244,
From

MaxV(p,(@),a)=1-p,(a)XUW,+a)+ p,()xUW, +a—-J())
St.Wy+a—-p,()xJ(a)=0

?)_Z ==, (@XUW ga)+ (1= p, () xU' W o)+ p, () xUW sta = J(@))

+p,(@x(1=J"(@)xU' (W, +a—J(a))

V(0 =U'(W)>0

gz/z ==-p"()xUW ja)— p'()xU' (W ) - p' () xU' (W o)+ (1 - p(a)) xU" (W ;)

+p'"()XUW Fa—-J(@)+ p' () x(1=-J(a)xU' (W o —-J(x))
+(p'(a) = p(a)xJ'" ()= p(a) x " () xU' (W, + o= J ()
+p(a)yx(1-J" () xU" (W, + a— J())

=-p"()x(UW g0)-UW ga—-J(x))-2p'(a)xU' (W )
+(1=p(@)xU" (W o)+ p'(a)x(1-J"(a)xU' (W Fa-J(x))
+(p' (@)= p'(a)xJ" (&) = p(a) x J" () xU" (W, + a = J (@)
+p(@)x(1=J' (@)’ xU" (W, + = J (@)

<0

Let g(a)=W,+a-J(a)
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g(0)=w,>0
glag) =W, + o, —J () <0

So there exits at least one v*€ (0, ) to let g(a*) =W, + a*-J(a*)=0.

g'(@)=1-p(@)xJ(a)-p(a)xJ'(a)

g'(0")=0

g' (e )=1=-p'(a, )xJ(a)—J" (¢ ) <0

g (@)=-p"(@)xJ(a)-2p'(0)xJ" (@) = p(a) X" (@) <0

Therefore, So there exits only one a*e (0, ¢,) to let g(a*) =W, + a*—-J(a*)=0 and for any xe (0,") ,

we have W, +a— P(a)J () >0, which means the bureaucrat might have an interior solution to maximize his

utility function.
Since

o4
oo ' ="

We must have one and only one a**e (0,a*) andV'(a**)=0. Atg** , he can maximize his utility

<0

function.
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