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”Let’s not mince words ...
We need to deal with the causes of corruption”

James Wolfenson
(The Economist, 4 June 2005, p. 66.)

1 Introduction

Corruption is the misuse of entrusted authority for private benefit. This phenomenon
is usually found in the public sector as it primarily involves government officials.1 In
the words of Nye (1967, p. 417), it is ”endemic in all governments”. Thus, as widely
recognized, corruption is probably as old as government itself. According to Glynn et
al. (1997, p. 7) ”... no region, and hardly any country, has been immune.”

Corruption affects almost all parts of society. Like a cancer, as argued by Amund-
sen (1999, p. 1), corruption ”eats into the cultural, political and economic fabric of
society, and destroys the functioning of vital organs”. Transparency International (TI)
regards corruption as ”... one of the greatest challenges of the contemporary world. It
undermines good government, fundamentally distorts public policy, leads to the mis-
allocation of resources, harms the private sector and private sector development and
particularly hurts the poor.”2 The World Bank (WB) has identified corruption as ”the
single greatest obstacle to economic and social development. It undermines develop-
ment by distorting the rule of law and weakening the institutional foundation on which
economic growth depends.”3

Corruption has also attracted attention in the academic arena; not only in eco-
nomics, but also in sociology, political science, law, etc. In the words of Andvig (1991,
p. 58), it is ”a meeting place for research from the various disciplines of the social
sciences and history”. Thus, research in this subject is basically multi- and inter-
disciplinary and includes detailed descriptions of corruption scandals, country cases,
and cross-country studies. It also ranges from theoretical models to empirical investi-
gations.

During the last two decades, various organizations have collected and published
data on corruption. They are drawn from two forms of data sources: poll-based data
(primary source) and poll-of-polls-based data (secondary source). Data on corruption
are usually expressed on some scale reflecting the perception of respondents, therefore
most corruption indicators are not about the actual level of corruption, but about
perceived corruption.

A good example of the first type of data —poll-based data— is the International

1There are, however, also various forms of corruption in the private sector. Bowles (2000) lists
some of them including insider trading, collusion in asset valuation, and ’information brokerage’.

2www.transparency.org/speeches/pe carter address.html.
3www1.worldbank.org/publicsector/anticorrupt/index.cfm.
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Country Risk Guide data set covering almost 150 countries since the beginning of the
1980s. Meanwhile, the most popular poll-of-polls-based data —the second type of
data— is perhaps the Transparency International data set, calculated on the basis of
indexes drawn from various corruption surveys around the globe done by a number
of organizations (Lambsdorff, 2000, 2001a, 2002, 2003, and 2004a).4 Recently, the
World Bank has also produced corruption data as part of a governance index also
using data collected from various international polls (Kaufmann and Kray, 2002a and
2002b; Kaufmann, et al., 1999, 2000, 2003, and 2005; Kaufmann, et al., 1999).5

Updating the surveys of Andvig et al. (2000) and Jain (2001), this paper first
reviews and then extends research on the causes of corruption. The reason is straight-
forward. Since corruption deteriorates the performance of nations (Mauro, 1995; Tanzi
and Davoodi, 1997; Gupta et al., 1998; Lambsdorff, 2001b), the determinants of cor-
ruption are of considerable importance. Many possible causes of corruption have been
suggested in the literature and this paper critically examines these causes. The rest of
this paper is constructed as follows. In section 2 we discuss the concept of corruption
and how to measure it, while in section 3 we review research on the causes of corrup-
tion. In section 4 we present the outcomes of our factor analysis, while in section 5
we outline our methodology and present new evidence. The last section offers some
concluding comments.

4The complete series is available at www.icgg.org/corruption.index.html.
5A series of papers by Daniel Kaufmann and his colleagues at the World Bank since

1999 explains the methodological construction of the index. The complete list is provided in
www.worldbank.org/wbi/governance/wp-governance.html.
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2 Corruption:

Concept and Measurement

In the Oxford Advanced Learner’s Dictionary (2000, p. 281) corruption is described
as: [1] dishonest or illegal behaviour, especially of people in authority, [2] the act or
effect of making somebody change from moral to immoral standards of behaviour.
Thus, corruption includes three important elements, namely morality, behaviour, and
authority. Gould (1991, p. 468) explicitly defines corruption as a moral problem, i.e.,
corruption is ”an immoral and unethical phenomenon that contains a set of moral
aberrations from moral standards of society, causing loss of respect for and confidence
in duly constituted authority”.

However, viewing corruption merely as problems of morality and behaviour tends
to individualize a social phenomenon and to simplify it as only ’good’ or ’bad’ phe-
nomenon; thus it ignores the socio-political context of corruption. To exist, corruption
should be supported by discretionary power, economic rents, and a weak judicial sys-
tem (Jain, 2001). Discretionary power relates to authority to design and administer
regulations, which, in turn, is accompanied by the presence of economic rents associated
with power. Meanwhile, a weak judicial system refers to low probability of detection
and penalty. Even in the absence of a moral problem, the combination of rent, power,
and a weak (or even failure of the) judicial system is enough for corruption to exist.

How can corruption be measured? Even though there are numerous journalistic
accounts of corruption6 it is still difficult to precisely estimate the extent of corruption.
However, some researchers have tried to estimate corruption.7 In their studies, corrup-
tion is calculated on the basis of micro level data, like data on infrastructure projects
or data drawn from firm-level surveys. Unfortunately, these data do not enable a
comparative analysis. For this purpose, other type of data are available.

There are two basic approaches to measure corruption at the macro level, namely
(1) general or target-group perception and (2) incidence of corruptive activities (also
referred to as proxy method). The first type of measures reflects the feeling of the
public or a specific group of respondents (sometimes called experts) concerning the

6For instance in The Guardian (March 26, 2004) Charlotte Denny lists 10 country leaders indicat-
ing how much money they made with corruption. In the list there are Mohammed Suharto (Indone-
sia, 1967-1998) with $15bn-35bn, Ferdinand Marcos (Philippines, 1972-1986) $5bn-10bn, Mobutu
Sese Seko (Zaire, 1965-1997) $5bn, Sani Abacha (Nigeria, 1993-1998) $2bn-5bn, Slobodan Milose-
vic (Serbia, 1972-1986) $1bn, Jean-Claude Duvalier (Haiti, 1971-1986) $300m-800m, Alberto Fuji-
mori (Peru, 1990-2000) $600m, Pavlo Lazarenko (Ukraine, 1996-1997) $114m-200m, Arnoldo Alemn
(Nicaragua, 1997-2002) $100m, and Joseph Estrada (Philippines, 1998-2001) with $78m-80m. Source:
http://www.guardian.co.uk/indonesia/Story/0,2763,1178382,00.html.

7See, for instance, Wade (1982) for the case of India, Murray-Rust and van der Valde (1994) for
Pakistan, Manzetti and Blake (1996) for Latin America; more recent publications include Svensson
(2003) for Uganda, Kuncoro (2004), and Henderson and Kuncoro (2004) for Indonesia, and Golden
and Picci (2005) for Italy.
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’lack of justice’ in public transactions. Therefore, corruption perception is an indirect
measure of the actual level of corruption. The incidence-based approach is based on
surveys among those who potentially bribe and those whom bribes are offered. Through
this approach, a researcher can get information on how frequently corruption occurs in
various types of transactions (The Hungarian Gallup Institute, 2000).8

Golden and Picci (2005) criticize survey-based measures of corruption as they have
at least two intrinsic weaknesses. First, the reliability of survey information about
corruption is largely unknown. Respondents directly involved in corruption may have
incentives to underreport such involvement, and those not involved typically lack ac-
curate information. Secondly, the reliability of the index may deteriorate over time.
There is a danger that respondents report what they believe based on the highly pub-
licized results of the most index rather than how much ’real’ corruption exists.

In terms of representative sampling, surveys among the general public may be
better. However, various respondents may have no experience with corruption. Their
perception may not be very stable over time, since it is highly depending on how much
attention corruption receives in the media. Meanwhile, using specific target groups as
the source of corruption perception can yield maximum information about corruption
although not necessarily honestly expressed. The drawback is that these groups may
not be fully representative, being a corruption-prone sub sample of the general public.

Kaufmann and Kraay (2002b) point out that the advantage of a survey among ex-
perts is that it is explicitly designed for cross-country comparability. The disadvantage
is that such a poll is typically based on the opinions of a few experts per country, and
its quality is highly depending on the knowledge of these expert on the countries they
assess. The advantage of surveys among the general public or (foreign) business people
is that they reflect the opinions of a larger number of people closely connected with the
countries they are assessing. There are also disadvantages of surveys among business
people or citizens. First, survey questions can be interpreted in culture-specific ways. A
question on ’improper practices’, for example, is certainly coloured by country-specific
perceptions of what is meant by ’improper’. Second, such approaches are costly re-
sulting in a much smaller set of countries than poll of experts. Furthermore, foreign
business people are not accustomed to the local customs and language and tend to
oversee the ways how issues are settled locally. As a consequence, their evaluation may
be biased.

Table 1 summarizes the approaches of various organizations that publish informa-
tion on corruption. A quick look at the Table shows that the approaches differ along
five dimensions. First, corruption is defined in various forms, ranging from bureau-

8We categorize poll- or survey-based measures as ’macro’ level analysis instead of ’micro’ level of
analysis because of two reasons. First, they are usually directed to generate corruption indexes on
country-wide basis, not, say, firm-level basis; and these indexes are used for country-level comparison.
Second, aggregation methods are usually applied to measure corruption drawn from these polls or
surveys.
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cratic corruption to political corruption. Second, the indexes fall into two categories:
poll-based and poll-of-polls-based indexes. The former generates the indexes from di-
rect surveys (perception or proxy method), while the latter combines or aggregates
data from direct surveys into a single index of corruption. Third, the indexes use
different scales of measurement, ranging from qualitative statements to quantitative
rating systems. Fourth, some organizations focus on particular regions only —like the
ones found in Afrobarometer, Asian Intelligence, and Latinobarometro— while others
have a wider coverage of countries, like the surveys done by Political Risk Services-
International Country Risk Guide (PRS-ICRG), Standard and Poor’s, etc. Fifth, the
institutions that publish information on corruption are private firms, multilateral or-
ganizations, and non-governmental organizations. As a consequence, some indexes
are only provided on a commercial basis, while others are supplied for free.9 In the
following, instead of discussing all indexes, we will focus on the mostly used indexes.

9Especially for the comercial-survey-based indexes, choice of countries certainly depends on the
attractiveness of the countries in terms of investment, business climate, geopolitical influence, etc.
These factors are important for international economic and political decisions.
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We start with the corruption index constructed by PRS-ICRG that has been pro-
duced since the beginning of the 1980s covering almost 150 developed and developing
countries. The PRS-ICRG data consists of political, economic, and financial indexes,
each is rated within a specified range.10 Corruption is one of the 12 political risk com-
ponents, on a scale of 0-611, with higher score means better performance. It is captured
from statements like ’high government officials are likely to demand special payments’
and ’illegal payments are generally expected throughout lower levels of government’ in
the forms of ’bribes connected with import and export licences, exchange rate controls,
tax assessment, police protection, or loans’ (Tanzi and Davoodi, 1997). It also places
weight on actual or potential corruption in the form of excessive patronage, nepo-
tism, job reservations, ’favor-for-favors’, secret party funding, and suspiciously close
ties between politics and business.

The corruption index developed by Kaufmann of the World Bank index is also part
of a broader index, the so-called governance index.12 Published every two years since
1996, this poll-of-polls-based index covers almost 200 countries and is computed on the
basis of some hundred individual variables on perception of corruption, drawn from
about 40 data sources produced by more than 30 different organizations. From these
sources the definition of corruption ranges from the frequency of additional payments to
get things done, to the effects of corruption on the business environment, to measuring
grand corruption in the political arena or in the tendency of elite forms to engage in
state capture (Kaufmann, et al., 2005).

To combine the various corruption indicators into a single index, the following
formula is used (Kaufmann, et al., 1999, 2002). The observed score of country i on
indicator j, namely Yi,j, is treated as a linear function of an unobserved index of
corruption Cj and a disturbance term εi,j:

Yi,j = αj + βj[Ci + εi,j] (1)

where αj and βj are unknown parameters mapping the latent variable of corruption
(Ci) into the observed corruption Yi,j.

13 The unobserved Ci is composed of a cluster
of j = 1, ..., J indicators, each one providing a numerical rating of some aspect of
corruption in each of the i = 1, ..., Ij countries covered by the indicator. Meanwhile,

10Different from economic and financial risk indexes that are computed on the basis of objective
quantitative data or combinations of this with qualitative data, the political risk index is entirely
based on the subjective analysis of the PRS-ICRG staff of the available information.

11The other components are government stability with 0-12 scale, socio-economic conditions (0-12),
investment profile (0-12), internal conflict (0-12), external conflict (0-12), military in politics (0-6),
religion in politics (0-6), law and order (0-6), ethnic tensions (0-6), democratic accountability (0-6),
and bureaucracy quality with a scale of 0-4.

12The governance index consists of six elements, namely voice and accountability, political instability
and violence, government effectiveness, regulatory quality, rule of law, and control of corruption.

13The properties of this model are provided in Kaufmann et al. (1999).
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the disturbance term εi,j captures perception errors, sampling variation, and imperfect
measurement of corruption represented by indicator j.

Given the estimates of the model’s parameters αj, βj, and σj, the estimate of corrup-
tion for a country produced by this model is the mean of the distribution of unobserved
corruption conditional on the Ji observed data points for that country:

E[Ci|Yi,1, ..., Yi,Ji
] =

Ji∑
j=1

[
σ−2

εj

1 +
∑Ji

j=1 σ−2
εj

] [
Yi,j − αj

βj

]
(2)

In other words, the estimate of corruption is given by the weighted average of (re-
scaled) scores of each of the component indicators, where the weights are expressed as
the first term of the right hand side of equation [2]. This model allows one to compute
the variance of this disturbance term, which is a measure of how informative the index
is. The variance of this conditional distribution provides an estimate of the precision
of the corruption indicator for each country. The point estimate of corruption is the
mean of the conditional distribution given the observed data and ranges between -2.5
(most corrupt) and +2.5 (least corrupt).

The third, perhaps best known, index is the corruption perception index (CPI)
computed by Lambsdorff on behalf of the TI since 1995. Constructed as a poll-of-polls-
based index, the CPI is designed to capture the perception of well-informed people14

on corruption which are scored on a range of 0 (high) - 10 (low). The index aggregates
the perceptions of respondents with regard to the extent of corruption —defined as
the abuse of public power for private benefit. Here the extent of corruption reflects
the frequency of corrupt payments and the resulting obstacles imposed on businesses
(Lambsdorff, 2004b). The CPI index is available for fewer countries than the ICRG
index as there must be at least three primary surveys or sources for corruption available
for particular country to be included in the index.

To construct the index, some standardization techniques are needed because every
primary survey has its own scaling system and data distribution. The first technique
is normal standardization. Weighted equally, every source is standardized by the fol-
lowing formula:

Y s
i,j =

(
Y o

i,j − Y o
j

) σ2
Ct−1

σ2
Y o

j

+ Ct−1 (3)

where Y s
i,j is the standardized score, Y o

i,j is the orginial score provided by source i-th
for country j-th, Ct−1 is the last year corruption perception index (CPI), σ2 is the
standard deviation, and the bar indicates the mean value of the variable concerned.
Applied for all sources and countries this technique basically aims at ensuring that the
inclusion of a (new) source —consisting of a certain subset of countries— ”should not

14The sampling frames of the supporting sources consist of samples ranging from residents living
within the countries surveyed, foreigners, to samples of high to mid-level business people.
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change the mean and standard deviation of this subset in the CPI” (Lambsdorff, 1998,
p. 6).

Since this approach heavily depends on the distribution of the data, an alternative
approach —the matching percentile technique— is used, especially if the sources have
different distribution from that of the CPI. For this technique the rank of a country
is used. An example can illustrate the technique. Firstly, say, there are two sources
of data (i.e., source jt and CPIt−1) composed of a subset of countries. In the year
t, the source j assessed country i1, i2, i3, i4, and i5 with ordered values of 4.5, 3.5,
3.0, 2.0, and 1.5 respectively on a scale of 1-5. In the year t-1, CPI also assessed
these five countries respectively with values of 8.0, 9.5, 3.5, 4.5, and 2.5 on a scale of
0-10. Matching percentile techniques thus reorders the scores and assigns them to the
countries i1, i2, i3, i4, and i5 with values of 9.5, 8.0, 4.5, 3.5, and 2.5 to follow the
country rank ordered by source jt. This procedure is applied to all sources, and the
index is calculated from the simple average of the standardized values (Lambsdorff,
2002, 2003, 2004a).

There are, however, two problems with these approaches. First, compared to the
previous year indexes, the across-countries standard deviation of the current index
calculated via the two approaches tends to be smaller. Second, especially for the
normal standardization, there is no guarantee that the score will be in the range of
0-10. Thus, in the computation of CPI a β-transformation is also used for two obvious
purposes, i.e., [1] to keep all scores within the desired range of 0-10, and [2] to avoid a
decreasing across-countries standard deviation especially if compared to the previous
years. To do this, each score (Y ) is transformed according to the following function
(Lambsdorff, 2002, 2003, 2004a):

10

∫ 1

0

(
Y

10

)α−1 (
1 − Y

10

)β−1

dY (4)

with the task to find α and β so that the resulting mean and standard deviation of
the index have the desired values. In other words, in this transformation once scores
of 0 or 10 have been reached, they are not further decreased or increased, respectively.
This β-transformation is thus applied to all values that have been standardized via the
normal standardization technique or the matching percentile technique. Afterwards,
the average of these are calculated to determine the index of every country under
review.

However, these techniques are not always applied to construct the whole series
of CPI. For the 1995 and the historical data (1980-1985, 1988-1992), the index was
constructed by taking simple averages after transforming the various different scales
—drawn from different data sources— into the scale of 0-10. The normal standardiza-
tion technique was introduced in 1996 but stopped in 2001. The matching percentile
technique and the β-transformation were introduced in 2002 and applied consistently
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since then.15 As a consequence, the CPI is not a consistent time series. In Lambsdorff’s
words, ”... year-to-year changes may not only result from a changing performance of a
country ... changes can result from the different methodologies ... not necessarily from
actual changes.” (Lambsdorff, 2000, p. 4). Apart from changes in the methodology, a
change of the CPI for a particular country may also reflect a change in the number of
primary sources available for this country (Johnston 2001b).

Other criticisms have been raised as well. Galtung (2005) argues that the definition
of corruption in the CPI does not explicitly distinguish between corruption in different
branches of civil service nor corruption in political party financing. Likewise, Johnston
(2001b) notes that the definition is skewed to a form of bribery. Andvig (2005) questions
whether the different sources to form the CPI cover the same phenomenon.16

Since it relies heavily on independently conducted surveys and expert polls, the
CPI is not available for a significant number of countries. Its reliance on other sources
implies that countries may drop out of the index if the required minimum number
of sources is missing. Galtung (2005) therefore concludes that CPI does not measure
trends. ”The CPI’s principal flaw is that it is a defective and misleading benchmark
of trends” (p. 12).

Despite all these criticisms, it must be recognized that perception-based indexes
have opened the possibility to study corruption empirically as they have made the
immeasurable concept measurable. As a result, numerous studies have employed such
indexes. In the following section we will systematically review empirical studies on the
causes of corruption.

15We received this information from personal communication with Lambsdorff, since there is no
technical explanation for the indexes produced before 1998 and no clear explanation found in the
Lambsdorff’s Framework Document series.

16Likewise, Soreide (2003, p. 7) argues that ”Most of the polls and surveys ask for a general
impression of the magnitude of the problem, which actually means people’s subjective intuitions of
the extent of a hidden activity. For the TI index, only one source asks for people’s personal experiences
with corruption. The quantification of the problem is highly ambiguous. It is not clear to what extent
the level of corruption reflects the frequency of corrupt acts, the severity to society, the size of the bribes
or the benefits obtained. Most of the surveys do not specify what they mean by the word corruption.
It can thus be quite difficult for the respondents to answer when asked about a quantification of ’the
misuse of public office for private or political party gain’ or when encouraged to rate ’the severity of
corruption within the state’.”
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3 Empirical Determinants of Corruption

Many studies have searched for empirical regularities between corruption and a variety
of economic and non-economic determinants. Unfortunately, there is no commonly-
agreed-upon theory on which to base an empirical model of the causes of corruption
(Alt and Lassen, 2003). At the same time, numerous regression models incorporating
a wide variety of explanatory variables have been specified to explain corruption and
to find the ’true’ determinants. It is often found that, however, a variable is significant
in a particular specification of the model, but loses its significance when some other
variables are incorporated. In other words, claims concerning the determinants of
corruption are conditional, and the robustness of the findings is open to question.

While other categorizations are possible, we identify four broad classes of underlying
causes of corruption, namely (1) economic and economic institutions, (2) political,
(3) judicial and bureaucratic, and (4) religious and geo-cultural factors. Tables 2-5
summarize all studies that we are aware of, indicating the main results concerning the
significance of the variables belonging to the classes of variables that we distinguish.

3.1 Economic Determinants

Economic factors consist of a wide range of economic variables like income or economic
policy variables; included here are also demographic variables and economic institu-
tions. To start with, we observe that income is a commonly-used variable to explain
corruption (Damania et al., 2004; Persson et al., 2003; and van Rijckeghem and Weder,
1997; among others). Mostly proxied by GDP per capita, income is used to control
for structural differences as economic development progresses. It can be generally con-
cluded that a country’s wealth is a significant predictor of corruption, even though
Kaufmann et al. (1999) and Hall and Jones (1999) question the causal relationship
between corruption and income. Two studies with panel data (Braun and Di Tella,
2004; Frechette, 2001) deviate from this main result, finding that income increases
corruption, especially when they impose fixed effects.

Income distribution is also argued to affect corruption. As Paldam (2002) puts
it, ”A skew income distribution may increase the temptation to make illicit gains”.
Proxied by the Gini coefficient, he claims that income disparity significantly increases
corruption. However, using the income share of top 20% of the population under a
different specification, Park (2003) does not find a statistically significant relationship.
Similarly, Brown et al. (2005) find no evidence that greater income inequality increase
corruption.

The size of government is also an important source of corruption. If countries exploit
economies of scale in the provision of public services —thus have a low ratio of public
service outlets per capita— those who demand the services might be tempted to bribe,
e.g., ’to get ahead of the queue’. However, a large government sector may also create
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opportunities for corruption; that is, the larger the relative size of the public sector,
the greater the likelihood of corrupt behaviour. Thus, there is no consensus among
authors on the theoretical relationship between government size and corruption. This
is also reflected in the empirical studies of Fisman and Gatti (2002) and Bonaglia et
al. (2001) that end up with a different conclusion than the ones of Ali and Isse (2003).
Whereas the former finds the negative impact of government spending on corruption,
the latter reports the positive impact.

Another variable that according to various authors also explains corruption is im-
port share. Herzfeld and Weiss (2003) and Treisman (2000) report that a higher import
share leads to less corruption. A high import share implies lower tariff and non-tariff
import restrictions. The presence of such restrictions —like the necessary licenses to
import, for example— offers an opportunity to bribe. Likewise, a high export share of
raw materials, such as fuel, mineral, and ore, increases the probability of corruption
to occur. Since such endowments create rents, this thus exhibits the phenomenon of
rents-related corruption which is, according to Tornell and Lane (1998), commonly
found in natural-resource-abundant countries.

In line with the above-mentioned argument, restrictions on foreign trade, foreign
investment, and capital markets stimulate corruption; see, for example, Knack and
Azfar (2003), and Frechette (2001). Likewise, economic freedom —measured by the
indexes of the Heritage Foundation/Wall Street Journal and the Fraser Institute— is
also found to lessen corruption. Proponents of this view are Gurgur and Shah (2005),
Park (2003), and Treisman (2000), but Lederman et al. (2005) and Paldam (2001)
find more mixed results. Broadman and Recanatini (2000, 2002) show the existence
of a positive relationship between entry barriers and corruption; that is, the greater
the barriers to entry and exit faced by firms, and therefore the greater the distortions
existing in the competitive environment, the more widespread is corruption.

Finally, we turn to socio-demographic factors associated with corruption. These in-
clude schooling, population, and the labour force. Economies with high human capital
have low levels of corruption as found in Ali and Isse (2003), Brunetti and Weder (2003),
and van Rijckeghem and Weder (1997). However, a counter-intuitive finding is found
in Frechette (2001). Using panel data models with fixed effects, he finds that schooling
is positive in all regressions explaining corruption. Similar conflicting evidence is found
for a country’s population. Knack and Azfar (2003) show that as population increases,
corruption also rises, while Tavares (2003) reports that population negatively affects
corruption.

Another interesting demographic variable is the percentage of female population in
the labour force. Swamy et al. (2001) indicate that a higher female labour participation
leads to less corruption. Combined with two other gender variables, namely proportion
of women in parliament and in government, they find that more influence of women
leads to less corruption. Following Gottfredson and Hirshi (1990) and Paternoster and
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Simpson (1996), Swamy et al. provide four arguments to explain this finding. First,
”women may be brought up to be more honest or more risk averse than men, or even
feel there is a greater probability of being caught.” Second, ”women, who are typically
more involved in raising children, may find they have to practice honesty in order to
teach their children the appropriate values.” Third, ”women may feel more than men
-the physically stronger sex, that laws exist to protect them and therefore be more
willing to follow rules.” Lastly, ”girls may be brought up to have higher levels of
self-control than boys which affects their propensity to indulge in criminal behaviour.”

16



Table 2: Economic Determinants of Corruption*

Variable Positive-Significant by Negative-Significant by
Economic Factors
Income Braun-Di Tella (2004), Brown, etal. (2005),

Frechette (2001) Kunicova-R.Ackerman (2005),
Lederman et al. (2005),
Braun-Di Tella (2004),
Chang-Golden (2004),
Damania et al. (2004),
Dreher et al. (2004),
Alt-Lassen (2003),
Brunetti-Weder (2003),
Graeff-Mehlkop (2003),
Herzfeld-Weiss (2003),
Knack-Azfar (2003),
Persson et al. (2003),
Tavares (2003),
Fisman-Gatti (2002),
Paldam (2002-01),
Frechette (2001),
Bonanglia et al. (2001),
Swamy et al. (2001),
Abed-Davoodi (2000),
Rauch-Evan (2000),
Treisman (2000),
Wei (2000),
Ades-Di Tella (1999),
Goldsmith (1999-97),
van Rijckeghem-Weder (1997)

Income distribution Paldam (2002)
Government Ali-Isse (2003) Fisman-Gatti (2002),
expenditure Bonaglia et al. (2001)
Government Lederman etal. (2005),
revenue Alt-Lassen (2003)
Govt. transfer Lederman et al. (2005)
to lower level
Black market Brunetti-Weder (2003),
premium van Rijckeghem-Weder (1997)
Inflation, Braun-Di Tella (2004),
Inflation vars. Paldam (2002-01)
Economic Institutions
Foreign aid Ali-Isse (2003) Tavares (2003)
Import share Herzfeld-Weiss (2003),

Continued on next page
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Continued from previous page
Variable Positive-Significant by Negative-Significant by

Fisman-Gatti (2002),
Frechette (2001),
Treisman (2000),
Ades-Di Tella (1999)

Raw material Herzfeld-Weiss (2003), Frechette (2001)
export Tavares (2003),

Bonaglia et al. (2001),
Frechette (2001)

Trade Gurgur-Shah (2005),
opennes Brunetti-Weder (2003),

Knack-Azfar (2003),
Persson et al. (2003),
Fisman-Gatti (2002),
Bonaglia et al. (2001),
Frechette (2001),
Wei (2000),
Ades-Di Tella (1999),
Laffont and N’Guessan (1999),
Leite-Weidmann (1997)

Economic Graeff-Mehlkop (2003), Kunicova-R.Ackerman (2005),
freedom Paldam (2001) Gurgur-Shah (2005),

Ali-Isse (2003),
Graeff-Mehlkop (2003),
Park (2003),
Treisman (2000),
Goldsmith (1999)

Entry barriers, Broadman-Recanatini (2002-00) Gurgur-Shah (2005),
Competitiveness Suphacahlasai (2005)
Structural Abed-Davoodi (2000)
reform
Infrastructure Broadman-Recanatini (2000)
Budget Broadman-Recanatini (2002-00),
constraint
Demographic Factors
Schooling Frechette (2001) Ali-Isse (2003),

Alt-Lassen (2003),
Brunetti-Weder (2003),
Persson et al. (2003),
Evan-Rauch (2000),
Ades-Di Tella (1999-97),
van Rijckeghem-Weder (1997)

Population Damania et al. (2004), Tavares (2003)
Alt-Lassen (2003),

Continued on next page
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Continued from previous page
Variable Positive-Significant by Negative-Significant by

Knack-Azfar (2003),
Fisman-Gatti (2002)

Female Swamy et al. (2001)
labour force
Note: *] Corruption is measured by various indexes; higher score, more corrupt.
Significant at conventional levels.
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3.2 Political Determinants

Empirical studies on the political causes of corruption can be divided into two broad
groups, namely those investigating the impact of political-civil liberty and those ex-
amining the effect of decentralization on corruption. Meanwhile, other factors that
also have been suggested to affect corruption are the electoral system (Persson et al.,
2003; Kunicova and Rose-Ackerman, 2005), governmental administration (Brown et
al., 2005; Chang and Golden, 2004), and political instability (Park, 2003).

Although various proxies like civil liberty, political freedom, political rights, length
of democratic regime, etc, have been used, there is a consensus that democracy reduces
corruption. This conclusion is confirmed if corruption is related to other democracy-
related variables, like freedom of the press. This variable is found to be significantly
correlated with corruption (Brunetti and Weder, 2003).

The main reason why political liberty tends to reduce corruption is that political
liberty imposes transparency and provides checks and balances within the political
system. Political participation, political competition, and constraints on the chief
executive increase the ability of the population to monitor and legally limit politicians
from engaging in corrupt behaviour (Kunicova and Rose-Ackerman, 2005). In addition,
it is often found that democratic systems are politically more stable. It is therefore
not surprising that authors like Lederman et al. (2005), Park (2003), and Leite and
Weidmann (1997) find that that corruption increases in unstable polities.17

Some aspects of democratic elections may, however, create opportunities for corrup-
tion. Selecting politicians through party lists, for example, can obscure the direct link
between voters and politicians, thus degrading the ability of voters to hold politicians
accountable (Kunicova and Rose-Ackerman, 2005; Persson and Tabellini, 2003). Chang
and Golden (2004), in their study on electoral systems and corruption, find that under
open-list proportional representation increases in district size leads to more corruption.
Meanwhile, under closed-list proportional representation arrangements, political cor-
ruption becomes less prevalent as district magnitude increases. Similar results are also
found by Persson et al. (2003).

Decentralization or federalism has also been argued to be crucial to combat corrup-
tion, but the empirical evidence is mixed. Measuring decentralization as transfers from
central government to other levels of national government as a percentage of GDP, Le-
derman et al. (2005) find that this variable reduces corruption significantly. Likewise,
taking a binary variable of centralized unitary states and decentralized federal systems,
Ali and Isse (2003) report that decentralized government lowers corruption. Gurgur
and Shah (2005) use the ratio of employment in non-central government administra-
tion to general civilian government employment and show that corruption is lower in

17Another explanation can also be found in Shleifer and Vishny (1993) who pose that the ephemeral
nature of public positions in unstable systems makes officials irresponsible and get them involved in
illicit rent-seeking behaviour.
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both decentralized unitary and federal states but the impact is higher in decentralized
unitary system. Fisman and Gatti (2002) measure decentralization as the sub-national
share of total government spending. The numerator is the total expenditure of sub
national (state and local) governments, while the denominator is total spending by all
levels (state, local, and central) of government. They find the negative effect of fiscal
decentralization on corruption, even after controlling for potential joint endogeneity.

In contrast, Kunicova and Rose-Ackerman (2005) using a simple dummy for au-
tonomous regions with extensive taxing, spending and regulatory authority argue that
federalism increases corruption, holding other factors constant. Likewise, using a
dummy variable for the presence of a federal constitution, Damania et al. (2004) and
Treisman (2000) find that a federal structure is more conducive to corruption. ”As the
political pie is divided between a greater number of geographic entities, opportunities
to generate political rents increase” (Brown et al., 2005, p. 12). Similarly, Goldsmith
(1999) also demonstrates that federalism is associated with more perceived corruption.
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Table 3: Political and Political Institution Determinants of Corruption*

Variable Positive-Significant by Negative-Significant by
Democracy, Kunicova-R.Ackerman (2005),
civil liberty Lederman et al. (2005),

Gurgur-Shah (2005),
Braun-Di Tella (2004),
Chang-Golden (2004),
Damania et al. (2004),
Herzfeld-Weiss (2003),
Knack-Azfar (2003),
Broadman-Recanatini (2002-00),
Paldam (2002),
Bonaglia et al. (2001),
Frechette (2001),
Swamy etal. (2001),
Treisman (2000),
Wei (2000),
Ades-Di Tella (1999-97),
Leite-Weidmann (1997),
Goldsmith (1999),
van Rijckeghem-Weder (1997)

Press freedom, Lederman et al. (2005),
Media Suphacahlasai (2005),

Brunetti-Weder (2003)
Decentralization, Brown et al. (2005), Gurgur-Shah (2005),
federalism Kunicova-R.Ackerman (2005), Lederman etal. (2005),

Damania et al. (2004), Fisman-Gatti (2002),
Treisman (2000), Ali-Isse (2003),
Goldsmith (1999) Wei (2000)

District maginute Chang-Golden (2004)
Closed list Kunicova-R.Ackerman (2005), Lederman et al. (2005),
system Persson-Tabellini (2003), Chang-Golden (2004)

Persson et al (2003),
Presidentialism Brown, et al. (2005),

Kunicova-R.Ackerman (2005),
Lederman et al. (2005),
Chang-Golden (2004)

Number of Chang-Golden (2004)
party
Political Park (2003),
instability Leite-Weidmann (1999)
Ideological Brown, et al. (2005),
Polarization

Continued on next page
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Continued from previous page
Variable Positive-Significant by Negative-Significant by

Majoritarian Kunicova-R.Ackerman (2005),
plurality
Central Abed-Davoodi (2000),
planning
Women in Swamy et al. (2001)
public position
Note: *] Corruption is measured by various indexes; higher score, more corrupt.
Significant at conventional levels.
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3.3 Bureaucratic and Regulatory Determinants

The judicial system and the quality of bureaucracy are crucial factors influencing cor-
ruption. In this context, the wage level of civil servants may be important, since —as
argued by van Rijckeghem and Weder (1997)— public sector wages are highly corre-
lated with the measures of the rule of law and the quality of the bureaucracy, and
therefore may have an effect on corruption. In developing economies bureaucrats re-
ceive wages that are so low to entice corrupt behaviour. At the same time, low income
economies suffer from the lack of institutions for detecting corruption. Measured as the
relative magnitude of wage to GDP, Herzfeld and Weiss (2003) identify that an increase
in wages significantly lessens corruption. Similary, van Rijckeghem and Weder (1997)
claim that government wages as the ratio to manufacturing wages significantly reduces
corruption. The influence wage on corruption is also highlighted by Alt and Lassen
(2003) and Rauch and Evans (2000). However, other studies reveal that this relation-
ship is not always to be statistically significant (Gurgur and Shah, 2005; Treisman,
2000).

Gurgur and Shah (2005), Brunetti and Weder (2003), and van Rijckeghem and
Weder (1997) report that the higher the quality of bureaucracy, the lower the prob-
ability for corruption to occur. Along with this finding, it is also interesting to see
that the lack of meritocratic recruitment and promotion and the absence of profes-
sional training in the bureaucracy are also found to be associated with high corruption
(Rauch and Evans, 1997).

Finally, various studies suggest that the rule of law, proxied by various measures,
is relevant in explaining corruption. Damania et al. (2004) use the rule of law index
of Kaufmann et al. (1999a,b) that takes several indicators into account to measure
the extent to which economic agents abide by the rules of society, perceptions of the
effectiveness and predictability of the judiciary, and the enforceability of contracts. A
group of authors (Brunetti and Weder, 2004; Ali and Isse, 2003; Herzfeld and Weiss,
2003; Park 2003; and Leite and Weidmann, 1999) use the ICRG index to reflect the de-
gree to which the citizens of a country are willing to accept the established institutions
to make and implement laws and adjudicate disputes. This index also measures the
extent to which countries have sound political institutions, strong courts, and orderly
succession of power. All these authors claim that a strong rule of law reduces the like-
lihood of corruption to take place. This result is significant under various regression
specifications.
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Table 4: Judicial and Bueraucratic Determinants of Corruption*

Variable Positive-Significant by Negative-Significant by
Government Alt-Lassen (2003),
wage Herzfeld-Weiss (2003),

Rauch-Evan (2000),
van Rijckeghem-Weder (1997),

Quality of Gurgur-Shah (2005),
bureaucracy Brunetti-Weder (2003),

van Rijckeghem-Weder (1997)
Merit Rauch-Evan (2000)
system
Rule of Damania et al. (2004),
law Ali-Isse (2003),

Brunetti-Weder (2003),
Herzfeld-Weiss (2003),
Park (2003),
Broadman-Recanatini (2000),
Leite-Weidmann (1997),
Ades-Di Tella (1997),

Note: *] Corruption is measured by various indexes; higher score, more corrupt.
Significant at conventional levels.
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3.4 Geographical, Cultural, and Religious Determinants

Religion, culture, and geography may also matter for explaining corruption. Countries
with many Protestants tend to have lower corruption levels (Chang and Golden, 2004;
Bonaglia et al., 2001; Treisman, 2000; La Porta et al., 1999). Paldam (2001) reports
that countries dominated by two religions, namely Reform Christianity (e.g., Protestant
and Anglican) and Tribal religions, tend to have lower levels of corruption compared
to countries in which other religions dominate.

As to cultural variables, many authors find that ethno-linguistic homogeneity tends
to reduce corruption (Lederman et al., 2005; La Porta et al., 1999). This finding is
explained in terms of the increased difficulties that bureaucrats encounter in extracting
bribes from ethnic groups to which he does not belong. The domination of an ethnic
group in a country generates an unequal access to power. Minorities with less political
access thus collude with bureaucrats for levelling the political and economic landscape.
In ethnically diverse communities, a bureaucrat behaves sequentially: first to his close
kin, to his ethnic group, and then maybe to his country (Ali and Isse, 2003). As a
result, highly fragmented communities are likely to be more corrupt than homogenous
societies.

Another cultural variable used to explain corruption is colonial heritage that cap-
tures ’command and control habits and institutions and the divisive nature of the
society left behind by colonial masters’ (Gurgur and Shah, 2005, p. 18). The evidence
on the relevance of this variable is, however, mixed. Countries that have been colonial-
ized tend to suffer from corruption (Gurgur and Shah, 2005; Tavares, 2003). Herzfeld
and Weiss (2003), on the other hand, find that former British colonies have lower levels
of corruption. Persson et al. (2003) measure the influence of colonial history by parti-
tioning all former colonies into three groups, namely British, Spanish-Portuguese, and
other colonial origin, and define three binary indicator variables for these groups. They
find that former British colonies tend to have a lower current propensity for corruption.
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Table 5: Cultural and Geographical Determinants of Corruption*

Variable Positive-Significant by Negative-Significant by
Pop. with Paldam (2001), Chang-Golden (2004),
particular La Porta et al (1999) Herzfeld-Weiss (2003),
religious Persson et al. (2003),
affiliation Bonaglia et al. (2001),

Paldam (2001),
Treisman (2000),
La Porta et al (1999)

Ethnic Lederman et al (2005), Bonaglia et al.(2001)
heterogeneity Suphachalasai (2005),

Herzfeld-Weiss (2003),
Treisman (2000),
La Porta et al (1999)

Colonial Gurgur-Shah (2005) Herzfeld-Weiss (2003),
past Tavares (2003) Persson et al. (2003),

Swamy et al. (2001),
Treisman (2000)

Distance to Ades-Di Tella (1999) Bonaglia et al.(2001),
large exporter
Legal Gatti (1999), Suphachalasai (2005),
origin La Porta et al (1999)
Area wide Bonaglia et al.(2001),
Latitude La Porta et al (1999),
Mascullinity Park (2003)
Natural Leite-Weidmann (1997)
resources
Note: *] Corruption is measured by various indexes; higher score, more corrupt.
Significant at conventional levels.
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4 Data Imputation and Factor Analysis

The main objective of this paper is to rexamine the claims of the above-mentioned
authors on the significance of the corruption determinants in various corruption regres-
sions. We do regression analysis on these determinants by taking Kaufmann corruption
index 2004 (corka04) as the dependent variable. As the literature suggests a long list
of variables causing corruption, we have collected as many variables as possible that
have been suggested determining corruption. Table 6 presents the variables we have
collected and their sources, while table 7 provides the statistical summary of them.

Since the total number of explanatory variables is huge, no doubt multicollinear-
ity will become a problem in our regression analysis. Some variables, however, can
possibly be clustered into some groups representing a particular phenomena. The sec-
ond problem is that not all data are available for the same set of countries. We have
only a few variables capturing all 193 country samples, namely GDP per capita, pop-
ulation density, and country area; for the other variables the number of observations
varies from 52 to 191. This implies that we have missing data problem. To deal with
the first problem, we use Exploratory Factor Analysis (EFA) to reduce the number of
explanatory variables. However, we first solve the missing data problem.

The question of how to treat incomplete data is among the most complicated prob-
lems faced by policy analysts. Because of the lack of data, the degree of uncertainty
increases with the level of data aggregation and influences the ability to draw accurate
conclusions. We minimize the degree of uncertainty using the data imputation tech-
nique of Expectation-Maximization (EM) as suggested by Dempster, et al. (1977) and
Ruud (1991). The EM algorithm is basically an iterative method that can be divided
into two stages. First, in the ’expectation’ stage, we form a log-likelihood function for
the latent data as if they were observed and taking its expectation. Second, in the
’maximization’ stage, the resulting expected log-likelihood is maximized.

Prior to the imputation we transform all variables to improve the distributional
characteristics of the data.18 A more normal (symmetric) distribution implies that the
majority of data fall within the two standard deviations of the mean and extreme values
occur with small probability. If the observed minimum of the variable is negative, we
add a constant such that the transformation of negative values can be computed (see
Table 7).

18Before the transformation, variables like economic freedom of Heritage Foundation and press
freedom are rescaled to give them the same interpretation as the other variables. Thus higher values
mean more freedom. The same rescaling is applied for corruption and the other Kaufmann indexes of
governance.
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In doing the EM iteration, we use GDP per Capita, population density, and country
area as the predictors, since in terms of the number of observations these are the most
complete variables we have at hand.19 After the imputation, we transform the variables
back to the original scales. Table 7 compares the data before and after the imputation.

Now we have a complete data set. The next step is to generate z-scores from the
imputed data that have been transformed back to their original scales. This is to
have a new data set with mean zero and unit variance. We drop seven categorical
variables in this stage because these variables appear as binary dummy variables; thus
the z-scores are not appropriate to be applied for binary values. They are political
polarization, plurality, and five legal origins, namely english, socialism, french, german,
and scandinavia.

Having the z-score at hand, we do EFA to uncover the latent structure (called also
dimensions or factors) of our data set and to reduce attribute space from a larger num-
ber of variables to a smaller number of factors. Moreover, to have a clearer structure
and an easier interpretation of the factors, we rotate the loadings by employing the
varimax method. The varimax searches for an orthogonal rotation (i.e., a linear com-
bination) of the original factors such that the variance of the loadings is maximized.
Each factor will tend to have either large or small loadings of any particular variable.

In Table 8 we have selected five out of 43 rotated factors that consist of at least two
variables with very high factor loadings (i.e., > 0.710 or < −0.710)20 In Factor 1 there
are 12 variables clustered together with high factor loadings, namely rule of law, judicial
independence and impartial court (area2b of Fraser index), government effectiveness,
GDP per capita, political stability, regulatory quality, bureaucratic quality, law and
order, labor market regulation (area5b of Fraser index), international trade (area4b of
Fraser index), internal conflict, and secondary school enrolment. Clearly, this factor is
dominated by variables reflecting the capacity of government to regulate and enforce
law. Therefore, we call this factor regulatory capacity.

19Since we have seven binary dummy variables, we follow a simple rule to maintain their original
scale: it takes one if the predicted value is >0.500, and zero otherwise.

20In our case, these benchmark make the pattern of the factors are much clearer. At the same time,
they are also reasonable as the squares of these values exceed 0.500, implying that more than 50%
proportion of each manifest variable is explained by the factor.
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Table 8: Selected Rotated Factor Loadings

No Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 ... Factor 43 Uniqueness
1 rlaw 0.929 0.108 -0.075 0.033 -0.225 0.116 0.015
2 geff 0.893 0.095 -0.091 0.010 -0.214 0.077 0.051
3 area2ab 0.892 0.209 -0.091 0.054 -0.160 -0.048 0.040
4 gdpcap 0.850 0.152 -0.082 0.129 -0.155 -0.104 0.055
5 psta 0.817 -0.007 -0.029 0.115 -0.240 0.011 0.060
6 regqua 0.815 0.009 0.018 -0.012 -0.359 0.046 0.060
7 buqua 0.809 0.160 -0.127 0.059 -0.292 -0.006 0.109
8 lawor 0.776 0.136 -0.152 0.054 -0.009 0.044 0.135
9 area5b 0.766 0.031 0.034 0.115 -0.165 -0.047 0.167

10 area4b 0.743 0.110 -0.043 0.169 -0.134 -0.150 0.180
11 inco 0.728 -0.018 -0.011 0.104 -0.116 0.079 0.139
12 enrols 0.710 0.132 -0.152 0.041 -0.225 -0.023 0.110
13 snexe 0.059 0.954 0.002 -0.086 0.005 0.028 0.008
14 snrer 0.051 0.949 0.033 -0.027 0.025 0.027 0.014
15 snreg 0.323 0.858 -0.046 0.019 -0.076 -0.064 0.016
16 snexg 0.392 0.821 -0.082 -0.019 -0.108 -0.054 0.012
17 rich20 -0.104 -0.011 0.909 -0.008 -0.007 0.036 0.131
18 gini -0.234 -0.079 0.852 -0.032 0.070 -0.001 0.084
19 rich10 -0.120 0.041 0.832 -0.066 -0.063 -0.046 0.197
20 open 0.126 -0.026 -0.028 0.987 -0.036 0.004 0.000
21 mpor 0.065 -0.102 -0.001 0.925 -0.045 -0.014 0.004
22 xpor 0.150 0.058 -0.051 0.909 -0.037 0.012 0.006
23 pr 0.454 -0.010 0.051 0.033 -0.834 0.014 0.041
24 press 0.521 0.013 -0.037 0.046 -0.768 -0.037 0.058
25 poli 0.289 0.132 0.063 0.029 -0.768 -0.017 0.149
26 cl 0.542 -0.034 0.015 0.036 -0.756 0.054 0.031
27 voic 0.601 0.001 -0.031 0.038 -0.749 0.002 0.009
28 area3 0.699 0.062 0.020 -0.080 -0.067 -0.289 0.268
29 presiden 0.469 -0.029 -0.188 0.079 -0.313 0.019 0.343
30 eten 0.429 -0.045 -0.003 -0.039 0.030 -0.036 0.384
31 exco 0.400 -0.079 0.012 0.155 -0.305 -0.004 0.383
32 latitu 0.376 0.336 -0.299 0.041 -0.135 -0.012 0.224
33 demac 0.366 0.155 -0.127 0.046 -0.693 -0.046 0.186
34 enrolt 0.309 0.049 -0.089 -0.060 -0.044 -0.018 0.583
35 gsta 0.232 0.120 0.096 0.004 0.327 -0.007 0.403
36 efherit 0.219 0.013 -0.096 0.016 0.087 -0.009 0.593
37 enrolp 0.217 -0.022 0.065 0.100 -0.101 0.011 0.427
38 debtcap 0.175 0.238 -0.026 -0.057 -0.098 -0.026 0.433
39 popden 0.171 -0.157 -0.039 0.132 0.021 0.000 0.172
40 protest 0.170 0.059 0.071 -0.002 -0.238 0.002 -0.002

Continued on next page
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Continued from previous page
No Variable Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 . . . Factor 43 Uniqueness
41 cathol 0.134 -0.080 0.126 0.107 -0.271 -0.007 -0.002
42 anglic 0.128 -0.124 -0.013 -0.001 -0.070 -0.001 -0.001
43 nonrelig 0.097 0.209 -0.128 0.011 0.037 -0.001 -0.002
44 wage 0.053 -0.346 0.098 0.041 0.040 0.007 0.390
45 marginal 0.041 -0.104 0.024 -0.005 -0.091 0.000 0.005
46 distmag 0.005 0.110 -0.011 0.211 -0.103 -0.004 0.546
47 hindu -0.014 -0.009 -0.051 -0.014 -0.057 -0.001 -0.001
48 budha -0.037 -0.038 -0.066 -0.061 0.086 0.003 -0.002
49 indepen -0.054 0.044 0.270 0.008 -0.036 0.003 -0.001
50 aidcap -0.062 -0.136 -0.031 0.074 -0.141 -0.008 0.424
51 govcon -0.069 0.114 -0.043 0.138 0.112 -0.007 0.480
52 areakm -0.075 0.580 0.049 0.219 -0.009 0.097 0.226
53 area1 -0.083 -0.168 0.212 0.015 0.013 -0.006 0.328
54 debtgdp -0.087 -0.159 -0.042 -0.002 0.033 -0.051 0.393
55 orthodox -0.095 0.044 -0.135 0.083 -0.081 0.003 -0.003
56 xmetal -0.121 0.054 0.122 -0.072 -0.042 -0.025 0.707
57 femlab -0.150 0.049 -0.188 0.012 -0.322 -0.017 0.309
58 xfuel -0.175 0.221 0.028 0.032 0.234 -0.008 0.493
59 muslim -0.194 -0.005 -0.082 -0.104 0.414 0.000 -0.002
60 ethnob -0.421 0.046 0.141 -0.003 0.063 -0.052 0.271
61 debt -0.433 -0.092 0.050 -0.014 -0.021 0.136 0.384
62 ethnoa -0.455 0.142 0.136 -0.054 0.047 0.054 0.232
63 illi -0.492 -0.052 0.079 -0.182 0.174 -0.003 0.148
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Factor 2 includes all proxies of sub national government expenditures and revenues;
thus we call this federalism. In Factor 3 we have three variables measuring income
inequality, namely gini ratio, the richest 10%, and the richest 20%). We call this
factor inequality. In Factor 4 there are three measures of international trade clustered
together, namely export ratio, import ratio, and trade volume; thus we call it trade.
Finally, Factor 5 may explain political liberty since it captures five correlated political
variables, namely political right, press freedom, polity index, civil librety, and voice.
We call this factor political liberty.

Now taking only variables with substantial loadings (thus ignoring the remaining
variables with minor loadings), we generate five new indexes on the basis of the z-scores.
These factor-based indexes are computed as follows:

F̂i =
∑

j

βij

λi

Xj (5)

where F̂ is the index we want to construct, X ’s are the underlying variables (z-score)
of the index with high factor loadings, β is the rotated factor loading, and λ is the
eigenvalue. This formula is applied for every index we construct.

Graphs 1-5 display the plots of corruption against the five new indexes.21 It is
obvious from the Plots that only ’regulatory capacity’ and ’political liberty’ are related
to corruption. The R2 of the first plot is 0.86 and the fifth’s is 0.44, while the rest are
far below these values. Although suggestive, these results are only based on bivariate
regressions. The next section examines whether these newly generated indexes (and
the other non-clustered variables) are robustly correlated with corruption, but first we
outline our methodology.

21Compared to the other four factor loadings, the loadings of variables falling in political liberty are
all negative. Hence the interpretation should be reversed: higher scores indicate less political freedom.
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         Plot 3:          Plot 4: 

Corruption vs Inequality
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         Plot 5:  

Corruption vs Political Liberty
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Scatter Plots 1-5: Corruption vs New Indexes
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5 Extreme Bounds Analysis

Like in empirical growth models (Temple, 2000), model uncertainty is an important
problem in empirical models of the causes of corruption. Researchers usually report a
preferred model followed by the results of some diagnostic tests. However, the problem
is that ”several different models may all seem reasonable given the data, but lead to
very different conclusions about the parameters of interest” (Temple, 2000). In such
a situation, reporting the result of a single preferred model is misleading, since it
underestimates the uncertainty actually present about the parameters. At the same
time, there is no strong theoretical framework to help researchers establishing a proper
regression model for corruption. This results in a large variety of corruption regression
models as well as ways to examine the robustness of variables of interest.

One way to cope with model uncertainty is the extreme bound analysis (EBA).22

The idea behind EBA is to report an upper and lower bound for parameter estimates,
that is to examine the sensitivity of parameters to model specification. In this paper
we use the EBA of Levine and Renelt (1992) and Sala-i-Martin’s (1997). We include a
large number of variables that have been claimed to be related to corruption in previous
studies. Our study addresses the question of how much confidence one should have in
the conclusion of previous studies.

The EBA can be exemplified as follows (Leamer, 1983; Levine and Renelt, 1992):

Y = αj + βijI + βmjM + βzjZj + u (6)

where Y is the dependent variable (Kaufmann’s corruption index 2004); I is a vector
of ”standard” explanatory variables (which may be zero); M is the variable of interest;
Z is a vector of up-to-three possible additional explanatory variables, which according
to the literature may be related to the dependent variable; and u is an error term.
It should be noted that number of variables in I and Z that can be plugged into
the model is constrained by the degrees of freedom of the regression as well as the
issue of multicollinearity. Levine and Renelt (1992) include three variables (the ”fixed-
trio”) in I and all possible combinations of up-to-three variables (the ”flex-trio”) in Z.
However, due to the lack of theoretical guidance and the wide variety of results reported
in previous studies, we have decided not to include any variable in the I vector.23

The test of extreme bounds for variable M says that if the lower extreme bound for
β —i.e., the lowest value for β minus two standard deviations— is negative, while the

22There is a growing literature starting with Leamer (1983) and Levine and Renelt (1992), followed
by a critique by Sala-i-Martin (1997) and Durlauf and Quah (1999). Recently, Doppelhofer et al.
(2005) have proposed Bayesian Averaging of Classical Estimates (BACE) approach to check the ro-
bustness of different explanatory variables in growth regressions, while Hendry and Krolzig (2004)
suggest the General Unrestricted Model (GUM) which basically needs very few regression to test the
robustness of a variable of interest.

23Later on, after finding a robust variable(s), we also include this (these) variable(s) in I.
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upper extreme bound for β —i.e. the highest value for β plus two standard deviations—
is positive, the variable M is not robustly related to Y . More formally, the upper and
lower bounds are defined as (Levine and Renelt, 1992):

max
min β̂mj ± n σβ̂mj

(7)

where n = 2, and σβ̂mj
is standard deviation of β̂mj. The robustness thus has two prop-

erties. First, the coefficients of βmj in the upper and lower bounds must be consistent.
Second, they are significant at the conventional level under various conditioning sets
of Z. A violation against these properties makes a variable to be regarded as fragile.

Sala-i-Martin (1997), however, rightly argues that the test applied in the Leamer’s
as well as the Levine and Renelt’s EBA is too strong for any variable to really pass it.
If the distribution of the parameter of interest has some positive and some negative
supports, one is bound to find one regression for which the estimated coefficient changes
sign if enough regressions are run. He therefore suggests analyzing the entire distrib-
ution of the estimates of the parameter of interest. Broadly speaking, if the averaged
90% confidence interval of a regression coefficient does not include zero, Sala-i-Martin
classifies the corresponding regressor as a variable that is robust.

In our empirical analysis we will use both versions of the EBA. But, since we agree
with the critique of Sala-i-Martin (1997) on Leamer’s (and Levine and Renelt’s) version
of the EBA, our conclusion will be based on the Sala-i-Martin variant of the EBA. We
not only report the unweighted parameter estimates of β and fraction of regressions
significant at 5%, but also the outcomes of the cumulative distribution function (CDF)
test. The CDF test is based on the fraction of the cumulative distribution function
lying on each side of zero. Since zero divides CDF into two areas (CDF[0] or 1-CDF[0]),
no matter whether it is below or above zero, attention is paid only to the largest of the
two areas, that is

CDF = max[CDF (0), 1 − CDF (0)] (8)

CDF(0) indicates the larger of the areas under the density function either above or
below zero, regardless of whether this is CDF(0) or 1-CDF(0). So CDF(0) will always
be a number between 0.5 and 1.0. However, instead of using the 90% criterion, we
advocate a more stringent criterion, i.e., 95% because of the one-sidedness of the test
(Sturm and De Haan, 2005).

Some assumptions must be made to calculate the CDF using the integrated likeli-
hood (L), the point estimate (β̂mj), and the standard deviation (σ2

mj). First, if β̂m is
distributed normally, the weighted mean is obtained by

β̂m =
V∑

j=1

Lmj∑V
i=1 Lzi

β̂mj
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and the weighted mean of variance is

σ̂2
m =

V∑
j=1

Lmj∑V
i=1 Lzi

σ2
mj.

Second, if the distribution of β̂m is non-normal, the aggregate CDF can be computed
using the individual CDF (Φmj(β̂mj, σ̂

2
mj)) and the weighted likelihood as before:

Φm =
V∑

j=1

Lmj∑V
i=1 Lzi

Φmj(β̂mj, σ̂
2
mj)

After knowing its distribution, a variable is labelled robust if 95% of the density function
for β̂m lies to the right or left of zero.

We have 48 variables to be used in the EBA, since 27 variables have been replaced
by five new indexes.24 The total number of regressions we run is v!

3!(v−3)!
; with 48

variables and no I we have 778,320 total regressions or 16,215 regressions per variable
we test. In Table 9 columns 3-5 show the outcomes of Leamer’s variant of EBA, namely
the lower and upper extreme bounds and the fraction of the regressions in which the
variable is significantly different from zero. Columns 6-12 show the results of Sala-
i-Martin’s variant of EBA, namely the estimated coefficients and standard errors as
well as normal and non-normal CDF(0). The variables are ordered on the basis of the
normal CDF(0).

24Now we include the eight categorical variables that were dropped in the factor analysis.
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It is clear from the Table that only one of the five indexes we constructed, namely
regulatory capacity, can pass the two tests. In terms of the Leamer’s (or the Levine-
Renelt’s) test, this variable has consistent signs both in the lower and upper extreme
bounds, and its coefficients is in 16,215 regressions always significant at the 5% level.
In terms of the Sala-i-Martin’s test, this variable is normally distributed25 and all
coefficients form one-side CDF. In short, we can conclude that ’regulatory capacity’ —
consisting of 11 variables— is a robust determinant of corruption. Thus, the message
is straight forward: an increase in government regulatory capacity strongly reduces
corruption.

We turn now to the rest of robust variables. As we take Sala-i-Martin’s test as
the benchmark we have 14 other robust variables, namely scandinavian legal origin
(negative effect), population density (–)26, socialism legal origin (+), portion of pop-
ulation with no religion (+), ethnic conflict (+), illiteracy rate (–), government wage
(+), sound money (area3 of Fraser index; +), latitude (–), fuel export (+), primary
scholl enrollment (+), external debt (–), presidential (–), and portion of female in labor
force (–). Two variables are found counter-intuitive, namely illiteracy rate and wage.
An increase in illiteracy rate reduces corruption, while an increase in government wage
lifts up corruption. The first case is close to Frechette (2001) for schooling variable,
but contradicts with Ali and Isse (2003), Alt and Lassen (2003), Brunetti and Weder
(2003), Persson et al. (2003), Evan and Rauch (2000), Ades and di Tella (1997; 1999),
and van Rijckeghem-Weder (1997). The second case contradicts with Alt and Lassen
(2003), Herzfeld and Weiss (2003), Evan and Rauch (2000), and van Rijckeghem-Weder
(1997).

Lastly, since we now convincingly have a robust variable (i.e., regulatory capacity)
as it passes the two tests, we use this variable as a control variable to be plugged in
I. In other words, we run EBA with regulatory capacity as I. After running 713,460
regressions we cannot find any new additional variable to be regarded as a variable
robust (Table 10). But now, we find that population density (–), scandinavian legal
origin (–), and ethnic conflict (+) pass the two tests.

25The rest of the variables also tend to be normal since the correlation between the normal CDF
and the non-normal weighted CDF is high.

26Although size of the effect is almost zero due to the different unit of measurement between the
dependent and independent variables, the coefficient sign is, in fact, negative. This result is counter-
intuitive, but it is supported by Damania et al. (2004), Alt and Lassen (2003), Knack and Azfar
(2003), and Fisman and Gatti (2002).
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Up to this point we have succesfully generated five simple factor-based indexes in-
corporating only variables with high (rotated factor) loadings. Now we turn to another
computation technique to generate the indexes. This is to examine whether different
method of index (or score) generation result in different impact of the robustness of the
variables. To do this, we first do Confirmatory Factor Analysis (CFA) on the basis of
the variables that have been rotatedly grouped in the EFA step27, then we generate the
indexes. Different from the previous indexes which are also called factor-based scores
or indexes, our indexes are now usually known as factor scores computed on the basis
of regression scoring method as follows:

F̂ = X(B′R−1) (9)

where B is the matrix of factor loadings, X is the matrix of the observed variables,
and R is the correlation matrix for the X’s.

Using the resulting indexes we run again the two tests of sensitivity analysis as
above. The results are displayed in Tables 11 (without I ) and 12 (with regulatory
capacity as I ). The results are not much different. Regulatory capacity is again found
robust as it passes the two tests. The rest of variables perform the similar pattern as
in the previous. Thus, we can conclude that the different computation technique does
not result in different outcomes.

27In other words, we use the prior information drawn from the EFA.
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6 Conclusion

In this paper we survey the literature on the causes of corruption. The literature
suggests a long list of variables claimed as statistically significant determinants. We
collect as many as variables as possible and examine whether suhc claims are always
consistent under various regression specification. We, however, face two problems.
First, since the variables are drawn from different sources, these sources do not have
the same set of observations. Thus, we have a missing data problem. Second, as we
work with a huge number of variables, inter-dependencies among the determinants
result in a multicollinearity problem once we run corruption regression.

To cope with the first problem, we do an imputation technique called ’Expectation-
Maximization’. Through this techniques we generate a complete set of data consisting
of 193 observations and 70 variables. To solve the second problem, we do Exploratory
Factor Analysis in which we reduce the dimension of data. Through this technique, 27
variables can be reduced into five new variables, namely ’regulatory capacity’, ’feder-
alism’, ’inequality’, ’trade’, and ’political liberty’. For these new variables we generate
two types of index, namely factor-based score and factor score.

To examine whether these new variables and the other non-clusterred variables are
robust in explaining variation in corruption, we employ two tests of Extreme Bounds
Analysis. Using these two tests, we find that one of our new indexes, namely ’regulatory
capacity’, is the most robust variables. But, using the Sala-i-Martin’s test, we find that
about 11-14 variables can pass the test. We also find that different index generation
still creates the similar result. In short, we convincingly conclude that ’regulatory
capacity’ is the most robust determinant of corruption. The other robust determinants
are population density (–), scandinavian legal origin (–), ethnic tension (+), socialism
legal origin (+), portion of population with no religion (+), ethnic conflict (+), illiteracy
rate (–), government wage (+), sound money (area3 of Fraser index; +), latitude (–),
fuel export (+), primary scholl enrollment (+), external debt (–), presidential (–), and
portion of female in labor force (–).
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