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Social Determinants of Police Corruption: Towards Public Policies for
the Prevention of Police Corruption
Strategies for the prevention of police corruption, e.g., bribery, commonly
neglects its social dimension in spite of the fact that police corruption has societal
causes and undertaking a reform of the police requires, to some extent, reforming
society. In this paper, we built a decision tree from socio-economic profiles of
103 countries classified according to their level of police corruption using data
from the United Nations Statistics Division and Transparency International. From
the rules of the resultant decision tree, we identified and analyzed social
determinants of police corruption to assist policymakers in designing societal
level strategies to control police corruption by improving socio-economic
conditions. We found that school life expectancy, involvement of women in
society, economic development, and work-related indicators are relevant to
police corruption. Moreover, empirical results indicate that countries should
gradually improve social indicators to reduce police corruption.
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1. Introduction
Corruption has been recognized as one of the major obstacles for economic growth and
development (Jain 2001). Among governmental institutions, the police is commonly
identified as one of the most corrupt institutions according to Transparency
International (2014). In addition, police corruption may even foster a perception of
impunity for crimes (Newham 2000), undermining the credibility of the entire criminal
justice system (Bruce 2008).
Police corruption, and particularly police bribery (as a prototypical form of
police corruption (Newburn 1999)) is a social phenomenon (Carvajal 1999). Dimant
(2013) points out that corruption has profound roots in social aspects such as education,
gender, religion, urbanization, and ethnical separation. In the same vein, Botero et al.
(2012) present a statistical analysis indicating that educated countries are less prone to
corruption. Similarly, Dutta et al. (2011) found a relationship between corruption and
the informal labor force. Whereas the research efforts of Botero et al. (2012), Dimant
(2013), and Dutta et al. (2011) emphasize the social aspects of corruption in general,
there is no analysis focused on the social determinants of police corruption.
Strategies for reducing police corruption are mostly focused on reforms at the
level of police departments by inducing changes into police culture, recruitment, and
training (Bayley 2011). Other strategies for controlling police corruption are police
integrity tests (Prenzler 2001) and complaint profiles (Prenzler 2003). Nonetheless, the
social dimension of police corruption is commonly neglected in spite of the fact that the
reform of the police becomes, then, part of the reform of the society (Punch 2000) and
that corruption has societal causes (Botero et al. 2012; De Graaf 2007; Dimant 2013;
Dutta et al. 2011). Moreover, as stated by McCusker (2006), effective anti-corruption
strategies require a potentially long-term cultural reform at a societal level. Then,
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strategies aimed at controlling police corruption should take into account the society
which the police serves.
The purpose of this paper is to determine the societal factors on police
corruption in order to provide policymakers with guiding principles for the design of
long-term anti-corruption strategies focused on changing the social environment. In this
paper, we present a quantitative analysis of socio-economic profiles of 103 countries
supported by decision trees (Quinlan 1993) to assist in the design of public policies for
reducing police corruption. Unlike previous related work (Bayley 2011; Prenzler 2001;
Punch 2000) that focused on anti-corruption strategies at the level of police
departments, this paper adopts a societal perspective. We determine the social indicators
that are relevant for classifying police institutions of 103 countries according to their
police corruption score (PCS). Socio-economic profiles of the countries were created
from survey results and statistics reported by the United Nations Statistics Division
(2014). The PCSs of the countries were obtained from survey results provided by
Transparency International (2014) in its global corruption barometer.
The major contribution of this paper is that, from a quantitative analysis, we
propose a set of guiding principles to assist policymakers in designing societal level
strategies to control police corruption by improving social indicators. In addition, by
analyzing quantitative evidence, we also contribute with a list of social determinants of
police corruption. Moreover, we provide empirical results suggesting that countries
should gradually improve social indicators to reduce police corruption.

2. Strategies for the Prevention and Control of Police Corruption
According to Newburn (1999), strategies for the prevention and control of police
corruption can be categorized into (i) human resource management, (ii) anti-corruption
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policies, (iii) internal controls, and (iv) external environment and external controls.
Strategies involving human resource management make use of specialized
recruitment techniques, e.g., psychological preemployment screening (Arrigo 2003;
Dantzker 2011), whose objective is to detect personality factors that may affect police
integrity. In addition, training practices for police personnel have been designed in order
to control police corruption by teaching what is wrong and what is right to police
officers (Lamboo 2008). Another technique of human resource management to control
police corruption is developing pride (Newburn 1999), under the assumption that police
officers that are proud to be in charge of law enforcement are less prone to corruption.
A more drastic approach to control police corruption is making police supervisors
responsible and accountable for the integrity of their subordinate police officers (Klaver
2013).
Strategies involving anti-corruption policies aim at designing and promoting the
adoption of ethical codes, e.g., the standards of police conduct proposed by the
International Association of Chiefs of Police (2014). Another anti-corruption policy, as
pointed out by Newburn (1999) and Punch (1994), is creating (i) police supervisors in
charge of promoting the ethical code and/or (ii) ethics commissions which police
officers may confidentially consult when dealing with ethical issues. In addition, as
indicated by Small (2003), corruption can also be prevented by rewarding the ethical
behavior of police officers.
Strategies involving internal controls aim at improving (or removing) internal
procedures of police organizations, e.g., eradicating corruption-prone procedures as
suggested by Newburn (1999). In addition, anti-corruption internal controls may
involve the creation of supervision programs for police officers. For instance, the
Australian Victoria Police developed an early warning system that profiles police
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officers by using citizens’ reports (Macintyre 2008). In doing so, the accumulation of
several minor complaints (reported by citizens) about a given police officer are used to
issue warnings about potential and more severe misbehaviors of the police officer.
Another successful implementation of anti-corruption internal controls is the police
reform in Georgia (Di Puppo 2010), which involved salary increases, the redesign of the
public image of the police agency, and the introduction of a new regulatory framework.
A common form of anti-corruption internal control is the implementation of internal
affairs departments, which may even use undercover officers to monitor and detect
potential acts of corruption (Girodo 1998). Other forms of anti-corruption internal
controls are integrity tests and polygraph tests (Prenzler 2009).
Strategies involving the external environment and external controls, instead of
aiming at changing police agencies, aim at changing the (social) environment. This type
of anti-corruption strategy is based on the idea that corruption can also result from
external pressures on police officers to become corrupt (Newburn 1999). In this regard,
Sherman (1978b) states that a police agency may become corrupt as a result of an
external pressure from a corrupt political environment. Williams (2002) argues that the
cultural traditions of countries are a core factor of police corruption, and thus, an
external pressure on police officers to become corrupt. Moreover, in some countries,
citizens see police corruption as an acceptable everyday inconvenience and share
negative attitudes towards the law with police officers (Williams 2002). Williams
(2002) also documented that citizens, according to their culture, may prefer to pay a
small bribe rather than a large fine. Following this trend, police corruption has been
recognized as a social phenomenon given that it takes two to bribe (Carvajal 1999;
Ivković 2003; Newburn 1999; Polinsky 2001; Punch 2000; Sherman 1978a). In
response to this, some anti-corruption strategies aimed at changing the environment
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have been designed (Kies 2011; Rugege 2006). For instance, Rwanda’s government
introduced a new constitutional law that severely punishes bribe-givers (Rugege 2006).
Kies (2011) highlights the proliferation of citizen journalism as an external control of
police misconduct by video recording police activities and uploading the videos to
public video streaming services on the web.
In spite of the numerous research efforts focused on developing strategies for the
prevention and control of police corruption, there is still a long journey ahead before
eradicating police corruption. In fact, there is not a single anti-corruption strategy that
has been sufficient to fully address police corruption. Nonetheless, as concluded by
Punch (2000), the combination of multiple anti-corruption strategies has helped to
prevent and control police corruption. In this paper, we identify and analyze the social
determinants of police corruption. By determining the societal factors on police
corruption, we aim at (i) complementing existing strategies and (ii) providing guiding
principles for the design of long-term anti-corruption strategies focused on changing the
social environment.

3. Data on Police Corruption and Countries’ Social Indicators
In order to identify the social determinants of police corruption, we created socioeconomic profiles for 103 countries, which were classified according to their levels of
police corruption. The data on police corruption (see Table 1) and social indicators (see
Table 2) of countries was obtained from survey results and statistics reported by
Transparency International (2014) in the global corruption barometer and the United
Nations Statistics Division (2014), respectively. We collected data of only 103 countries
because they were the only countries whose information about police corruption and
social indicators is available in both Transparency International (2014) and the United
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Nations Statistics Division (2014).
From the global corruption barometer of Transparency International (2014), we
obtained a police corruption score (PCS) for each country. The PCS was determined by
asking those who are involved in acts of corruption with the police, e.g., citizens
(Ivković 2003). Transparency International (2014) uses a real number between 1.0 (not
at all corrupt) to 5.0 (extremely corrupt) to indicate the PCS of a country. Nonetheless,
we used integer-valued PCSs that resulted from rounding the real-valued PCSs. In doing
so, we reduced the number of potential classes from forty one (from 1.0 to 5.0 in 0.1
increments) to five classes: 1, 2, 3, 4, and 5. This made the analysis tractable given that,
as indicated by Quinlan (1993), decision trees work better when there are considerably
more instances (e.g., socio-economic profiles of countries) than classes (e.g., PCSs).

Countries
None
Denmark, Finland, Norway, Rwanda, and Switzerland.
Afghanistan, Australia, Azerbaijan, Belgium, Cambodia,
Canada, Estonia, Ethiopia, Fiji, France, Georgia, Germany,
Hungary, Iraq, Italy, South Korea, Libya, Luxembourg,
Maldives, New Zealand, Palestine, Portugal, Slovenia, Spain,
Turkey, The United Kingdom, The United States, and Uruguay.
Albania, Algeria, Argentina, Armenia, Bangladesh, Bosnia and
Herzegovina, Brazil, Bulgaria, Burundi, Cameroon, Chile,
Colombia, Croatia, Cyprus, Czech Republic, Democratic
Republic of the Congo, Egypt, Macedonia, Greece, India, Israel,
Japan, Kazakhstan, Latvia, Lebanon, Lithuania, Malaysia,
Moldova, Mongolia, Morocco, Mozambique, Nepal, Pakistan,
Papua New Guinea, Paraguay, Peru, Philippines, Romania,
Senegal, Serbia, Sierra Leone, Slovakia, Solomon Islands, South
Africa, Sri Lanka, Sudan, Thailand, Tunisia, Ukraine, Vanuatu,
Venezuela, Vietnam, and Yemen.
Bolivia, El Salvador, Ghana, Indonesia, Jamaica, Kenya,
Kyrgyzstan, Liberia, Madagascar, Malawi, Mexico, Nigeria,
Russia, Tanzania, Uganda, Zambia, and Zimbabwe.
Table 1. Police corruption scores

Police Corruption
Score (PCS)
1
(not at all corrupt)
2
3

4

5
(extremely corrupt)
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The number and type of social indicators (Table 2) were selected because they
represent the minimum list of social indicators for monitoring and following up social
development of countries proposed by the United Nations Working Group on
International Statistical Programmes and Coordination (2014). Thus, by using the list of
social indicators, we created complete but compact socio-economic profiles for each
country. The social indicators are classified into five categories: population, health,
housing, education, and work. From these categories, we analyzed 68 social indicators
for each of the 103 countries. Please see the documents provided by the United Nations
Statistics Division (2014) for a detailed definition of the social indicators and how they
were measured.
It should be noted that all the social indicators were normalized with respect to
the maximum value of each indicator to range from 0.0 to 1.0 in order to prepare the
data to create the decision tree shown in Fig. 1.
It is worth mentioning that for some countries, some of their social indicators
were missing. The missing value of a given social indicator (of a country) was replaced
with the mean value of the available values (of the other countries) for the social
indicator. This data cleaning process is commonly used to deal with missing values in
real-world data sets when applying machine learning techniques (Saar-Tsechansky
2007).

Social indicator
Population size
Total percentage of population under 15 years
Percentage of male population over 60 years
Percentage of female population over 60 years
Sex ratio in 60+ age group
Annual population growth rate
Percentage of urban population

Category
Population
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Sex ratio of international migrants
Life expectancy at birth of women
Life expectancy at birth of men
Maternal mortality ratio
Infant mortality rate
Under 5 mortality rate
Adolescent fertility rate
Total fertility rate
Contraceptive prevalence for any method
Contraceptive prevalence for modern methods
Estimated number of adults living with HIV/AIDS
Women's share of adults living with HIV/AIDS
Average number of people per room
Average number of people per room in urban areas
Average number of people per room in rural areas
Population distribution in urban areas
Population distribution in rural areas
Annual rate of population change in urban areas
Annual rate of population change in rural areas
Total percentage of improved drinking water coverage
Percentage of improved drinking water coverage in urban areas
Percentage of improved drinking water coverage in rural areas
Total percentage of improved sanitation coverage
Percentage of improved sanitation coverage in urban areas
Percentage of improved sanitation coverage in rural areas
Total adult literacy rate
Male adult literacy rate
Female adult literacy rate
Total youth literacy rate
Male youth literacy rate
Female youth literacy rate
Girls' net enrolment ratio in primary education
Boys' net enrolment ratio in primary education
Girls' share of primary enrolment
Girls' net enrolment ratio in secondary education
Boys' net enrolment ratio in secondary education
Girls' share of secondary enrolment
Women's net enrolment ratio in tertiary education
Men's net enrolment ratio in tertiary education
Women's share of tertiary enrolment
Total school life expectancy
Male school life expectancy
Female school life expectancy
Per capita gross domestic product
Total adult economic activity rate
Male adult economic activity rate
Female adult economic activity rate
Total percentage of part-time employment
Percentage of male part-time employment
Women's share of part-time employment

Health

Housing

Education

Work
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Percentage of female employees
Percentage of male employees
Percentage of female employers
Percentage of male employers
Percentage of female own-account workers
Percentage of male own-account workers
Percentage of female contributing family workers
Percentage of male contributing family workers
Total adult unemployment rate
Male adult unemployment rate
Female adult unemployment rate

Table 2. Social indicators for defining socio-economic profiles of countries.

4. Method
We conducted the data analysis using decision trees (Fig. 1). A decision tree is a
supervised machine learning technique for classification that allows for the generation
of decision rules.
A decision-tree analysis was selected because, as indicated by Stevenson et al.
(2009), decision trees can better identity subgroups (e.g., police institutions with a
relatively high PCS) than some statistical analyses, e.g., logistic regression approaches.
In addition, there is evidence (see Zurada and Lonial (2011)) that decision trees provide
better classification rate than some statistical analyses, e.g., regression analysis, when
nonlinearities are observed. Moreover, decision trees are easy to understand and
intelligible to policymakers (Quinlan 1993).
The structure of a decision tree is composed of decision nodes and leaf nodes
represented by rounded rectangles and circles in Fig. 1, respectively. A decision node
represents a test on a feature (e.g., a social indicator) that determines the branch
traversed and as a consequence the next decision node to be evaluated until reaching a
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leaf node. A leaf node indicates the class (e.g., highly corrupt) to which a feature vector
belongs.
To build the decision tree, we used the J48 algorithm (which is an open source
implementation of the C4.5 algorithm proposed by Quinlan (1993)) implemented in
Weka (Hall 2009), a data mining software package. The input of the J48 algorithm was
the 103 feature vectors (described in Section 3), which are composed of the 68
normalized social indicators of a given country (reported in Table 2). In addition, given
that decision trees are a supervised machine learning technique, each feature vector was
labeled with their corresponding class (namely 1, 2, 3, 4, and 5) representing the
possible PCSs of a country.
The J48 algorithm recursively splits the feature vectors into two subsets by using
tests until each subset contains feature vectors of a single class.
Given that the features of the countries (analyzed in this work) are numerical
values, a test (i.e., a decision node) is composed of a social indicator, a relational
operator, and a threshold value. For instance, a test that separates feature vectors is as
follows: annual population growth rate less than or equal to a threshold value of 0.84.
The J48 algorithm makes use of information entropy, namely information gain
ratio, to select the most informative feature for each decision node at each recursive
step. In order to define information gain ratio, we firstly define entropy and information
entropy. Entropy is a measure of uncertainty. As described by Weaver (1949), when "a
situation is highly organized, it is not characterized by a large degree of randomness or
of choice - that is to say, the information (or the entropy) is low". Conversely, when a
situation is characterized by a large degree of randomness or of choice, the information
(or the entropy) is high. Information entropy is a measure of uncertainty of information
(Bashkirov 2000). The higher the information entropy of a feature, the most informative
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it is. Information gain ratio represents the proportion of information generated by
splitting a set of instances using a test (Quinlan 1993), i.e., a decision node. By selecting
features based on information gain ratio, the branches of decision trees are composed of
the most informative features, i.e., the features that better classify the instances. Please
see (Shannon 1946) and (Quinlan 1993) for mathematical definitions of entropy and the
information gain ratio criterion, respectively. Once a feature f has been selected for a
decision node, the J48 algorithm sorts feature vectors based on f in ascending order.
Then, the information gain ratio is measured for each available value of feature f, and
the threshold value with the highest information gain ratio is selected.
It should be noted that we did not make use of a test set, i.e., a set of feature
vectors to test the capacity of the decision tree to classify unseen feature vectors. This is
because we are using decision trees as a decision support tool, as in (Welsh 2014), and
not as a classifier of unseen feature vectors.
At the expense of generality, the decision tree was not pruned and the minimum
number of instances per leaf was set to 1 in order to keep all the features that were
found relevant according to the information gain ratio.
A rule group is a branch of the decision tree that classifies countries into one of
the PCSs. For instance, rule groups 2a, 2b, and 2c (or just rule group 2) classify
countries with a PCS of 2, see Figs. 1 and 2. Rule groups that classify countries with
better (i.e., lower) PCSs, can be used to assist in the decision-making process (Savage
2003) to determine what social indicators should be improved by other countries with
worse (i.e., higher) PCSs to reduce police corruption.
In order to measure how distant the features (i.e., the social indicators) of a
given country were from the decision node values that classify countries based on a
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given PCS, we designed three metrics: separation distance, rule compliance, and
combined metric.
(1) The separation distance metric measures the absolute differences of noncomplying features of a country with respect to the values of the decision nodes
of a given rule group (see Figs. 1 and 2). For instance, if a country has a
normalized male school life expectancy of 0.78, the absolute difference with
respect to the numeric value of the first decision node of rule group 2a (i.e., male
school life expectancy > 0.81) is 0.03. Once all the non-complying features of
the country have been measured, the sum of the absolute differences is divided
by the number of rules of the rule group from which the country’s features are
being compared to. The lower the value of the separation distance metric, the
better the fit of the features (of a country) to comply with the rule group. The
value of the separation distance metric ranges from 0.0 to 1.0.
(2) The rule compliance metric measures the percentage of rules (of a given rule
group) that a country complies with. The higher the value of the rule compliance
metric, the better the fit of the features (of a country) to comply with the rule
group. The value of the rule compliance metric ranges from 0.0 to 1.0.
(3) The combined metric is a combination of both separation distance and rule
compliance metrics. The combined metric of a country for a given rule group is
defined as 1 minus the value of its separation distance metric plus the value of
its rule compliance metric divided by 2. The higher the value of the combined
metric, the better the fit of the features (of a country) to comply with the rule
group. The value of the combined metric ranges from 0.0 to 1.0.
It should be noted that neither the separation distance metric, nor the rule
compliance metric, nor the combined metric take into account that rules are nested, see
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Fig. 2. This is because we designed the metrics to give the same priority to all the
features of a rule group.

5. Data Analysis and Results
We constructed a decision tree (Fig. 1) to (i) determine the social indicators that
are relevant for classifying police institutions according to their PCSs and (ii) give
insights into the causes of police corruption at a societal level. The analysis and results
are divided into two categories:
(1) Analysis of the relationship between the social indicators and the level of police
corruption of a country (Section 5.1).
(2) Analysis of the most relevant rule groups and how these can be used to give
insights to address police corruption according to the current socio-economic
situation of each country (Section 5.2).

5.1. Analysis of the Relationship between Social Indicators and Police Corruption
From the analysis of the structure of the decision tree, we drew seven observations.
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Fig. 1. Decision tree for classification of countries by police corruption score.
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Fig. 2. Rule group 2: decision tree’s branches that classify countries with a PCS of 2.

Observation 1. The level of police corruption of a country can be characterized
by nested if-then rules involving features used for monitoring social development
proposed by the United Nations.
Analysis. From the data described in Section 3, we obtained the decision tree
shown in Fig. 1 that correctly classifies with a 0% classification error rate all the 103
countries according to their PCS by using their social indicators. The decision tree (Fig.
1) is composed of 20 out of 68 social indicators, which were the ones that provided the
most information gain and were sufficient to classify all the countries. It should be
noted that according to Transparency International (2014), no country was considered
(by its inhabitants) to be free of police corruption, i.e., with a PCS of 1. Hence, the
countries were classified into only four classes: 2, 3, 4, and 5.
Observation 2. The most informative social indicator (from the list of indicators
for monitoring social development proposed by the United Nations) with respect to
police corruption is male school life expectancy.
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Analysis. The most informative feature of rule group 2a (and of all the other rule
groups) is male school life expectancy, see Fig. 1. As indicated in rule group 2a (Fig. 2),
countries (e.g., Denmark, Norway, and Switzerland) with a male school life expectancy
greater than a normalized value of 0.81 tend to have less police corruption than
countries with a lower male school life expectancy. This is consistent with data reported
by Botero (2012) whose statistical analysis suggests that the more educated a country is,
the less corrupt the country, under the assumption that corruption is reduced because
educated people tend to report it. Moreover, Dreher and Herzfeld (2005) in their
analysis of the costs of corruption state that a high level of corruption reduces
expenditures on education of a country significantly affecting school enrollment.
Whereas no causal relationship can be established between male school life expectancy
and the level of police corruption of countries, the decision tree (Fig. 1), Botero (2012),
and Drexer and Herzfeld (2005) agree that the level of education is relevant to the
corruption level of a country.
Observation 3. Countries with a well-educated population should also have a
low percentage of male own-account workers in order to have a low level of police
corruption, e.g., a PCS of 2.
Analysis. The second rule of rule group 2a (Fig. 2) indicates that in addition to
having a well-educated population, a country should have a low percentage of male
own-account workers (less than or equal to a normalized value of 0.1). Own-account
workers are commonly located in the informal sector of the labor force (Saunders
2003). In this regard, Dutta et al. (2011) found a direct and proportional relationship
between corruption and the informal labor force. The larger the share of the informal
labor force, the higher the corruption (Dutta et al. 2011). In addition, Tonoyan (2004)
found that only the wealthier self-employed are less inclined to corruption.
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By taking into account the results reported in (Saunders 2003; Dutta et al. 2011;
Tonoyan 2004) and the information provided by the decision tree, we can conclude that
(i) the percentage of male own-account workers is relevant to police corruption and (ii)
in general, a large formal labor force prevents police corruption.
Observation 4. Infant mortality rate was selected as a social indicator relevant to
police corruption. However, its relevance may derive from its correlation with male
school life expectancy.
Analysis. Rule group 2b (Fig. 2) included a healthcare-related decision node,
namely infant mortality rate. Whereas, as far as we know, no direct relationship
between healthcare and police corruption has been found, as stated by Husted (1999),
education is likely to improve health, not only of those receiving it, but of their children.
In fact, according to data reported by the United Nations Statistics Division (2014),
there is a significant correlation between male school life expectancy and infant
mortality rate of -0.58. Thus, using infant mortality rate as a decision node of rule
group 2b seems to be due to its correlation with male school life expectancy. It should
be noted that given that the features of the decision nodes are selected based on
information gain ratio, the features are good at classifying countries into the different
corruption levels, but that does not impede some correlation between other decision
nodes.
In addition, it should be pointed out that only Finland was classified by rule
group 2b. However, Finland was very close to be classified by using rule group 2a, with
a male school life expectancy greater than a normalized value of 0.81 and a percentage
of male own-account workers of 0.15, see Fig. 2.
Observation 5. The masculinity of a country is relevant to police corruption.
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Analysis. The feature of the second decision node of rule group 2c (Fig. 2) is
percentage of female own-account workers, which is also a feature of 17 out of the 22
rule groups that compose the decision tree. In addition, the decision tree (Fig. 1) is
composed of five decision nodes related to the active participation of women in a
country, namely (i) percentage of female own-account workers, (ii) percentage of
female employers, (iii) percentage of female employees, (iv) girls’ share of primary
enrolment, and (v) girls’ share of secondary enrolment. In this regard, as demonstrated
by Husted (1999), the masculinity of a country is positively correlated with its
corruption level. In addition, Swamy et al. (2001) found that women are less prone to
corruption and that countries where women comprised a relatively large share of the
labor force are less corrupt. Both Husted (1999) and Swamy et al. (2001) establish a
relationship between the involvement of women in society and corruption in general,
whereas the present work indicates that such relationship holds for police corruption as
well. This observation suggests that the active involvement of women in society as selfemployed workers, employees, employers, and students is relevant to differentiate
countries with respect to the level of police corruption.
Observation 6. Economic development and work-related social indicators are
relevant to police corruption.
Analysis. The decision tree (Fig. 1) is mostly composed of work-related social
indicators, 9 out of 21 decision nodes make use of a social indicator that belongs to the
work category (see Table 2). Among the work-related social indicators are percentage
of female employees and total adult economic activity rate, which are related to the
overall employment and economic activity of a country.
With respect to economic development, Husted (1999) hypothesizes that the
higher the level of economic development, the lower the level of corruption. With
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respect to work-related social indicators, Newham (2012) indicates that unemployment
contributes to police corruption. Both Husted (1999) and Newham (2002) suggest a
direct relationship between economic development and work-related social indicators
and the (police) corruption level of a country. However, whereas the work-related
features included in the decision tree suggest that economic development has a
relationship with police corruption, the decision tree does not provide a clear indication
that the higher the level of economic development, the lower the level of police
corruption. Nevertheless, the decision node involving the per capita gross domestic
product indicates that (after evaluating eight decision nodes) countries with a very small
per capita gross domestic product (i.e., less than or equal to a normalized value of
0.009) have a PCS of 5. In contrast, countries with a higher per capita gross domestic
product have a better PCS of 4.
In addition to the above analysis, it should be noted that the relationship between
corruption in general and economic growth has been widely studied (Bardhan 1997;
Johnson 2004; Rose-Ackerman 2007). In this regard, Observation 6 suggests that police
corruption is not the exception, but the norm.
Observation 7. Rwanda is a special case that generated its own rule group.
Analysis. Only Rwanda was classified by rule group 2c (Fig. 2). Rwanda is the
only country with a PCS of 2 with a relatively low male school life expectancy with a
normalized value of 0.57. In fact, rule group 2c required five rules to classify Rwanda,
in contrast to the two and three rules of rule groups 2a and 2b, respectively. This
suggests that Rwanda could be a special case.
In 2003, Rwanda implemented many reforms to reduce corruption in its entire
judicial system (Bachors 2009; Rugege 2006). Rwanda’s government introduced a new
constitutional law with special emphasis on anti-corruption measures including severe
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punishments for bribe-givers (Rugege 2006). The successful application of such anticorruption measures (Bachors 2009) may have considerably reduced corruption of
many government institutions, including the police.
In addition, Observation 7 may have also resulted from overfitting, i.e., when
the decision tree perfectly fits the training data that classifies, at the expense of losing
its capability to generalize (Rokach 2008). Another instance of overfitting presented in
the decision tree is rule group 3c, which has two decisions nodes using percentage of
improved drinking water coverage in urban areas with very similar values (≤ 0.98 and
≤ 0.99). Rule group 3c perfectly fits the training data, but it has lost its generalization
capability. The overfitting can be prevented by pruning the trees’ branches, which may
increase its generalization capability, but it may decrease its classification accuracy
(Rokach 2008). However, in this present work, the decision tree is not used as a
classifier, but as a decision support tool, which can be used to discover features relevant
to police corruption that can assist in the design of strategies to reduce police
corruption. In this regard, the overfitting represented by the nodes involving percentage
of improved drinking water coverage in urban areas should be discarded from the
analysis or consideration.

5.2. Analysis of the Rule Groups
Given that police corruption is a multi-factorial social phenomenon (Carvajal 1999),
there is not a one-size-fits-all strategy (McCusker 2006), and the best strategy to be
adopted by a country depends on its current social and economic situation (McCusker
2006). However, general guiding principles to prevent police corruption can be
identified. Then, we conducted an evaluation of the most relevant rule groups to
determine what rules can be used to assist in the design of strategies for countries with
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different PCSs.
It is acknowledged that the analysis is performed under the following two
assumptions:
a) Given that there is no exemplar country with a PCS of 1, we assumed that the
best rules to be followed are those provided by rule group 2, see Fig. 2. Then, the social
indicators of all the countries (except for the exemplar countries with a PCS of 2) were
evaluated against the best rules of rule group 2. In addition, the social indicators of the
countries with a PCS of 4 were also evaluated against the best rules of rule group 3, and
the countries with a PCS of 5 were also evaluated against the best rules of rule groups 3
and 4.
b) Since some branches of the decision tree may have resulted from exceptional
cases, e.g., rule group 2c that only classifies Rwanda, we selected the most
representative rule group of each PCS category. The most representative rule group for
each category was determined by counting the number of countries that were classified
using a given rule group. In doing so, we assumed that the more countries a rule group
classifies into a PCS category, the more representative the rule group is for that
particular PCS category. The most representative rule groups are 2a, 3a, and 4h for
countries with PCSs of 2, 3, and 4, respectively. Rule groups 2a, 3a, and 4h classified
60%, 42.8%, and 52.8% of all the countries belonging to their corresponding category.
The social indicators of rule groups 2a, 3a, and 4h (see Fig. 1) are as follows.
(1) Rule group 2a: (i) male school life expectancy and (ii) percentage of male ownaccount workers.
(2) Rule group 3a: (i) male school life expectancy, (ii) percentage of male ownaccount workers, (iii) infant mortality rate, and (iv) percentage of female
employers.
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(3) Rule group 4h: (i) male school life expectancy, (ii) percentage of female ownaccount workers, (iii) annual population growth rate, (iv) percentage of male
part-time employment, (v) girls’ share of primary enrolment, (vi) percentage of
male employers, and (vii) girls’ share of secondary enrolment.
From the evaluation of the most relevant rule groups against the social indicators
of all the countries with a PCS of 3, 4, and 5, we drew three observations.

Fig. 3. Evaluation of rule groups based on the separation distance metric.

Fig. 4. Evaluation of rule groups based on the rule compliance metric.
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Fig. 5. Evaluation of rule groups based on the combined metric.

Observation 8. In general, the values of the social indicators of countries with a
PCS of 4 are (i) closer to the values of the decision nodes of rule group 3a and (ii)
farther from the values of the decision nodes of rule group 2a.
Analysis. As can be observed in Fig. 5, countries with a PCS of 4 are closer to be
classified as countries with a PCS of 3 by using rule group 3a than they (i.e., countries
with a PCS of 4) are to be classified as countries with a PCS of 2 by using rule group
2a. The separation distance (Fig. 3) of countries with a PCS of 4 from rule group 3a is
relatively small, only 0.04, compared to the separation distance of 0.2 of rule group 2a.
In fact, on average, countries with a PCS of 4 comply with 75% of the rules of rule
group 3a, in contrast to complying with only an average of 22% of the rules of rule
group 2a, see Fig. 4. This result suggests that the more suitable and reachable strategies
to improve the PCS of countries with a PCS of 4 are those involving social indicators
included in the rule group 3a rather than social indicators included in the rule group 2a.
As stated by North (1993), the majority of changes in institutions (e.g., governments) is
progressive and gradual. Then, adopting a reachable strategy that involves a gradual
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change in the public policies of a country may be more adequate than adopting a
strategy that involves abrupt, large changes.
In summary, this result suggests that countries with a PCS of 4 should adopt
strategies supported by rule group 3a, and once they have improved their PCS of 4 to 3,
the countries should adopt strategies supported by the decision nodes of rule group 2a.
Observation 9. In general, the values of the social indicators of countries with a
PCS of 5 are (i) equally closer to the values of the decision nodes of rule groups 3a and
4h and (ii) farther from the values of the decision nodes of rule group 2a.
Analysis. As shown in Fig. 5, when the social indicators of countries with a PCS
of 5 were evaluated against rule groups 3a and 4h, both their separation distance and
rule compliance percentage were similar, see Figs. 3 and 4. These results suggest that
the effort required from countries with a PCS of 5 to improve its PCS by adopting a
strategy supported either by rule group 3a or 4h would be the same. As a consequence,
countries with a PCS of 5 should adopt a strategy supported by the decision nodes of
rule group 3a to improve their PCS from 5 to 3 directly. Then, to establish a progressive
change (North 1993), once they have reached a PCS of 3, they can adopt a strategy
supported by the decision nodes of rule group 2a.
Observation 10. The social indicators of countries with a PCS of 3 were the best
evaluated against the rule group 2a.
Analysis. As shown in Fig. 5 and analyzed in Observations 8 and 9, in general,
the closer the PCS of a country to the level of the rule group to which its social
indicators are being evaluated, the better the value of the combined metric for the
country. This result suggests that the metrics, namely rule compliance, separation
distance and combined metric, appropriately measure the distances among the countries
with different PCSs. In addition, this result (supported by Observations 8 and 9) also
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suggests that rule groups 2a, 3a, and 4h effectively characterized the social indicators
that correspond to the different PCSs. Moreover, from Observations 8, 9, and 10, we
can conclude that rule groups 2a and 3a are gradual and reachable steps that countries
should follow to improve their PCSs.
Nevertheless, it should be noted that rule groups must not be interpreted as
explicit strategies to be followed. For instance, in order for a country to be classified as
a country with a PCS of 3 using rule group 3a, the infant mortality rate should be
greater than a normalized value of 0.2, which is a negative aspect. Rule group 3a
classifies countries with a relatively high level of police corruption, and as consequence,
it also includes negative aspects. For this reason, rule groups must not be used blindly
without any interpretation and/or contextualization.

6. Conclusion
The novelty of this research effort lies in its pioneering effort to analyze social
determinants of police corruption by creating country-level socio-economic profiles that
were accurately classified according to their PCSs using a decision tree. The branches
of the decision tree provide a set of guiding principles for assisting policymakers in
designing societal level strategies to control police corruption by improving social and
economic conditions. By adopting a societal perspective, this work can be used to
complement anti-corruption strategies at the level of police departments (Bayley 2011;
Prenzler 2001; Punch 2000).
The added value of this paper is twofold: (i) to identify cross-national social
indicators that are relevant to police corruption, which give insights into the causes of
police corruption at a societal level; (ii) to determine the most representative rule groups
that characterize countries based on their PCSs, which provide guiding principles for
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tackling police corruption according to the socio-economic situation and the current
level of police corruption of a given country.
The significance of our work is that by analyzing the relationship between the
social indicators and the level of police corruption of a country (see Section 5.1), we can
conclude that:
•

The most relevant social indicator to police corruption is male school life
expectancy;

•

Countries with a high male school life expectancy tend to have a low level of
police corruption;

•

In addition to having a well-educated population, in order for a country to have a
low level of police corruption, it should also reduce its informal labor force;

•

The active involvement of women in society as self-employed workers,
employees, employers, and students is relevant to police corruption;

•

Economic development and work-related social indicators are relevant to police
corruption.
Moreover, from the evaluation and analysis of the rule groups extracted from the

decision tree (see Section 5.2), we can conclude that countries should gradually improve
social indicators with the objective of reducing police corruption.
We hope that our analysis of social determinants of police corruption will shed
new light in designing and adopting strategies aimed at undertaking a reform of society
in order to undertake a reform of the police.
It should be noted that more social indicators could be added to the present study
to explore other potential determinants of police corruption. Nonetheless, we only
included the minimum list of social indicators for monitoring social development of

The Version of Record of this manuscript has been published and is available in Policy Studies (ISSN 0144-2872
(Print), 1470-1006 (Online)) 12-February-2016 http://dx.doi.org/10.1080/01442872.2016.1144735

countries (proposed by the United Nations) to guarantee a baseline level of social
indicators.
We acknowledge that the present work is limited by the incompleteness of the
dataset of countries’ social indicators provided by the United Nations Statistics Division
(2014), e.g., only a few countries have information about the number of people per
room. We prepared the data to deal with the missing information (see Section 3),
however, complete information of all the social indicators for all the countries may
detect other relevant features to police corruption. We also acknowledge that the PCSs
of the countries were determined by surveying citizens, a valid mechanism for
measuring police corruption (Ivković 2003). However, a highly accurate quantitative
level of police corruption is extremely difficult to determine due to the absence of
completely reliable data (Klockars 2000), which is not reported by citizens or recorded
by police institutions. More accurate PCSs can be obtained by triangulating different
data sources of police corruption (Ivković 2003), but unfortunately, as far as we know,
there are no other data sources containing data on police corruption of the 103 countries
analyzed in the present research effort.
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