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Abstract

The main purpose of the study is to examine the nexus between corruption and
economic freedom to determine the most influencing factors to be focused on to
reduce corruption. With this aim, two different machine learning algorithms are
performed to find out the single effect, two-way, and three-way interaction effects of
factors affecting corruption. As a result of the analysis, tax burden, government
integrity, and government spending are the main indicators to be focused on to
improve corruption steadily. Besides, critical thresholds of the tax burden,
government integrity, and government spending are 83.3, 50.9, and 40.6, respectively.
Since there are a limited number of studies to predict corruption by machine learning
algorithms in the extant literature, this research provides highly detailed information
to policy-makers where they can focus on reducing corruption perception.
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El Papel de la Libertad
Econdmicaen la
Interpretacion de la
Percepcion de la Corrupcion

Giil¢in Yangin Serpil Kili¢ Depren
Yildiz Technical University Yildiz Technical University
Resumen

El objetivo principal del estudio es examinar el nexo entre la corrupcién y la libertad
econdmica para determinar los factores mas influyentes en los que centrarse para
reducir la corrupcién. Con este objetivo, se realizan dos algoritmos de aprendizaje
automatico diferentes para descubrir los efectos de interaccion de efecto Unico,
bidireccional y tridireccional de los factores que afectan la corrupcién. Como
resultado del andlisis, la carga tributaria, la integridad del gobierno y el gasto publico
son los principales indicadores en los que se debe enfocar para mejorar la corrupcion
de manera constante. Ademas, los umbrales criticos de la carga tributaria, la
integridad del gobierno y el gasto pablico son 83,3, 50,9 y 40,6, respectivamente.
Dado que hay un nimero limitado de estudios para predecir la corrupcion mediante
algoritmos de aprendizaje automatico en la literatura existente, esta investigacién
proporciona informacién muy detallada a los responsables de la formulacion de
politicas donde pueden centrarse en reducir la percepcion de corrupcion.

Palabras clave: libertad econdmica, splines de regresion adaptativa
multivariante, percepcion de corrupcion
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abuse of entrusted power for private gain” (Transparency

International, 2020). Based on the definition of corruption, it can
be stated that it causes weakening of trust and democracy, exacerbates
inequality, poverty, and social division. These detrimental practices
revealed by corruption leads to the consequences of economic, political,
social, and environmental for nations. As the World Economic Forum
states that the cost of corruption to the global economy is $3.6 trillion
every year, accounting for approximately 4% of the global economy
(Stephen, 2018). Since corruption is a crucial indicator in terms of
whether investors decide to invest in a country, governments should
aim to prevent corruption as well as to measure and follow up on the
corruption perception of society. With this aim, the Corruption
Perception Index (CPl) has been provided by Transparency
International since 1995 (Budsaratragoon, 2020).

There are several theories about corruption in the literature. Some of
these theories are the principal-agent theory, the collective action
theory, and the institutional theory. The principal-agent theory is
defined as the mission of public officials (agents) is to protect the
interest of the principal, but the interests of agents and principals can
be differentiated (Groenendijk, 1997). Also, the rule of pay-off between
the agent and principal is needed to be described while there is an
information bias to the agent’s advantage in this theory. Thus, this
theory defines corruption as an agent problem that principal cannot play
an effective monitoring role as a result of lack of information (Andvig
& Fjeldstad, 2001). The term systematic corruption is explained as a
collective problem, which is highly related to the rationalization of
people's own behavior taking into consideration the perception of what
others do in the same situation (Persson, Rothstein & Teorell, 2013).
This theory assumes people believe that being the only one who is the
honest person in a corrupted system is not make sense once corruption
is a social norm in society (Marquette & Peiffer, 2015). Last but not
least, the institutional theory explains that corruption is affected by
many different factors such as character, design, transparency, and
freedom of economic and political systems and its institutions. Also,

I ransparency International defines the term “corruption” as “the
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the theory is assumed that the nexus between these factors is extremely
complex (Debski et al., 2018; Stensota, Wangnerud & Svensson, 2015).

There are some cross-national indices, developed by independent
organizations that countries follow on different topics such as the
Economic Freedom of the World (EFW) Index. The EFW index
captures a wide variety of institutional determinants related to the rule
of law, government size, regulatory efficiency, and open market
conditions to measure the consistency of the institutions and policies of
various countries (Gwartney et al., 2019; Vendrell-Herrero et al., 2020).
Within the cross-country researches, it is revealed that economic
freedom is one of the significant determinants of corruption, and the
higher economic freedom the lower corruption (Chowdhury, 2004;
Goel & Nelson, 2007; Saha et al., 2009; de Jong & Bogmans, 2011).

Determination of the nexus between dimensions of EFW and CPI
becomes an inestimable subject of study to understand the root cause of
corruption. The present study explores the relationship between the
sub-components of economic freedom and corruption perception
employing two different machine learning approaches. To the best of
our knowledge, this study contributes to the literature on defining the
potential determinants of corruption, measure the relative importance
of determinants of corruption, and determine the critical thresholds of
determinants to keep the corruption perception at a low level.

The remainder of this paper is organized as follows. The literature
review is given in Section 2. Research focus, data, and methodology
with details are provided in Section 3 and 4, respectively. Section 5
summarizes the results including the prediction accuracy and variable
importance of all machine learning algorithms, followed in Section 6
by Discussion. Conclusion remarks are given in Section 7.

Literature Review

During the last decade, the interest in examining the relationship
between corruption perception and some other determinants that has an
impact on economic growth such as economic freedom, foreign direct
investment, social progress index, and doing business opportunity
increases. In the literature, many researchers are studied on making a
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connection between corruption perception and other factors thought to
have an impact on corruption (Carden & Verdon, 2010; Huang, 2016;
Qaiser, Nadeem, Siddiqi & Siddiqui, 2017; Christos et al., 2018; Fazira
& Cahyadin, 2018).

The potential reasons for corruption perception have been attempted
to address by using different techniques in the literature review. Billger
and Goel (2009) analyze the factors of corruption using a dataset that
cross-sectional observations on 99 countries from 2001 to 2003.
According to this research, it is detected that there is no statistically
significant relationship between corruption and economic freedom, but
greater democracy appears to reduce corruption (Billger & Goel, 2009).
On contrary to the results of the study of Billger and Goel (2009),
Pieroni and d’Agostino (2013) work on determining the relationship
between corruption and the effects of economic freedom by using a
firm-based dataset obtained from a cross-country research
questionnaire (Pieroni & d'Agostino, 2013). The consequences of the
research that the extent of the macro-effects of the microeconomic
freedom for corruption, determined by the degree of economic
development of a country, can cause more corruption because of
government regularization policies (Pieroni & d'Agostino, 2013).
Similar to Pieroni and d’Agostino’s study (2013), Konu and Ata point
out that the cross-sectional analysis method in 28 European Union
countries and Turkey for the impact of corruption on economic freedom
employed by using the 2014 dataset. Depending on the outcome of the
study, it is obtained that economic freedoms have a statistically
substantial and positive impact on the CPI (Konu & Ata, 2016). In the
study of Lima and Delen (2020), it is focused on developing a
prediction model for the correct classification of the CPI utilizing
machine learning algorithms. As a result of the study, 73.8%, 85.8%,
and 76.2% of results are obtained by using Artificial Neural Networks,
Random Forest, and Support Vector Machines algorithms, respectively
(Lima & Delen, 2020). Thus, it is shown that CPI can be modeled by
using independent factors.

The purpose of Keyifli’s research (2019) is to examine whether
countries have a link between corruption and the e-Government
Development Index. This study is conducted with 186 developed and
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developing countries with 2018 data by doing a cross-sectional analysis
method. According to the analytical results are obtained from the study,
it is found a statistically significant and positive impact between the
implementation of e-government and corruption (Keyifli, 2019).
Cuadrado-Ballesteros and Pena-Miguel (2020) deal with a perceived
corruption in 22 European countries which a panel dataset with 264
observations in terms of privatization reforms by considering the role
of governance quality between the years of 2002-2013. As far as
empirical findings argue that corruption decreases when the quality of
governance increases following privatization reforms. Furthermore;
accountability, government impacts, regulating structure, the rule of
law factors are crucial to hinder corruption after privatization
(Cuadrado-Ballesteros & Pena-Miguel, 2020).

Regarding the anti-corruption activities are analyzed, the instances
of experience by using a knowledge system in the Republic of
Tatarstan, Yamal-Nenets Autonomous region, Volgograd, and Tula
zone of the Russian Federation are investigated. This study is
emphasized tactics and methodology of set against corruption within
the executive agencies of Russian Federation territorial entities and is
proposed to compose a unique information and analysis system
(Astafurova et al., 2020).

Research Problem and Focus

Regardless of the theory underlying it, corruption is the vital problem
that needed to be solved, as it directly or indirectly affects all financial
and social indicators of a country, once it is solved, countries can
increase their level of welfare as well. Thus, the determination of the
nexus between CPI and other relevant factors examined in the literature
and proposing the potential action plans for policy-makers has become
more important than ever in the last decades. Although measuring the
bi-directional relationship between CPl and EFW has been studied in
the literature, the impact of dimensions of EFW on CPI has not been
examined in the extant literature. Thus, the impacts of EFW dimensions
on CPI are examined in this study, which is the gap in the literature.
With this way, it is aimed to answer the following questions:
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1. Which dimensions of EFW are influencing CPI significantly?

2. What is the importance level of factors affecting CPI1?

3. Which precautions should be taken to improve the CPI of a
country?

Research Methodology

Our dataset is integrated and processed to build the structure of the
proposed methodology which is used the R Studio program.

Dataset and Data Preprocessing

Datasets of the Economic Freedom and the CPI are obtained from two
different data sources which are the Heritage Foundation and the CPI,
respectively. The dataset consists of 162 countries, and 486
observations in the years between 2017 and 2019.

EFW has 12 dimensions: Property Rights, Judicial Effectiveness,
Government Integrity, Tax Burden, Government Spending, Fiscal
Health, Business Freedom, Labor Freedom, Monetary Freedom, Trade
Freedom, Investment Freedom, and Financial Freedom. The CPI uses a
scale from 0 to 100. The low index value of a country means that the
corruption level is high.

The six-step analysis process is used in this study. The steps of the
process are given in Figure 1.

In the first two steps of the process, datasets of dimensions of the
economic freedom and corruption perception index of countries
between 2017 and 2019 are collected, and then they are combined into
one aggregated dataset. The descriptive statistics are given in the third
step. In the fourth step, the aggregated dataset is split into two, which
are the training dataset and the test dataset, under the machine learning
analysis procedure. Step 5 is the model construction step in which
MARS and SVM algorithms with a cross-validation approach are
performed. In the last step, the model is evaluated and interpreted.
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Table 1.
Description and sources of variables
Code Variable Definition
rruption . . . .
. co upt_ 0 Perception level of public sector corruption, according to experts

CPI Perception .

and business people
Index
Covers the physical property rights, intellectual property rights,

PR® Property Rights  strength of investor protection, risk of expropriation, and quality
of land administration

GI° Gover_nment Represents the level of public trust and economic vitality

Integrity
JEb Judicial Covers judicial independence, quality of the judicial process, and
Effectiveness favoritism in obtaining judicial decisions
Consists of the top marginal tax rate on individual (and also

TB Tax Burden corporate) income and the total tax burden as a percentage of

GDP
Government .
b

GS Spending Represents any expenditures made by the government

EHp Fiscal Health Composed of average deficits as a percentage of GDP and debt as
a percentage of GDP

BED Business Consists of the operational process of starting, obtaining, closing,

Freedom or getting electricity for business
Represents the employment opportunities in the market,

LE> Labor Ereedom compos_ed of regulations about minimum wages, laws in _
preventing layoffs, severance pay conditions, and regulations
about hiring and working hours
Covers the inflation rate and qualitative evaluation of price

,  Monetary . - -
MF manipulation done by the government via direct control or
Freedom S
subsidies
TEb Trade Freedom Represents tariff rate and qualitative judgment about non-tariff
barriers
b Investment Covers restriction such as payment and transfers on the flow of
IF . .
Freedom investment about both internally and externally
FFP Financial Reflects the banking efficiency
Freedom

2 https://www.transparency.org/
b https://www.heritage.org/
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Figure 1. Steps of Analysis Process
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Model Building

Multivariate Adaptive Regression Splines (MARS) is first introduced
by Friedman that is a multivariate nonparametric classification and
regression technique that used high-dimensional data conveniently.
MARS is used for binary and continuous dependent variables to
accurate predictive models. This technique gives some advantages like
being flexible, innovative, handling missing values, hampering
overfitting, and quickly identifying optimal solutions (Friedman, 1991;
Sharda et al., 2008). MARS manner can be comprised of the
complicated non-linear relationship among variables even if strong
model assumptions (Lee & Chen, 2005). The modeling process
includes forward and backward steps. It can choose proper independent
variables at forwarding steps to increase the model’s performances and
hamper over-fitting (Safari, 2019). This model comprises of basis
functions that can be identified in a given interval and the last of points
of the interval are called knots. At backward steps, too many knots are
pruned to get a pure model (Friedman, 1991; Sharda et al., 2008). It is
settled down on basis functions which project variable X to a new one
called Y through using them:

Y = max(0,X —¢) (1)
Y = max(0,c — X) (2)

where c is a threshold value. It can be chosen the desired number of
basis functions at the first step and it can eliminate redundant knots at
backward steps (Safari, 2019).

Support Vector Machine (SVM) is a machine learning method that
is enhanced by Vapnik for the solution of problems and patterns of
recognition. By using this method identifies a hyperplane that separates
two classes' optimal levels. This method is based on statistical learning
theory and is used as the solution of classification and regression
problems in high-dimensional data (Cortes & Vapnik, 1995; Vapnik,
2010).

SVM carries out structural risk minimization principles instead of
empirical risk minimization principles (Lin et al., 2006) so it aims to
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choose model complexity for limited observations (Stoean & Stoean,
2014). Support Vector Machine is divided into Linear SVM and Non-
Linear SVM.

SVM seeks to find a function by minimizing the regression error.
The minimization problem can be described as following (Law &
Shawe-Taylor, 2017):

objective: min~|lwll? + € B, (& + &) ©)
subject: y; —w.x; —b < e+ & (4)
w.xi+b—y <&+ (5)

§.6 =20 Vi (6)

where y, X, and b are the dependent variable, independent variables, and
error term, respectively. w represents the weight parameter of the
model. To prevent overfitting, the regularization constraint can be used
as the first term of the objective function. In the second term, -
insensitive loss function is given. & and & are the slack variables in
the optimization problem (Depren et al., 2021).

Results

Before running machine learning algorithms, descriptive statistics and
the distributions of variables are calculated, which is shown in Figure
2.

The average score of CPI is 45 and the standard deviation (SD) is
18.6. The variation of Monetary Freedom, Tax Burden, and Trade
Freedom is are relatively lower than others while the variation of Fiscal
Health, Government Integrity, and Judicial Effectiveness are relatively
higher than others. Once the average scores of dimensions of EFW are
examined, it is seen that Tax Burden has the highest average score as
77.1 and Government Integrity has the lowest average score as 43.5.
Also, Government Integrity, Tax Burden, Business Freedom, Labor
Freedom, and Monetary Freedom have some outliers.
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After splitting data into two (train and test), two different machine
learning algorithm with 10-fold and 5-repeat cross-validation approach
is performed in the training dataset. After the model creation, these
algorithms are tested in the testing dataset. The results of model
performance for both datasets are given in Table 2.

cPI PR GI JE TB GS FH BF LF MF TF IF FF

Mean 43.0 336 435 47.2 771 64.4 67.2 65.2 504 76.6 76.4 58.6 49.7
Sp 186 19.7 19.4 19.7 i2.2 221 30.0 4.7 14.2 9.6 10.5 225 19.2

C 1.4 36.8 14.6 41.7 5.9 34.3 4.7 22.5 239 125 13.8 384 386
Min 15.0 52 7.5 3.0 37.2 0.0 0.0 17.7 20.0 0.0 43.0 0.0 0.0
@y 310 374 209 326 70.5 512 j0.1 358 503 724 69.2 15.0 40.0
Median  40.0 52.3 381 432 78.6 69.6 79.3 66.1 593 784 78.6 60.0 500
@y 380 67.7 51.9 60.0 83.2 81.0 913 5.5 68.7 83.0 86.0 73.0 60.0
Max 890 98 4 96.7 938 999 96.6 100.0 96.4 926 91.7 95.0 95.0 90.0

Figure 2. The Box-Whisker Plot and Descriptive Statistics of Variables

Table 2.
Model Performance Metrics

Dataset Algorithm R? RMSE MAE
o MARS 91.7% 5.2929 3.8882
Training Dataset
SVM 89.8% 5.8838 4.1523
MARS 92.5% 5.2710 4.0953
Test Dataset
SVM 92.7% 5.1871 3.6634

According to Table 2, it is seen that the performance of the MARS
and the SVM algorithms is high enough to interpret the model. Since
the MARS algorithm can produce the mathematical formulation of the
model, it is easy to interpret the model. Thus, MARS algorithm results
are interpreted in this study. In this way, the result of the SVM can be
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used to validate the results of the MARS algorithm. The model output
of the MARS algorithm is given in Table 3.

Table 3.
MARS Model Results

Variable

Code Basis Functions Coefficients
Intercept Intercept 60.885
BF1 max(88.3-PR; 0) -0.152
BF2 max(50.9-Gl; 0) -0.647
BF3 max(GI1-50.9; 0) 0.591
BF4 max(TB-83.3; 0) -1.612
BF5 max(GS-40.6; 0) -0.165
BF6 max(88.3-PR; 0) * max(Gl-36.8; 0) 0.009
BF7 max(88.3-PR; 0) * max(TF-62.3; 0) -0.003
BF8 max(88.3-PR; 0) * max(62.3-TF; 0) -0.009
BF9 max(39.9-Gl; 0) * max(TB-83.3; 0) 0.055
BF10 max(GI1-39.9; 0) * max(TB-83.3; 0) -0.021
BF11 max(JE-47.1; 0) * max(TB-83.3; 0) 0.051
BF12 max(TB-83.3; 0) * max(TF-70.8; 0) 0.097
BF13 max(TB-83.3; 0) * max(70.8-TF; 0) -0.095
BF14 max(GS-40.6; 0) * max(IF-75.0; 0) 0.015
BF15 max(TB-83.3; 0) * max(70.8-TF; 0) * BF 0.004
BF16 gﬁgf‘l(’)l)%—%.& 0) * max(BF-59.0; 0) * max(TF- 0,003

As a result of the model, there are 16 basis functions in the model.
Based on Table Ill, Tax Burden has the highest impact on CPI while
Property Rights has the lowest impact on CPI. When the basis functions
are examined, it is revealed that PR should be higher than 88.3 to
prevent the negative impact of it on CPI. Similar to Property Rights,
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Government Integrity should be higher than 50.9 to improve CPI. The
Tax Burden should be lower than 83.3 to keep CPI at a lower level.
Also, Government Spending hurts CPI if its value higher than 40.6.

Once the two-way and three-way interaction effects are examined, it
is shown that two-way interaction effects among Property Rights,
Government Integrity, and Tax Freedom are significantly important.
Furthermore, two-way interaction effects among Tax Burden,
Government Integrity, and Judicial Effectiveness, the interaction effect
between Tax Burden and Tax Freedom, and three-way interaction
effect among Tax Burden, Business Freedom, and Tax Freedom have a
significant impact on CPI. As a result of these interaction effects, it is
seen that if the Property Rights is lower than 88.3, Government
Integrity should be higher than 36.8, or Tax Freedom should be higher
than 62.3 to improve CPI. Moreover, if the Tax Burden is higher than
83.3, Judicial Effectiveness should be higher than 47.1, or Tax Freedom
should be higher than 70.8 to improve CPl. When the three-way
interaction effect is examined, it is seen that if the Tax Burden is higher
than 83.3 and Tax Freedom is higher than 70.8 then Business Freedom
should be higher than 59.0 to reduce the negative effect of the two-way
interaction of Tax Burden and Tax Freedom.

According to the coefficients of independent variables, the most
important factors affecting CPI is the Tax Burden. The Government
Integrity, Government Spending, and Property Rights are the second,
third, and fourth important variables affecting CPI, respectively.

Train - MARS Test - MARS
100 - 100

0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100

Figure 3. Actual and Predicted Values Obtained from Mars Algorithm in Both Train
and Test Datasets.
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After the MARS algorithm interpretation, actual and predicted
values of CPI are compared with plotting actual values placed on a
horizontal line by predicted values placed on a vertical line. All data
points are expected to be close to a 45-degree line in the Plot for a good
model.

Based on Figure 3, actual and predicted values on the Q-Q Plot are
very close to the 45-degree line, which means that model results can be
interpreted.

Discussion

The dataset, which is obtained from the Economic Freedom Index
Study of Heritage Foundation and the CPlI of Transparency
International, of this research consists of 486 observations within 162
countries in the years between 2017 and 2019. In this research, it is
analyzed which dimensions of economic freedom have a significant
impact on the corruption perception using the MARS algorithm.

As a result of the analysis, it is revealed that Tax Burden is the most
influencing factor that should be focused on to improve the corruption
perception followed by Government Integrity and Government
Spending. Furthermore, Property Rights, Trade Freedom, and
Investment Freedom are the factors that have a significant impact on
corruption perception. Similar to the studies in the literature, it is shown
that the nexus between marginal tax rate (or total tax burden as a
percentage of GDP), which is the major metrics of the Tax Burden
dimension, and the corruption perception is highly correlated
(Damayanti et al., 2020; Myles & Yousefi, 2020; Le et al., 2020). The
relationship between Tax Burden and Corruption is described as it
appears that there is less corruption when there is a low tax burden, thus
taxpayers are intrinsically motivated to act more honestly and provide
accurate information in these studies. This means that there is a positive
correlation between tax burden and corruption perception, which is
provided in this study as well.

Irregular payments and bribes and transparency of government
policymaking are the major factors that compose the Government
Integrity dimension of Economic Freedom. The correlation between
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transparency perception and corruption is explained as when the higher
levels of transparency cause a lower level of corruption (Augustine &
Enyi, 2020; Kohler & Dimancesco, 2020; Bauhr et al., 2019; Chen &
Neshkova, 2019; Peisakhin, 2012). Similar to the studies in the
literature, it is shown that the high level of Government Integrity
improves the corruption perception in this study.

Government Spending, which covers all the expenditures done by
the government, is the third important factor affecting the corruption
perception. Based on the extant literature, the impact of corruption on
government spending (or vice versa) is examined by different
researchers (Dzhumashev, 2013; Delavallade, 2006; Mauro, 1998). In
these studies, it is explained the relationship between government
spending and corruption is described as the increases in government
spending causes a larger social loss induced by a rise in corruption.
Similar to the studies in the literature, the same correlation is shown in
this study.

In the studies of Lima and Delen (2020), Hallward-Driemeier
(2013), and Dong and Torgler (2011), it was revealed that factors
related to property rights are highly correlated to the corruption
perception (Lima & Delen, 2020; Hallward-Driemeier, 2013; Dong &
Torgler, 2011). Similar to the aforementioned studies, the Property
Rights score should be high to reduce corruption. Thus, especially,
physical property rights, intellectual property rights, the strength of
investor protection, the risk of expropriation, and the quality of land
administration should be improved to decline the corruption.

Finally, it is revealed that tariff rate and non-tariff barriers, which
are dimensions of Trade Freedom, and restrictions on investments,
payments, transfers, and capital transactions, which are dimensions of
Investment Freedom, have a significant impact on the corruption in this
study. The significant impact of Trade Freedom and Investment
Freedom on Corruption is frequently emphasized in the literature
(Shirazi, 2020; Cooray et al., 2020; Smidova, 2020; Qureshi et al.,
2020; Zheng & Xiao, 2020). Similar to the studies in the literature, a
positive correlation between Trade Freedom, Investment Freedom, and
Corruption is revealed in this study. Thus, tariff rates, non-tariff
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barriers, restrictions on investments, payments, transfers, and capital
transactions should be improved to decline corruption.

Conclusions and Recommendations

Corruption perception is one of the key metrics to be measured,
monitored, and improved for a country since it is affected by micro and
macro determinants of different sectors. Thus, determining the main
factors influencing the corruption perception would be crucial for
policymakers to create action plans to improve the perception of
corruption. In light of the mentioned importance, the nexus between the
dimensions of Economic Freedom and the corruption perception is
analyzed with two different algorithms in this study. As a result of the
analysis, since the MARS algorithm is outperformed SVM, the output
of the MARS algorithm is interpreted in detail.

Similar to the studies in the literature, it is revealed that Tax Burden,
Government Integrity, and Government Spending are the most crucial
factors that have a significant impact on corruption perception in this
study. Thus, policymakers need to create action plans to improve
corruption perception such as investor protection regulations,
transparency of transactions of government, irregular payments, tax and
tariff rates, and internal/external trade barriers. Firstly, actions that can
prevent the tax burden problem are to create a development plan on how
to improve income per capita, foreign trading volume, and the capacity
of employment, which are highly correlated with tax burden (Celikay,
2020; Adam et al., 2015). Since increasing foreign demand can provide
a great employment capacity, the government should encourage firms
to reveal key investments of the country, which can help to increase
economic growth (Mondal, 2021). Secondly, the government should
make a plan on providing a comprehensive government integrity
agenda that has a 4-step action plan: (i) to re-create the audit system
that based on investigation and law-enforcement, (ii) to provide a
transparent electoral system, (iii) to disseminate information about the
actions of the government in a transparent way, and (iv) to prevent the
offering of bribes by encouraging the following of compliance
programs (CAF, 2019). Thirdly, the increasing government spending
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on reducing corruption causes to reduce expenditures on general public
services such as education, health, culture, and religion. This inefficient
government management on allocating expenditure among related
sectors leads to higher corruption (Hashem, 2014; Jajkowicz &
Drobiszova, 2015). Fourthly, Governments should encourage residents
and social-political organizations to campaign against corruption or
participate in the ongoing process of anti-corruption campaigns (Thach
and Ngoc, 2021). Lastly, the policy of trade and investment freedom
should be rearranged with a transparency perspective and maximum
local benefits. In this process especially tariff rates, non-tariff barriers,
and restrictions on investments, payments, transfers, and capital
transactions should be taken into consideration to reduce corruption
perception.

Although this research should be a reference study for future
research, the study has some limitations. Although the relationship
between the economic freedom dimensions and the corruption
perception is analyzed, micro and macro economical metrics can be
added to the model, and some other machine learning or deep learning
algorithms can be evaluated to model the corruption for future research.
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