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Integrated assessment of the corruption level in the world

Abstract. The methodology of assessing the level of corruptibility of the society occupies animportant place
in the strategic programs of anti-corruption activities. The obtained rating indicators reflect the dynamics
of corruption in the country, and the change of the state’s position in the ranking show the efficiency of
anti-corruption policy. Since the data of obtained ratings differ significantly, the urgent scientific problem
is to combine them in a single integral assessment. The authors have developed a methodology of integral
assessment of the level of corruption in the country and evaluated the influence of different social and
economic factors on it. Integral assessment was carried out on the basis of initial indicators Corruption
Perception Index, Index of Economic Freedom, World Government Indicator, Doing Business, Political Risk
Services International Country Risk Guide. We have used the method of modified principal component to
determine gross coefficients of the above indicators in the integral assessment. The following indicators
were found to have a significant impact on the level of corruption: human development index, education
index, GDP per capita, coefficient of human inequality, employment to population ratio, unemployment. A
multi-factor model has been developed that makes it possible to evaluate the efficiency of anti-corruption
measures taken.
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AHoTauifa. BaxnuBe micue B cTparteriyHMx nporpamax aHTUKOPYMUIMHOI AiSNbHOCTI 3ariMae HaykoBO
06rpyHTOBaHa METOAMKA OLUJHIOBAHHS PIiBHA KOPYMMOBAHOCTI cycninbcTBa. OpepxaHi PENTUHIOBI
NnokasHMKM BigobpaxaloTb AMHAMIKY KOpYNuji B KpaiHi, a 3MiHa no3uuii aepxaBu B PENTUHIY MOKa3ye
e®deKTUBHICTb NPOBEAEHHST aHTUKOPYNUiAHOI nonitukn. OCKiNnbkM OaHi 04ep>XXaHUX PENTUHIB CYTTEBO
BiPI3HAOTLCS, aKTyalbHOI HAYKOBOIO MPOBIEMOLO € NOEAHAHHS X B EANHIN iIHTErpasbHili oujiHLi. ABTOpamm
po3pobsieHa MeTo0S0ris iIHTerpasbHOro OLLHIOBAHHA PIBHSA KOPYMLIi B KPaiHi Ta OLiHEeHO BMNIMB Ha HbOIO
PiBHUX COLiaibHO-EKOHOMIYHNX (PaKTOPIB. IHTerpanbHe OLIHIOBAaHHSA 3AiMCHEHO Ha OCHOBI MOYAaTKOBUX
NOKa3HWKIB iIHAEKCY CNPUNHATTA KOPYNU;i, iHAEKCY eKOHOMIYHOI CBOOOAM, iHONKATOPY AepXaBHOI Baan y
Pi3HUX KpaiHax CBiTy, BeAeHHs Bi3Hecy, iHAEeKCY NOJITUYHOro pnamky. Metogom Moand@ikoBaHoi rofIoBHOT
KOMMOHEHTN BU3HA4YEHO BaroBi KOedilieHTN BKa3daHMX NOKa3HUKIB B iHTerpanbHin ouiHui. BuasneHo, wo
iCTOTHMIN BNAMB HA PiBEHb KOPYMLUIi MaloTb Taki NOKAa3HMKMN: IHOEKC NI0OACBKOro PO3BUTKY, iIHOAEKC OCBITU,
BBl Ha ayuly HaceneHHs, koediuieHT NoaCcbkOi HEPIBHOCTI, BIACOTOK 3aMHATOrO HaCeseHHs, BiACOTOK
npawue3gaTtHoro HaceneHHs. Po3pobneHa 6GaratodakTtopHa MOAeNb, WO OAaE MOXIIMUBICTb OLUiHIOBATU
e(EeKTUBHICTb NPUNHATUX aHTUKOPYNLIAHNX 3aX0L;iB.

Knio4yoBi cnoBa: iHTerpasbHe OUiHIOBAaHHS; iHTErpasbHa OuiHKa PiBHA KOPYMLii; PENTUHIOBI NOKA3HUKMU;
MYJILTUKOSIHIQPHICTb; PIBHAHHA PErpecii.
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UHTerpanbHoOe oueHuUBaHNE YPOBHS KOPppPYynuun B Mupe

AHHOTaumns. BaxHoe MecCTo B cTpaternyeckux nporpaMmmMax aHTUKOpPpPYnUMOHHOW AeATEeNIbHOCTU 3aHMMaeT
Hay4HO OOOCHOBaHHasi METOAMKA OLEHKM YPOBHS KOPPYMMMPOBAHHOCTM oOuwectBa. [lonyyeHHble
PENTUHIOBbIE NMOKa3aTen OTpaxaloT AMHAMUKY KOPPYNuuK B CTPaHe, a U3SMeHeHne no3muum rocygapcraea
B penTUHre nokasbiBaeT 9a¢pPeKTUBHOCTb NPOBEAEHNS aHTUKOPPYNLMOHHOM NOANTUKN. [TOCKObKY AaHHbIE
NOJTYYEHHbIX PEATUHIOB CYLLLIECTBEHHO OTIMYAIOTCSA, aKTyaNbHOM HAY4YHO NPOOEMON ABNSETCS COYETAHNE
NX B e4MHON MHTEerpanbHom oueHke. ABTopamMu paspaboTaHa METOLOIOMNSA MHTErpaibHOM OLLEHKM YPOBHS
KOppynuuu B CTPaHe U OLEHEHO BAUSHWE Ha HEro pasfiyHbIX COUMasbHO-3KOHOMUYECKNX (DaKTOPOB.
MHTerpanbHoe oOueHVBaHME OCYLLECTBAEHO Ha OCHOBE WCXOAHbIX MnokasaTefnen WHAEeKCa BOCMPUATUSA
KOppynuMn, MHAEKCA 3KOHOMWYECKONM cBOOOAbI, MHAMKATOPA FOCYAAPCTBEHHOM BNACTU B PasNYHbIX
CTpaHax Mupa, BeeHunst GBusHeca, MHAeKca NoMTn4eckoro pucka. Metoaom MoanduunpoBaHHON raBHOM
KOMMOHEHTbI onpeaeneHbl BECOBble KOIPPULMEHTLI YKa3aHHbIX NokasaTenein B MHTerpasabHON OUEHKE.
O6HapyXeHo, 4TO CYLLECTBEHHOE BJ/IMSIHUE HA YPOBEHb KOPPYMUMW MMEIOT clenylolme nokasarenu:
WHOEKC 4YesloBe4eckoro pas3BuTtus, MHOekCc obpasoBaHus, BB Ha aywy HaceneHus, ko3dPuuueHT
YeJIOBEYECKOr0 HEPABEHCTBA, MPOLEHT 3aHSATOrO0 HACENeHUs, NPOLEHT TPYAOCNOCOOHOro HaceneHus.
PazpabotaHa MHorogakTtopHas Moaenb, JaeT BO3MOXHOCTb OLeHMBaTb 3P PEKTUBHOCTb NPUHMMAEMBbIX
AHTUKOPPYMLUNOHHBLIX MEP.

KnioueBble cnoBa: nHTerpajbHOE OLEeHMBaHWE; MHTErpasibHas OLeHKa YPOBHS KOPPYNLUMKU; PENTUHITOBbLIE
nokasaresnun; MynbTUKOJIMHUAPHOCTb; YPaBHEHME Perpeccun.

1. Introduction

The problems of preventing and combating corruption are relevant for all countries without ex-
ception. In order to solve these problems different countries develop systems of anti-corruption
measures that take into account national specialties of each country. In Finland, which is one of
the most corrupt countries in the world, there is no special anti-corruption structure; the Minis-
try of Justice, courts and law enforcement agencies are responsible for fighting corruption. The
low level of corruption in the country is ensured by an efficient organization of the administrative
system, the activity of public institutions and high wages of public servants (Sytnyk, 2016). In the
UK, laws have been accepted to regulate the terms of service, remuneration and the principles
of conduct of civil servants. A special anti-corruption structure is the Office for Combating Cor-
ruption on a Particularly Large Scale. France has established the Central Service for the Preven-
tion of Corruption, which collects centralised information on cases of corruption and provides
this information to the judicial and investigative authorities. The French law provides for main-
ly administrative liability for acts of corruption (Parhomenko-Kutsevil, 2019). A special feature
of anti-corruption in Germany is the community support, efficient financial system. An impor-
tant anti-corruption gear is the creation of a register of corrupt companies, which are no longer
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able to obtain public contracts (Petrashko, 2014). In Singapore, a Corruption Investigation Bu-
reau has been set up and its powers have been expanded. Under the country’s laws, those found
guilty of Habarna riots are liable to up to five years’ imprisonment or a USD 100,000 fine. To com-
bat corruption in the state apparatus, harsh methods have been used, including dismissal of em-
ployees (Bogomolov et al., 2014).

Regardless of national peculiarities in the system of anti-corruption measures, a scientifically
based methodology of assessing the level of corruptibility of the society should occupy an impor-
tant place.

An important place in the strategic programmes of anti-corruption activities is occupied by a
scientifically based methodology of assessing the level of corruptibility of the society. The results
of the assessment can be used to determine the effectiveness of anti-corruption measures. The
method of comparative rankings is widely used in different countries around the world to assess
the scale of corruption. Data from expert assessments and sociological surveys is used to deter-
mine the scope of corruption. The ranking indicators illustrate the annual dynamics of corruption
in a certain country; changes in the state’s position in the ranking show the success of anti-cor-
ruption policy or vice versa. However, the findings of the rankings differ greatly. The world orga-
nizations use different methodologies, diverse sources, as well as non-transparent mechanisms
during the preparation of the rankings, therefore their validity is subject to the influence of sub-
jective factors, political and ideological conjuncture.

2. Brief Literature Review

Anti-corruption issues were discussed in the works of many authors. Chang (2013) investigated
the synergy of factors in the development of corruption relations according to several parameters,
including the number of corruptive public authority levels, corruption expansiveness, anti-corrup-
tion infrastructure and its quality. A number of works by various authors are devoted to the study of
corruption in various spheres of the public life. The phenomena of corruption in international busi-
ness have been described in Bahoo et al. (2020). The phenomena of corruption in banks have been
analyzed in the works of Bahoo (2020). Problems of corruption in the economy were studied in the
works of Bahoo et al. (2021). The determinants of corruption at the individual level were investigated
in the work of Mangafi¢ and Veselinovi¢ (2020). Paunov (2016) has investigated the impact of cor-
ruption on the acceptance of quality certificates and patents by smaller and larger firms.

An overview of the discussions on corruption accumulated in scientific research was given in
the work of Marani et al. (2018). The relationship between exposure to local corruption and men-
tal health was examined in article of Sharma et al. (2021). Empirical approach to model corruption
using the concepts and tools of complexity science and complex networks has been presented
by Luna-Pla and Nicolas-Carlock (2020). An interdisciplinary approach to the study of corruption
was proposed in work of Pertiwi (2018). Zimelis (2020) suggested using an integrated approach
to the study of corruption. The use of a synergetic methodological approach to the understanding
of anti-corruption transformations of public law in an open society was studied in the work of Ma-
karenkov (2020).

Kolesnikova and Turuk (2016) claimed that the corruption reasons are a disproportionate
«growth» of bureaucratic apparatus of officials, imperfection of the legislation system that regu-
late the relationship between government and capital in terms of sphere of influence and others.

The main tasks of the authorized departments for prevention and detection of corruption in
ministries and central executive bodies were considered in the work of Holovkin (2018). In the
work of Melnyk and Koren (2018), the crisis in economy, poor development of small and me-
dium-sized businesses and mass unemployment were named among the main causes of cor-
ruption in Ukraine.

Hubin (2019) specifies that the economic de-shadowing can prevent corruption rent, since
without the opportunity to earn, hide, accumulate and spend it, sense of corruption is lost. The
author suggests to simplify the taxation system, slightly reduce taxes and strengthen control
over tax evasion.

The problem of corruption is a key factor in restraining economic reforms in the country.
According to a survey of foreign investors conducted by the European Business Association,
Dragon Capital and the Center for Economic Strategy in 2019, the main obstacles to foreign in-
vestment in Ukraine are (by a 10-point scale): widespread corruption - 8.3; distrust to the judi-
cial system - 8.2; monopolization of markets and seizure of power by oligarchs - 6.5. Ukrainian
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citizens have not seen the effective steps of the authorities in order to overcome corruption ac-
cording to the survey (United States Agency for International Development, 2020). 71% of re-
spondents have not noticed any changes in the promoting anti-corruption reform and only 22%
have noticed slow changes.

The problem of corruption in the state, as the main political problem of Ukraine, is recognized
by various target audiences, and they do not observe any progress in overcoming it.

The economic reasons for corruption include limited resources such as land and minerals.
Thanks to the investigations of detectives of the National Anti-Corruption Bureau of Ukraine
(2017) and prosecutors of the Specialized Anti-Corruption Prosecutor’s Office in the agro-indus-
trial complex, 32 cases of corruption at state enterprises were sent to the court. PJSC «State Food
Grain Corporation» has been reimbursed about UAH 70 million, which amounted to USD 2.68
million at the exchange rate as of May 2017. Corruption in the agro-industrial complex is main-
ly land fraud (52%) misuse of funds and property of state-owned enterprises (48%). The losses
from corruption schemes exposed by the detectives of the National Anti-Corruption Bureau in the
agro-industrial complex exceeded UAH 2 billion. The number of cases of corruption identified by
NABU detectives in the agro-industrial sector as of 30.06.2017 exceeds UAH 2 billion.

One of the areas where corruption can occur is the organization of public procurement. The
National Agency for Corruption Prevention (NACP, 2021) has identified 25 of the biggest corrup-
tion risks in this area, including: Increase in the estimated value and volume of the procurement,
piecemeal division of the subject matter of the procurement to eliminate competitive procedures,
discriminatory conditions in the tender documentation and limitation of competition, unwarranted
use of the negotiation procedure of the procurement, demanding parens patriae documents in the
composition of the tender offer and product samples.

NAPC also developed recommendations for eliminating the identified risks and prepared a
checklist of issues to be included in the checklist for identifying the presence of corruption risks
and achieving an effective outcome of the procurement procedure. Procurement during quaran-
tine can cause problems for suppliers in obtaining paper certificates. In order not to disqualify the
favourable bids, it is necessary to specify in the bidding documents the possibility of providing the
relevant notices electronically.

Having analyzed the findings of the International Center for Economic Research «Doing Busi-
ness» (2019), we observed the absence of competitive conditions in Ukrainian economy. Although
the ratings of Ukraine for 2019 have risen by five positions compared to last year, they remain ra-
ther low (715t place out of 190 countries). The rating increased due to simplification of cross-bor-
der trade, abolition of the requirements for checking for auto parts, amending the rules of civil pro-
cedure in order to introduce pre-trial proceedings as part of the methods used in court and the
ease of obtaining construction permits, but Ukraine worsened its position in the context of taxes
payment ease.

According to the analytical group of the World Economic Forum (WEF), Ukraine ranked 85% in
the 2019 global competitiveness rating, having worsened its position by two points (Schwab 2019).
Negative factors for doing business in Ukraine are the following: political instability, corruption,
inflation, the complexity of tax legislation, high tax rates, difficult access to finance, foreign ex-
change market regulation, instability of government, ineffective state bureaucracy.

The non-profit organization Transparency International (2019) published the World Corruption
Perceptions Index, where Ukraine returned to a level of 2017 and ranked 126%" out of 180 coun-
tries. The index is based on several independent surveys involving international financial and
human rights experts, in particular from the World Bank, the American Organization Freedom
House, the Asian and African Development Banks. Ukraine is ahead of Russia among neighbou-
ring countries (28 points, 137t place), Poland is a leader (58 points, 415t place), Belarus added
one point and now has 45 points and 66" place.

This index is the subject of scientific research by various authors. The results of the corrup-
tion index based on the definition and the Transparency International index were analyzed in
work of Zouaoui et al. (2017). A study of the features of the corruption perception index was
carried out in the work of Baumann (2020). The role of the media in measuring the perception
of corruption has been studied in the work of Noerlina et al. (2017). Gilman (2018) investigated
the subindicators used by the Corruption Perceptions Index and noted doubts about the quali-
ty of their data. A critique on the Corruption Perceptions Index is given in article of Budsaratra-
goon and Jitmaneeroj (2020).
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Hart (2019) investigates how measuring the level of corruption helps in the design, implemen-
tation and monitoring of development programmes. Johnson and Mason (2013) explore the feasi-
bility of using country-specific corruption measurement indicators (proxies) to assess the impact
of implemented anti-corruption measures. Johnson (2015) describes in detail the types of data
that can be used at different stages of corruption risk assessment. Merry (2016) describes the
quantitative limits that are created when investigating complex social phenomena and highlights
the tendency to quantify the international development field, which includes the anti-corruption
field. Cooley (2015) points out that when ranking the level of corruption, the role of subjective indi-
cators increases, resulting in the perception that countries are more or less corrupt than they really
are. According to Sequeira (2012) the sub-indicators of corruption: are influenced by another cog-
nitive bias, resulting in a tendency to associate the level of corruption in the country with the level of
economic development.

Malito (2014) divides the large number of indicators that reflect the level of corruption into three
groups: indicators based on survey results, indicators based on global governance indices, and
capacity indicators. The author points out that it is not possible to measure corruption in one indi-
cator due to the presence of different forms of corruption. Moreover, the efficiency of anti-corrup-
tion measures is difficult to assess due to the non-linear nature of the environment and the dyna-
mism of processes.

Cardenas et al. (2018) in investigating the phenomenon of corruption in Latin America, they
proposed the use of a synthetic cumulative indicator derived through factor analysis using the
principal components methodology to capture significant statistical information. The indicator re-
flects 86 per cent of all corruption-related information collected.

He (2016) based on an empirical study of corruption indicators, for 20 years, argues that there
is no causal link between cultural traditions and the level of corruption in countries. The correla-
tion between these indicators may be due to the subjectivity of assessments caused by the cultu-
ral superiority of respondents.

3. Purpose
The purpose is to develop a method for integrated assessment of the corruption level in the
country and impact of various socio-economic factors on it.

4. Methodology and Results

To assess the level of corruption, indicators calculated using different methodologies are
used. A comparative analysis shows that the rankings of countries based on different indicators
can differ significantly. Therefore, for an overall assessment of the level of corruption it is advi-
sable to develop an integral indicator that combines several well-known indicators.

The development of this integrative indicator involves the following steps:

1. Selecting initial indicators to build a hierarchical system based on them.

2. Determination of integral assessment for each multiplier of the system, which requires nor-
malization of the given set of indicators, i.e., bringing them to the same measurement scale,
and determination of gross ratios for each of these indicators.

3. Determining the overall integral assessment of the level of corruption on the basis of the resul-
ting integral assessments of the indicator’s multiples.

The set of initial indices includes the following:

1. Corruption Perception Index (CPIl). This index is calculated by Transparency International
based on the thirteen researches of the international organizations: PERC Asia Risk Guide,
World Bank CPIA, World Economic Forum EOS, Global Insight Country Risk Ratings, Bertels-
mann Foundation Transformation Index, African Development Bank CPIA, IMD World Com-
petitiveness Yearbook, Bertelsmann Foundation Sustainable Governance Index, World Justice
Project Rule of Law Index, PRS International Country Risk Guide, Varieties of Democracy Pro-
ject, Economist Intelligence Unit Country Ratings, Freedom House Nations in Transit Ratings
(Transparency International, 2019). This index takes a value from 0 to 100, a higher value cor-
responds to a lower level of corruption. This index is often used to assess the corruption le-
vel in countries. But it is criticized for inaccuracy and inconsistency (Volianska, 2010, p. 220).
Corruption Perception Index assesses the corruption level only in the public sector.

2. Index of Economic Freedom (IEF). Thisindexis calculated on the basis on twelve factors: proper-
ty rights, efficiency of the judiciary, government integrity, tax burden, government expenditure,
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fiscal health, business freedom, labor freedom, monetary freedom, trade freedom, investment
freedom, financial freedom. The weight of these factors is considered to be the same, the cor-
relation between the factors is not taken into account. The index of Economic Freedom is as-
sessed on a scale from 0 to 100, the closer this index to 100, the higher economic freedom le-
vel (Miller et al., 2019).

3. World Government Indicator (WGI). This indicator is calculated on the basis of survey of a large
number of enterprises, citizens and experts conducted by analytic center, private firms, inter-
national and non-government organizations. To determine this index, we use the integrated as-
sessment based on initial indicators: voice and accountability (VA), political stability and ab-
sence of violence (PV), government efficiency (GE), regulatory quality (RQ), rule of law (RL),
and corruption control (CC). The assessment of a government control level varies from -2.5 to
2.5 (World bank group, 2019).

4. Ease of Doing Business Index that is reflected in the project «Doing Business» (DB). The World
Bank determines this rating according to a study of regulatory rules for starting business, ob-
taining construction permits, registering property, getting a credit, protecting investors, paying
taxes, foreign trade, enforcing contracts, closing a business, access to electricity and employ-
ment (The PRS Group, 2019). This index should be included in the integrated assessment of the
corruption level because of corruption in these fields of activity.

5. Political Risk Index (PRS) assesses political and business environment in the country (The
PRS Group, 2019). The initial data for determining this index are the same indicators used for
calculation of the index of government indicator, but their values are calculated by the ana-
lytical agency Political Risk Services Group and assessed on a scale from 0 to 1. Based on
these data, we determine the value of the PRS index using the integrated assessment.

The described above indices form a hierarchy system, which is shown in Figure 1.
We used the following symbols X corruption perceptions index, X2 - index of economic free-
dom, X, - government indicator, X, - components of indicator WGI (X;; - index VA, X, - index PV,
-index GE, X, - indexRQ, X, - index RL, X, -index CC), X, - index of ease of doing business,
- polltlcal risk index, X5 - components of index PRS (X, - mdex VA, X, - index PV, X, - index

GE, X, -indexRQ, X, - - index RL, X, - index CC). For the study, we selected data from 36 coun-

tries for the period of 2012-2019. The countries were selected on the following principle: Ukraine,

neighboring countries (Belarus, Moldova, Poland, the Russian Federation), countries which oc-
cupy high places in the rating according to the Corruption Perceptions Index (Denmark, New Zea-
land, Finland, Singapore, Switzerland, Sweden, Norway, the Netherlands, Luxembourg, Germa-
ny, Iceland, Canada, Great Britain, Australia, Austria, Hong Kong, Belgium, Ireland, Spain, Japan,

Uruguay, UAE, France, the USA, Post-Soviet countries (Latvia, Lithuania, Estonia, Azerbaijan, Ar-

menia , Kazakhstan) and China.

Let us denote through x;,, index value X, and through x;;, index value X;; for the k-th country
per year {where { - numerical order of the year during the studied period.

Figure 1:
Hierarchy system of corruption indices
Source: Compiled by the authors according to the results of the study
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We determine normalized indices Y;and Y;;, value of which belong to the interval [0.1]. Since
the corruption perception index X, takes value from 0 to 100, the corresponding normalized in-
dex is determined by the equation y,;, = x,,/ 100. The normalized index of economic freedom is
calculated in the same way Yy,,, = x,;,/ 100. Since the indices X;;, on the basis of which the go-
vernment indicator is calculated, take values from x3“]'“ =-2.5to x;;* = 2.5, normalization is car-
ried out by the formula:

min
y3fk1 - xmax min 5 . (1)

3/ TX3

Index X4 represents a country’s place in the ease of doing business rating. This index takes
value from 1 to 189 since 189 countries have been considered. Therefore, normalization is car-
ried out according to the formula y,;,, = (189 - x4;,) / (189 - 1). Indices ij, on the basis of which
the political risk index is calculated, take values from x“““ =0 to x;7" = 1, then values of the nor-
malized indices are equal to the corresponding values of the initial ones ys;,, = Xsj, -

The integral assessment of the corruption level in the k-th country in the tth year is determined
as follows:

6 6
Wi =i + 0y + 04 ZﬂSijjkt Ty Y4y + s ZﬂSijjkt. (2)
=l =

Where ;is aweight coefficient of ¢-th index in the integral assessment,
of j-th index in the integral assessment X;.

The weight coefficients j are chosen to be proportional to the squares of the component
eigenvector of covariance matrix of the normalized indices that corresponds to maximum eigen-
value of this matrix. The weight coefficients ;are determined similarly.

The integrated assessments of the corruption level for 2019 obtained with the help of the deve-
loped method are given in Table 1, Figure 2 and Figure 3.

The integral indicator of the level of corruption is influenced by a large number of socio-
economic factors, among which the following were selected for the study: educational le-
vel, employment rate, population income, and income inequality. To assess the impact of
these factors, a link between the integral assessment of the level of corruption and the fol-
lowing indicators was made: human development index (a composite index measuring ave-
rage achievement in three basic dimensions of human development - a long and healthy life,
knowledge and a decent standard of living), education index (education index is an average
of mean years of schooling (of adults) and expected years of schooling (of children), both ex-
pressed as an index obtained by scaling with the corresponding maxima), GDP per capita,
coefficient of human inequality (calculated as the arithmetic mean of the values in inequali-
ty in life expectancy, inequality in education and inequality in income), percentage of the la-
bor force population ages 15 and older that is not in paid employment or self-employed but
is available for work and has taken steps to seek paid employment or self-employment. The
statistics were taken from the report on human development published by the United nations
development programme (2020).

For each of these indicators we determine the correlation coefficient of this indicator with the
integral assessment of the corruption level and form a linear regression equation W = g+t b,
where gis a factor indicator. For checking adequacy of the distribution we use Fisher criterion. The
results of the study are shown in Table 2.

Thus, close relationship between the integrated assessment of the corruption level and the
human development index, the education index and GDP per capita has been established.
There are also significant links with the human inequality coefficient, the percentage of the em-
ployed population and the percentage of the working-age population that is not working and
looking for work.

To study the simultaneous impact of several factors on the integrated assessment of the cor-
ruption level, we use a linear multiple regression model. The information foundation of this model
is value of the integrated assessment of the corruption level and affecting factors in 35 countries
in 2019. The following conditions must be fulfilled in order to use the model:

i is a weight coefficient
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Table 1:
Indices of the corruption level (2019)
k Country Components of integrated sment Integrated assessment
CPI IEF WGI DB PRS
1 |Australia 0.77 0.81 0.82 0.91 0.93 0.85
2 |Austria 0.77 0.72 0.80 0.87 0.92 0.83
3 |Azerbaijan 0.30 0.65 0.36 0.87 0.35 0.40
4 Belgium 0.75 0.67 0.76 0.77 0.90 0.80
5 |[Belarus 0.45 0.58 0.40 0.81 0.41 0.46
6 |Armenia 0.42 0.68 0.48 0.79 0.39 0.47
7 |Hong Kong SAR, China 0.76 0.90 0.75 0.98 0.73 0.78
8 |Denmark 0.87 0.77 0.85 0.99 0.96 0.90
9 |Estonia 0.62 0.77 0.76 0.90 0.69 0.71
10 [Ireland 0.74 0.81 0.78 0.88 0.94 0.83
11 [Iceland 0.78 0.77 0.81 0.89 0.92 0.85
12 [Spain 0.74 0.66 0.68 0.85 0.76 0.74
13 |Kazakhstan 0.34 0.65 0.43 0.86 0.66 0.53
14 |Canada 0.77 0.78 0.83 0.89 0.95 0.85
15 |China 0.41 0.58 0.42 0.76 0.46 0.47
16 |Latvia 0.56 0.70 0.67 0.90 0.65 0.66
17 |Lithuania 0.60 0.74 0.69 0.93 0.66 0.68
18 |Luxembourg 0.80 0.76 0.85 0.65 0.95 0.85
19 [Moldova.. 0.32 0.59 0.43 0.76 0.42 0.43
20 |Netherlands 0.82 0.77 0.85 0.81 0.95 0.87
21 |Germany 0.80 0.74 0.81 0.88 0.93 0.85
22 |New Zealand 0.87 0.84 0.87 1.00 0.97 0.91
23  |Norway 0.84 0.73 0.87 0.97 0.96 0.89
24 |United Kingdom 0.77 0.79 0.79 0.96 0.93 0.85
25 |United Arab Emirates 0.71 0.78 0.62 0.95 0.71 0.71
26 |Poland 0.58 0.68 0.63 0.83 0.71 0.66
27 |Russian Federation 0.29 0.59 0.37 0.84 0.46 0.43
28 [Singapore 0.85 0.89 0.82 0.99 0.87 0.87
29 |United States 0.69 0.77 0.74 0.96 0.89 0.80
30 |Ukraine 0.30 0.52 0.40 0.63 0.47 0.42
31 |Uruguay 0.71 0.69 0.68 0.50 0.62 0.65
32 [Finland 0.86 0.75 0.87 0.91 0.97 0.90
33 [France 0.69 0.64 0.75 0.84 0.78 0.75
34 |Switzerland 0.85 0.82 0.86 0.80 0.94 0.87
35 |Sweden 0.85 0.75 0.86 0.94 0.96 0.89
36 pPapan 0.73 0.72 0.77 0.80 0.87 0.79

Source: Compiled by the authors according to the results of the study

Figure 2:
Integrated assessment of the corruption level in 2019
Source: Compiled by the authors according to the results of the study
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Figure 3:
Dynamics of the integrated assessment of the corruption level in Ukraine
Source: Compiled by the authors according to the results of the study

Table 2:
The impact of human development indices on the integrated assessment of corruption
Sign Indices Correlation coefficient Regression equation Fisher’s test
(<] Human development index 0.92 W= 25.3g;-1.51 1618.64
gz Education index 0.69 W= 1.711g,-0.725 263.04
Js GDP per capita 0.77 W= 6.36E-06g5+0.44 414
Jda Coefficient of human inequality 0.36 W=-0.025g4+0.94 37.75
Js Employment to population ratio 0.25 W=0.0056g5+0.39 18.77
Je Unemployment, total 0.21 W=-0.008g¢+0.776 8.63

Source: Compiled by the authors according to the results of the study

1) There should be no multicollinearity between factors. If multicollinearity is present, these fac-
tors cannot be used in the same multiple linear regression model, some factors must not be in-
cluded in the model.

2) The model must be adequate to the initial data.

3) The coefficients of the model must be significant.

The multiple linear regression model is constructed in several stages.
Stage 1. To test the factors for multicollinearity, we normalize the initial values of these factors.

Let g, be the value for i-th factor for k-th country. The normalized values are determined by the

formula:
norm ik _gi 1 T
=== (k=1,m),(i=1n) 3
Bl = o k= Lm =L (3)
where:

n - number of factors,

m - amount of initial data for each factor (for our research m = 35),
g - mean value of the factor g, by all studied countries,

G, - mean-square deviation of the factor g;.

Let G,,,, - matrix of dimension m x n, the elements of which are normalized values of the fac-

tors, and G, is a matrix transposed to it. Determine the correlation matrix Kor=G!  G,,,..,the

norm

elements of which show dependencies between factors: the closer the element in absolute value

to 1, the stronger relationship between the relevant factors. To check the presence of multicolli-

nearity between factors, we determine the calculated and tabular value of the criterion 2. If the

calculated value in absolute value is higher than the tabular value, then there is multicollinearity
between the variables, therefore, at least one of the factors must be discarded.

Stage 2. We calculate the coefficients of the multiple regression equation. In order to do this

we determine the matrix A = (G'G) 'G"Q, where Gis a matrix, the first column of which consists
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of units and other columns contain values of the factors g G"is a matrix, transposed to G, Qis a
column vector of integrated estimates. The elements of matrix A are the coefficients of the regres-
sion equations.

Stage 3. We check the adequacy of the obtained model to initial data and significance of its
coefficients.

With six factors, it is possible to have 15 two-factorial, 20 tri-factorial, 15 four-factorial, 6 five-
factorial and 1 six-factorial linear multiple regression model. The study of all these models showed
that only two-factorial model meets the requirements of multicollinearity absence, adequacy to
initial data and significance of all coefficients. It reflects the dependence of integrated assessment
of corruption on GDP per capita and human inequality coefficient. The equation of this model has
the following form W=0.0000054g; - 0.015g, + 0.615.

We determine the coefficients of elasticity of the integrated assessment of the corruption level
in relation to value of GDP per capita and in relation to the coefficient of human inequality coeffi-
cient. For Ukraine, these coefficients are equal to 0.119 and -0.178, respectively. This means that
an increase in GDP per capita by 1% with a constant human inequality coefficient will improve the
expected value of the integrated corruption index by 0.119% and a decrease of the human ine-
quality coefficient by 1% with a constant GDP per capita - by 0.178%.

5. Conclusions

The integrated assessment should be used in order to assess the corruption level in different
countries. It combines Corruption Perception Index, Index of Economic Freedom, World Govern-
ment Indicator in different countries worldwide, Index of Doing Business, Political Risk Services In-
ternational Country Risk Guide.

Such factors as human development index, education index, GDP per capita, human inequality
coefficient, percentage of employed population, percentage of able-bodied population not wor-
king and looking for work have a significant impact on the integrated assessment of corruption.
A study of two-factorial model of the dependence of the integrated assessment of the corruption
level on GDP per capita and the human inequality coefficient showed that increasing GDP per ca-
pita and reducing human inequality coefficient results in a corruption decrease in the country.

To increase the effectiveness of anti-corruption activities, along with improving the general sys-
tem for preventing and combating corruption and implementing anti-corruption measures in the
priority areas, it is necessary to provide measures in order to increase an education level, over-
come unemployment and income inequality and increase population income.

It is important to prevent corruption in the area of public procurement where the cost and vo-
lume of procurement may increase, competition may be curtailed and other corruption risks may
arise. The potential for such risks increases during quarantine when there are problems in obtai-
ning pesticide certificates. One of the measures to mitigate these risks should be the use of elec-
tronic documentation in procurement process.
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