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УДК 338

Use of statistical tools when monitoring threats to national security
Abstract. The article is devoted to assessment of the impact of corruption on economic growth in the context of globalization. The 
goal of the research is to substantiate the use of statistical methods when assessing the impact of corruption on economic growth. 
In conditions of Russia’s transition to an innovative path of economic development an urgent task is to increase economic growth. 
Corruption has a negative impact on economic growth, reducing the efficiency of public investments; as well as on investment 
attractiveness, scaring off foreign investors. Because of corruption, revenues from taxation reduce; the budget does not receive the 
necessary funds to finance government expenditures. Ultimately, these negative effects lead to the diminution of economic security. 
The problem of corruption is high on the list of threats to national security of any state. It is pointed out that the use of matrix method 
allows assessing the positions of the countries in terms of two factors: the Corruption Perceptions Index and the value of GDP per 
capita. A statistical estimation of the impact of corruption on economic growth using regression model is presented. The conclusion 
concerning the necessity of methodology developing for quantification of threats to national security is made.
Keywords: Corruption; Corruption Perceptions Index; National Security; Threats to National Security; Economic Growth
JEL Classification: F01; H56; O57
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1. Introduction
Economic security is considered by most authors as the 

most important qualitative characteristic of economic system, 
which determines its ability to maintain normal living conditions 
for the population and sustainable resourcing of the national 
economy, as well as assert national interests.

The concepts of «threat» and «security» are closely re-
lated to each other: it is impossible to conduct a full study of 
economic security without examining threats. The economic 
damage inflicted on a subject as a result of materialisation of 
threats may be related to its inability to withstand competition, 
corruption and other internal and external factors.

Corruption is understood as an abuse of entrusted po-
wer for personal gain. According to macroeconomic resear-
ches, corruption is an obstruction to economic growth, which 
often provides financial support to organized crime and terro-
rism and constitutes a serious threat to the national security of 
states. Corrupt behaviour of authorities as a social phenome-
non restricts economic freedom in business environment and 
freedom of competition, increases differentiation of the popu-
lation by the level of income and the quality of life, leads to so-
cial and economic instability and political tension in a country.

2. Brief Literature Review
The study of scientific literature has shown that modern 

scholars consider corruption as the most serious obstacle to 
the effective implementation of the socio-economic and politi-
cal strategy of states.

Recent empirical studies have revealed that corruption is 
responsible for low economic growth, less foreign and domestic 
investment, high inflation, currency depreciation, low expendi-
tures on education and health, high military expenditures, high 
income inequality and poverty, less tax revenue, and high child 
and infant mortality rates [1]. When corruption has become sys-
temic, it resembles organized crime [2].

According to the team of authors, Kenny, Klein & Sztaje-
rowska (2011), «the first line of defense for policymakers against 
the major ill effects of corruption in infrastructure is the restric-
tion of government transfers to firms and reliance on consu mer 
prices that effectively cover full cost. Corrupt elites may have 
an interest in going along with such policy change, because it 
might make them better off too» [3].

The paper shows that different types of corruption diffe rently 
affect economic development. Bad corruption, or corruption 
which is associated with poor institutions, has a negative impact 
on economic growth and capital accumulation. Howe ver, resi-
dual (idiosyncratic) corruption, or corruption which is uncorrela-
ted with other governance characteristics, has a strong po sitive 
effect on development in countries with poor institutions [4].

Corruption benefits the few at the expense of the many; 
it delays and distorts economic development, preempts basic 
rights and due process, and diverts resources from basic ser-
vices, international aid, and whole economies [5].

It might be well to point out that scholars study the influe n ce 
of the corruption upon different parameters of socio-economic 
development of society. In such a way, the research of causal 
effect between the corruption and the availability of large vo-
lume of natural resources is of special interest [6].

The research conducted by Papaconstantinou, Tsagkanos 
& Si riopoulos (2013) corroborated the negative influence of the 
bureaucracy on the growth of the Gross Do-
mestic Product per capita of the European 
Union [7].

It was proved by Ehsan, Rosser and Ro-
s ser (2004) that the growth of the tax burden 
contribute to the increase of the illegal (black-
market) component of the economy, which is 
closely connected with the corruption [8].

Thus, a successful anti-corruption poli-
cy is impossible without fundamental studies 
of this phenomenon, as well as the factors 
which cause it.

3. Purpose
To substantiate the use of statistical me-

thods when assessing the impact of corrup-
tion on economic growth.

The authors propose to use statistical tools that allow cha-
racterising the relationship of corruption phenomena and living 
standards, as well as giving evaluation of the level of the im-
pact of its factors in the overall system of threats to the natio-
nal interests of a state.

The statistics of OECD National Accounts Statistics Data-
base for the countries and the data published by Transparency 
International are the information base (materials) of this study.

The methods of comparative, dynamic, coefficient and re-
gression analyses of the key indicators using STATISTICA 7.0 
program as well as graphical analysis of the obtained results 
(the construction of matrices) are applied in the study.

4. Results
World economic practice offers a variety of techniques for 

shadow economy assessment including corruption assess-
ment. Thus, for example, an annual composite index which 
measures the level of corruption perception in the public sec-
tor in different countries called the Corruption Perceptions In-
dex (CPI) is widely used. This index is calculated on the basis of 
surveys conducted among experts and business communities 
by the international organization Transparency International.

As it was noted above the CPI, in fact, is civil corruption 
control tool. It should be noted that national statistical servi ces 
of different states are constantly improving methods of sha-
dow economy quantitative evaluation, but there is no general-
ly accepted global evaluation system, however. It is clear that 
statistical accounting and assessment of this phenomenon in 
the SNA (System of National Accounts adopted in all deve-
loped countries) will allow considering a detailed and compre-
hensive picture of the relationship of corruption and econo-
mic growth.

To evaluate the relationship and the impact of corruption 
and economic growth, we have conducted a study of sampled 
population of countries according to Transparency Internatio nal 
(Table 1). The sampled population of the countries is ranked 
on a scale from 0 (the highest level of corruption) to 100 points 
(the lowest level of corruption).

In order to characterize the economic growth and eliminate 
territorial and demographic differences, we have calculated 
GDP per capita for the countries under study (Table 2).

Tab. 1: The CPI dynamics for the period of 2009-2013

Tab. 2: The GDP per capita dynamics for the period of 2009-2013

Source: Based on the data from:
http://www.transparency.org.ru/indeks-vospriiatiia-korruptcii

Source: Calculated by the authors using the World Bank Open Data

http://www.transparency.org.ru/indeks-vospriiatiia-korruptcii
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Using the matrix method, the relationship of CPI (in points) 
and economic growth (GDP per capita) is shown in dynamics 
for 2009 and 2013 in Fig. 1 and Fig. 2, respectively.

The obtained data analysis indicates a kind of stability 
in the dynamics when evaluating the relationship of CPI and 
economic growth for the last four years. Thus, the following 
countries are in the quadrant characterized by a high level of 
corruption and a low level of GDP per capita: India, China, 
Brazil, and Russia. Such countries as Great Britain, Canada, 
Germany, Japan and France are in the quadrant characterized 
by a low level of corruption and a high GDP per capita. Italy is 
in the quadrant characterized by a high level of corruption and 
a high GDP per capita.

Graphical analysis (Fig. 1 and Fig. 2) indicates a link be-
tween the Corruption Perceptions Index and GDP per capita.

The diversity of factors influencing the studied process can 
be divided into two groups: the main (it determines the level of 
the studied process) and the secondary. The secondary often 
has an accidental character, determining specific and indivi-
dual features of every object of study, which is why the univa-
riate regression was chosen.

Using the data shown in Table 3, we have conducted a 
statistical estimation of the impact of corruption on economic 
growth by means of regression analysis.

It is assumed that the rectilinear link is the basis for this de-
pendence, which can be expressed as a simple linear regres-
sion equation (1):

It is advisable to choose the CPI as an independent varia-
ble x and GDP per capita as a dependent variable y. To deter-
mine the parameters а0, а1 from the equation (1) STATISTICA 
7.0 program package was used; the results of the regression 
analysis are presented in the form of equation (2)

This equation shows that an increase of CPI index by one 
unit (i.e. corruption reduction) causes an increase of GDP per 
capita by US$ 0.00117.

Figure 3 shows the qualitative characteristics of the resul-
ting model: the correlation coefficient is 0.88, i.e., the link be-
tween the resultant characteristic (Y), and the factor characte-
ristic (X) is close. The determination coefficient is 0.79; it sug-
gests that 79% of the variance of GDP per capita is due to va-
riation in the characteristic X. The significance of the regres-
sion coefficient is checked by Table F-Fisher criterion. In this 
case, it indicates the significance of the coefficients.

5. Conclusions
According to the results of the conducted study, it can be 

concluded that corruption is a kind of public reaction to an un-
stable and ineffective economic and social policy of the state, 
an attempt to correct its most obvious defects. As a result of 
social adaptation of a large part of the population to crises and 
social problems, values of the consumer society and pragma-
tic attitudes to life-support begin to play a dominant role, which, 
in turn, influences the degree of readiness for corrupt relation-
ships.

Russian scientists Tkacheva, Sevrukova and Afanasyeva 
(2013) indicate that implementing a respon-
sible fiscal policy reduces many kinds of 
economic risks, increases Russian eco no-
my investment attractiveness, which is an 
important factor for the acceleration of the 
economic development of the country [9].

A developed system of complex bud get 
analysis comprising budget indicators of 
quantitative and qualitative analysis, an as-
sessment of the structure of fiscal re venues 
and expenditures both in terms of types of 
income and expenses, and in terms of inter-
level exchange for carrying out an inter-sec-
tor analysis will allow tigh tening the control 
over budget disbursement in the Russian 
Federation reducing the level of corruption 
in this sphere [10].

Thus, the modernization of political 
and social life in Russia, extreme comp-
le xity and diversity of modern processes 
and phenomena in the corrupt spheres re-
quire not only a qualitative study of their 
main driving forces, mechanisms and cha-
racteristics, but also a quantitative moni-
to ring and evaluation in order to create 
scien tifically based strategy of national an-
ti-corruption policy.

Threats to national security from the 
corrupt processes generate a need for this 
negative social and economic phenome-
non monitoring. Currently, there is almost 
no formalisation of the issue of corruption 
processes monitoring in Russia, i.e. infor-
mation collected by various bodies has no 
specific common form of representation, 
and is often fragmented, sometimes even 
contradictory. To resolve these contradic-

Tab. 3: Technology table for construction
of regression for 2013

Source: Compiled by the authors according to 
Tables 1 and 2

Fig. 1: Matrix of the relashionship of CPI (points) and GDP per capita (US$) for 2009
Source: Calculated by the authors

Fig. 2: Matrix of the relashionship of CPI (points) and GDP per capita (US$) for 2013
Source: Calculated by the authors

(1)

(2)
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Fig. 3: Regression analysis results
Source: Calculated by the authors from STATISTICA 7.0

policy. This covers both the involvement of civil society in the 
development of anti-corruption strategy and the use of social 
resources for the implementation of an anti-corruption policy.

The authors have proved that the CPI increase, i.e. corrup-
tion reducing, leads to the GDP per capita growth. The statisti-
cal tools proposed by the authors allow characterising the rela-
tionship of corruption phenomena and living standards, as well 
as assessing the level of factors impact in the overall system of 
threats to the national interests of the state.

tions it is necessary to create scientifically grounded concep-
tion and analytical framework to monitor corruption processes.

Being a systemic problem, corruption requires systemic an-
ticorruption efforts, which include coordinated actions of the 
three sectors of a society: government, business and civil so-
ciety. Nowadays, state power has the most resources to coun-
ter corruption in comparison with the other anti-corruption en-
tities; maximum involvement of civil society in the fight against 
corruption should become a central objective of government 
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