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Abstract: The article describes the methodical approaches to assessment of the state financial security level.
Ukraine has been taken as an example. A set of indicators that determine the level of financial security of Ukraine
has been analyzed. For the purpose of optimizing the list of indicators that are taken into account while
determining the integrated financial security level of Ukraine, the elements of correlation analysis have been
used. The development of correlation matrix made it possible to identify the level of interrelationship between
financial security indicators. A lot of indicators, proposed by the Methodical guidelines on the calculation of the
level of economic security of the state, are closely correlated with each other, enhancingthe overall effect
of their dynamics on the integrated level of financial security. The need to neutralize them has been established.
All things considered, suggestions for improvement the Methodical guidelines on the calculation of the level
of economic security of the state, based on the optimization of the indicator numbers and taking into
consideration the close correlations between them, have been proposed. Such indicators as: level
of capitalization of listed companies to GDP; gross international reserves of Ukraine; the share of loans in foreign
currency; ratio of liquid assets to short-term liabilities; level of GDP redistribution through consolidated budget;
the difference between the interest rates on loans granted by deposit-taking corporations and interest rates
on deposits attracted by deposit-taking institutions (except NBU) have been recommended for removal from
the method of Ukraine’s financial security assessment. The changes of methodical approaches to the diagnosis
of the state financial security level will allow us to obtain a relevant information base for the analysis of the state
financial security and make appropriate decisions concerning neutralization of threats and strengthening
of security.
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Introduction

In modern economic realities, one of the fundamental factors of a sovereign state’s
independence is the state financial security as a set of measures for fiscal and monetary

policies in order to achieve stability of the financial system and create favorable investment
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climate. Market conditions as well as a complex system of economic relations, the
unsatisfactory state of the domestic financial sector and the significant changes that have
taken place in recent years in Ukraine have created new threats to the domestic economy.
Consequently, monitoring of the state domestic financial sector due to the instability of the
internal and external environments is becoming increasingly difficult. Financial security, as
an integral part of economic security, has a significant impact on the level of economic growth
in a country. The key to financial security is the transparency of the processes occurring
in public finances and banking sector [J6zef Antoni Haber, 2018].

In order to achieve the highest level of financial security and ensure its strengthening,
the state should implement an appropriate mechanism. A key aspect is the constant
monitoring of the financial security level dynamics. Significant changes that have occurred
in recent years have also created new threats to the domestic economy, necessitating the
diagnosis of Ukraine's financial security [Mihus, 2018]. We should verify individual data
to determine financial security by establishing correlations between them. There are still
many questions regarding the assessment of the state financial security level.

The purpose of this research is to identify the level of interrelationship between
financial security indicators and to improve the Methodical guidelines on the calculation
of the level of economic security of the state based on the optimization of the indicator

numbers, taking into account the close correlations between them.

Literature review

A significant number of articles and other research are devoted to the exploration
of state financial security, its level and assessment. Scientists have been thoroughly working
out the structure of financial security, its indicators, factors, threats to financial security, and
the ways of their neutralization. The works of scientists such as Baldwin (1997), Yong (2009),
Nesadurai (2005), Nanto (2011), Ronis (2011), Wang (2004) are of a fundamental nature.
The authors consider the structure and concepts of financial security support, possible threats
and directions for their neutralization, basing on the example of the countries all over the
world. Studies of the relevant literature indicate the difficulties that arise in identifying the

concept of financial security.
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A country’s financial security is a multifaceted phenomenon: to start with, it is
a component of economic security, and, secondly, it is a subsystem of national security. At the
same time, financial security is a complicated multi-level system, which is formed by several
subsystems, each of which has its own structure and logic of development [J6zef Antoni Haber,
2018; Savytska, 2012]. It is the state of financial and credit sphere, characterized by balance
and quality of the system of financial interests, sufficient financial resources for all economic
entities and the population as a whole, that ensures the effective functioning of the national
economic system and social development [Yermoshenko, 2001]; protection of the state's
interests in the financial sphere, or the state of the budget, tax and monetary systems that
guarantees the state's ability to rationally use financial resources [Sukhorukov, 2004];
implementation of a targeted set of measures on fiscal and monetary policies in order
to achieve stability of the financial system and create a favorable investment climate
[Kulpinskyy, 2000].

According to Methodical guidelines on the calculation of the level of economic security
of Ukraine, approved by the Order of the Ministry of Economic Development and Trade
of Ukraine dated October 29, 2013, No. 1277, financial security is the state of the country's
financial system, which creates the necessary financial conditions for stable socio-economic
development, ensures its resilience to financial shocks and imbalances, creates conditions
for maintaining the integrity and unity of the country's financial system. In the article by Jozef,
Haber, Bukhtiarova, Chorna, lastremska & Bolga (2018), the level of financial security of the
country based on regression analysis of impact factors is forecasted. Based on the calculation
of the arithmetic mean of absolute deviations of independent variables, the estimated value
of Ukraine’s financial security level is calculated. Proposals for improving the Methodical
guidelines on the calculation of the level of economic security of Ukraine, concerning the
choice of indicators for assessing financial security, are made. We also believe that indicators
used to determine financial security should be revised. With this, we propose to establish
correlations between relevant indicators.

The study by Shkolnyk, Kozmenko, Polach & Wolanin (2020) aimed to assess the level
of financial security. Its structural analysis is carried out, and the factors influencing it are
identified, using the case of Poland and Ukraine. The countries’ financial security is analyzed
by four indicator groups. Using Harrington’s Desirability Function, an integrated financial

security indicator was created for each country. We fully share the position, formed in this
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study, that the set of indicators is wide, therefore it is not possible to use them as a standard

for all countries, since the structure and level of development of financial systems differ. Thus,
it’s necessary to determine their list individually within countries or regions.

Koilo, Ryabushka, Kubakh & Halik (2020) examined the financial security characteristics
and analyzed an integral indicator, based on a taxonomic approach. The research of Khalatur,
Pavlova & Zhylenko (2018) aimed at analyzing the current state of financial security indicators
of the national economy of Ukraine and defined the directions of increasing financial security
of Ukraine in the context of transnationalization and national interests on the basis of studying
and evaluating the practical bases. A correlation analysis was conducted to determine the
dependence of the money supply on other indicators of the national economy in Ukraine.
Unlike regression analysis, this is the only indicator that calculates this method of statistical
research. The correlation coefficient varies from +1 to —1. Pochenchuk G. (2014) proves the
point of view that financial security of the state firstly depends on governance efficiency.
We support this point of view, but we also suppose that the transparency of processes taking
place in public finances, the banking and non-banking sector, underlie the level of financial
security. Basing on the analysis of the key balance of payments accounts and several proposed
financial security indicators, a ranking of the analyzed economies is suggested
by Siemigtkowski. It is based on the Financial Security Index, which uses linear alignment
methods (Siemigtkowski, 2017).

Ensuring financial security at all levels of management is an urgent task for many
countries, including Ukraine. It is impossible to solve the economic problems facing the
country do not provide its financial security. This task becomes a special priority in conditions
of instability, financial crisis, changing economic realities, transnationalization and deepening
of global financial instability, increasing threats to all parts of the financial security of the state.

The indicators of state financial security must be studied under these conditions.

Methodology of the research

There are difficulties in assessing the state financial security due to different
approaches to the selection of appropriate indicators. Thus, according to the methodology
proposed by the Institute of Economics of the Russian Academy of Sciences, there are used 15

indicators, which are characterized by the highest level of sensitivity. In the methodology that
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has been used in Ukraine until 2013 (developed by the Ministry of Economic Development
and Trade of Ukraine, dated March 02, 2007, No. 60), financial security indicators were
defined according to the types of security: budget security; money market security and
inflation; currency security; debt security; insurance market security; stock market security;
banking security.

In modern economic realities, the assessment of the state financial security level
in Ukraine is based on the Guidelines dated October 29, 2013, No. 1277. Currently,
in accordance with the legal framework, financial security is formed by the following
components: banking, non-banking, debt, budget, currency and monetary security. Among
the main indicators of financial security of the country, scientists identify: GDP, GDP growth
rate, GDP per capita, income differentiation index, unemployment rate, industrial production
growth rate, import-export balance, inflation rate, natural population growth rate [Bilorys,
2002]; budget, currency, monetary, debt security, insurance market and stock market security
[Savytska, 2012].

The International Monetary Fund has developed its own methodology and set
of indicators to assess the financial stability of countries. Financial soundness indicators (FSls)
provide insight into the financial health and soundness of a country’s financial institutions as
well as corporate and household sectors. FSIs support economic and financial stability
analysis. The IMF methodology operates on a number of indicators, grouped by the following:
FSI Code Core; FSls for Deposit Takers; Additional FSls for Deposit Takers; FSls for Other
Financial Corporations; FSIs for Nonfinancial Corporations; FSls for Households; FSls
for Market Liquidity; FSIs for Real Estate Markets [Financial Soundness Indicators and IMF,
2019]. Each component of financial security, in addition to performing the relevant functions,
is an integral part of the synergetic system designed to ensure the stability of the national
economy in relation to internal and external negative impacts for its effective functioning
[Mihus, Akimova & Harnyk, 2018].

The list of indicators of economic security, defined by the Methodical guidelines on the
calculation of the level of economic security of Ukraine, contains a large number of financial
security indicators. In our opinion, the above list has some shortcomings: there is a large
number of proposed indicators and there is a fairly conditional distribution of their
components, which are often related; correlation between indicators in some way may distort

the integrated indicator of economic security. In order to avoid certain shortcomings, we
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propose to identify possible correlations between financial security indicators. For those that
significantly correlate with other indicators we consider their weights to be reduced or we
should exclude them altogether. This will allow a wide range of scholars and practitioners
to have access to information characterizing the state of financial security of Ukraine, as well
as to make appropriate decisions concerning neutralization of threats and strengthening

of security.

Results

Let's analyze the closeness of the relationship between the sets of financial security
indicators. The initial data for analysis are given in Table 1. The same table indicates the
symbols of economic security indicators for standardization of further calculations.

The research period is 2013-2019.
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Table 1. Initial data for the analysis of the closeness of the mutual influence of financial security indicators of Ukraine

Indicators Symbols 2013 2014 2015 2016 2017 2018 2019
1. Banking security
1.1. Share of arrears on loans in the total volume of loans granted by banks X1 12,89 18,98 28,03 13,61 22,21 25,89 26,03
to residents of Ukraine, %
1.2. The ratio of bank loans and deposits in foreign currency, % X2 125,15 154,21 180,96 134,50 125,88 107,77 83,5
1.3. Share of foreign capital in the authorized capital of banks, % X3 27,37 31,48 35,04 39,58 46,34 48,05 50,34
1.4. Ratio of long-term (over 1 year) loans and deposits, times Xa 1,76 2,83 3,89 4,13 3,41 3,76 3,76
1.5. Return on assets, % Xs 0,11 -3,99 -6,22 -15,55 -1,38 1,60 4,35
1.6. Ratio of liquid assets to short-term liabilities, % X6 89,11 86,14 92,87 92,09 98,37 93,52 94,06
1.7. The share of assets of the five largest banks in total assets of the bank’s X7 40,01 43,41 53,62 55,63 26,21 89,97 57,62
securities, %,
2. Non-banking security
2.1 Level of insurance penetration (insurance premiums to GDP), % X8 1,96 1,71 1,50 1,48 1,46 0,98 1,33
2.2 Level of capitalization of listed companies to GDP X9 21,28 29,21 3,21 0,82 0,41 0,28 0,29
2.3 Volatility level of the PFTS index, the number of critical deviations (-10%) X10 0,00 1,00 1,00 0,00 0,00 0,00 0,00
2.4 Share of insurance premiums of the three largest insurance companies in X11 13,50 15,60 14,70 18,90 21,30 14,90 15,23
the total amount of insurance premium receipts (except life), %
3. Debt security
3.1 The ratio of the state and state-guaranteed debt to GDP, % X12 39,88 70,26 79,40 80,97 71,80 60,94 52,38
3.2 The ratio of gross external debt to GDP, % X13 16,32 33,10 43,60 41,64 36,59 31,22 78,5
3.4 The average weighted yield of T-bills (government bonds) in the primary X14 736,80 1013,50 2374,60 762,50 564,20 454,60 568
market
3.5 The ratio of official international reserves to the volume of gross external X15 68,23 22,91 36,99 42,58 48,37 51,89 20,78
debt, %
4. Budget security
4.1 The ratio of the deficit / surplus of the state budget to GDP, % X16 -4,45 -4,98 -2,28 -2,94 -1,60 -1,66 -2,09
4.2 Deficit/surplus of budget and extrabudgetary funds in the sector of the X17 -0,45 -1,02 -2,62 -2,1 -0,83 -0,25 -0,67
state administration to GDP
4.3 Level of GDP redistribution through consolidated budget, % X18 30,43 29,11 32,94 32,84 34,08 33,28 31,15
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4.4 The ratio of aggregate payments for servicing and repayment of state X19 32,9 47,7 38,9 33.85 28,3 20,32 47,12
debt to the state budget revenues, %

5. Currency security

5.1 The index of the change in the official rate of the national currency to the X20 1,00 1,41 1,96 1,16 1,04 1,02 1,02
US dollar, the average for the period

5.2 The index of the change in the official rate of the national currency to the X21 -24,70 -454,18 -2,73 9,09 -8,78 -2,17 -1,85
US dollar, the average for the period

5.3 Gross international reserves of Ukraine, months of import X22 2,70 1,00 3,20 3,70 3,60 3,40 3,80
5.4 The share of loans in foreign currency in the total amount of loans X23 33,82 46,31 55,81 49,43 43,87 42,78 36,85
granted, %

5.5 Balance of sale and purchase of foreign currency by the population, X24 -1,16 -0,79 1,55 2,48 2,14 1,48 4,93
billion US dollars

5.6 Dollarization of the money supply, % X25 27,24 32,16 32,17 32,87 31,90 29,25 29,49
6. Currency and monetary security

6.1 Specific weight of cash outside banks in the total amount of money X26 26,16 29,57 28,44 28,51 27,51 28,46 26,73
supply (MO/M3), %

6.2 The difference between the interest rates on loans granted by deposit- X27 4,90 4,55 5,93 5,46 6,28 6,32 5,62
taking corporations and interest rates on deposits attracted by deposit-

taking institutions (except NBU)

6.3 The average weighted interest rate on loans provided by deposit-taking X28 16,33 5,52 -26,87 4,64 1,96 8,23 7,46
corporations (except the NBU) in national currency of the country, in relation

to the consumer price index

6.4 Share of consumer loans granted to households in the general structure X29 15,08 13,24 10,68 10,17 12,01 14,13 17,87
of loans granted to residents, %

6.5 Share of long-term loans in the total amount of loans granted (corrected X30 66,34 53,85 44,25 50,59 56,15 57,24 19,63
for the exchange rate difference), %

6.6 Total export of financial resources outside the country, billion dollars X31 10,50 11,90 15,60 15,10 14,30 13,87 13,52
USA

Source: calculated by the authors on the basis of Official site of the State Statistics Service of Ukraine [https: ukrstat.gov.ua]
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Table 2. Correlation matrix of financial security indicators of Ukraine

Financial security indicators

X1

X2

X3

Xa

Xs

X6

X7

X8

X9

X14

X15

X16

X17

X18

X19

X20

X22

X25

X26

X27

X28

X30

112

3

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

X1

1,00

X2

0,03

1,00

X3

0,58

0,65

1,00

Xq

0,54

0,01

0,68

1,00

Xs

0,45

0,58

0,33

10,34

1,00

X6

0,46

0,33

0,76

0,53

0,17

1,00

X7

0,39

0,28

0,39

0,44

0,12

10,02

1,00

Xg

0,67

0,39

10,86

0,76

0,19

10,56

-0,74

1,00

X9

0,49

0,32

10,80

0,79

0,05

10,87

-0,36

0,74

1,00

X10

0,27

0,81

10,50

0,00

0,22

10,49

-0,13

0,26

0,47

1,00

X11

10,12

0,02

0,39

0,39

0,39

0,60

-0,43

-0,15

0,41

-0,29

1,00

X12

0,18

0,61

0,09

0,69

0,73

0,19

-0,04

-0,25

-0,30

0,44

0,56

1,00

X13

0,52

0,40

0,64

0,60

0,18

0,35

0,14

0,41

-0,50

-0,06

0,07

0,09

1,00

X14

0,34

0,84

10,43

0,17

0,33

10,16

-0,09

0,21

0,06

0,79

-0,28

0,46

0,01

1,00

X15

0,43

0,03

10,28

0,47

0,01

0,11

-0,03

0,20

0,00

-0,48

-0,04

-0,37

-0,75

-0,20

1,00

X16

0,67

0,32

0,85

0,72

0,18

0,92

0,34

-0,80

-0,95

-0,39

0,38

0,25

0,44

-0,06

0,00

1,00

X17

0,06

0,74

0,26

0,49

0,77

0,01

0,13

-0,12

0,20

-0,53

-0,16

-0,76

-0,15

-0,79

0,27

-0,04

1,00

X18

0,36

0,02

0,57

0,62

0,18

0,87

0,18

-0,60

-0,86

-0,36

0,56

0,44

0,05

0,03

0,30

0,87

-0,24

1,00

X19

0,02

0,16

10,26

0,07

0,02

lo,46

-0,34

0,42

0,42

0,53

-0,23

0,02

0,52

0,31

0,77

0,47

0,27

-0,70

1,00

Financial security indicators

X20

0,37

0,87

10,39

0,25

0,37

10,21

-0,05

0,13

0,10

0,88

-0,22

0,58

0,03

0,97

-0,34

-0,08

-0,80

0,00

0,36

1,00

X21

0,17

0,33

0,44

0,34

0,03

0,71

0,22

-0,36

-0,81

-0,64

0,13

-0,11

0,19

-0,05

0,46

0,71

-0,09

0,73

-0,53

-0,21

1,00

X22

0,26

0,45

0,67

0,56

0,01

0,83

0,24

-0,52

-0,93

-0,67

0,33

0,04

0,43

-0,16

0,21

0,83

-0,10

0,77

-0,43

-0,27

0,94

1,00

X23

0,29

0,78

10,09

0,61

0,68

0,05

0,07

-0,18

-0,22

0,64

0,25

0,93

0,01

0,73

-0,31

0,18

-0,86

0,37

0,05

0,81

-0,09

-0,04

1,00

X24

0,49

0,51

0,84

0,75

0,10

0,68

0,23

-0,62

-0,82

-0,38

0,32

0,17

0,89

-0,15

-0,46

0,74

-0,12

0,46

0,11

-0,15

0,53

0,76

0,03

1,00

X25

0,10

0,56

0,06

0,61

0,71

0,12

-0,22

0,11

0,17

0,47

0,62

0,96

0,18

0,39

-0,51

0,11

0,72

0,27

0,22

0,52

-0,26

-0,07

0,84

0,18

1,00

X26

0,15

0,55

10,08

0,41

0,50

10,30

0,24

-0,25

0,15

0,63

0,15

0,76

-0,12

0,31

0,44

-0,13

10,41

-0,01

0,09

0,50

-0,58

-0,47

0,74

-0,20

0,73

1,00

X27

0,63

0,20

0,74

0,63

0,16

0,90

0,34

0,77

-0,88

-0,35

0,38

0,27

0,22

-0,02

0,16

0,97

-0,03

0,93

-0,63

-0,04

0,69

0,76

0,23

0,56

0,10

10,07

1,00

X28

0,57

0,71

0,05

0,50

0,32

10,21

0,02

0,13

0,30

-0,66

-0,02

-0,66

-0,20

-0,91

0,29

-0,32

0,80

-0,37

-0,16

-0,91

-0,12

-0,11

-0,84

-0,16

0,57

10,37

10,34

1,00

X29

0,16

0,76

0,27

0,34

0,84

10,08

0,17

-0,06

0,13

-0,34

-0,48

-0,84

0,38

-0,49

-0,14

-0,05

0,74

-0,46

0,26

-0,53

-0,01

0,01

-0,84

0,21

0,75

10,58

10,17

0,56

1,00

X30

0,54

0,34

10,54

0,54

0,21

10,25

-0,16

0,35

0,42

-0,03

0,06

-0,05

-0,99

-0,10

0,77

-0,37

0,17

0,04

-0,59

-0,11

-0,15

-0,35

-0,02

-0,83

0,13

0,12

10,15

0,24

-0,41

1,00

X31

0,51

0,23

0,51

0,93

0,45

0,62

0,24

-0,60

-0,80

0,08

0,46

0,79

0,42

0,38

-0,28

0,74

-0,66

0,77

-0,17

0,42

0,45

0,59

0,75

0,63

0,67

0,36

0,70

0,70

-0,57

-0,37

1,00

Source: calculated by the authors
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It is well known that the value of correlation coefficients determines how closely
related the empirical parameters of linear dependence are. With a positive relationship
between them, the correlation coefficient ryx takes values from 0 to 1. The closer ryx to 1, the
closer the empirical dependence to the functional [Venetsky, Kildysheva, 1956].

Table 2 contains the results of calculations of paired correlation coefficients for all
these indicators in the form of a correlation matrix. The correlation matrix n of random
variables X3, ..., X» is a matrix of size n x n elements of row j and column j of which p(X;; X;). The
adequacy of the obtained data will be checked using Fisher's test. According to the values of
the coefficient of determination R? obtained in the model, the experimental value
of F-statistics is calculated:

R? n-m- 1

eKcn :1_ R,l m

which is compared with the tabular value of the Fisher distribution at a given level of

(1)

significance a (usually a = 0.05 or a = 0.01). If Franie<Fexp, the null hypothesis is rejected, there
is a coefficient in the regression equation that differs significantly from zero, and the
corresponding factor affects the studied variable. The deviation of the null hypothesis
indicates the adequacy of the constructed model. Otherwise, the model is considered
inadequate [Kozmenko & Kuzmenko, 2014]. Fiwble for the significance level a = 0.05 and
degrees of freedom 1 and 5 is 2.57. The calculated values of F statistics are given in Table. 3.
The fill highlights cases when Fiape<Fexp, i.€., cases of statistically significant correlation
coefficients.

Based on the results of checking the correlation coefficients for significance and
removing statistically insignificant coefficients from the correlation matrix, the “cleaned”
correlation matrix reflects the “true” statistically significant relationships between the

variables (Table 4).
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Table 3. The value of the F-criterion

Financial security indicators

X1 X2 X3 Xa Xs Xe X7 X8 X9 X10 X11 X12 X13 X14 X15 X16 X17 X18 X19 X20 X21 X22 X23 X24 X25 X26 X27 X28 X29 X30 |X31
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 B1 2 3

xa | 1,42/ -0,03] 2,06 x
xs | 1,13/-1,58 0,78 -0,81] x
xs | 1,17/ -0,78] 2,64 1,38 0,38 x
X7 | 0,94 -0,65| 0,96/ 1,11 0,27 -0,04{ x

Financial security indicators

0,89
1,15] 0,24
0,64 0,51 1,38

-0,25-0,39| 1,20

xas -0,58 0,34 1,84 -0,03 x
o7 -0,83 B8 oo 0,15 x
xas 0,28 0,69 -1,94 -0,89 -0, 36| -0,90 -0,82] x

-0,13] 0,30 -0,82
0,83] 1,04{ -0,07

-1,69000 0,18

-1,16| 0,59] -1,39
0,40 0,09 -1,64| -0,26|

-1,93)80 -0,39 1,03

-1,58 -0,38 1,50, x
0,27/ -0,33| 0,56/ -1,01] x
0,86 2,20 -2,18 -1,55/-0,89 x

Source: calculated by the authors
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Table 4. Purified correlation matrix of indicators of financial security

Financial security indicators Total
X1 X2 X3 X4 Xs X6 X7 X8 X9 X10 X11 X12 X13 X14 X1s X16 X17 X18 X19 X20 X21 X22 X23 Xaa_|Xas | Xa6 | X27_|Xa8 |X29 [x30 [x31 | horizontally
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 |21 22 23 24 25 26 |27 |28 |29 |30 41 2 3 34
X1 0
X2 X 0
X3 X 0
X4 X 0
Xs X 0
X6 0,76 X 1
X7 X 0
Xs 0,86 |-0,76 X 2
X9 -0,80 [-0,79 -0,87 X 3
X10 0,81 X 1
X11 X 0
o X12 X 0
% X13 X 0
B X1a 0,84 0,79 X 2
:; X1s X 0
< X16 0,85 0,92 0,80 |-0,95 X 4
g X1z 0,77 0,76 0,79 X 3
2 X1 0,87 -0,86 0,87 x 3
§ X19 0,77 X 1
[ X20 0,87 0,38 0,97 -0,80 X 4
X21 -0,81 X 1
X22 0,83 0,93 0,83 0,77 094 | x 5
X23 0,78 0,93 -0,86 0,81 X 4
X24 0,84 -0,82 0,89 0,76 X 4
X25 0,96 0,84 X 2
X26 0,76 1
X27 0,90 -0,77 [-0,88 0,97 0,93 0,76 X 6
Xa8 0,91 0,30 0,91 0,84 X 4
X29 0,84 -0,84 -0,84/ X 3
X30 -0,99 0,77 -0,83 3
Xa1 0,93 0,80 0,79 0,77 4
Total vertical 4 5 3 2 5 0 2 7 2 0 6 2 3 2 3 3 3 0 2 1 2 3 1 0 0 0 0 |0 |O |O
The number of | close |0 4 5 3 2 6 0 4 10 3 0 6 2 5 2 7 6 6 1 6 2 7 7 5 2 1 6 (4 |3 (3 |4
factors with ~ felationsh|
which it is ip (rey
established >0.75)
ery close| 0 0 0 1 0 1 0 0 2 0 2 1 2 0 3 1 2 1 2 1 0 1 0 2 2 |0 |1 |1
onnectio
N (ry
>0.9)

Source: calculated by the authors
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The results of the calculations of the correlation coefficients indicate that there is

a relationship between many indicators of financial security of different densities. The list of

indicators, ranked by the number of factors with a very close relationship, is given in Table 5.

Table 5. Ranking of financial security indicators by the number of factors with which there is

a very close relationship

Financial security indicators The number of
factors with
which there is a

very close
relationship
(ry >0.9)
The ratio of the deficit / surplus of the state budget to GDP, % 3
The ratio of the state and state-guaranteed debt to GDP, % 2
Level of capitalization of listed companies to GDP 2
The average weighted yield of T-bills (government bonds) in the primary market 2
The index of the change in the official rate of the national currency to the US 2

dollar, the average for the period

Gross international reserves of Ukraine, months of import
The difference between the interest rates on loans granted by deposit-taking 2
corporations and interest rates on deposits attracted by deposit-taking
institutions (except NBU)

The average weighted interest rate on loans provided by deposit-taking 2
corporations (except the NBU) in national currency of the country, in relation to
the consumer price index

The ratio of long-term (over 1 year) loans and deposits, times 1
The ratio of liquid assets to short-term liabilities, % 1
The ratio of gross external debt to GDP, % 1
Level of GDP redistribution through consolidated budget, % 1
The index of the change in the official rate of the national currency to the US 1
dollar, the average for the period

The share of loans in foreign currency in the total amount of loans granted, % 1
Dollarization of the money supply, % 1
Share of long-term loans in the total amount of loans granted (corrected for the 1
exchange rate difference), %

Total export of financial resources outside the country, billion dollars USA 1

Source: defined by the authors.

As we see, the largest number of financial security of the presented studied (3) is very
closely correlated with the indicator «The ratio of the deficit / surplus of the state budget to
GDP, %»; two indicators are closely correlated with the indicator «The ratio of the state and
state-guaranteed debt to GDP, %» and others. The list of indicators presenting very close

relationships is illustrated in Table 6.
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Table 6. List of indicators with a very close pair correlation

Financial security An indicator of very close pair correlation (ry, >0.9) The type of
indicators connection
The ratio of the deficit / | Ratio of liquid assets to short-term liabilities, % direct
surplus of the state budget | Level of capitalization of listed companies to GDP reverse
to GDP, % The difference between the interest rates on loans direct
granted by deposit-taking corporations and interest
rates on deposits attracted by deposit-taking
institutions (except NBU)
The ratio of the state and | The share of loans in foreign currency in the total direct
state-guaranteed debt to | amount of loans granted, %
GDP, % Dollarization of the money supply, % direct
Level of capitalization of | The ratio of the deficit / surplus of the state budget to reverse
listed companies to GDP GDP, %
Gross international reserves of Ukraine, months of reverse
import
The average weighted yield | The index of the change in the official rate of the direct
of T-bills (government | national currency to the US dollar, the average for the
bonds) in the primary | period
market The average weighted interest rate on loans provided by reverse
deposit-taking corporations (except the NBU) in
national currency of the country, in relation to the
consumer price index
The index of the change in | The average weighted interest rate on loans provided by reverse
the official rate of the | deposit-taking corporations (except the NBU) in
national currency to the US | national currency of the country, in relation to the
dollar, the average for the | consumer price index
period The average weighted yield of T-bills (government direct
bonds) in the primary market
Gross international | The index of the change in the official rate of the direct
reserves  of Ukraine, | national currency to the US dollar, the average for the
months of import period
Level of capitalization of listed companies to GDP reverse
The difference between | The ratio of the deficit / surplus of the state budget to direct
the interest rates on loans | GDP, %
granted by deposit-taking | Level of GDP redistribution through consolidated direct
corporations and interest | budget, %
rates on deposits attracted
by deposit-taking
institutions (except NBU)
The average weighted | The index of the change in the official rate of the reverse
interest rate on loans | national currency to the US dollar, the average for the
provided by deposit-taking | period
corporations (except the | The average weighted yield of T-bills (government reverse
NBU) in national currency | bonds) in the primary market
of the country, in relation
to the consumer price
index

Source: suggested by the authors.
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An analysis of financial security indicators that are very closely related to other
indicators allows us to draw the following conclusions. The indicator «The ratio of the deficit
/ surplus of the state budget to GDP, %» is closely correlated with the ratio of liquid assets and
short-term liabilities (direct relationship), the level of capitalization of listed companies to GDP
(reverse relationship), the difference between the interest rates on loans granted by deposit-
taking corporations to interest rates on deposits attracted by deposit-taking institutions
(except NBU) (direct relationship). The ratio of the state and state-guaranteed debt to GDP
is closely related to the share of loans in foreign currency in the total amount of loans granted
and the dollarization of the money supply. The level of capitalization of listed companies
to GDP is closely related to the indicators «The ratio of the deficit / surplus of the state budget
to GDP» and «Gross international reserves of Ukraine, months of import». Table 7 contains
information about the indicators that have the largest number of factors with which a close

relationship is established (rx> 0.77).

Table 7. The list of indicators with a close pair of correlations

Financial security An indicator of the close pair correlation (rx, >0.8) The type of
indicators connection

Level of capitalization | The ratio of the deficit / surplus of the state budget to GDP, % reverse
of listed companies | Level of GDP redistribution through consolidated budget, % reverse
to GDP The index of the change in the official rate of the national reverse

currency to the US dollar, the average for the period

Gross international reserves of Ukraine, months of import reverse

Balance of sale and purchase of foreign currency by the reverse

population, billion US dollars

The difference between the interest rates on loans granted by reverse

deposit-taking corporations and interest rates on deposits

attracted by deposit-taking institutions (except NBU)

Total export of financial resources outside the country, billion reverse

dollars USA

Share of foreign capital in the authorized capital of banks, % reverse

Ratio of long-term (over 1 year) loans and deposits, times reverse

Ratio of liquid assets to short-term liabilities, % reverse
The ratio of the | Level of GDP redistribution through consolidated budget, % direct
deficit / surplus of | Gross international reserves of Ukraine, months of import direct
the state budget to | The difference between the interest rates on loans granted by direct
GDP, % deposit-taking corporations and interest rates on deposits

attracted by deposit-taking institutions (except NBU)

Level of capitalization of listed companies to GDP reverse

Level of insurance penetration (insurance premiums to GDP), reverse

%

Ratio of liquid assets to short-term liabilities, % direct

Share of foreign capital in the authorized capital of banks, % direct
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Gross international | Balance of sale and purchase of foreign currency by the direct
reserves of Ukraine, | population, billion US dollars
months of import The difference between the interest rates on loans granted by direct
deposit-taking corporations and interest rates on deposits
attracted by deposit-taking institutions (except NBU)
The index of the change in the official rate of the national direct
currency to the US dollar, the average for the period
Level of GDP redistribution through consolidated budget, % direct
The ratio of the deficit / surplus of the state budget to GDP, % direct
Level of capitalization of listed companies to GDP reverse
Ratio of liquid assets to short-term liabilities, % direct
The share of loans in | Dollarization of the money supply, % direct
foreign currency in | The average weighted interest rate on loans provided by reverse
the total amount of | deposit-taking corporations (except the NBU) in national
loans granted, % currency of the country, in relation to the consumer price
index
Share of consumer loans granted to households in the general reverse
structure of loans granted to residents, %
The index of the change in the official rate of the national direct
currency to the US dollar, the average for the period
Deficit/surplus of budget and extrabudgetary funds in the reverse
sector of the state administration to GDP
The ratio of the state and state-guaranteed debt to GDP, % direct
The ratio of bank loans and deposits in foreign currency, % direct
Ratio of liquid assets | Level of capitalization of listed companies to GDP reverse
to short-term | The ratio of the deficit / surplus of the state budget to GDP, % direct
liabilities, % Level of GDP redistribution through consolidated budget, % direct
Gross international reserves of Ukraine, months of import direct
The difference between the interest rates on loans granted by direct
deposit-taking corporations and interest rates on deposits
attracted by deposit-taking institutions (except NBU)
Share of foreign capital in the authorized capital of banks, % direct
The ratio of the state | Deficit/surplus of budget and extrabudgetary funds in the reverse
and state- | sector of the state administration to GDP
guaranteed debt to | The share of loans in foreign currency in the total amount of direct
GDP, % loans granted, %
Dollarization of the money supply, % direct
Specific weight of cash outside banks in the total amount of direct
money supply (M0O/M3), %
Share of consumer loans granted to households in the general reverse
structure of loans granted to residents, %
Total export of financial resources outside the country, billion direct
dollars USA
Deficit/surplus of | The index of the change in the official rate of the national reverse
budget and | currency to the US dollar, the average for the period
extrabudgetary funds | The share of loans in foreign currency in the total amount of reverse
in the sector of the | loans granted, %
state administration | The average weighted interest rate on loans provided by direct

to GDP

deposit-taking corporations (except the NBU) in national
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currency of the country, in relation to the consumer price
index
The average weighted yield of T-bills (government bonds) in reverse
the primary market
The ratio of the state and state-guaranteed debt to GDP, % reverse
Return on assets, % direct
Level of GDP | Gross international reserves of Ukraine, months of import direct
redistribution The difference between the interest rates on loans granted by direct
through consolidated | deposit-taking corporations and interest rates on deposits
budget, % attracted by deposit-taking institutions (except NBU)
Total export of financial resources outside the country, billion direct
dollars USA
The ratio of the deficit / surplus of the state budget to GDP, % direct
Level of capitalization of listed companies to GDP reverse
Ratio of liquid assets to short-term liabilities, % direct
The index of the | The share of loans in foreign currency in the total amount of direct
change in the official | loans granted, %
rate of the national | The average weighted interest rate on loans provided by reverse
currency to the US | deposit-taking corporations (except the NBU) in national
dollar, the average | currency of the country, in relation to the consumer price
for the period index
Deficit/surplus of budget and extrabudgetary funds in the reverse
sector of the state administration to GDP
The average weighted yield of T-bills (government bonds) in direct
the primary market
Volatility level of the PFTS index, the number of critical direct
deviations (-10%)
The ratio of bank loans and deposits in foreign currency, % direct
The difference | Gross international reserves of Ukraine, months of import direct
between the interest | Level of GDP redistribution through consolidated budget, % direct
rates on loans | The ratio of the deficit / surplus of the state budget to GDP, % direct
granted by deposit- | Level of capitalization of listed companies to GDP reverse
taking corporations | Level of insurance penetration (insurance premiums to GDP), reverse
and interest rates on | 9
deposits attracted by | Ratio of liquid assets to short-term liabilities, % direct
deposit-taking
institutions  (except
NBU)

Source: suggested by the authors.

The results of modeling the correlation between the indicators of Ukraine financial
security allowed to identify several indicators that have a large number of interrelated factors.
Therefore, the level of capitalization of listed companies to GDP correlates with ten indicators
of financial security; the ratio of the deficit / surplus of the state budget to GDP, %, gross
international reserves of Ukraine, the share of loans in foreign currency in the total amount
of loans granted correlate with seven indicators; ratio of liquid assets to short-term liabilities,

the ratio of the state and state-guaranteed debt to GDP, deficit / surplus of budget and
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extrabudgetary funds in the sector of the state administration to GDP, the level of GDP
redistribution through consolidated budget, the index of the change in the official rate of the
national currency to the US dollar, the difference between the interest rates on loans granted
by deposit-taking corporations and interest rates on deposits attracted by deposit-taking
institutions (except NBU) correlate with six indicators of financial security of Ukraine. The total
capitalization of listed companies as an indicator of the value of capital existing in the form
of securities traded on stock exchanges, primarily in the form of shares, integrates other
indicators of the financial market, so its inclusion to the integrated indicator of financial
security enhances its impact on the overall level. Thus, we recommend to remove this
indicator from the method of Ukraine’s financial security assessment. Gross international
reserves of Ukraine, the share of loans in foreign currency in total correlate with indicators of
currency, budget security, security of non-banking financial market, also have limited
independent value for calculating financial security, so it is appropriate not to take them into
account while assessing the integrated indicator. Concerning those indicators that have
a smaller number of interrelated factors, in the method of calculating it is advisable to leave
the amount of public and state-guaranteed debt to GDP, deficit (surplus) of budget and
extrabudgetary funds in the sector of the state administration, the index of the change in the
official rate of the national currency to the US dollar as indicators illustrating the overall
financial picture of the state stability.

After our formation of an improved list of financial security indicators, the prospects
for further research in this area are to determine the values characteristic of the indicators;
rationing of indicators; determination of weights; calculation of the integrated financial
security index as a whole. In this case, to calculate the integrated index, it is appropriate
to use Harrington’s Desirability Function [Harrington, 1965]. The Harrington scale establishes
a correspondence between linguistic estimates of the desirability of the values of x and

numerical intervals d (x) (Table 8).
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Table 8. Numerical intervals of the Harrington scale

Linguistic assessment Intervals of values of the desirability
function d(x)
Very good 1,00-0,80
Good 0,80-0,63
Satisfactory 0,63-0,37
Bad 0,37-0,20
Very bad 0,20-0,00

Source: [Harrington, 1965].

With such scaling, the values of the desirability function d (x) of the level of financial
security vary in the range from 0 to 1, and the value of di~0 corresponds to the absolutely
unacceptable value of the i-th indicator being evaluated, and di~1 —the ideal value. In practice,
the Harrington scale is often limited to three gradations, which corresponds to the linguistic
categories of "bad", "satisfactory", "good". In this case, the area corresponding to the level
of "satisfactory" expands from 0.37 to 0.69, and the areas of "bad" and "good" are
characterized by intervals 0.00-0.37 and 0.69-1.00 respectively [Proskurnina, 2020].

Analytically for monotonic criteria, the Harrington desirability function is given by the

following formula:

(2) d; = d(z;) = exp[—exp(—z;)]
_ Xi Xio
G) “= Xi1 — Xio

where zi — coded values of the i-th indicator, which are dimensionless quantities; x; —
the value of the i-th informative indicator; xio and xi1 — the boundaries of the region
"satisfactory" in the initial scale.

The introduction of the desirability scale allows to reduce the initial (original)
multicriteria decision problem with different criteria to a multicriteria problem with criteria
measured by one scale, so the next step is to collapse the partial desirability functions d; into
a generalized criterion D.

Advantages of using desirability functions in a preliminary design context come from
the multicriteria ranking of every candidate solution, even the undesirable ones (if one of the
criteria is not completely satisfied, the level of desirability is close to zero but not null).
Moreover, the specification of the AC and SL values lead to a soft formulation of constraints,
and thus, provides the design problem with a high degree of flexibility [Quirante, Sebastian &
Ledoux, 2012].
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Conclusions

The analysis of methodical approaches to the assessment of financial security revealed
that separate indicators, taken as a basis for calculating the integrated level of financial
security, are very closely related to other indicators. Consequently, «The ratio of the deficit /
surplus of the state budget to GDP, %» is closely correlated with seven indicators, three
of which have a very close relationship. «The ratio of the state and state-guaranteed debt
to GDP, %» is closely correlated with six indicators, whereas with two — very closely. The level
of capitalization of listed companies to GDP correlates with ten indicators of financial security,
two of which have a very close relationship. Gross international reserves of Ukraine, the share
of loans in foreign currency in the total amount of loans granted correlate with seven
indicators of financial security, ratio of liquid assets to short-term liabilities, the ratio of the
state and state-guaranteed debt to GDP, deficit/surplus of budget and extrabudgetary funds
in the sector of the state administration to GDP, level of GDP redistribution through
consolidated budget, the index of the change in the official rate of the national currency
to the US dollar, the difference between the interest rates on loans granted by deposit-taking
corporations and interest rates on deposits attracted by deposit-taking institutions (except
NBU) correlate with six indicators of financial security of Ukraine.

The authors propose to remove from the Methodical guidelines on the calculation
of the level of economic security of Ukraine such indicators characterizing financial security
as: Level of capitalization of listed companies to GDP, Gross international reserves of Ukraine,
The share of loans in foreign currency in the total amount of loans granted, Ratio of liquid
assets to short-term liabilities, Level of GDP redistribution through consolidated budget.
The difference between the interest rates on loans granted by deposit-taking corporations
and interest rates on deposits attracted by deposit-taking institutions (except NBU).
The changes of method to the diagnosis of the state financial security level will allow us to
obtain a relevant information base for the analysis of the state financial security and make
appropriate decisions concerning neutralization of threats and strengthening of security.
Further research in this area should be conducted in the context of the financial security
indicators optimizing according to their groups - budget security; currency and monetary
security; currency security; debt security; non-banking security; stock market security;
banking security. They should also be aimed at determination of optimal parameters to the

assessment of the financial security integrated level.
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Consequently, our research and refinement of the list of financial security indicators
on the basis of correlation and regression analysis is an important element and prerequisite

for the development of an integrated model for the state financial security assessment.
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