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THE LATEST ASPECT OF ASSESSING THE LEVEL
OF CURRENCY SECURITY OF UKRAINE

ABSTRACT

The level of currency exchange security is an important indicator of the effective func-
tioning of the currency exchange market. An imbalance in the domestic currency ex-
change market intensifies financial instability and makes it impossible to maintain an
adequate level of currency security. The purpose of the research is to estimate the level
of currency security of Ukraine in the conditions of currency market imbalance to deter-
mine the main reasons for its inadequate level and to make proposals for improving the
methodology of calculation of the integral index of currency security.

The article offers the author's interpretation of the essence of the concept of "currency
security". The integral index of currency security during 2008 - 2022 was calculated in
accordance with the "Methodical recommendations for calculating the level of economic
security of Ukraine" and recommendations were suggested for improving this method-
ology in order to improve the situation on the currency market.

It was proved that certain indicators make an impact on the level of currency security
of Ukraine: movement of capital, negative trade balance, sufficient level of international
reserves, dollarization of the economy, and high level of public debt. Ways to ensure an
adequate level of currency security were proposed. Macroeconomic indicators that can
act as indicators of currency security are considered and the correlation between them
and the level of currency security was investigated. The expediency of introducing an
additional indicator for the integral assessment of currency security is substantiated:
the ratio of state and state-guaranteed debt to GDP. It allows to calculate the level of
currency security more reliably. It is well-founded that the proposed indicator has a
close stochastic connection with the exchange rate, therefore, if it is used with existing
indicators of currency security calculation, it allows to detect negative trends of decreas-
ing of the level of currency security.

Keywords: financial instability, currency security, financial security, currency market,
international reserves, dollarization, official exchange rate of the national currency, state
and state-guaranteed debt, GDP

JEL Classification: E42, E44, E58

INTRODUCTION

Financial instability is provoked by crises and other factors related to hostilities, deval-
uation of the hryvnia, and high inflation. It negatively affects the domestic currency
market and causes its imbalance. In turn, an imbalance in the currency exchange mar-
ket increases financial instability and makes it impossible to maintain the level of cur-
rency security at the appropriate level. Taking into account the globalization of financial
relations, the growing openness of national currency markets and the increasing de-
pendence on exogenous factors in their regulation and determination of development
directions, there is a growing need to take into account the risks and requirements for
ensuring the appropriate level of currency security of Ukraine. The devaluation of the
national currency against the USD by almost 20 times for the period of 1997-2023 leads
to decreasing of the level of currency security. In this context, the issues of estimation
of the level of currency security in Ukraine, quality assurance of its proper level, and the
analysis of indicators that have a significant impact on this level are being updated.
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LITERATURE REVIEW

The estimation of the level of financial security in general and currency security, in particular, are objects of research by
domestic scientists. In particular, in their research, V. Kovalenko, M. Slatvinska, S. Sheludko, S. Makukha, and V. Valihura
[14] consider that the monetary component plays an important role in ensuring the financial security of the state due to
its influence on macroeconomic processes in the country. Therefore, in order to ensure the level of financial security, it is
needed to focus on improving the coordination of monetary and fiscal policies. In this context, the proposals, expressed
in the research of A. Kuznetsova and N. Pogorelenko [16, p. 38], are relevant and mean that the coordination of monetary
and fiscal policy should take place in the plan of implementing such strategic goals as ensuring price stability, achieving
target indicators of the state budget deficit, ensuring sustainable economic growth and ensuring an appropriate level of
transparency in the activities of the government and the central bank.

Monetary policy covers the issue of currency security, the content of which is considered from different scientific positions.
Thus, O. Baranovskyi [4] considers currency security as "the degree of security of the state with currency funds, sufficient
to maintain a positive balance of payments balance, fulfil international obligations, accumulate the necessary amount of
currency reserves, maintain the stability of the national monetary unit", which in the scientific community gained the
greatest use. Ya. Belinska and Ya. Zhalilo define currency security as "the state of the currency system, which is charac-
terized by the predictability of the dynamics of the exchange rate of the national currency, the balance of the currency
market, the satisfaction of the needs of the state, business entities and the population in foreign currency" [29].

A. Maryna and G. Myroshnychenko [20] in their research calculated the integral index of currency security according to
the Methodological recommendations for calculating the level of economic security of Ukraine and identified measures to
increase the level of currency security of the country in the context of strengthening integration processes. B. Ilychok [11]
investigated the main problems of the existing level of currency security in Ukraine and proposed ways to eliminate these
problems. Scientists T. Filipenko [9] and O. Bryginets [5] in their works focused on identifying factors that affect the level
of currency security. O. Kokovikhina [13] identified and analyzed internal and external threats to currency security. A.
Kulinska [15] formed a list of tasks that should be used as a basis for stabilizing and strengthening the safe level of national
currency policy. T. Marena and M. Inozemtseva [19] investigated the current Methodology for calculating the integral
currency security index of Ukraine, established its advantages and disadvantages, and substantiated directions for its
improvement. O. Tereshchenko [28] focused attention on proposals for improving the Methodology for calculating the
integral index of currency security, which is used by scientists and practitioners. With the development of financial tech-
nologies and tools, research on the connection of the level of currency security with these technologies appeared, in
particular, O. Makovoz and T. Perederii [18] consider the blockchain as a tool for ensuring a sufficient level of currency
security. In the work of H. Polishko, the influence of the level of currency security on the development of economic entities
is investigated [24].

Despite the significant scientific contribution of the above-mentioned studies, insufficient attention has been paid to the
factors that affect the level of currency security, especially public debt. We believe that the impact of public debt on the
level of currency security cannot be ruled out, especially in conditions of crisis and military operations in Ukraine, when
some rules of monetary policy cease to work. The public debt grows significantly within such negative events and is
reflected in the growth of the accounting rate. The accounting rate is reflected in the credit policy, which affects the
exchange rate. An updated scientific approach to assessing the level of currency security based on the analysis of the
relationship between indicators of the integral index of currency security was presented, as well as the relationship between
certain macroeconomic indicators and indicators of currency security. Certain issues of currency security also require more
in-depth research and analysis. This is due to the need to ensure the stable operation of the foreign exchange market and
the dynamics of the exchange rate with sufficient amounts of international currency reserves of the central bank. If the
volumes are insufficient, then the appropriate level of currency security decreases. So, as mentioned above, currency
security is an indicator of the functioning of the currency market and, in our opinion, a criterion for evaluating the effec-
tiveness of currency policy and activities of authorities during the reform and development of the state's financial system
as a whole. To increase the level of currency security, it is necessary, firstly, to identify the reasons for the inadequate
level of currency security in Ukraine, and, secondly, to investigate the impact of the main economic macroeconomic indi-
cators on the level of currency security.

Since this research focuses on issues of currency security in Ukraine, the literature review focuses on the works of domestic
scientists. Each country has its own level of economic development, and the stability of the national currency is generally
ensured by internal factors.
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AIMS AND OBJECTIVES

The aims of our research are to estimate the level of currency security of Ukraine in the conditions of currency market
volatility, to determine the main reasons for its inadequate level, and to develop proposals for improving the Methodology
for calculating the integral index of currency security.

The objectives of the research are to estimate the level of currency security in the conditions of currency market imbalance
and provide proposals for improving the Methodology for calculating the integral index of currency security.

METHODS

In the process of our research, in accordance with the defined tasks, general scientific and special methods of scientific
research were used: logical analysis, synthesis, generalization and grouping - when defining the concept of "currency
security"; analytical hierarchy - when determining the integral index of currency security; time series analysis; economic-
mathematical modelling and correlation analysis - when justifying the feasibility of introducing a justified new indicator for
the integral assessment of the currency security of Ukraine, statistical and graphic - for presenting the results of the study.

Calculations of the integral index of currency security were carried out in accordance with the Methodological recommen-
dations for calculating the level of economic security of Ukraine, approved by the order of the Ministry of Economic Devel-
opment of Ukraine dated 29.10.2013 No. 1277. This document proposes to calculate the level of currency security using
six indicators: the index of changes in the official exchange rate of hryvnia to the USD; gross international reserves of
Ukraine; the difference between the forward and official exchange rates of the hryvnia; the share of loans in foreign
currency in the total amount of loans granted; balance of purchase and sale of foreign currency by the population; level
of dollarization of the money supply. The estimate of the level of currency security is carried out in stages: 1) formation
of a set of indicators; 2) determination of characteristic (optimal, threshold and limit) values of indicators; 3) normalization
of indicators; 4) calculation of the integral index.

Correlation analysis between currency security indicators and macroeconomic indicators was carried out using Microsoft
Excel and SPSS applications. Recommendations regarding the use of a new indicator (the ratio of state and state-guaran-
teed debt to GDP, in %) for calculating the integral index of currency security are substantiated using econometric meth-
ods, namely correlation analysis, which is calculated using the SPSS application and the Pearson test.

RESULTS

The state of currency security in Ukraine requires increased attention since the national economy interacts with world
markets and the global economy through the currency market. It was noted above that the depreciation of the hryvnia
against the USD for the period of 1997-2023 contributed to a decrease in the level of currency security by almost 20 times.
Based on the analysis and generalization of theoretical approaches regarding the essence of currency security, we suggest
that this term should be understood as the state of the country's currency system, which ensures the effective performance
of its functions by the currency market, as well as the maintenance of stable dynamics of the exchange rate formation of
the national currency and the fulfilment of international obligations to creditor countries.

Monitoring of currency market indicators from the standpoint of their compliance with the appropriate level of currency
security is of particular importance under the conditions of further internationalization of financial relations. A simplified
method of estimating the level of currency security of the state is the analysis of individual indicators of the state of the
national currency market. At the same time, methods that allow obtaining a comprehensive estimate of the level of security
of the national currency market are considered more effective, in particular, based on the calculation of the integral index
of currency security [19]. In the economic literature, currency security is distinguished from micro- and macro-levels, that
is, it is distinguished at the level of the state, population and business entities [12, c. 64]. Since in the research we focus
on the macro level, we will calculate the level of currency security of Ukraine during 2008 - 2022. The methodology for
calculating the integral index of currency security is contained in the "Methodical recommendations for calculating the level
of economic security of Ukraine", approved by the order of the Ministry of Economic Development of Ukraine dated
10/29/2013 No. 1277 [21].

According to the recommendations, “the estimate of the level of currency security is carried out in such stages:

= formation of a set of indicators;
= definition of characteristic (optimal, threshold and limit) indicator values;
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= indicators normalization;
= calculation of the integral index” [21].

From Figure 1, we can observe that the most acute periods of financial crises (2008-2009 and 2014-2015) have the most
significant impact on the level of currency security. The level of currency security in these periods fell significantly due to
the devaluation of the hryvnia, which was caused by the outflow of capital from the banking and financial sectors. The
increase in the level of currency security of Ukraine in 2017-2021 was ensured at the expense of the instruments of
monetary and currency regulation of the NBU. The successful use of these instruments ensured the growth of foreign
exchange reserves, and contributed to the inflow of financial capital and stable dynamics of the exchange rate. In 2019
and 2022, the level of currency security fell to an unsatisfactory level due to the COVID-19 crisis and the full-scale Russian
invasion of Ukraine.
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Figure 1. Distribution of the level of currency security by zone. (Source: compiled by the authors according to calculations) [17].

The stable functioning of the foreign exchange market in Ukraine is influenced by various macroeconomic indicators, which
reflect the situation in the economy, which is influenced by both internal and external factors.

Problems in ensuring currency security do not allow creating conditions for economic growth and have a negative impact
on the financial, tax, and insurance spheres and the budget process of the state. Therefore, in modern conditions, the
question arises of determining threats to the currency security of the state in order to further level their negative actions.

Since currency security is an important component of the financial security of the state, we have drawn attention to a
number of factors that can determine the level of financial security of the state. W. Grzeskiewicz [10] identifies the level
of budget debt as an important factor, which contributes to the reduction of the country's liquidity, and M. Szturo et al
[27] and M. Pasternak-Malicka [22] determine the occurrence of the shadow economy, i.e., tax evasion by citizens, which
may have a moral basis and contribute to increasing the risk of the country's insolvency and clearly reduce the level of its
financial security. Among other factors, it is also mentioned: the policy of the central bank [7] and the effective functioning
of the entities of the financial security network or the level of reserve assets held by the state [23]. Non-financial factors
include the level of cyber security of the country, which is of crucial importance in view of the constantly growing number
of transactions based on IT networks, which in the context of the appearance of hacker attacks can significantly affect the
security of state interests [3; 25].

In the scientific literature, external and internal threats to the currency security of the state are distinguished, which often
define each other. Internal threats are “the result of the development of internal contradictions in the national economy
and are mainly caused by inadequate monetary and currency policies, imperfection of the legislative framework, miscal-
culations by authorities, errors, abuses and other deviations in the regulation of the currency system of the state. Long-
term preservation of internal threats without effective economic policy makes the country more vulnerable to external
threats as well” [13, c. 277].

Scientists include such factors affecting the currency security of the state:

= high level of dollarization;
= ineffective management policy of international reserves and debt security of the state;
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= imperfection and lack of transparency of the exchange rate policy;

= low level of trust in the national currency and the regulator;

= the high impact of the shadow currency market on exchange rate fluctuations;

= a specific structure of foreign trade, which involves the sale of raw materials and the purchase of high-tech goods;
= high rates of inflationary processes [5, c. 52].

In addition to the mentioned factors, the influence of which must be levelled, the determination of institutions (organiza-
tions) that will ensure the appropriate level of currency security is also an important issue. In our opinion, the National
Bank of Ukraine, the Ministry of Finance of Ukraine, the Cabinet of Ministers of Ukraine, the State Fiscal Service of Ukraine
and other state regulatory bodies that, in accordance with current legislation, have powers in the sphere of currency
regulation. Some authors also point to authorized banks, enterprises-subjects of foreign economic activity, households
[15, c. 93].

When calculating the integral index of currency security, we determined that a significant amount of capital outflow has a
significant impact on the level of financial security, and currency security in particular. Ukraine is trying to control the
export of domestic capital, but this issue still remains a problem for the Ukrainian state. According to scientists, the main
reasons for the withdrawal of capital from the country are "deficiencies in the system of state regulation of capital move-
ment and foreign economic activity, which create a favourable basis for the spread of various schemes for the withdrawal
of capital from Ukraine for tax evasion and legalization (laundering) of income obtained through criminal means » [1, c.
5]. Another factor that can affect the level of currency security is dollarization. This phenomenon has accompanied the
currency market of Ukraine since the time of the monetary reform. The increase in the level of dollarization is caused by
distrust in the banking system and the national currency, as well as high rates of inflation, which provokes the population
to save in a more stable currency.

In turn, a high level of dollarization causes:

. increased sensitivity of the exchange rate to changes in the money supply;
= pressure on the country's currency reserves due to the need for currency interventions by the NBU;
. reduction of the effectiveness of the discount rate as a means of regulating the money supply [9].

Also, an important factor provoking the devaluation of the hryvnia exchange rate is the negative balance of the article
"Balance of goods and services" of the balance of payments of Ukraine, the “negative balance of which during 2007 - 2022
amounted to USD 167 billion, and only in 2022 its decrease was observed — to USD 25.7 billion” [2], this is explained by
a significant reduction in foreign economic transactions in connection with the war in Ukraine.

The indicators of the trade balance of the Ukrainian market in 2022 suffered due to the fact that a large number of
enterprises were forced to stop their activities due to the inability to supply components or raw materials for their produc-
tion. Some experts believe that the negative balance of the trade balance is due to the fact that the state in previous years
paid more attention to increasing foreign exchange earnings from the export of goods and services than to the develop-
ment of protectionist policy [11, c. 42]. Therefore, Ukraine became too dependent on foreign markets.

The currency security index is influenced by the size of the country's international currency reserves. Determining their
optimal size is a problem due to the leading role of international reserves. An excessive number of them “leads to a long-
term “freezing” of a part of the national income, and an insufficient number leads to the limitation of the regulatory
capabilities of the state" [17]. The amount of international reserves depends on the exchange rate regime and the degree
of openness of the domestic economy.

In Table 1, we assessed the adequacy of the NBU's international reserves for 2008-2022 using the money supply indicator,
the volume of imports, the volume of foreign debt, and the volume of short-term foreign debt. We can conclude that
reserves are insufficiently effective as a currency regulation tool. The existence of a low demand for the national currency
in the country is evidenced by the low coefficients of the ratio of currency reserves to the money supply. The increase in
the ratio of international reserves to the volume of imports and external debt indicates an improvement in the situation,
but they are still not sufficient to prevent or combat speculative attacks on the national currency.
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Table 1. Estimate of the adequacy of international reserves of the NBU for 2008-2022. Note: M3 — monetary aggregate M3; IR - international
reserves. (Source: calculated by the authors based on (National Bank of Ukraine, 2024) [17]

Years M3/IR Import/IR External debt/IR 5“°“‘5§L’;‘/§;‘e’“a'
2010 2.2 2.0 3.4 1.4
2011 2.7 3.0 4.0 18
2012 3.9 4.1 5.5 2.6
2013 5.6 4.8 7 2.9
2014 10.7 9.3 16.6 7.8
2015 3.4 3.8 8.8 3.8
2016 2.8 34 7.2 2.9
2017 24 33 6.1 2.5
2018 2.3 3.4 5.5 2.3
2019 2.2 3.0 4.8 19
2020 2.4 2.2 43 16
2021 2.5 2.7 4.2 15
2022 2.7 2.9 4.6 13

From the information analyzed above, it follows that measures to maintain a sufficient level of currency security in Ukraine
should include:

= generation and implementation of measures to reduce the dollarization of the money supply;

= maintaining stable dynamics of the exchange rate can be accomplished by the provision of optimal volumes of inter-
national currency reserves;

= ensuring a positive balance of the balance of payments item “Balance of goods and services” using elements of
protectionist policy;

. establishment of stricter state regulation regarding monitoring and control of shadow movement of capital.

One of the main indicators of the effectiveness of the currency exchange market is the stable dynamics of the exchange
rate, so we will determine and analyze the level of dependence between the exchange rate of the hryvnia and macroeco-
nomic indicators, which, when their certain volumes are violated, provoke financial instability. These are the rate of infla-
tion, the amount of state and state-guaranteed debt, the state budget deficit, the GDP index, and the amount of interna-
tional reserves, which will make it possible to find out the extent of this influence.

Table 2 shows the built multivariate linear function regression equation and the criteria that determine the adequacy of
the model.

Table 2. Multivariate linear function regression equation. (Source: compiled by the author based on calculations in Statgraphisc [17])

Regression equation Determlr;?::lzn coeffi- Durbin-Watson test t-statistic of Student Fisher test
t0=12.77
Y = 4,074 + 0,0000090X, — t1=14.84
0,0000154X, + 8,31467E — 0.96 1,5 t2=-10.32 494.97
8X3+ 0,0000056X4 t2=-3.14
t1=2.72
«=0.05,y=26—5 =21 07 <R2<1 n =26, k :41' %:1'06' du 2.08 5.77

To explain the obtained results, we will use the standardized parameters of the model (Table 3), which allow us to measure
the impact of using different units of measurement in the model because we have exogenous variables presented in UAH
million, and endogenous variables in the ratio of UAH to the USD.
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Table 3. Standardized regression coefficients. (Source: compiled by the author based on calculations in Statgraphisc [17])

Ridge Parameter State artlgeiltzteel;suaran- State budget deficit GDP International reserves
0.0 1.39483 -0.381906 -0.460196 0.322744
0.005 1.24525 -0.341523 -0.24748 0.226047
0.01 1.14031 -0.313427 -0.124194 0.183914
0.015 1.05994 -0.291797 -0.043482 0.164939
0.02 0.995247 -0.274152 0.0135324 0.157147

The table shows that the state and state-guaranteed debt has the strongest negative influence and dependence on the
exchange rate of the hryvnia. Its growth by 1% will depreciate the exchange rate of the hryvnia against the USD by
0.995%. At the expense of debts, it is possible to solve certain current tasks in the state, but the growth of debts increases
the burden on the state budget of the country, which ultimately brings instability to the financial system and affects the
stability of the exchange rate of the national monetary unit.

Ukraine has been in crisis for a long time due to military aggression by Russia. This requires significant monetary resources,
which Ukraine lacks, so the state is obliged to borrow these resources from other countries. At the moment, Ukraine's debt
burden is reaching its peak, which entails a review of the previous monetary regulation. For example, an increase in credit
rates and an increase in inflation lead to the depreciation of the national currency, which affects the decrease in the level
of currency security. In addition, the increase in state and state-guaranteed debt requires significant funds to repay the
debt, which increases the demand for foreign currency and, in turn, provokes further devaluation of the national currency.
Therefore, we believe that it is inappropriate to reject this indicator for calculating the level of currency security.

Based on this, in the search for factors that have an impact on currency security, we found a direct strong dependence of
the level of currency security on the indicator of the ratio of state and state-guaranteed debt to GDP (%). Therefore, we
propose to include this indicator for the calculation of the level of currency security, which, in our opinion, will allow us to
calculate the integral index of currency security with greater accuracy.

First, we want to argue the feasibility of introducing this indicator to assess the level of currency security by defining the
meaning of such concepts as "state debt" and “state-guaranteed debt”. In the Budget Code of Ukraine, state debt is
defined as “...the total amount of the state's debt obligations for the return of received and outstanding loans as of the
reporting date, arising as a result of state borrowing,” and state-guaranteed debt as "...the total amount of debt obligations
of economic entities - residents of Ukraine regarding loans received and outstanding as of the reporting date, the fulfilment
of which is ensured by state guarantees” [6].
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61% 61% 70%
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Figure 2. Dynamics of state and state-guaranteed debt to GDP for the period of 2008-2022. (Source: compiled by the authors based on statis-
tical data of the National Bank of Ukraine, 2024)
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Currency security was defined as “the state of the currency system, which ensures the effective performance of its func-
tions by the currency market, as well as maintenance of the stability of the national currency and the fulfilment of inter-
national obligations to creditor countries” [17]. Therefore, currency security determines the state of fulfilment of the
country's international obligations, from which it follows that the amount of public debt has an impact on the level of
currency security. We suggest using the indicator as a percentage of GDP, since with faster growth of debt over GDP, its
maintenance can be carried out at the expense of accumulation and consumption, that is, at the expense of a decrease in
the standard of living of the population. In order to guarantee a stable situation in the monetary and financial sphere and
ensure the solvency of the state, the public debt of Ukraine should not exceed 20% of GDP [13].

With the help of econometric methods, namely correlation analysis, we will prove the expediency of introducing another
indicator for the integral assessment of Ukraine's currency security — the ratio of public debt to GDP as a percentage. We
divided the practical proof into 4 parts.

1. In the first stage, we will determine the influence of all component indicators of currency security, including our
proposed indicator, on the nominal official exchange rate of the national monetary unit to the USD. The matrix of pairwise
Pearson correlation coefficients makes it possible to calculate the strength and direction of the stochastic relationship. In
Table 4, we used the notation: Y — the official exchange rate of the national currency to the USD, X1 — the index of changes
in the official exchange rate of the national currency to the USD, X2 — the gross international reserves of Ukraine in the
months of imports, X3 — the share of loans in foreign currency to the total amount of loans granted, X4 — the balance of
foreign currency purchase and sale by the population, X5 — the level of dollarization of the money supply, X6 — the
difference between the forward and official exchange rates of the national currency, X7 — the ratio of state and state-
guaranteed debt to GDP [17].

Table 4. Matrix of paired Pearson correlation coefficients between the official exchange rate of the national currency to the USD and
indicators of currency security, the ratio of government and government-guaranteed debt /GDP. Notes: Data for 2008-2022. (Source: com-
piled by the author based on 17)

Y X1 X2 X3 X4 X5 X6 X7
Y 1.000
X1 -0.026 1.000
X2 -0.110 -0.304 1.000
X3 -0.397 0.509 0.065 1.000
X4 0.835 0.144 -0.342 -0.115 1.000
X5 -0.454 0.417 -0.102 0.751 -0.307 1.000
X6 0.937 0.034 -0.148 -0.386 0.735 -0.421 1.000
X7 0.754 0.420 -0.432 -0.086 0.742 -0.011 0.682 1

From the correlation matrix, it can be seen that there is no relationship between the index of changes in the official
exchange rate of the national monetary unit and the official exchange rate of the hryvnia, as well as the gross international
reserves of Ukraine and the official exchange rate of the hryvnia. The share of loans in foreign currency in the total amount
of loans granted and the level of dollarization of the money supply have a weak inverse relationship with the official hryvnia
exchange rate. Only three indicators from the indicator of currency security have a strong stochastic relationship: the
difference between the forward and official exchange rates (0.937), the balance of purchase and sale of foreign currency
by the population on the market (0.835) and the ratio of public debt to GDP (0.754), which we propose to use for the
completeness of the calculation [17].

In Tables 5 — 7, we used the notations: Y - index of changes in the official exchange rate of the national currency against
the USD, X2 - gross international reserves of Ukraine in the months of imports, X3 - the share of loans in foreign currency
in the total volume of loans provided, X4 - the balance of purchase and sale population of foreign currency, X5 — the level
of dollarization of the money supply, X6 — the difference between the forward and official exchange rates of the national
currency, X7 — the ratio of state and state-guaranteed debt to GDP, X8 — the volume of international reserves in monetary
terms, X8 — the volume of foreign direct investments, X9 — the volume of exports of goods and services, X10 — the volume
of M3 money supply, X11 — the NBU discount rate.

2. In the second stage, we investigated the influence of the component indicators of currency security, adding an
endogenous variable - international reserves in USD million, on the nominal official exchange rate of the national monetary
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unit to the USD. The choice of an endogenous variable is explained by the fact that this indicator characterizes and ensures

the stability of the functioning of the domestic currency market (information in Table 3).

Table 5. Matrix of paired Pearson correlation coefficients between the index of changes in the official exchange rate of the national

currency against the USD and indicators of currency security, the ratio of state and state-guaranteed debt/GDP, and the volume of in-
ternational reserves. Notes: Data for 2008-2022. (Source: compiled by the author based on 17)

Y X2 X3 X4 X5 X6 X7 X8
Y 1.000
X2 -0.304 1.000
X3 0.509 0.065 1.000
X4 0.144 -0.342 -0.115 1.000
X5 0.417 -0.102 0.751 -0.307 1.000
X6 0.034 -0.148 -0.386 0.735 -0.421 1.000
X7 0.420 -0.432 -0.086 0.742 -0.011 0.682 1.000
X8 -0.577 0.768 -0.277 -0.480 -0.450 -0.142 -0.635 1.000

From Table 5, we can see the lack of connection according to the following indicators: the difference between the forward
and official exchange rates (-0.142) and the share of loans in foreign currency in the total amount of loans provided (-
0.277). The level of dollarization of the money supply (-0.45) and the balance of the population's purchase and sale of
foreign currency on the market (-0.48) have a weak inverse influence. The index of change of the official exchange rate
of the national monetary unit to the US dollar (-0.577) and the ratio of public debt to GDP (-0.635) have an average
inverse relationship. Only one indicator has a direct strong connection with international reserves - it is the gross interna-
tional reserves of Ukraine calculated in months of imports (0.768) [17].

3. Another indicator that characterizes the stability of the functioning of the foreign exchange market and the financial
system of Ukraine as a whole is foreign direct investment, so we will determine the impact on it of all components of the
currency security indicator (information in Table 6).

Table 6. Matrix of paired Pearson correlation coefficients between the index of changes in the official exchange rate of the national
currency against the USD and indicators of currency security, the ratio of state and state-guaranteed debt/GDP, and the volume of for-
eign direct investment. Notes: Data for 2008-2022. (Source.: compiled by the author based on 17)

Y X2 X3 X4 X5 X6 X7 X9
Y 1
X2 -0.304 1
X3 0.509 0.065 1
X4 0.144 -0.342 -0.115 1
X5 0.417 -0.102 0.751 -0.307 1
X6 0.034 -0.148 -0.386 0.735 -0.421 1
X7 0.420 -0.432 -0.086 0.742 -0.011 0.682 1
X9 -0.562 0.320 0.101 -0.566 0.072 -0.472 -0.805 1.000

From the correlation matrix in Table 6, we can observe the lack of connection for three indicators: the level of dollarization
of the money supply (0.072), the share of loans in foreign currency in the total amount of loans provided (0.101), gross
international reserves of Ukraine (0.32). The average inverse relationship can be traced from the balance of foreign cur-
rency purchases and sales by the population on the market (-0.566) and the index of changes in the official exchange rate
of the national monetary unit to the USD (-0.562). The new indicator — the ratio of public debt to GDP has an inverse
strong relationship (-0.805) [17].
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4. In the fourth stage, we determined the influence of the component indicators of currency security by adding endog-
enous variables - export of goods and services, M3 money supply, and NBU discount rate (information in Table 5). Our
proposed indicator takes precedence among other indicators under the condition of application with endogenous changes.

Table 7. Matrix of paired Pearson correlation coefficients between the index of changes in the official exchange rate of the national
currency against the USD and indicators of currency security, the ratio of state and state-guaranteed debt/GDP, the volume of exports
of goods and services, the volume of the M3 money supply, the NBU discount rate. Notes: Data for 2008-2022. (Source: compiled by the author
based on 17)

Y X2 X3 X4 X5 X6 X7

Y 1.000

X2 -0.304 1.000

X3 0.509 0.065 1.000

X4 0.144 -0.342 -0.115 1.000

X5 0.417 -0.102 0.751 -0.307 1.000

X6 0.034 -0.148 -0.386 0.735 -0.421 1.000

X7 0.420 -0.432 -0.086 0.742 -0.011 0.682 1.000
X9 -0.507 -0.115 -0.315 -0.366 -0.346 -0.441 -0.678
X10 -0.324 -0.099 -0.272 -0.585 -0.246 -0.600 -0.651
X11 0.577 -0.336 0.274 0.531 0.157 0.675 0.690

An additional indicator proposed by us for inclusion in the Methodological recommendations for calculating the level of
economic security of Ukraine has significant advantages among the existing six indicators - the ratio of state and state-
guaranteed debt to GDP in percentage terms. The use of econometric methods made it possible to substantiate the imple-
mentation of this indicator.

Therefore, we proposed to calculate the integral index of currency security using seven indicators, including the indicator
"ratio of state and state-guaranteed debt to GDP". The safety level of this indicator is determined by the characteristic
values developed by us. Each indicator is measured from 0 to 1 (or from 0 to 100 per cent) and divided into five intervals:

“[Yo, Yeriticall, [Yeritical, Ydangerous], [Ydangerous, Yunsatisfactory], [YUnsatisfactory, Ysatisfactory], [Ysatisfactory, YOptimaI],

where: yp - the value of the indicator, which is characterized as an absolutely dangerous level of currency security and for
which the level of currency security is equal to 0; yeriticar - the value of the indicator, which is characterized as a critical leve/
of currency security and for which the level of currency security is equal to 0.2, or 20% of the optimal value, ydaangerous -
the value of the indicator, which is characterized as a dangerous level of currency security and for which the level of currency
security is equal to 0.4, or 40% of the optimal value; Vunsatistactory - the value of the indicator, which is characterized as an
unsatisfactory level of currency security and for which the level of currency security is equal to 0.6, or 60% of the optimal
value; ysatisractory - the value of the indicator, which is characterized as a satisfactory level of currency security and for which
the level of currency security is equal to 0.8, or 80% of the optimal value, Yoptimar - the value of the indicator, which is
characterized as the optimal level of currency security and for which the level of currency security is equal to 1, that is,
equal to the optimal value” [14].

In Ukraine and in international practice, the normative value of the indicator of the ratio of state and state-guaranteed
debt to GDP is set to 60% [8], the characteristic values of this indicator are shown in Table 8.

Table 8. Characteristic values of the indicator “ratio of state and state-guaranteed debt to GDP"” (expressed in %). (Source: calculated by
the authors based on Methodological recommendations for calculating the level of economic security of Ukraine, 2013 [17])

Name of the indicator, XLcriti- XLun- XLsat- XLopti- | XRopti- XRsat- XRunsa XRcriti-
. XLdang - . - . XRdang
unit of measurement cal satisf. isf. mal mal isf tisf cal

The ratio of state debt to
GDP, % 20 30 40 50 60

So, taking into account the suggestions given by us regarding the formation of measures aimed at ensuring a sufficient
level of currency security, it can be stated that in Ukraine the index of currency security fluctuates significantly - from a
dangerous to a satisfactory level.
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As a result of the conducted correlation analysis, we found the absence of a direct strong connection between the indicators
used to calculate the integrated indicator of currency security and the formation of the official exchange rate of the national
currency. At the same time, it was found that the proposed new indicator for calculating the integral index of currency
security - the ratio of state and state-guaranteed debt to GDP in percentage terms has a strong correlation with the
formation of the official exchange rate of the national currency. Therefore, we have proposed to add this indicator to the
calculation of the integral index of currency security, which, in our opinion, will allow a more qualitative assessment of the
level of currency security.

DISCUSSION

A comparison of the results obtained in this research with those previously conducted by other scientists shows the exist-
ence of noticeable differences. Researchers are mostly limited to the calculation of currency security in accordance with
the Methodological recommendations for calculating the level of economic security of Ukraine. They did not take into
account the fact that there are a number of macroeconomic indicators that have an impact on the currency security of the
country and should also be paid attention to. In this article, we investigated that the ratio of state and state-guaranteed
debt to GDP (in %) has a significant impact on the level of currency security. A similar conclusion was reached by O.
Kokovikhina [13], who notes the impact of the gross external debt indicator on currency security. O. Tereshchenko [28]
offers to improve the Methodology of calculating currency security by using an additional indicator to the level of dollari-
zation of the money supply in the estimation of the level of currency risk, the indicator - the level of GDP dollarization,
explaining this by the fact that the amount of money supply in national and foreign currency is a momentary indicator,
and the proposed coefficient combines it with an interval one and reflects the ratio between monetary aggregates in
foreign currency and GDP created during the period.

T. Marena and M. Inozemtseva [19], suggest to use an alternative indicator — “the difference between the interest rates
on deposits in USD and in UAH" to estimate the level of currency security, instead of the indicator "difference between the
forward and official exchange rate of the hryvnia”. In the absence of publicly available information on the forward exchange
rate of the hryvnia, this proposal is valid, and I can agree with it.

As a conclusion, the proposed article presents an updated scientific approach to estimate the level of currency security
based on the analysis of the relationship between indicators of the integral index of currency security, as well as the
relationship between certain macroeconomic indicators and indicators of currency security. By providing a more detailed
analysis of canonical and correlational relationships between indicators of currency security, this research is a significant
contribution to the scientific literature.

CONCLUSIONS

The calculation of the integral currency security index for 2008-2022 made it possible to draw conclusions that:

= the peak periods of financial crises (2008 - 2009 and 2014 - 2015) had a significant impact on the level of currency
security;

= the creation of conditions for the inflow of financial capital, the growth of foreign exchange reserves, and the estab-
lishment of stable dynamics of the exchange rate became possible thanks to the instruments of currency and mone-
tary regulation of the NBU. Therefore, 2017-2021 was characterized by macro-financial stability, which raised the
level of currency security to a satisfactory level;

= in 2019 and 2022, the level of currency security decreased to an unsatisfactory level due to the COVID-19 crisis and
the war in Ukraine.

The movement of capital, the negative balance of the trade balance, the level of international reserves, the high level of
public debt, and the dollarization of the economy have been proven to affect the level of currency security in Ukraine.
Control over the shadow movement of capital, development of a step-by-step program of de-dollarization of the economy,
and increasing the volume of international currency reserves are some of the proposed measures to ensure an adequate
level of security.

There was no strong correlation between the level of currency security and the official exchange rate of the hryvnia. The
level of currency security is affected by the ratio of state and state-guaranteed debt to GDP in percentage terms. It is
proposed to evaluate the level of currency security using seven indicators for each of which a weighting factor is determined
that characterizes the degree of contribution of the indicator to the integral index of currency security.
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The development of alternative scientific and methodological approaches to determining the level of national currency
security, as well as the proposed changes to the Methodology for calculating the integral index of currency security, may
become the subject of further research in this direction.
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Y cTaTTi 3anponoHOBaHO aBTOPCLKE T/IyMAYeHHsi CyTHOCTI MOHSTTS «BasiloTHa 6e3neka». Po3paxoBaHO iHTerpasnbHui iH-
[leKkc BantoTHoOI 6e3neku 3a 2008-2022 pp. BiANoBiaHO A0 «MeToAMYHMX pEKOMeHAALLIN WOAO PO3paxyHKY PiBHS €KOHOMI-
yHoi 6e3nekn YkpaiHu» Ta 3anponoHOBaHO pekoMeHaLii A8 BAOCKOHANEHHS L€l METOAUKM 3 METOI0 NOKPALLUEHHS CUTY-
auil Ha BastOTHOMY PUHKY.

Y pe3ynbTaTi NpoBeAEHOro AOC/IMKEHHS A0BEAEHO, WO Ha piBeHb BanoTHOI 6e3nekn YkpaiHu MaloTb BNAMB TaKi Nokas-
HUKM: pyx Kanitany, BiA'EMHe canbfo TOProBenbHOro 6anaHcy, AOCTaTHIN piBEHb MXHAPOAHWMX pe3epsiB, Aonapu3alis
€KOHOMIKW, BUCOKWUIA piBEHb AEP>XXaBHOI 3a60proBaHOCTi. 3anponoHOBAHO 3ax0au Ans 3abe3MneyYeHHs HANEeXHOro PiBHS
BaNOTHOI 6e3nekn. Po3rnsiHyTo MakpOeKOHOMIYHI NOKa3HWUKM, O MOXYTb ByTu iHAMKaTOpamMu BantoTHOI H6e3neku, Ta ao-
cnigkeHo KopensiLiiHAI 3B'930K MiXk HAMM 14 piBHEM BantoTHOI 6e3nekun. O6rpyHTOBaHO AOLMbHICTL 3anpoBaiXXeHHs 10-
[JaTKOBOro MOKa3HMKa ANS iHTerpanbHoi OLHKM BantOTHOI 6e3nekn YKpaiHu: CniBBigHOLWEHHS AEPXXaBHOro Ta rapaHToBa-
HOro Aepxasoto 6opry Ao BB, WwWo A03BOMTL AOCTOBIpHILLE po3paxyBaTu piBeHb BastoTHOI 6e3nekn. O6rpyHTOBaHO, WO
3anpornoHOBaHMIM MNOKa3HMK Ma€E TiICHUIM CTOXaCTUYHMIA 3B'S30K i3 Ba/IFOTHUM KYpPCOM, TOMY 3@ YMOBW MO0 BUKOPUCTaHHS 3
iCHyIOUMMM iHAMKATOpPaMM po3paxyHKy BaslOTHOI 6e3Mnekun 103BO/IMTb BUSIBUTU HErAaTUBHI TEHAEHLIT LOAO 3HMKEHHS PiBHS
BasIlOTHOI 6e3neku.

KnrouoBi cnoBa: ¢iHaHcoBa HecTabinbHiCTb, BantoTHa 6e3neka, diHaHcoBa 6e3neka, BaNOTHUIA PUHOK, MiKHAPOAHI
pesepBu, Aonapu3aLlis, odiliiHUA KypC HaUioOHaNbHOT BantoT, AepXXaBHUI | rapaHTOBaHWI aepxaBoto 6opr, BB
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