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Abstract. The article substantiates the need to carry out a research of the factors
affecting the change in the exchange rate of EUR/UAH due to the fact that the de-
valuation of the Ukrainian hryvnia in the last few years destabilizes the economic
environment of entrepreneurship development. Thus, this work analyzes the deter-
minants of the exchange rate in Ukraine, and the investigated correlation between
the dependence of the EUR / UAH exchange rate on a set of factors confirmed the
tight correlation between the change in money supply and government debt and
the rise / fall in the EUR / UAH national currency. Instead, other factors (GDP,
budget deficit, export operations, the positive balance of payments,inflation, pub-
lic debt) have statistically insignificant correlation to the studied indicator and are
not included in the regression model. It is suggested to harmonize monetary poli-
cy that has the greatest influence on the formation of the exchange rate, as well as
to analyze the connection this policy with the foreign trade policy of the country,
which will enable to stabilize the exchange rate as well as to ensure the formation
of suitable conditions for the economic development of foreign economic entities.
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1. Introduction

Opportunities and prospects in the development of
foreign economic relations depend on the chosen
direction of foreign policy of the country. Accord-
ing to the Law of Ukraine On the Principles of In-
ternal and Foreign Policy, one of the main tasks of
the country’s foreign policy is: “ensuring the inte-
gration of Ukraine into the European political, eco-
nomic and legal space in order to become a member
of the European Union; support of development of
trade-economic, scientific-technical and investment
cooperation of Ukraine with foreign states on the
basis of mutual benefit; providing for the purpose of
full economic development, raising the well-being
of the people of the integration of Ukraine’s econo-
my into the global economic system; expansion of
international cooperation in order to attract foreign
investments, new technologies and management ex-
perience in the national economy in the interests
of its reform, modernization and innovation devel-
opment”(Law of Ukraine On the Principles of Do-
mestic and Foreign Policy 2010). Compliance with
these tasks is impossible without the implementa-
tion of a number of reforms that are taking place
in Ukraine today. According to the Strategy for Sus-
tainable Development “Ukraine 2020”, the goal of
which is “the introduction of European standards
of life in Ukraine and the emergence of Ukraine’s
leading positions in the world” in Ukraine, one of
the vectors of reforms in Ukraine is characterized
by ensuring sustainable development of the state,
carrying out structural reforms and, as a conse-
quence, raising standards of living. Ukraine should
become a strong economy with advanced innova-
tions. First and foremost, it is necessary to restore
macroeconomic stability, ensure sustainable growth
of the economy in an environmentally sound way,
create favorable conditions for conducting econom-
ic activity and a transparent tax system(Strategy for
Sustainable Development® Ukraine 2020” 2015).

The purpose of such economic reforms is to create
favorable conditions for the stable development of
business, which is a key source of investment attrac-
tion and the basis for economic growth. One of the
directions of business activity is the output of busi-
ness entities in the external markets of goods and
services, capital.

Export and import transactions are carried out
using foreign currency, incomes and expenses of ex-
porters and importers are formed under the influ-
ence of exchange rate changes. Foreign exchange
policy is a part of the financial sector of the coun-
try’s economy, its main provisions and regulatory
instruments affect the decisions taken by companies
in the field of foreign business activity.

The comprehensive program for the develop-
ment of the financial sector of Ukraine up to 2020
contains the goal of “creating a financial system ca-
pable of sustainable economic development through
effective redistribution of financial resources in the
economy through the development of a fully-fledged
market competitive environment in line with EU
standards”. Among the systemic problems in the fi-
nancial sector, in particular: “tough administrative
measures (including withdrawal of deposits, curren-
cy exchange operations), introduced in connection
with the deployment of a military conflict and the
economic crisis; reducing the volume of trades on
domestic exchanges by 38% in 2014 to UAH 76 bil-
lion, including trading in stocks and derivatives by
46%, up to UAH 36 billionaire identified”. In addi-
tion, among the factors hampering the development
of the financial sector is the “limited number of fi-
nancial instruments, including risk hedging” (The
National Bank of Ukraine 2015).

The foreign exchange market of Ukraine is char-
acterized by the volatility of the national curren-
cy and the low level of development of transactions
with financial instruments, which impedes the ef-
fective conduct of foreign economic transactions by
economic entities and creates barriers for the en-
terprises to enter the foreign markets of goods and
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services, capital. According to the World Economic « to make appropriate suggestions for suitable

Forum Ukraine, 2016 rankings ranked 95th among policy implementation concerning the issues
136 countries in the 2017 ranking of the Enabling due to the appreciation/depreciation of curren-
Trade Index, dropping by 9 positions in two years cy in the light of finding of the study.

(World Economic Forum 2016). Over the past 10 The UAH/EUR exchange rate has been chosen
years, the national currency of Ukraine has depre- because of the growing integration of the Ukraine
ciated by almost 3.5 times in relation to the euro, economy with the European Union.

as evidenced by the data of the National Bank of Signing of the Association Agreement between
Ukraine (Fig. 1). Ukraine and the EU has become the basis for deep-

The devaluation of the EUR/UAH exchange rate  ening the development of economic (including
first of all negatively affects the activities of import-  trade) relations between Ukraine and the EU. In
ers. Considering the fact that exporters use import- 2016, the deep and comprehensive free trade zone
ed raw materials in the process of production, the between Ukraine and the EU started its function-
cost of export operations is also increasing. Thus, ing. Today, the EU is Ukraine’s largest trading part-
the level of competitiveness of companies in the for- ner (in 2017, 33% of foreign trade turnover was
eign markets of goods and services decreases. attributed to EU member states).

Creating a stable foreign exchange market is one The main hypothesis of the study is to confirm
of the terms for economic development of the coun-  that the change in the exchange rate of EUR/UAH
try. The urgency of the research is obvious given the  depends on a change in a number of macroeconomic
current conditions of transformational changes in  indicators (GDP growth, inflation, interest rate, gener-
the economic, political and social life of Ukraine. al government deficit, current account balance, finan-

cial account balance, exports and imports of goods
and services, external debt stocks etc.) in accordance

2. Goal, task and hypothesis of the with the theory of exchange rates.
The solution of the task is realized in the context of

research. , , .
the implementation of the goals of the economic re-
forms undertaken in Ukraine and has the following

The main objectives are: meaning:
« to analyze the determinants of Foreign Ex- - theoretical: the application of the theory of ex-
change Rate in Ukraine; change rates to explain the peculiarities of the func-
+ to define which of the determinants is playing tioning of the foreign exchange market of Ukraine;
the main role in foreign exchange rate; - practical: will provide the foundation for the
development of a foreign exchange risk manage-
ment system for Ukrainian companies. Determin-
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s Official exchange rate of Ukrainian Hryvnia to Euros

Fig. 1. Official exchange rate of Ukrainian Hryvnia to 100 Euros during the period 2008-2017
Source: (The National Bank of Ukraine 2018)
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ing the effect of factors on the EUR/UAH exchange
rate will allow Ukrainian exporters who make set-
tlements in the euro on foreign markets of goods
and services, to use the research data for planning
and forecasting of foreign economic activity.

3. Theory of currency course

The research was conducted on the basis of the ex-
isting theories of exchange rates, which emerged in
the 70’ of the twentieth century. Each theory out-
lines certain principles that depend on which eco-
nomic school they belong: Keynesian or monetary.
“Theories of the exchange rate study the problems
of the value basis in the relations of currencies, their
dependence on the state of the balance of payments
and the peculiarities of its dynamics, allow giving a
clear idea of the data processes. It helps to choose
the regime of exchange rates that are adequate to
the specific economic situation and the methods of
their realization”(Markusenko 2015).

The theory of purchasing power parity (PPP) is
the first of the theories, its thorough analysis was
carried out by Gustav Kassel, pointing out that “the
willingness to pay a specified price for foreign mon-
ey depends on the fact that the money in a foreign
country has a purchasing value in relation to the
goods and services” (Kassel 1995).

Such theory “assumes a causal link between the
path of the price of a unit of one currency in terms
of another and the relative dynamics of price levels
in the respective two countries within a lengthy pe-
riod of time” (Twarowska, Kgkol 2014). “The theo-
ry is aimed at searching for an “equilibrium course”
that will maintain an equilibrium of payments bal-
ance. This is determined by its connection with the
concept of automatic self-regulation of the balance
of payments. Acknowledging the real exchange rate
base, this theory emphasizes the role of market fac-
tors of alignment of exchange rates and thereby the
balance of payments” (Markusenko 2015).

The market rate of the currencies almost never
coincides with the parity of purchasing power. Ana-
lyzing the results of studies of the informal method
of determining the parity of the purchasing power
of the national currency, the data are slightly differ-
ent in nature. According to the Economist maga-

zine, in January 2018, the Ukrainian hryvnia ranked
first among the countries whose currencies are val-
ued at The Big Mac Index. The purchasing power
of the Ukrainian hryvnia is understated by 69.0%.
The expected exchange rate of the national curren-
cy should be 8.90 UAH/USD (The Economist 2018).

“Proponents of the monetary approach to ex-
change rate determination view the exchange rate
as the relative price of two monies. They therefore
argue that variables affecting the supply of and de-
mand for two monies will affect the rate of exchange
between them. Quite a few studies have tested the
monetary approach to exchange rate determination
and some of the earlier ones are collected in Fren-
kel and Johnson (1978)” (Hartley1983).

Monetary models based on purchasing pow-
er parity of exchange rates determine the impact
of the money supply, national income and interest
rates on the formation of the national currency to
the foreign currency.

Equally important are the foundations of the
Keynesian theory (I. Fisher, 1925 and J. Keynes,
1978), according to which “it was recommended
to reduce the rate of the national currency in or-
der to influence prices, exports, production and em-
ployment in the country for the struggle for foreign
markets”. A representative of one of the Keynesi-
an theories (R. Nurkse), i.e. the theory of equilibri-
um or neutral courses, emphasizes “the impact on
the exchange rate of such factors as: customs pay-
ments, currency speculation, political and psycho-
logical factors” (Markusenko 2015).

Parveen S., Khan A.Q. and Ismail M. indicate,
that “the empirical studies relating to the link be-
tween exchange rate variability and its factors are not
conclusive. Exchange rates are basically the prices of
one currency in terms of other currencies driven by
the normal forces of supply and demand. There are
a fixed number of Euros, Dollars, Yen, etcissued at
any given time (although governments can and do
print extra money to buy other currencies and im-
pact their currencies value). As the demand increas-
es or decreases for any single currency, it drives the
clearing price for that currency” (Parveen, Khan, Is-
mail 2012).

Thus, according to the theoretical basis, the ex-
change rate is formed under the influence of a num-
ber of factors that have economic, political, legal,
institutional character. The authors of various theo-
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ries substantiate the influence of market factors and
carry out research on the basis of empirical data
in order to determine the relationship between fac-
tors and the rate of the national currency in rela-
tion to foreign.

4. Related Literature

The research is based on previous works of Ukrain-
ian and foreign scholars regarding to outlined fac-
tors that determine the behavior of the national
currency in the country.

“The first attempts to analyze exchange rates
behavior was done by Rudiger Dornbusch (1973),
Richard Meese(1979) and Kenneth Rogoff (1983)”
(Boykorayev 2008, p. 22-23). Lane Philip undertook

an empirical study of the formation of exchange
rates in the long run and built its own models based
on variables such as trade openness, country size,
central bank independence (CBI) and government
debt. The scholar analyzed 107 countries for the pe-
riod 1974-1992 (Lane 1999).

The research of the 21st century scholars analyz-
es the influence of factors on the formation of the
exchange rate based on the use of various meth-
ods: regression analysis (including simple linear re-
gression model with the usual least method), the
EGARCH method, an unrestricted vector autore-
gressive model (VAR), the econometric methodol-
ogy and vector, econometric model of multifactorial
regression. Table 1 systematized the views and re-
sults of such research.

Boykorayev B. analyzed the post - Bretton Woods
period 1974 - 2004in 82 countries of the world. The

Table 1. The factors determining exchange rate in the scientific literature

Author (year) C(:)l:in(t)gr,:sr;: rIé in' N::;B:i;: f The factors determining exchange rate
— nominal exchange rate: nominal exchange rate against USD;
— real exchange rate: real exchange rate against USD;
— inflation: nominal inflation as Consumer Price index;
% ¢ — openness: sum of Export and Import divided by GDP;
countries o
Boykorayev B. the world / the =~ Regression — growth: per capita output (GDP) growth rate;
(2008) post-Bretton Woods  analysis
period 1974-2004 — terms of trade: growth rate of Terms of Trade (Export/Im-
port);
— size: total GDP;
— debt: government debt over GDP;
— CBI: Central Bank Independence Index
Simple  — Inflation;
Linear
AP gvfﬁg Iss;nliﬁalil/l Pakistan / the Regression Growth rate;
o (2012) " period 1975-2010 model with _ . 0 .
ordinary ports;
least method _ 1mports
— budget deficit;
the econo- | ¢ a
i - — volume of money flows;
Goudarzi Mostafa, rgggiggr; Zﬂé ' o Y ‘
Khanarineiad  ran/ the period of  vectorau- Import restriction;
Komeil Ard;kani 1978-2008 toregressive  _ ot foreign assets;
Zahr; (2012) mOdel that >

VAR

isknownas _ gross domestic product;

— oil prices
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Table 1. Continuation

Author (year) C(:)l:in;?;:;g rIé in_ Nl{:;l(::il? f The factors determining exchange rate
- GDP,
— inflation,
Abbas, Q., Igbal, J., 17f1r;can Coufn(';ries regression " interest rates,
d Ayaz (2012) years ot cata analysis :
and Ay from 1996 to 2010 — income level,

— government control;

— future expectations of exchange rate

Twarowska K.,

— the difference between the rate of GDP growth in Poland
and in the euro area,

— the difference between inflation rate (HICP) in Poland and
in the euro area, percentage points,

— the difference between money market interest rates (day-to-

Poland (EUR/PLN) . day) in Poland and in the euro area, percentage points,
Kgkol M. (2014)  }. period of 2000~ regre:1531pn Y g
2013/ analysis  _ cyrrent account balance in Poland (% GDP),
— financial account balance in Poland (direct foreign invest-
ments, portfolio investments and other investments including
currency speculation, % GDP).
— the difference between government deficit as % GDP in Po-
land and in the euro area, percentage points
— U.S. real federal funds rate;
Poland (USD/PLN) — polish real reference rate;
/ quarterly data . .
Heine ranging from 1999, EG}XhIiCH —real GDP in the U.S.;
sing Yu (2015 1% 3013.Q4 and .
y method — real GDP in Poland;
has a total of 60
observations - real stock index in the U.S;
— real stock index in Poland
— GrossDomestic Product,
Mariano Christine
Niziel Q., anunre. Volume of Money Flows,
The Philippines / stricted - Net Foreign Assets,
Sablan Vanessa E, the period of 1973 vector au- &
Sardon Joshua Ray -2014 rg:)rgglrg%g) — Budget Deficit,
C., Paguta Ronald _ o
B°(2016) Import Restrictions
— Oil Prices
ion - the growth rate of the consumer price index,
Ukraine (USD/ ~ construction =58 P
Krasnikova, LI, UAH)/quarterly & 1 - volume of external debt,
Harmel, K.V. data for 1996-"  ~ ¢ G
(2002) ial - purchase of foreign currency by households,
2001 torlaSi(r)(;gres—

- refinancing rates
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Table 1. Continuation

Author (year) C(:)l(lin;gt:sr;g rIé iri' 1\1/%:;2:111(1) f The factors determining exchange rate
- nominal index of official debt,
- annual average inflation rate,

LesnikT.-M. (2017) Ugllflr)a/lrig(glgg)/ 16 rzar:lsyssign - average monthly salary,

- GDP,
- the population
- GDP of the country

Fatiukha N.H., E%kﬁaglﬁ%Uégi) regressio- - consumer price index

TSY}E%%?I;)DM IPY/U’%?J 2009-  nanalysis the amount of money supply M2,

- volume of export and import

Source: formedonthebasis: (Boykora{ev 2008), (Parveen, Khan and Ismail 2012), (Goudarzi, Khanarinejad and Ardakan 2012), (Abbas, Igbal and

Ayaz 2012), (Twarowska, Kakol 2014
va, Harmel2002)

constructed regression model allowed the author to
distinguish a number of factors of influence on the
exchange rate, which are divided into two groups:
“variables that affect the equilibrium long-run infla-
tion rate and variables that affect the long run in the
real exchange rate. Openness and per capita GDP
growth variables are significant in explaining the
rate of nominal depreciation when countries with
inflation rate less than 30% are selected. For highly
volatile countries Size (GDP) is found to be impor-
tant for assessing nominal exchange rates. The evi-
dence on other variables, such as CBI, Debt, Terms
of trade are weaker for nominal value estimations”
(Boykorayev 2008).

Peculiarities of exchange rate formation in Paki-
stan were investigated by S. Parveen, A.Q. Khanand
M. Ismail, in particular, considered the following
factors: inflation, growth rate and foreign trade in-
dicators. In Pakistan “inflation is the most impor-
tant factor that bring volatility in exchange rate in
the country as it contributes more to variations in
exchange rate”; “second important variable which
bring more variation in exchange rate is econom-
ic growth, while order of export and import in var-
iation lies at third and fourth position” (Parveen,
Khan and Ismail 2012).

The causes of currency fluctuations in Iran for
the period 1978-2008 were studied by M. Goudar-
zi, K. Khanarinejad and Z. Ardakani. “The most ef-
fect belongs to oil price and then volume of money

(Hsing 2015) (Mariano, Sablan, Sardon, Paguta 2016), (Fatiukha, Tsyhanok 2017), (Lesnik 2017), (Krasniko-

flows that in fact represents greater relative impor-

tance of these variables in comparison with the oth-

er variables of model” (Goudarzi, Khanarinejad and

Ardakan 2012).

Abbas, Q., Igbal, J. and Ayaz made the regression
analysis of the exchange rates of African countries.
Results of the research showed, “that GDP is only
variable which shows a significant relationship with
exchange rate while other two variables i.e. inflation
and real interest has shown non-significant relation-
ship” (Abbas, Igbal and Ayaz 2012).

Polish scholars K. Twarowska and M. Kakol ana-
lyzed the impact on the formation of the exchange
rate EUR/PLN of individual factors and identified
the density of the relationship between dependent
and independent variables:

o “the financial account balance and inflation rate
are the most important factors determining the
level of EUR/PLN exchange rate (a rise in Po-
land’s financial account surplus contributes to ap-
preciation of the country’s currency, an increase
in inflation rate has a negative effect and reduces
the value of Polish currency);

o the market interest rate is the third most im-
portant factor determining the zloty exchange
rate level (the relative rise in interest rates con-
tributes to appreciation of the Polish currency);

o the fourth important variable which bring
more variation in the zloty exchange rate is
the government deficit, while the economic
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growth and the current account are less signif-
icant”(Twarowska, Kgkol 2014).

Instead, Yu Hsing develops a slightly different di-
rection in the study of the Polish currency market
and, using the EGARCH method, reveals the link
between market factors and the USD/PLN exchange
rate. In particular, the scientist argues “that a high-
er Polish real reference rate, a higher U.S. real GDP,
a higher Polish real stock index, and a higher ex-
pected exchange rate would raise the USD/PLN ex-
chang rate whereas a higher U.S. real federal funds
rate, a higher Polish real GDP, and a higher U.S. real
stock index would reduce the USD/PLN exchange
rate” (Hsing 2015).

Mariano Christine Niziel Q., Sablan Vanessa E.,
Sardon Joshua Ray C. and Paguta Ronald B. from the
result of the variance decomposition concluded, “that
GDP is responsible for most of the real exchange rate
movement, contributing 29,22%, net foreign assets ac-
counted for 6,64% of the variations of real exchange
rate and import restrictions, oil prices and budget
deficit only accounted 3,92%, 2,87% and 2,11%, re-
spectively” (Mariano, Sablan, Sardon, Paguta 2016).

Ukrainian scholars also investigate the behavior
of the exchange rate of the national currency in re-
lation to foreign ones:

o Fatiukha N.G. and Tsyhanok D.V. analyzed
the influence of market factors on the course
of the Ukrainian hryvnia and determined that
the largest impact on the dollar has the money
supply M2, while the euro, yen, pound, franc -
GDP (Fatiukha, Tsyhanok 2017);

o T.M. Lesnikresearched the USD/UAH exchange
rate and concluded that “the country’s external
debt, economic and political crises, as well as
money supply, internal supply of money, bal-
ance of payments, budget, currency policy of
the state and the degree of confidence in the
currency” are significantly influenced by the
country’s external debt (Lesnik2017);

o Krasnikova L.I. and Harmel K.V., unlike pre-
vious scientists, built an econometric model of
multivariate regression and substantiated a di-
rect correlation between the rates of growth of
the cash exchange rate during 1996-2001 and
the growth rates of the consumer price index,
the volume of external debt and the purchase
of foreign currency by households. Scientists
have proven that in case of an increase of 1%:

“inflation rate of cash exchange rate increas-
es by 2.54%; the volume of external debt - by
0,55%; volumes of purchase of foreign curren-
cy by households - by 0.11%. If the growth rate
of the refinancing rate increases by 100%, the
hryvnia will strengthen by 0.3%” (Krasnikov,
Garmel 2002).

Consequently, the currency of each individu-
al country, depending on its level of economic de-
velopment and political and economic situation, is
characterized by varying degrees of influence of fac-
tors. The main factors of the exchange rate change
are the monetary and fiscal policies in the coun-
try, with the help of which the government of the
country regulates the situation on the foreign ex-
change market.

Instead, this study relates to the exchange rate
of EUR/UAH, so at the next stage we will analyze
the factors that influence the formation of the rate
EUR/UAH.

5. The factors determining exchange rate
volatility EUR/UAH

In 2018, in accordance with the Fundamental Prin-
ciples of Monetary Policy for 2018 and the Me-
dium-Term Perspective, “The National Bank will
adhere to the floating exchange rate regime, bear-
ing in mind that the monetary policy will not aim
at achieving a certain level or range of exchange
rate”(the Council of the National Bank of Ukraine
2017). That is, it can be argued that the formation
of the exchange rate of the Ukrainian hryvnia oc-
curs under the influence of demand and supply in
the foreign exchange market, as well as market fac-
tors affect the fluctuation of the exchange rate.
Considering the results of previous studies, the
provisions of economic theory and analyzed statisti-
cal data (Figure 1) formed the hypothesis of the study.
In particular, as shown by the analysis of previous
studies, scientists using the tools of regression analy-
sis, received results that confirmed or rebutted their
hypotheses. So, the model was built by S. Parveen,
A.Q. Khanand and M. Ismail (2012), which high-
lighted four factors (inflation; growth rate; export;
import) on the exchange rate of Pakistan, indicates
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that the results are good: R-square is 98.2%. Instead,
scientists K. Twarowska, M. Kakol (2014) who ex-
plored the exchange rate of Poland, revealed anoth-
er set of factors: GDP growth, inflation rate, interest
rates, current account balance, financial account bal-
ance, government deficit, and as a result the incom-
plete model data, because R-square amounted to only
62.3%, which indicates the failure to consider impor-
tant factors affecting the exchange rate.

Ukrainian scholar (Lesnik T.M. (2017) and Fati-
ukha N.H., Tsyhanok D.V. (2017)), in their research,
constructed models that considered such factors as:
the nominal index of official debt, the average annu-
al rate of inflation, the average monthly salary, GDP,
population, M2 money supply, exports and imports,
and received qualitative results from R-square, re-
spectively, 0.98 and 0.88. It is worth noting that T.M.
Lesnik (2017) conducted a study of the currency pair
USD/UAH for the period 1996-2016, and N.G. Fa-
tiukha, D.V. Tsyhanok (2017) EUR/UAH for the pe-
riod 2009-2016.

Thus, we determine the correspondence of the
dependence of the factors presented in Fig. 2, the
theoretical basis outlined in economic theory.

Thus, the change of GDP as the main indicator
of the country’s economic development leads to the
inflow of foreign investment in the economy, the
growth of demand for the national currency and its
strengthening. This statement is supported by the
analyzed statistics, so we can assert that GDP and
the EUR/UAH exchange rate have an inverse pro-
portional relationship.

The balance of payments concept, which has be-
come part of Mandell-Fleming’s small open econ-
omy model, also explains currency fluctuations.
“According to this concept, the negative balance of
payments exerts pressure on the downward trend of
the national currency, as the residents of the coun-
try have an additional demand for foreign curren-
cy to fulfill their obligations to the outside world.
A positive balance of payments contributes to the
strengthening of the national currency, as the sup-
ply of foreign currency in the domestic market in-
creases’ (Vakhnenko 2004, p. 26). These dynamics
is observed during the analysis of dynamics of cur-
rency pair EUR/UAH, presented in Table 2.

The higher the rate of inflation in the country,
the lower the rate of its currency, if do not concern
other factors. In Ukraine, the EUR/UAH rate has

grown along with an increase in inflation (except
in 2005, 2009, and 2015, which is explained by the
post-crisis effects in the country’s economy).

The deficit of the state budget affects the increase
in money supply in circulation and leads to a de-
crease in the national currency. Analyzing statistical
data, Ukraine does not observe a clear correlation
between the defined indicators.

Increasing interest rates leads to an increase in
the amount of revenues of foreign capital in the
country. In accordance with the fictitious pricing
model developed by Jacob A. Frenkel (1976)and
M. Mus, “The growth of domestic interest rates will
have a consequence of the devaluation of the ex-
change rate, since in such conditions, the demand
for money within the national economy will be re-
duced” (Vakhnenko 2004, p. 22). Instead, the mon-
etarist rigorous model proposed by R. Dornbusch
(1976) explains that “the growth of interest rates in
response to tighter monetary policy stimulates the
inflow of foreign capital to the national economy,
which in turn leads to a significant revaluation of
the nominal exchange course” (Vakhnenko 2004, p.
23). As for the EUR/UAH exchange rate, the de-
pendence on interest rate changes is not followed,
which may be explained by the influence of a num-
ber of other factors.

In accordance with monetary model with flex-
ible prices developed by Jacob A. Frenkel (1976)
and M. Mus, “the value of the exchange rate as
the relative price of the two monetary units is de-
termined by relative indicators of money supply”
“The increase in the money supply within the na-
tional economy, as compared with the money sup-
ply of another country, causes the devaluation of
the national currency” (Vakhnenko 2004, p. 22).In
Ukraine, there is a situation where the growth of
money supply is correlated with the increase of the
exchange rate. This conclusion can be seen by ana-
lyzing the statistical data presented in Table 2.

Devaluation of the exchange rate of the nation-
al currency contributes to the increase of exports,
and imports are more profitable when the national
currency is strengthened. There is no clear relation-
ship between the volumes of foreign trade in goods
and services and the change of the exchange rate in
Ukraine. This situation is explained by the fact that
the effect of this indicator is visible in the long run.
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One of the factors for strengthening the national
currency is the increase in gold and foreign curren-
cy reserves. Analyzing the dynamics of the change
in the currency pair EUR/UAH, we can conclude
that Ukraine has a direct relationship between these
indicators, except for some years (2008), when there
were economic crises in the world.

Between the growth of public debt and the depre-
ciation of the national currency, there is a straight-
forward dependence. However, it should be noted
that during the analysis, it is necessary to consider
the sources of state debt. For example, receiving fi-
nancial assistance from the International Monetary
Fund was aimed at stabilizing the exchange rate.

On the basis of the analysis, the hypothesis of
the study is outlined in more detail:

o increasing GDP, deficit of the state budget, in-
crease of gold and foreign currency reserves
lead to a decrease in the national currency
EUR/UAH, that is, the strengthening of the na-
tional currency;

 active balance of payments balance, increase of
inflation, growth of money supply and public
debt lead to increase of the national currency
EUR/UAH, that is, devaluation of the nation-
al currency;

« change of interest rate, dynamics of volumes of
foreign trade in goods and services in the short-
term period do not affect the change of the ex-
change rate EUR/UAH.

Using the tools of the analysis methods during
the study, the hypotheses were checked and the re-
lationship density between the indices being inves-
tigated was determined.

6. Methodology

This study used annual data for the period 2006-
2016.Data was collected from World Bank, Eurostat,
European Central Bank, Trading Economics, the
National Bank of Ukraine, the Ministry of Finance
of Ukraine. Correlation-regression analysis was car-
ried out using the MS Excel program.

At the first stage of the study, a correlation anal-
ysis of selected factors that have an impact on the
change of the EUR/UAH exchange rate has been

carried out. For the correlation analysis, an appro-
priate statistical sample was generated (Table2).

The main task of the correlation analysis is to de-
termine the connection between random variables
and to evaluate its intensity and direction (Ruden-
ko, 2012, p. 56). Table 3 shows the absolute values
of the correlation coefficients obtained on the ba-
sis of the analysis of data given in Table 2 using the
“CORREYL” function of the MS Excel program.

The tightness of the connection between the
analyzed indicators is characterized by the obtained
correlation coefficients. Those variables whose cor-
relation coefficient exceeds 0.80 significantly affect
the exchange rate change. Strong correlation is ob-
served with variables: external debt stocks and the
money supply M2.

In order to identify the type and characteris-
tics of the relationship between dependent and in-
dependent changes, we use the regression analysis
method. Using the MS Excel program, multiple lin-
ear regression (Table 4) is constructed, where the
dependent variable is the EUR/UAH exchange rate,
and the independent variables are external debt
stocks and money supplyM2.

Assessing the quality of the results obtained, it
should be noted that the determination coeflicient
R2 is 0.93. This indicates that 93% of the value of
the resulting sign (exchange rate EUR/UAH) is de-
termined by the values of the investigated factors,
and by 7% - by other indicators. F = 2,0699E-07%,
i.e., R2 and the regression equation as a whole are
statistically significant with a probability of 95%.

The following empirical linear regression equa-
tion was obtained during the study(1.1):

Y = -5,018+ 0,1946 X10 + 0,0022 X11 (L.1)

The built model is statistically significant, and
changes in the exchange rate of EUR/UAH are de-
termined by the influence of the factors envisaged
in the presented equation.
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Table 2. Factors of influence on the change of currency exchange rateEUR/UAH

Data Y X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11

1999 524  -0,20 22,68 4500 -1,50 5,25 0,72 -2,20 48,25 1,21 51,28 21,71
2000 5,06 590 2820 27,00 040 429 1,42 21,50 5741 1,63 45,88 31,54
2001 4,67 920 11,96 12,50 -0,30 348 1,24 2,90 53,83 3,10 59,46 45,19
2002 5,53 520 076 7,00 050 7,50 2,31 9,10 50,71 4,02 56,19 64,32
2003 6,66 9,40 5,18 7,00  -040 5,79 2,05 7,40 55,18 6,94 52,19 94,86
2004 7,22 12,10 9,05 9,00 -3,00 10,65 0,71 21,30 53,70 9,52 50,10 125,48

2005 597 2,70 13,57 950 -190 294 2,60 -11,20 50,64 19,39 41,21 193,15
2006 6,34 7,30 9,06 850 0,70 -1,50  -1,52 -5,60 49,47 22,26 51,18 259,41
2007 6,92 790 12,84 8,00 1,40 -3,68 -571 3,20 50,36 32,46 57,43 391,27
2008 7,71 2,30 2523 12,00 -1,32 -7,10 -12,23 5,70 54,91 31,54 55,68 512,53
2009 10,87 -14,80 1589 10,25 -3,89 -148 -0,79  -22,00 48,05 26,51 91,53 484,77
2010 10,53 420 9,38 7,75 -594 -222  -148 4,50 51,09 34,57 92,76 596,84
2011 11,09 547 7,96 7,75  -1L79 -627  -9,16 2,67 56,43 31,79 85,91 681,80
2012 10,27 024 0,56 7,75  -3,79 -816 -1290  -5,65 56,37 24,55 77,26 771,13
2013 1061 -0,03 -0,28 650 -445 -901 -1722  -8,06 52,19 23,14 82,74 906,24
2014 1572 -6,55 12,19 14,00 -498 -344 -3,66 -1424 52,10 7,53 97,78 955,35
2015 24,23 -9,77 48,72 22,00 -2,28 -0,21 0,12 -13,17 54,48 13,30 134,93 993,81
2016 2842 231 1390 14,00 -294 -3,70 -3,88 -1,58 55,52 15,54 127,78 1102,39

Note: Y - The EUR/UAH exchange rate (annual changes); X1 - GDP growth (annual %) in Ukraine; X2 - Inflation, consumer prices (annual %) in
Ukraine; X3 - Interest rate (%) in Ukraine; X4 — General government deficit (-) and surplus (+) in Ukraine, % GDP; X5 - Current account bal-
ance (% of GDP) in Ukraine; X6 - Financial account balance (bln USD) in Ukraine; X7 - Exports of goods and services (annual % growth) in
Ukraine; X8 — Imports of goods and services (% of GDP) in Ukraine;X9 - Gold and currency reserves, bln.USD in Ukraine; X10- External debt
stocks (% of GNI) in Ukraine;X11 - The volume of money supply M2 (bln. UAH).

Source: own calculation based on: (The National Bank of Ukraine, 2018), (Official site of World Bank Open Data), (Official site of Eurostat data-
base), (Official site of the European Central Bank), (Official site of Ministry of Finance of Ukraine), (IndexMundi 2017), (Trading economics 2018).

Table 3. Correlation matrix depending on the exchange rate EUR/UAH
Y X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X1l
Y 1
X1 -0517 1
X2 0400 -0,400 1
X3 0317 -0263 0812 1
X4 -0434 0509 0113 0,131 1
X5 -0335 0392 0050 0,151 0,368 1
X6  -0,126 0,140 0247 0287 0321 0,858 1
X7 -0412 0800 -0,097 0,115 0412 0,503 0,192 1
X8 0210 0258 0211 0428 0,053 -0,066 -0217 0,466 1
X9 0,041 -0,162 -0,098 -0444 -0271 -0,701 -0,578 -0,299 -0,254 1
X10 | 0929 -0,644 0353 0,243 -0,563 -0428 -0,190 -0,512 0,108 0,150 1
X11 = 0838 -0595 0171 0,072 0,635 -0,736 -0576 -0,563 0,139 0370 0,869 1

Note: Y - The EUR/UAH exchange rate (annual changes); X1 — GDP growth (annual %) in Ukraine; X2 - Inflation, consumer prices (annual %) in
Ukraine; X3 - Interest rate (%) in Ukraine; X4 — General government deficit (-) and surplus (+) in Ukraine, % GDP; X5 - Current account bal-
ance (% of GDP) in Ukraine; X6 - Financial account balance (bln USD) in Ukraine; X7 — Exports of goods and services (annual % growth) in
Ukraine; X8 - Imports of goods and services (% of GDP) in Ukraine; X9 — Gold and currency reserves, bln.USD in Ukraine; X10 — External debt

stocks (% of GNI) in Ukraine; X11 - The volume of money supply M2 (bln. UAH).
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Table 4. Results of regression analysis

Regression statistics
Multiple R 0,93
R-square 0,87
Normed R-square 0,85
Standard error 2,50
Observation 18
Dispersion analysis
Indices af S§ MS F Fvalue
Regression 2 640,8 320,4 50,8 2’0%979]5-
Balance 15 94,4 6,2
Total 17 735,3
. . Standard . .. .
Variables Coefficients t-statistics P-index Low95% Top95% Low95,0% Top 95,0%
Y -5,018 2,152 -2,330 0,034 -9,606 -0,429 -9,607 -0,429
X10 0,1946 0,044 4,355 0,0005 0,099 0,289 0,099 0,289
X11 0,0022 0,003 0,663 0,516 -0,004 0,009 -0,005 0,009

Note: Y - The EUR/UAH exchange rate (annual changes); X10 -External debt stocks (% of GNI) in Ukraine; X11 - The volume of money supply

M2 (bln. UAH).

Source: own calculation based on table 2.

7. Conclusion

In the course of the analysis of the reasons for
changing the exchange rate of EUR/UAH change
for the period from 1999 to 2016 in Ukraine, we
can conclude that the goal of the study has been
achieved partially. The investigated correlation be-
tween the dependence of the EUR / UAH exchange
rate on a set of factors confirmed the tight correla-
tion between the change in money supply and gov-
ernment debt and the rise / fall in the EUR / UAH
national currency. Instead, other factors have statis-
tically insignificant correlation to the studied indi-
cator and are not included in the regression model.

The constructed regression model allows us to
confirm or refute the hypothesis outlined at the be-
ginning of the study. After all, the factors used during
the construction of the model in different ways affect
the change in the exchange rate of the national cur-
rency in relation to foreign.

The constructed regression model is with a high
probability (93%) correspond to reality - changes in
the output variable (exchange rate) are determined

by the influence of input variables (factors of influ-
ence on the exchange rate).

Rising public debt lead to an increase in the ex-
change rate of the national currency EUR/UAH,
that is, the depreciation of the national currency.
Ukraine’s external debt is largely formed by the val-
ue of foreign currency loans. This, in turn, affects
currency fluctuations in the financial market. As a
conclusion, we can refute some hypotheses, as the
study showed that there is no strong correlation
between GDP, government budget deficit, foreign
exchange reserves, active balance of payments, infla-
tion, interest rate, foreign trade in goods and servic-
es with thechange in the exchange rate EUR/UAH.

Considering the peculiarities of the analyzed fac-
tors, there is a significant influence of monetary poli-
cy on the formation of the exchange rate of Ukraine.
Therefore, the main proposals concerning the possi-
bility of stabilizing the exchange rate of EUR/UAH
should be based on the effective monetary policy. In
addition, we should consider the fact that external
public debt will increase in the coming years, which
will also destabilize the financial market of Ukraine.
Therefore, it is necessary to harmonize monetary poli-
cy, and then analyze the link between this policy with
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the country’s foreign trade policy. This will ensure the
effective functioning of the country’s domestic and
foreign economic policies in the long run.
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