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The article contains the results of statistical
research of the factors which create supply on
the Ukrainian money market. At the stage of a
priori analysis the essence of money market
from the point of view of supply and demand
balance is summarized. Such factors as money
basis, money-credit multiplication, inflation
level and speed of money circulation, which
influence money supply have been found and
economically generalized. With the help of
correlation-regression analysis, the power of
impact of each factor on supply formation on the
Ukrainian money market for the period of 2010-
2019 has been assessed. The most impact is
done by money basis, speed of money circulation
and money multiplication. At the same time,
multicollinearity has been found between these
factors that helped to exclude some of them from
the future analysis. On the basis of statistical data
for the period of 2010-2019 the regression model
of supply on the money market has been created
and analyzed. It helped to focus attention on the
fact that supply on the Ukrainian money market
mostly depends on money basis. The results of
the research can be used in the development and
implementation of monetary policy of the state.
Key words: money market, supply factors,
correlation and regression analysis, money
supply, money basis, speed of money turnover,
correlation factors, regression model.

Cmamesi  codepxum pe3y/sibmambl  cmamu-
cmuyeckoeo ucciedoaHusi (hakmopos, Komo-
pbie (hopMupyrom rnpeodsIoKeHUe Ha OEHEXHOM

PblHKe YKpauHbl. Ha cmaduu anpuopHoeo aHa-
usa 0606WeHa CyuHOCMb OEHEXHO20 PbIHKA
€ o3uyuu ypasHoBewusaHusi crpoca u npeo-
JIOXEHUSI. BblisignieHbl U 3KOHOMUYECKU 0BOCHO-
BaHbl thakmopbl, BUsIIOWUE Ha MpedsioxeHue
OdeHez: OeHexHasi 6asza, OEHEXHO-KPEeOUMHBbIL
My/IbMUMN/IUKamop, ypoBeHb UHGhASYUU U CKO-
pocmb o6pawjeHusi Macchl. C MOMOWbI0 Kop-
PE/IAYUOHHO-PESPECCUOHHO20  aHa/lu3a  oye-
HeHa cusia B/IUSHUST KaxX0020 U3 (hakmopos Ha
hopmuposaHUe MNPeOsIOKEHUsI Ha OEHEXHOM
PbIHKe YkpauHb! 3a nepuod 2010-2019 22. Hau-
60/1€€ CYUWECMBEHHO B/IUSIIOM OeHexHas1 6asa,
cKopocmb  o6pawjeHusi OeHe2 U OeHeXHbIU
My/Ibmun/iukamop. B mo e spems Mexoy ¢bak-
mopamu BbIsSiBNEHa My/IbMUKO/I/TUHEGPHOCMb,
4mo M0380/1U/I0 UCK/IOHUMb HEKOMOPAbIE U3 HUX
u3 OasibHeliweao aHanu3a. Ha ocHose cmamu-
cmuyeckux OaHHbIX 3a nepuod 2010-2019 ee.
MOCMpPOoeHa U npoaHa/iu3uposaHa pespeccuoH-
Hasi MoOe/1b NPeO/IOKeHUsT Ha OEHEXHOM PbIHKE.
3mo no380/1U/I0 aKYEeHMUPOBaMb BHUMaHUE Ha
mom, 4mo NpeodsIoKeHUe Ha OeHEXHOM pPbIHKe
YKpauHbI 3aBUCUM MPexoe BCe20 0mM OeHEXHOU
6asbl. losyyeHHble pe3ysibmamsi uccaedosa-
HUsi Mo2ym 6bimb UCTO/b308aHbI NPU paspa-
6omke u rposedeHuU MOHemMapHoU Mo/IUMUKU
2ocydapcmsa.

KntoueBble cnoBa: OeHexHbIl PbIHOK, (hak-
mopbl NPeO/IOKEHUSs], KOPPensyUOHHO-pezspec-
CUOHHBIU aHanu3, OeHexHas mMacca, OeHexHasi
6asa, ckopocmb ob6palyeHusi deHez, Koaggu-
YueHmbI Koppensiyuu, peepecCUoHHasi MoOeb.

CyuacHuli po38umoK YkpaiHu opieHmosaHull Ha BrpOBaO)KEHHST PUHKOBUX MEXaHI3MIi8 8 HauioHa/lbHy eKOHOMIKY. [posidHa posib y UbOMY Mpoyeci
BI0BOOUMbLCS1 Op2aHizayii ma adarnmayjii 2pouwo8020 PUHKY 00 CBIMoBUX CmaHOapmis, BU3HAYEHHIO (hakmopis, siki (hopMyromb NONUM ma rporno3uyi, Wo
HeMox/1uBo 6e3 HadiliHoI ma cBoeYacHOI cmamuCcmuYHOI OYiHKU. Y cmammi npedcmas/ieHi pesy/ismamu cmamucmu4Ho20 A0C/IOXEHHS chakmopis, siKi
hopMyromb POMo3ULito Ha 2POLWOBOMY PUHKY YkpaiHu. Y3a2aibHEHO meopemuyHi Nioxoou 00 BU3HAYEHHS 2pOWI0B020 PUHKY 3 NO3UUIl ypIBHOBAXKEHHSI
ronumy ma nporno3uyji. Busis/ieHo ma eKoHOMIYHO 0BrpyHMOoBaHo ¢hakmopu, siki GhopMyrome 2powosuli nonum: 2powosa 6a3a, 2poWoB0-kpPedumHuUU
My/Ibmun/likamop, piBeHb HbsYl ma wBudkKicmb obepmaHHs 2powosoi Macu. [lpoaHaslizo8aHo IHMEHCUBHICMb IXHbO20 PO3BUMKY 3a Mepiod
2011-2019 poku. KinbkKicHUM BUpa30oM 2powoBoi Mporo3uyii MPOMOHYEMbLCS BBaXamu 006Csie HayioHa/IbHOi 2powosoi Macu. 3a A0rMoMozor
KopensayitiHo2o aHaslizy OUIHEHO Cusly Bri/luBy KOXHO20 3arporioHOBaHO20 (hakmopy Ha MPOoro3uyiio, WO CKiaaacsl Ha 2poWoBOMYy PUHKY YKpaiHu 3a
nepiod 2010-2019 pp. Halibinbw Ba2oMo sryuBaromb mpu hakmopu: gpowioga 6asa, wsudkicmb obepmaHHs epowell ma 2powoBo-kpeoumHull
My/sibmunlikamop. OOHOYacHO MK 2pOWOB0 6a3010 ma WBUOKICMIO 06epmaHHsi 2pOW0oB0i Macu BUSIBNIEHO MY/IbMUKOUHEAPHICMb. BidrnosioHo
cmamucmuy4HUM Kpumepisim ma nocmysiamam eKoHOMIYHOI meopii y nodasibLioMy O00C/IOXKeHHI nepesaz2y HadaHo 2powosili 6a3i sik chakmopy, sikuli
6isIbLl MICHO r0B’si3aHo 3 Npornosuyieto epowell. 3a cmamucmuyHUMU 0aHumu 2010-2019 pp. nobydosaHO ma npoaHasli3osaHo pezpecitiHy Modesib
nporosuyii Ha 2poWoBOMY PUHKY. Lie do3B80/1U/IO akyeHmysamu ysazy Ha me, Wo Nporo3uyjist Ha 2pOWOBOMY PUHKY YKpaiHu 3ai1e)ums Hacamrepeo 8id
2powosoi 6a3u. 3a AoroMo20k0 PO3paxyHKy KoegbiljieHma enacmuyHoCcmi OYiHeHO BIOHOCHUU B/IUB 2POLW0BOI 6a3u Ha NPOMO3UYi0 HAa 2POWIOBOMY PUHKY
YkpaiHu. OmpumaHi pe3y/ismamu He cyrnepedyams BUCHOBKaM K/1aCUYHOI Meopil 2p0W0B020 PUHKY, WO 3pOCMAaHHS 2p0WO0BOI MPporo3uyii HeMoxJ/iuse
6e3 adeKkBamHO20 eMICiliHo20 nomeHyjasy. Pesysbmamu OOC/IIOXEHHST MOXYmb 6ymu BUKOPUCMAHHI Mid Yyac po3pobku ma rposedeHHs MOHemapHoi
o/liMuUKU 0epxasu.

KntouoBi cnoBa: 2powosuli puHoK, chakmopu nponosuyji, kopensyitiHo-pezgpecitiHull aHasi3, 2powosa Maca, 2powosa basa, weudkicme obizy epowed,
KoegpiyieHmu kopensyii, peepeciliHa Modesib.

Problem formulation. The basis of economic
growth is the transformation of monetary relations
in accordance with international standards, which is
based on a sound reform of the monetary system
and monetary policy of the state. An important role
in this process is played by the statistical analysis of

the money market, in order to identify the factors that
balance money supply and demand.

Analysis of recent studies and publications. The
analysis of the money market was done in the works
of many international and home scientists, particularly
John. M. Keynes, John. Hicks, N. Friedman, I. Fischer,
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V. Mishchenko, V. Stelmakh, V. Salina, N. Davidenko,
N. Saluka and others. Without diminishing the scien-
tific importance of leading experts, it is worth saying
that the statistical study of the relationship between
supply factors on the money market of Ukraine, first
of all, the use of multifactor correlation and regression
analysis has not been fully disclosed yet.

Task formulation. The aim of the study is to iden-
tify the factors that create supply on the monetary
market of Ukraine, statistical estimation of theirimpact
with the help of correlation and regression analysis.

Presentation of the research. Modern economic
concept is not quite certain about the interpretation of
the monetary market. There are two aspects of this
problem. Mostly the money market is identified with
the financial market or is considered to be an inte-
gral segment. This opinion is shared by a number of
economists, for example, V. Vartsaba., V. Ohorodnyk
[1], D. Dema [2, pp. 111-126], N. Davydenko [3],
Y. Litvinenko [4]. According to their studies, not only
money but also short-term securities are circulated
on the money market, that is what creates supply and
demand.

Representatives of different scientific trends, for
example A. Halchinskiy [5], N. Savluk [6, pp. 72-91],
consider money market as an independent mecha-
nism for regulation of money supply and demand.

In the framework of statistical monitoring of the
factors that determine the supply on the money mar-
ket, the latter should be viewed as a component of
the financial market, where supply and demand are
formed, but not only where money is sold and bought.

The economic reality of Ukraine must pay atten-
tion to peculiarities of formation and interaction of
factors influencing the money market, as the classi-
cal display of money supply in a transition economy
can be deformed and objectives of the statistics are
to research them in time.

The main component of the market mechanism
is money supply that is the aggregate of purchas-
ing, payment and accumulation funds, which service
the economic relations and belong to individuals
and legal entities and the state. It is the amount of
money overall, that can be regarded as cash sup-
ply or demand, which is formed on the monetary
market of Ukraine. The estimation of money supply
is presented in the static survey of the NBU in the
form of monetary aggregates. The analytical value
of research, in our opinion, is presented by the
MO (cash) and M3 (money supply). For the period
of 2011-2019, cash in Ukraine has been increasing
by 8.6 % on average annually while the total money
supply has been increasing by 10.2 % (calculated
according to [7]). Since the calculation of M3 is
based on volumes of cash (MO0), the attention in our
further research will be paid to M3.

Key indicators of the supply on the monetary mar-
ket are generally considered the monetary basis and

the monetary multiplier [8; 9]. This dependence can
be expressed statistically as follows:
MS =f(m, MB) Q)
where Mg — the money supply; m — the money
multiplier, Mg — the monetary basis.

Thus, the change in the money supply on the mar-
ket is caused by the dynamics of factors affecting the
monetary basis and the money multiplier.

Usually, the monetary basis is regarded as an
independent component of the money supply, which
characterizes the amount of funds received by com-
mercial banks of the country and controlled by the
NBU. Therefore, the amount of the monetary basis
depends on banking operations (credit, currency,
etc.). In its turn, the money multiplier measures the
increase in the money supply as a result of non-cash
issue and depends on the banking sector and eco-
nomic factors that impact this sector (national wellbe-
ing, the shadow economy, the level of trust in the bank-
ing system, etc.). So, for the period of 2011-2019 in
Ukraine, the monetary basis has increased annually
by 8.7 % and cash multiplier by 1.6 %. That is, the
average relative growth rate of the monetary basis
exceeded the average relative growth rate of the
money multiplier 5.4 times (calculated according to
[7]). As you can see, the impact of these banking indi-
cators has been controversial: the supply on the mon-
etary market of Ukraine has been formed primarily as
a result of changes of the monetary basis and issuing
potential but economic factors (the market conditions
of commercial banks, their ability to create reserves)
had almost no influence on it.

Based on modern theory of money, in addition
to two factors — the volume of monetary basis and
the money multiplier, which became traditional, it is
possible to extend the list of factors that determine
the supply on the money market. They include, in
particular, the velocity of money, the inflation rate
of the economy. Thus we will consider their eco-
nomic essence and the degree of influence on the
money supply.

Classical monetary approach assumes that money
circulation depends on the velocity of money circula-
tion. The higher it is, the smaller amount of money is
required on the market, the lower is the demand and
vice versa. The velocity of money depends on many
economic and even political factors, therefore, any-
way they affect the money supply. In 2011-2019 the
velocity of circulation of money supply on average
annually increased by 4.8 %. The average annual
growth rate of the money supply outpaced the growth
rate of money almost 2 times (calculated according
to [7]). Therefore, there was some disparity between
supply and demand.

Such factor as inflation influences money supply
in several ways. In terms of inflationary rise in prices,
money supply that subjects of the economy have
inevitably depreciates and they will suffer losses,
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and it results in the decrease of money demand and
growth of its supply. In addition, inflationary rise in
prices is pushing up the interest rate and all other
anticipated income from assets which are alterna-
tives to money. As a result of this process, there is a
rise in the value of cash reserves and money supply
increases. However, you need to take into consider-
ation the fact that the price increase has a positive
impact on the supply if it is not significant and does
not provoke inflationary expectations.

Expectations of a downturn on the markets are
closely connected with the inflation in particular the
reduction of goods, trade deficit increase, rise in
unemployment, and decline in product quality. In such
conditions, economic entities strive to accumulate
commodity wealth, but not cash, and the demand for
money is reduced.

Theoretical a priori analysis and availability of sta-
tistical data proved that the main factors that influ-
ence the formation of supply on today's monetary
market are velocity of money circulation and inflation.

Based on the above mentioned facts, the model of
supply on the money market (1) can be transformed
as follows:

MS =f(m, Mg, I, V), (2)

where m — the money multiplier, Mz — the mon-

etary basis; | — the rate of inflation; V — velocity of
money circulation.

According to its economic nature, the model of
money supply (2) is stochastic, as in reality supply on
modern money market is influenced by a whole range
of factors considered, which are closely intertwined
and interact. Thus, we will combine the qualitative
analysis and the analysis of pair coefficients and indi-
ces of correlation and their significance. To solve this
problem we compose a matrix of pair correlations,
which measure the density of the linear relationship
of each factor and the effective index (supply) and all
other factors (Table 1). All the necessary calculations
of correlation and regression were done with the help
of Microsoft Excel program.

The relationship between money supply and the
factors affecting it is considered to be close under the
conditions 0.7<|r,y|<1.0 [12]. A close direct relation-
ship was observed between the volume of money

supply and monetary basis (r,x;=0.995), money sup-
ply and the speed of its circulation (r,,=0.825). The
average level of connection is observed between the
volume of money supply and the money multiplier
(ryx,=0.552). The connection between the volume of
money supply and inflation rate is weak (ryy;=0.091),
so inflation does not significantly affect the formation
of supply on the monetary market of Ukraine.

At the same time, this correlation matrix allows to
identify the factors that are all together in close cor-
relating linear relationship very close to functional. As
you can see from Table 1, there is multicollinearity
between the factors that influence demand on the
money market, the monetary basis and the rate of
turnover of the money supply (r,,=0.827). One of them
should be excluded from further analysis. Preference
is given to the monetary basis, which is more closely
associated with the money supply, and the trend of its
dependence fully corresponds to the economic views.

So, the correlation analysis proved that during
2010-2019, the supply on the monetary market of
Ukraine was formed primarily under the influence of
the monetary basis and coincided with the calcula-
tions of the coefficients which had been done before.

The purpose of the final choice of factors that form
supply on modern money market is done to estimate
a multiple regression equation. Implementation of the
statistical machine KRA allowed us to obtain the fol-
lowing regression model:

Y =-71,7+3,1X, A3)

The index of the regression coefficient a, corre-
sponds the economic ideas of the influence of mon-
etary basis on supply, which prevails on the monetary
market of Ukraine. For the period of 2010-2019 with
the growth of the monetary basis by 1 bin. money
supply increased on average by 3.1 billion UAH.

According to all statistical parameters (Table 2),
the obtained regression model of the money supply
(3) is statistically significant, reliable and adequate.

Data analysis in Table 2 shows a close correlation
between supply on the monetary market of Ukraine
and the monetary basis in 2010-2019 that character-
izes the dependence of the variables in the regression
model (3). As we have analyzed a few samples (N<20),
it is advisable to take into account the normalized

Table 1

Matrix of paired linear coefficients of correlation between the factors of supply formation
on the monetary market of Ukraine for the period of 2010-2019

Index Y X1 X2 X3 X4
Money supply — Y 1.000
Monetary basis — X1 0.995 1.000
Money multiplier — X2 0.552 0.480 1.000
Inflation rate — X3 0.091 0.109 -0.173 1.000
The velocity rate of money suppl
circulation . X4 y supply 0.825 0.827 0.462 -0.072 1.000

Source: developed by authors according to [7; 10; 11]
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Table 2

Results of building and analyzing the regression supply model
on the monetary market of Ukraine for the period of 2010-2019

Index

| The value of the index

1. The accuracy of correlation

1.1. The coefficient of multiple correlation is R 0.995
1.2. The coefficient of determination R-squared 0.991
1.3. The normalized R — square 0.989
2. Reliability
2.1 F — criterion 867.053
2.2. p — significance 1.917-E-9
3. The adequacy

3.1. The coefficient of autocorrelation of leftovers 0.285
3.2. R — significance 0.,457

Source: developed by authors according to [7; 10; 11]

coefficient of determination (R — square). So, despite
few samples of the original data, the regression model
of demand (3) is very accurate, that is, 98.9% of the
supply variations (the volume of money supply) take
place due to changes in the monetary basis.

To analyze the reliability and adequacy of the
regression model, it is advisable to use modern
approach. Taking into account the fact that the
level of calculated significance of F-test lower than
accepted (1.917E-9<0.05), it can be proved that the
supply model (3) as a whole is statistically significant
and reliable [12]. This conclusion is confirmed by
the autocorrelation coefficient of the first order, the
value of which is positive and small. So, we come
to the conclusion that the regression model of sup-
ply on modern money market adequately describes
the dependence of the proposed money supply on
the monetary basis of the country in the period of
2010-2019.

The coefficient of elasticity analyzes the relative
impact of monetary basis on money supply on the
market of Ukraine:

E-a X-31331

Y 987,6

where a, — is the regression coefficient; X — the

average factor (the monetary basis); Y — average
effective attribute (the money supply).

The received coefficient of elasticity shows that for
the period of 2010-2019 together with the growth of
the monetary basis by 1 %, money supply increased
by 1,1 % on average.

Conclusions of the research. Thus, with the
help of correlation and regression analysis, we
have revealed the factors affecting supply on the
money market of Ukraine: monetary basis, money
multiplier, inflation and velocity of money circula-
tion, and estimated their impact. The creation and
analysis of regression model of money supply for
the period of 2010-2019 helped us to come to con-
clusion that the main factor of supply formation on

=1,1(%), @)

the monetary market of Ukraine is the monetary
basis above all. However, the growth of the mon-
etary basis must be supported by the growth in the
real sector of the national economy. Therefore,
among other factors that influence supply, it is
advisable to pay special attention to the index —
the GDP deflator, exchange rates, monetization of
GDP and their dynamics.

Applied statistical approach can be used to iden-
tify factors that impact conditions and development
of the money market, to confirm the main postulates
of economic development and monetary policy, which
should be directed to ensure stability and sustainabil-
ity of the national economy.
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