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Purpose. The purpose of the article is to determine the effects on economic activity of a pure
temporary change in private debt and the relationship between the debt multiplier and the level of
economic growth in Ukraine.

Design/methodology/approach. In the article, the authors used the function of exponential
growth for determining the GDP sensibility to the debt movements. There are also using the Granger
approach for determining the direction of the relation between private debt and GPD. Rather than
testing whether private debt causes GDP, the Granger causality has tested whether private debt
forecasts GDP. The authors provided the calculation in the direct and indirect methods. The model of
the direct method was based on the assumption that the GDP growth in the current period depends on
the dynamics of GDP and increase of private debt in the previous period. The mode of indirect
correlation was based on the assumption that the increase of the amounts of private debt depends on
the former dynamics of GDP and the amount of private debt accumulated in the previous period.

Findings. The hypothesis that the GDP sensibility to the private debt movements is individual
for every economy is proven. The households debt to GDP ratio and non-financial firms debt to
GDRP ratio for the conditions of economy of Ukraine is one of the lowest in Europe, which proves
the low attractiveness of debt financing of the private sector growth. The authors show that elevated
private debt sentiment in year t+3 is associated with a rising in economic activity in year t. Such
conclusion is fair as for the sensitivity to the households debt movements and so to the firms' debt
movements. The increase in private debt causes the insufficient influence on the GDP increasing, so
we cannot consider the debt market growth as a stimulator of the economy growth in Ukraine. The
authors showed the existence of a relation between the GDP growth and increase of private debt
only inindirect model. Private sector debt cycle more correlated with the business cycles: in the case
of GDP growth the private debt rises also. But, the strength of influence of the GDP growth on the
private debt growth is temperate: while the increase in the GDP by 1 % in the medium predicts
0.055 % subsequent private debt growth.

Practical implications. The debt-growth nexus has received renewed interest among
academics and policy makers. Theresults of this research are of interest to the government in its way
of economic reform and generating effective tools to overcome the economic downturn. Also, the
findings can help the financial market regulators to realize the effective monetary policy.

Originality/value. This study represents a new evidence of relations between private debt and

the real economy. In contrast to existing research the authors argued the reality of indirect impact of
economical cycles to the private debt dynamic. But, the strength of influence of the GDP growth on
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the private debt growth is temperate. So it's wrong to consider the debt market development as a
stimulator of the economic growth in Ukraine. In contrast to the developed countries in Ukraine the
main part of private debt belongs to firms.

Key words: private debt; household debt to GDP ratio; non-financial firms debt to GDP ratio;
economic growth; GDP sensibility to the debt movements.

Problem statement

The debt is an important stimulator of economic growth, as far as it can provide the increase of
consumption, industrial production, and the number of state expenditures. Thus, the mechanism of such
stimulant impact appears only in certain conditions, which are particular for every country, depending on
the phase of the economic cycle, peculiarities of financial market functioning, a characteristic feature of
consumption and financial behaviour of households, etc. The attraction of debt into the economic turnover
has double influence, which is caused by the existence of positive and negative peculiarities. The
advantages of such attraction are associated with a consumption, investments, and production boom. The
credit supply expansion can finance either an expansion in demand or an increase in the economy’s
productive capacity. So, V. Horin (2017) shows that at the one side household debt stimulates the
development of the national economy, and at the other side it gives people the possibility to solve the
problem of the financial recourses deficit for the appropriate fulfillment of their needs [6]. S. Handzyuk,
Y. Vyshnyakova (2019) add, that giving loans to people influences the development of the national
economy, in particular, helps to formulate the solvent demand, which makes the process of production
realization easier, accderates the process of profit generation and budget receipts [5]. E. Verner (2019) is
sure, that key patterns in the data indicate that private debt booms largely boost demand instead of
productive capacity [20]. J. Silva (2020) prove that debt of the private sector could have an impact on
private gross added value and would necessarily assign future resources generated by the private sector to
the payment of interests to therest of the world [17].

At the same time, the attractiveness of credit resources increases the burden of expenditures on the
economic agents, what together with the negative factors often is the reason for its insolvency and
bankruptcy. M. Randveer, L. Uuskiila and L. Kulu (2012) demonstrate that the negative effects of debt
level and debt change in the crisis do not necessarily need to trandate into negative effects for the
economic recovery [13].

Based on these we can claim that the attractiveness of credit resources has defined parameters of
relevance. Thetask of modern scientific research is the evaluation of the characteristics of such parameters
and formulation of general propositions regarding the reasonability of attracting credit resources by the
economic agents in modern conditions.

Analysis of recent resear ches and publications

In Ukrainian and foreign scientific literature attention is paid to the evaluation of the relation
between debt and economic growth. Economic growth goes hand in hand with credit deepening (Verner, E.
(2019)). That is why many modern scientists pay close attention to studying the effects on economic
activity of a pure temporary change in private debt and the relationship between the debt multiplier and the
level of economic growth. Herewith the object of the research is the different elements of private debt as
well as the general system of its correlations.

S. Hanzdyuk, Y. Vyshnyakova (2019) have concluded that individuals' loans essential differ from
thefirms' loans to structure, date of issuance and lending purpose [5]. O. Shamanska (2013) has identified
stimulant, regulative, and limiting factors, which influence the development of the market of individual
loans in Ukraine [16]. V. Horyn (2017) has pointed attention to the fact, that besides essential potential in
modern conditions individual loans do not play a particular role in the increase of the prosperity of the
society [6].
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Y. Deryugina and others (2015) have made the complex evaluation of the demand and supply of
loans from the position of financial stabilization provision of the country and development of reflexive
measures of monetary regulators, relevant to the detected shocks on the market of 1oans [4].

L. Sun (2018) has found that the leverage indicators do negatively affect the p.c. real GDP growthin
China. Theratio of non-financial private debt to GDP has significantly negative impact on China' s real p.c.
GDP growth, whereas the effects of the ratio of public debt to GDP on the economic growth are
insignificant [19].

M. Randveer, L. Uuskiila and L. Kulu (2012) have found that a higher level of debt before the
recession is correlated with smaller economic growth after the economic slowdown [13].

Gianluca Cafiso (2019) has indicated that household debt has a significant effect on real output,
while corporate debt does not seem to exert a systematic influence[3].

A. Schclarek (2005) has considered that in the case of developing countries, lower external debt
levels were associated with higher economic growth rates [15]. C. M. Reinhart & K. S. Rogof (2010) have
found that the relationship between public debt and economic growth are the similar among emerging and
advanced economies [14].

The evaluation made by scientists with the usage of linear regression models gave the possibility to
represent the general characteristics of relation to the specific form of development. For example,
V. Horyn (2017) proves that every 1 % of nominal GDP growth in Ukraine causes the increase of debt
amount for loans to individuals by 1.5 % [6]. |. Pasinovich, M. Kuchma based on the usage of NBU data
and official statistics have concluded the increase of GDP in Ukraine in the case of growth of loans,
provided by commercial banks [12]. M. Randveer, L. Uuskiila and L. Kulu (2012) have found that for the
Estonian economy is typical that 50 percentage point higher debt-to-GDP ratio is associated with a 0.37
percent slower average economic growth. In contrast, higher credit growth before the recession is
associated with higher growth after the crisis [13].

Scientists did not limit their researches of the relationship between the debt and economic growth by
the using the linear models. They have proved the existence of exponential growth correlation between
GDP and private debt. A. Chudik, K. Mohaddes, M. H. Pesaran and M. Raissi (2015) while making the
research based on the data of 40 countries (divided on the developed and developing one) for the period
1965-2010 with the help of Monte Carlo method, have proved the existence of essential negative long term
effects of government debt increase even in the case of GDP growth [2].

W. G. C. Madhuhansi and A. A. Shantha (2020) have identified the relationship between public debt
and economic growth in Sri Lanka [10]. The researches have proved that empirical studies regarding the
relationship between external debt and economic growth are showed mixed findings as positive and
negative relationships.

M. Lombardi, M. Mohanty, and I. Shim (2017) pointed at the existence of negative results of
household debt increase, but assent with the fact, that the increase of the household debt influences the
increase of consumption and GDP growth in the short-term period, usually during one year [9].

A. Alter, A. Feng X.n, and N. Valck (2018) confirm that the influence of private debt change on
GDP is happening with a particular time lag (t +n) [1]. The period of prolongation the n effect is
individual for every economy, as far as depends on the debt structure and sensibility of the production
amount and consumption from the credit resources.

Hypothesis for mulation and presentation of goals

In the paper we investigate three main hypotheses. First of all we examine the structure of private
debt and it main trends during recent years in Ukraine. Then we explore the households' debt to GDP
ratio and firms' debt to GDP ratio. Obtained indicators are useful for proving the hypothesis about the
reality of the distinguish country’s characteristics in the relations between private debt and GDP. We also
determine the time lag of the highest GDP sensitivity to the households debt movements and firms' debt
movements. Finally, we investigate the effects of private debt on economic growth in Ukraine and the
reverse effects of economic growth on the private debt expansion.
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The purpose of the article is to determine the effects on economic activity of a pure temporary
change in private debt and the relationship between the debt multiplier and the level of economic growth
in Ukraine.

Resear ch methods

This paper used adopted Keynesian growth model according to which, production in period t adjusts
to the expected demand. Under this approach, output is demand driven. It is driven by that part of demand
which is not induced (proportional to the current output level) but autonomous. Easy credit conditions
enhance the autonomy of this part of aggregate demand.

The relation between GDP growth and debt depends on the chosen measure of debt. So in this paper
we use the amount of private debt which has measured as households' and firms' debts together. Credit is
defined as loans and debt securities financed by domestic and foreign banks, as well as non-bank financial
institutions. The level of household and the non-financial firm debt we measure as household debt to GDP
ratio (HHD/Y) and non-financial firm debt to GDP ratio (FD/Y) respectively.

Linear regression can be used with relationships that are not inherently linear, but can be made to be

linear after a transformation. If to mark the level of private debt by Dy the beginning time (t = 0), so the
dD(t)

speed of the changes in the private debt —, ¢can be defined from the system:
ap() _
{—dt kD(t) )
D(t)|¢=0 = Do
The general solution of equation (1) will be:
D(t) = ekttn — gnokt (2)

We notethat anincreasein timet of 1 unit resultsin'y being multiplied by €°.
As far as we can observe from primary conditions when = 0, D, = e", then the equation will bethe
following:
D(t) = D,e*t. ©)
Using Granger approach we determine the direction of relation between private debt and GPD.
Rather than testing whether PD causes GDP, the Granger causality tests whether PD forecasts GDP
(Slav’'yuk R., Shkvarcuk L., Kondrat I. (2017) [18]). So we provide the calculation in the direct and
indirect methods. The model of the direct method is based on the assumption, that GDP growth in the
current period depends on the dynamics of GDP (A 1Y) and increase of private debt (A..PD) in the
previous period. The equation of the direct correlation is the following (4):
AY= apt a1 X At.lY"' dy X At.]_PD. (4)
The model of indirect correlation is based on the assumption that the increase of the amounts of
private debt (APD) depends on the former dynamics of GDP (A.1Y) and the amount of private debt
accumulated in the previous period (Aw.1PD). The equation of indirect form is the following (5):
APD = bo + b]_ X At.]_PD + bz X At.]_Y. (5)
Datafor households and firms debt servicing were obtained from the National Bank of Ukraine. This
study used annual time series data from 2002 to 2019.

Presentation of the main material

Graf 1 shows the changes in the structure of the private debt during 2002—2019 in Ukraine.
According to it, the biggest part of the structure of private debt belongs to firms (non-financial
corporations’) debt. Its shareis near 77 %. Such distribution of elements of firms' debt is explained by the
bank-centric model of the financial market, which was formed in Ukraine. According to it, the private
sector of the economy is financed mostly by bank loans. According to these characteristics, financial
market of Ukraine differs from the markets of some developed and developing countries, for which the
main part of private debt belongs to the households [7].
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Fig. 1. Structure and trends of private debt in 2002—2019
Source: Generated using Ukraine's National Bank statistics[ 8]

On average value of the indicator HHD/Y during 2003-2019 was 0.125 or 12.5 %, with the
achievement of maximum value 0.283 or 28.30 % in 2008 (Fig. 2). Likewise the average value of FD/Y
was 0.367 or 36.7 % with the maximum value 0.506 or 50.60 % in 2014.

In general in the period 2003—2019 two main peaks of the PD/Y level can be observed: in 2008 and
2014. Despite the general similarity of the tendency in the peak period, it was caused by different factors:
in 2008 by the HHD/Y maximum increasing and in 2014 by the achievement of the FD/Y maximum.
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Fig. 2. Trends of private debt and its elementsin 20032019
Source: Generated using Ukraine's National Bank statistics[ 8] .

The household, firm, and private debt to GPD ratio from year t—n to year t we measure as
An(HHD/Y); and An(FD/Y):, An(PD/Y);, where HHD, FD, and PD are the outstanding levels of loans to
households (HHD), non-financial corporations (FD) and private sector (PD), respectively. Table 1
represents the results of the averagelevel of such indicators for Ukrainein 2003—2019.

The received values (Table 1) follow the estimated parameters  and the indicators of simultaneous
increase of the private debt elements to GDP. We will evaluate the level of the received indicators by
comparison with the analogical indicators, calculated by the scientists for the 30 countries (Mian S., &
Verner (2017) [8]). The value of the indicator A(HHDYY), for the conditions of Ukraine, is very low and
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comparably the same as the level of Mexico (0.20); indicator A(FD/Y) — with the indicator of Japan (0.14),
Germany (0.23), Italy (0.52) and USA (0.54). Maximum level the indicator A(FD/Y) was received in
2002—-2012 in Ireland (14.11) and Belgium (3.09). E. Verner (2019) presented a similar assumption:
countries that are more economically developed have higher private debt-to-GDP ratios.

Table 1
Summary Statistics *
AR ACD) ACD)
Average 0.125 0.367 0.492
Std. dev. 0.091 0.200 0.494

* The variables PD/Y, HHD/Y, FD/Y denote log real GDP, private non-financial debt to GDP, household debt
to GDP, non-financial firm debt to GDP.
Source: authors' own research.

This gives us the ground to make a hypothesis that there are not close correlation between private
debt and economic growth in Ukraine. For proofing it we have made some additional estimation.

The results of lag bias correlation between GDP and private debt for Ukraine in 2003-2019 are
placed in Table 2. These demonstrate the GDP sensibility in the period t + n, (n = (1;5)) to the private
debt movements in the period to.

Table 2
Regression estimation*
ALY AY AsY ALY AsY

AFD 0.618897 0.445561 0.602472 0.654273 0.570217

R 0.383034 0.198525 0.362973 0.258971 0.325147
AHHD 0.618893 0.623129 0.778565 0.809039 0.827395

R 0.383028 0.38829 0.606163 0.307902 0.684582
APD 0.641546 0.527492 0.687883 0.735341 0.676148

R 0.411581 0.278248 0.473182 0.35687 0.457177

* Log changes and ratios are multiplied by 100 to report changes in percentages or percent-age points. A, A,,
A3, A4, As denote one-year, two-year, three-year, four-year, and five-year changes, respectively.
Source: authors' own research.

According to our calculations (Table 2):

— thehighest leve of the GDP sensibility to the non-financial corporations debt (AFD) movements
isreaches in the period (t,);

— thehighest level of the GDP sensibility to the household debt (AHHD) movements are reaches in
the periods (t3) and (ts);

— the highest level of the GDP sensibility to the private debt (APD) movements are reaches in the
periods (t3) and (ts).

The obtained results evidence the existence of some time lag of the GDP sensibility to the private
debt movement. Such timelag nis different for each elements of private debt, therefore we can’t determine
it obviously. Moreover, low coefficient of determination R? for AFD and APD evidences the low
reliability of calculation results. The exception is the coefficient of determination R? for the relation
between GDP and household debt (AHHD).

After substituting the data for the years 2002—2019 in the formula (4) and (5), we have received the
equation:
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AY =0.129 —0.030 A Y+ 0.294 x A 4PD. (6)

APD = 0.0265 + 0.705 x A 4PD + 0.055 x A Y. )

Inspection of received relations, based on the usage of main statistical functions, has shown the
existence of ardation between the analyzed variables (Table 3).

Table 3
Pilot parameters of Correlation Regressive Analysis over the period 2002—2019
Indicators Equation (6) Equation (7)

Multiple Correlation Coefficient (R) 0.266492 0.674733
Coefficient of Determination (R?) 0.071018 0.455264
Standard Error 0.111 0.195
F-test (F-Statigtic) 0.642752 0.026
Feoit (M=2, n=16) 3.63

t-test Y 2.161572 0.026546
t-test X1 -0.18047 0.053509
t-test X2 0.8579 0.70539
teic (M=2, n=16) 2.120

Source: authors' own research.

In the case of direct relation (equation (6)), the strength of a linear relationship between variables is
weak (R* < 0.6), and in the cases of indirect equation (7) relation density is high (R > 0.6).The level of
feasibility of presented models, which is defined by the coefficient of determination (R?) also is different:
low — for the models of direct relation equation (6)) and average for the model of indirect relation equation
(7)). 1t gives us reasons to dismiss the model of direct relation as not adequate.

The further conclusions suit only the results of calculation received in the model of indirect relation:
changes in the amount of private debt depend on the GDP changes. The GDP growth by 1 % leads to the
increase in the private debt by 0.055 %. This proves the existence of low investment potential of private
debt. The increase in private debt is highly connected with the necessity to attract money for covering
current expenses, not the investing one.

Inspection of the model significance, based on the F-criterion (Fisher criterion) and t-criterion
(Student criterion), has proved that there is no linear relation between dependent and independent variables
in the model of direct relation as well as in the model of indirect relation (Frae < Ferit). Herewith all the
chosen variables are significant for the resulting factor (|tiac |> torit)-

Conclusions

Conducted research proves our hypothesis that there are some country’s characteristics of relations
between private debt and GDP. For the conditions of the Ukrainian economy, the strength of such relation
is not high, and the stimulant effect is week. In the structure of private debt, the largest part belongs to the
non-financial corporations debt (in medium 77 % in 2002—2019, from which only 2.645 % be ongs to debt
securities).

The households’ debt to GDP ratio (HHD/Y) and non-financial firms' debt to GDP ratio (FD/Y) for
the conditions of economy of Ukraine is one of the lowest in Europe, which proves the low attractiveness
of debt financing of the private sector growth. The GDP sensibility to the debt movements is reaches at the
period t; (the time lag is equal to 3). Such conclusion is fair as for the sensitivity to the households’ debt
movements and so to the firms' debt movements.

Private sector debt cycle more correlated with the business cycles: in the case of GDP growth the
private debt rises also. But, the strength of influence of the GDP growth on the private debt growth is
temperate: while the increase in the GDP by 1 % in the medium predicts 0.055 % subsequent private debt
growth. The coefficient of determination (R%) for such influence is equal 0.67 which proves the strong
correlation between the mentioned indicators.
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Prospects for further research
The increase in private debt causes the insufficient influence on the GDP increasing, so we cannot
consider the debt market growth as a driver of the economy growth in Ukraine. The intensification of
credit operations of financial institutions will not lead to rapid and significant growth of Ukraine's
economy. This requires the development of research to find alternative tools for economic recovery.
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Hocaimxeno B3aemo3anexHocTi TemniB 3poctanHa BBII Ykpainm ta npuBatHoro oopry. Ha
OCHOBI 3acTOCYBaHHS (PYHKIII eKCIIOHEHUIATBHOr0 POCTY PO3PaX0BAHO JIArOBY Yy TVIMBICTh TeMIiB 3MiH
BBII ta nmpuBatHoro oopry. OunineHo uyrauBicts BBII kpainm no 3min y Beauuuni Ta auHamimi
npuBaTHOro 0opry. Buxopucrannsa nigxoay I'peiinmxepa 1ajio MOKJIMBICTh OHIHMTH NPHUPICT 00cATIB
NPUBATHOr0 OOpry mnopiBHAHO i3 monepenHbol0 auHaMmikorw BBII Ta o0cAr HapomeHoro y
NonepeIHLOMY Nepioli MPUBATHOr0 HOPry 3a MoJeJLTIO MPSIMOTO Ta 3BOPOTHOTO 3B’ SI3KY.

KurodoBi ciioBa: nmpuBaTHmii Oopr; BinHomeHHs: 6opry aomorocnogapcers 10 BBII; BinHomenns
O0opry HedinancoBux kopnopaniii 10 BBII; exonomiune 3poctanns; uyriausicts BBII 1o 3minu 0opry.
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