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PECULIARITIES OF NON-LINEAR DEVELOPMENT
OF UKRAINIAN ECONOMY: CAUSES AND TENDENCIES

O. Rayevnyeva
N. Dubrovina

One of the causes of non-linear development of the economies of transitional, post-socialist
and developing countries is the rapid increase of public debt and the phenomenon of inflationary
economic growth. Transitional and developing economies, under conditions of the lack of their own
accessible credit resources, weak domestic financial market and immaturity of the market relations,
low competitiveness of national economies, effects of the shadow economy, lack of effective public control
over the use of public funds, poor development of civil society institutions and total corruption, are forced
to borrow from foreign governments and international lending institutions to meet their requirements.

The foreign debt service under the conditions of populist policy and corruption, which is often
observed in countries with transitional and developing economies, is becoming an intolerable burden,
leading to the effect of a snowball and passing the debt load onto future generations. The risk
of economic default arises with a relatively low level of created added value of goods and services,
their predominantly internal nature of consumption, tax evasion on the one hand and, high level
of inflation, impoverishment of the population on the other hand.

In Ukraine, like in many other post-socialist countries of Eastern Europe, a rapid growth of
public debt can be observed, resulting in an increase of the probability of default, if respective
tranches to cover public expenditure and, above all, social needs of the population do not come
in due time. The political crisis and instability, military operations in the conflict zone, worsening
predictions about the socio-economic situation against the backdrop of sharp impoverishment
of the population resulted, in the rise in prices, first of all for food products and public services,
and further development of inflationary processes.

The trends in key macroeconomic indicators (GDP, GVA, inflation, unemployment, social
spending) and public debt dynamics have been analyzed, their non-linear nature has been revealed,
the reactions of these macroeconomic indicators to the external and internal shocks which have
a non-stationary nature have been studied. The forecasts of development of the Ukrainian economy
have been obtained with an allowance for various scenarios based on the application of econometric
models for non-stationary time series and the study of random fluctuations (shocks).

Keywords: non-linear development, modelling of economic performance, random fluctuations,
non-stationary processes, public debt.
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OCOBNIMBOCTI HENIHIMHOIO PO3BUTKY EKOHOMIKU YKPAIHWU:
NMPUYMUHN TA TEHOEHUII

PaesHesa O. B.
HAy6poeiHa H. A.

OpHi€eto i3 NPUYUH HENIHIMHOTO PO3BUTKY EKOHOMIKM NMepexiaHuX, NOCTCOLianiCTUYHUX i KpaiH,
LLIO PO3BUBAKOTLCS, € CTPiIMKe 30inblUEHHS AepXaBHoro 6opry Ta asuLLe iHPNALINHOrO eKOHOMIYHOro
3pOCTaHHs. B yMOBax He4OCTaTHOCTi BNAacHMX KpeauTHUX PeCypCiB, CriabKoro BHYTPILLHBOrO hiHaHCOBOrO
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PUHKY N HE3PINOCTi PUHKOBUX BIHOCKH, HU3LKOI KOHKYPEHTOCMPOMOXHOCTI HaLiOHanbHUX EKOHOMIK,
edrekTiB TiIHbOBOI EKOHOMIKM, BiACYTHOCTI €(PEKTMBHOIO rpOMaCbKoOro KOHTPOMO HaZ, BUKOPUCTAHHSM
OEpPXXaBHUX KOLUTIB, CrlabKoro po3BUTKY IHCTUTYTIB rPOMaAsiHCbKOro CyChinbCTBa M TOTasbHOI KO-
pynuii, nepexigHi eKOHOMIKM Ta Ti, WO pPO3BMBAOTLCS, 3MYLUEHI ANns 3abe3nedeHHs CBOiX noTped
no3n4aTu KOLITU B iIHO3EMHUX YPAAIB | MDKHAPOAHUX KpeaUTHUX opraHisadin.

O6cnyroByBaHHs iHO3eMHOro 6opry B ymoBax NonyniCTCbKOI MOMNITUKX Ta KOpPyMLUii, WO 4acTo
CMNOCTepiralTb y KpaiHax i3 NepexigHo EKOHOMIKOI Ta Ti€to, WO PO3BMBAETLCS, NArae HeMocunb-
HUM TArapem Ha eKOHOMIKY KpaiHu, NPU3BOAAYN 0O BUHUKHEHHSA edbeKTiB "CHIroBoi NaBuHN" Ta nepe-
KnagaHHs 6opry Ha ManbyTHi reHepauii. 3a Bi4AHOCHO HM3bKOrO PiBHA CTBOPEHOI A0AAHOI BApTOCTi
TOBAapIB i MOCHYT, IX, NEPEBAKHO, BHYTPILLUHBOIO XapaKTepy CNOXUBaHHS, YXUIEHHS Bid NO4ATKIB, 3 0QHOMo GokKy,
a 3 iHLOoro — 3a BMCOKOrO piBHS iHGNALLT, 3y6OXIHHA HAaceneHHs BUHUKae 3arpo3a AedponTy eKOHOMIKM.

B YkpaiHi, g9k i B pagi iHWu1X nocTtcouianicTuyHnx KpaiH CxigHoi €Bponun, cnoctepiraetbes
CTpiMKe 3pOCTaHHS AepXaBHoro 6opry, WO nNpu3BOAUTb OO0 NiABULLEHHS MMOBIPHOCTI oedonTy,
SIKLLO CBOEYACHO He ByayTb HaoXoAMTW BigNOBIAHI TPAHLLI HA NOKPUTTS AepXXaBHUX BUTpAT i, nepu
3a Bce, couianbHux noTped HaceneHHs. MNoniTnyHa Kpmusa M eKoHOMIYHA HecTabinbHICTb, BEAEHHS
BiAICbKOBMX Ai ¥ 30HI KOHMNIKTY, NOripweHHs NPOrHo3iB coLianbHO-EKOHOMIYHOI cuTyauil Ha Tni
Pi3KOro 3yGOXiHHS HaceneHHsi Npu3Benn 40 3pOCTaHHSA LiH, NepLl 3a BCe, Ha NPOAYKTU Xap4yBaHHSA
Ta KOMyHasibHi Nocnyry, i NoganswoMy po3BUTKY IHPNALIMHKUX NpoLeCiB.

30iNCHEHO aHani3 TeHAeHUin OCHOBHMX MakpoeKkoHOMIYHMX nokasHukis (BB, BAB, iHdnsauii,
0e3pobiTT4, couianbHNX BUTPAT) i AMHAMIKM OepXxaBHOro 6opry, BUSIBNEHO iX HENiHINHI XxapakTepw,
OOCnifXXeHO peakuil LMX MakpOEKOHOMIYHMX YMHHUMKIB Ha 30BHILLHI Ta BHYTPILHI LWOKK, SKi MaloTb
HecTauioHapHy npupoay. Ha oCHOBI 3acTOCyBaHHS €KOHOMETPUYHUX MOAENen And HecTauioHap-
HUX YaCoBMX PALIB i AOCNIOKEHHST BUNagkoBux onyKTyauin (LLUOKIB) BU3HAYEHO MPOrHO3n PO3BUTKY
€KOHOMIKM YKpalHW, ypaxoByo4mn pisHi cLeHapii.

Knrouosi crioea: HENiHIMHUMI PO3BUTOK, MOAEMOBAHHA MOBEAIHKN €KOHOMIKN, BUNaaKOBI doryK-
Tyauii, HecTauioHapHi npouecu, aepxasHumn 6opr.
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OCOBEHHOCTU HENMMHEMHOI O PA3BUTUA 9KOHOMUKN YKPAUHbI:
NMPUYUHbI U TEHAEHUUU

PaesHesa E. B.
HAy6poeuHa H. A.

OfHoN 13 NPUYNH HEMMHEMHOTO Pa3BUTUSA SKOHOMUK NEPEXOAHbIX, MOCTCOLMANUCTUYECKNX
N pa3BUBAOLLNXCA CTpaH SABNAETCA CTpeMUTeribHOe yBernnyeHue rocygapCTBEeHHOro Josnra un -
neHne MHAPNALMOHHOIO 3KOHOMUYECKOro pocta. B ycrnoBusix HegocTaTka COBCTBEHHbBIX AOCTYMHbIX
KpeauTHbIX pecypcoB, cnaboro BHYTPEHHEro (PMHAHCOBOrO pPbiHKA M HE3PENOCTU PbIHOYHbLIX OTHO-
LUEHWIN, HU3KOW KOHKYPEHTOCMOCOOHOCTUM HaUMOHAarbHbIX 3KOHOMMUK, 3h(PEKTOB TEHEBOW 3KOHO-
MUKW, OTCYTCTBMSA 3PPEKTUBHOIO NyOGANYHOrO KOHTPONSA Hah MCNONb30BaHNMEM rOCYAapCTBEHHbIX
cpencTs, crnaboro pasBuUTUS UHCTUTYTOB rpaXKgaHCKoro obLlectsa 1 ToTanbHOM Koppynuun, nepe-
XOOHble 1 pasBMBalOLLMECS SKOHOMUKM BbIHYXXAEHbI Anst obecnedeHnsa cBoux noTpebHocTen 3aHum-
MaTb CpeACcTBa Yy MHOCTPaHHbIX MPaBUTENLCTB U MEXAYHAPOAHbIX KpeAUTHBIX OpraHn3aunii.

O6cnykmBaHMe MHOCTPAHHOIO A0Sira B YCAOBUSX NOMYNIMCTCKON NOSIUTUKA U KOPPYNLUN, YTO
YyacTo HabnogaeTcs B CTpaHax C NepPexo4HON U pa3BUBaOLLLENCS SKOHOMUKOW, NOXUTCA HEeNoOCUnb-
HbIM BpemeHeM, NpuBoAs K adhdekTam "CHEXHOro Koma" 1 nepeknagbiBaHuio gonra Ha Gyayuwime
reHepaumn. [pn OTHOCUTENBHO HU3KOM YPOBHE CO34aHHON [06aBNEHHOW CTOMMOCTM TOBApPOB U YCIT,
UX, NPEUMYLLECTBEHHO, BHYTPEHHEM XapakTepe NoTpebneHns, yKNoHEeHUU OT Hanoros, C O4HOW
CTOPOHbI, @ C APYro — Npu BbICOKOM YPOBHE UHMNALMN, OBHULLI@HUN HAaceneHnsa BO3HUKAET yrpo3a
aedonTta 3KOHOMUKMU.
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B YkpauHe, Kak 1 B page Apyrux noctcoumanncTniecknx ctpaH BoctouHon EBponbl, Habnto-
JaeTcs CTpeMUTENbHbIN POCT rocyAapCTBEHHOrO AoMra, NPUBOAALLMIA K NOBbLILLEHNIO BEPOATHOCTU
aedonTa, ecnn CBOEBPEMEHHO He OyayT MoCTynaTb COOTBETCTBYIOLIME TPaHLUM Ha MNOKpbITUE
rocygapCTBEHHbIX PacXo4oB U, NMpexae BCEro, coumarnbHbIX HyXX4 HaceneHust. Monntniecknii Kpu-
31MC N HECTAOUNBHOCTb, BEAEHNE BOEHHbIX AEVACTBUN B 30HE KOHQMMKTA, YyXyALEHWe NpOorHo30B
counarnbHO-3KOHOMUYECKON CUTyaLumm Ha hoHe pe3Koro OOHULLIaHMST HaceneHnss NPUBENN K poCcTy
LEeH, Npexae BCEero, Ha NpoaykTbl MMTAHNA N KOMMYHambHbIE YCIYr1, U ganbHENWeMy pasBuUTULO
MHANALUMOHHBIX NPOLLECCOB.

lMpoBedeH aHanu3 TeHOEHUMA OCHOBHbIX MaKpO3KOHOMUYecknx nokasatenen (BB, BAC,
nHNsauun, 6e3paboTrLbl, counanbHbIX PacxogoB) U AMHAMUKM FOCYAAPCTBEHHOMO ONra, BbISIBIEHDI
NX HENWHENHbIE XapaKTepbl, NCCNeaoBaHbl peakumMm 3TUX MaKpPO3KOHOMUYECKUX NoKasaTernen Ha BHeLL-
HWEe U BHYTPEHHME LIOKK, UMEIOLLME HeCTauuoHapHyo npupody. Ha ocHoBe npuMeHeHUsi 3KOHO-
METPUYECKMX MOZENeN Ansi HECTAUMOHAPHBIX BPEMEHHBIX PSAOB U UCCNegoBaHUS CriyqanHbIX onyk-
Tyauun (LLIOKOB) MOMyYeHbl MPOrHO3bl Pa3BUTUS SKOHOMUKM YKPauHbI C Y4ETOM PasnmyHbLIX CLiEHApUEB.

Knroueable criosa: HeNMMHENHOe pasBUTUE, MOAENMPOBaHME NOBEAEHNSI SKOHOMUKK, Criyvai-
Hble (hNyKTyaLmn, HecTaunoHapHbIe NPOoLeCChl, rocyAapCTBEHHbIV OOMT.
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One of the causes of non-linear development of the
economies of transitional, post-socialist and developing countries
is the rapid increase of public debt and the phenomenon of
inflationary economic growth. Transitional and developing eco-
nomies, under conditions of the lack of their own accessible
credit resources, a weak domestic financial market and imma-
turity of the market relations, low competitiveness of national
economies, effects of the shadow economy, lack of effective
public control over the use of public funds, poor development
of civil society institutions and total corruption, are forced to
borrow from foreign governments and international lending in-
stitutions to meet their requirements. This makes them extremely
vulnerable to sudden surges of foreign exchange, sensitive to
global and local financial and economic crises.

The foreign debt service under the conditions of
populist policy and corruption, which is often observed in co-
untries with transitional and developing economies, is becom-
ing an intolerable burden, leading to a snowball effect and
passing the debt load onto future generations. The risk of eco-
nomic default arises with a relatively low level of created added
value of goods and services, their predominantly internal nature
of consumption, tax evasion on the one hand and, high level
of inflation, impoverishment of the population on the other
hand. The research conducted by a number of scientists in
various countries of the world has shown a significant influence
of political and economic factors on the possibility of default
for countries with unstable economies, an underdeveloped
capital market and weak institutions of civil society.

The problem of studying non-linear effects in the co-
untries of transitional economy in connection with the growth
of public debt and various crises in political and economic
spheres has not been sufficiently understood. Thus, scientific
interest is focused on the study of the relationship of the main
macroeconomic indicators and their non-linear dynamics con-
nected with the public debt figures, its structure and devel-
opment trends, measures of government regulation and possible
approaches to the prediction of the probability of default. This
problem is relevant for a number of EU countries (Greece,
Portugal, Spain, Ireland, etc.), and for Ukraine, where in recent
years there have been complex political and socio-economic
processes that determine the significant volatility and uncer-
tainty in the possible outcomes of resolution of the crisis situa-
tion and future scenarios of the country's development.

Let us consider in more detail a number of studies
related to the influence of the proliferation of public debt as
one of the main sources of non-linear development of the
economies of many countries. Let us represent different defi-
nitions of public debt, which reflect different understanding of
the nature of public debt by some scientists.

Government debt (or public debt) is an important definition
in the macroeconomic theory of finance. But in the related litera-
ture itis possible to find different understanding of these definitions.

According to the business dictionary, government debt
is an aggregate value of bonds and other debt securities is-
sued by a government (or one or more of its authorized agen-
cies) backed by its full faith and credit [1]. N. G. Mankiw and
P. Taylor characterize government debt as "governments' finance
budget deficits by borrowing in the bond market, and the
accumulations of past government borrowing" [2]. J. R. Barro
understands public debt as a sum of the state's debt securities,
intended to finance a temporary lack of funds in the state
budget [3]. Government debt in the euro area countries, usually
referred to as the Maastricht debt, is defined as the gross
debt of general government at the nominal value outstanding
at the end of the year. Government liabilities compromise
currency along with deposits, loans and securities other than
shares. Government debt excludes certain financial instruments,
such as financial derivatives and trade credits. O. Blanchard
considers public debt as "the amount of the reserve — current
debt, which government has accumulated" [4]. R. Nelson de-
scribes sovereign debt, public debt or government debt as sy-
nonyms and they mean debt incurred by governments [5]. Public
or government debt can be analyzed by means of special in-
dicators, which are expressed in absolute values or as ratios.

In the paper by Z. Karazijiene three main groups of
public or government debt indicators are considered [4]. The first
group includes such general indicators as: gross domestic pro-
duct (GDP); state budget expenses; state export sum. The second
group of indicators consists of such a set as: public or govern-
ment debt (internal and foreign); interest on the public or go-
vernment debt; public or government debt per capita. The third
group uses relative indicators, such as: public or government
debt to GDP ratio; interest on the public (government) debt to
budget expenses ratio; interest on the public (government)
debt to GDP ratio; foreign debt and state export ratio; foreign
debt to GDP ratio.



NMaTtemaTturdHi MeTogn, Mogen
Ta iHpopMaUiHI TEXHOSOr i B EKOHOMILY

/6

As mentioned in the paper by Z. Karazijiene and in the
numerous reports of the EU, the OECD, the IMF, etc., the main
four criteria for evaluation of the public (government) debt accept-
ability level are applied. These criteria are shown in Table 1.

What are the causes of government debt? Govern-
ment or public debt is closely connected with government
deficit [6; 7].

Table 1

Evaluation criteria of the public debt acceptability level [4]

Criteria Definition of criteria | Acceptability limits

Public debt and GDP|Provide country's eco-|< 60 % (Maastricht
ratio nomic stability level |Treaty criteria)

Foreign debt and GDP | Country's potential to|< 30 % (IMF)
ratio return debt is assessed

Ratio of paid interest| The burden of coun-[< 10 % (IMF)
on government debt|try's debt is assessed
and government reve-
nues

Budget deficit and GDP | Country's financial si-|< 3 % (Maastricht

ratio, % tuation is assessed |Treaty criteria)

180%

160%

140%

120%

100%

% of GDP

EU-28EA-18 EE LU BG RO Lv LT CZ SE DK PL SK F

W T R T W R T R

80%

60%

40% ;

- H ! /
PT IT EL

Government deficit takes place when government
spending is bigger than tax collections. The difference between
government spending and tax collection is called government
deficit. It is possible to reveal different groups of causes why
government deficit increases. These are: political situations
connected with forthcoming elections, expanding military ex-
penditures for national safety programs, etc.; economic conjun-
cture characterized by tax and fiscal policy (reducing tax
burden, expansion of social programs, government support of
labor markets, health care, education, etc.), government invest-
ment programs, implementation of crucial reforms, etc.; extraordinary
accidents such as large natural disasters or catastrophes,
military actions or conflicts, unfavorable natural conditions for
the agricultural industry, etc. [6 — 8].

Some countries accumulated huge consolidated debt,
which exceeded 100 % of their GDP. In Fig. 1 the gross con-
solidated debt as percentage of GDP is shown.

It is used for fiscal surveillance, under the SGP, to
assess whether the criterion of a government debt ratio below
the "60.0 per cent of GDP" reference value is met. Fig. 1 shows
that 15 out of 28 EU Member States reported debt-to-GDP
ratios over the reference value of 60.0 per cent. Greece re-
corded the highest debt ratio at 175.1 per cent, followed by
Italy at 132.6 per cent. The lowest debt-to-GDP ratio was re-
gistered by Estonia at 10.0 per cent.

WML DE HU &8 AT HR UK FR ES BE CY IE NO

201302014

Fig 1. Gross Consolidated Debt as % to GDP, 2013 — 2014
Source:Eurostat (http://ec.europa.eu/eurostat/statisticsexplained/index.php/File:Maastricht_debt_as_a__
percentage_of GDP,_ 2013%E2%80%932014.png) [9]

It should be noted that a significant accumulation of Table 2
government debt is closely related to the increase in its main-
tenance costs, which is displayed in the appropriate fiscal
policy of the countries. The growth of public debt in the period

of crisis during 2008 — 2011 years. most notably led to a sharp

Indicators of the dynamics of fiscal expenditure
and the growth of public debt [10]

increase in fiscal spending in such countries as Greece (27.3 %); Country | Fiscal expenditure growth, % | Public debt growth, %
Iceland (44.2 %); Ireland (40.7 %). The part of the total go- 1 2 3
vernment spending associated with the restructuring of the

financial sector, in particular, directed to the recapitalization of ~ [Austria 4.9 14.8

banks is meant under the fiscal cost. Table 2 represents indi- Belgium 6.0 18.7

cators of the dynamics of fiscal expenditure and the growth of

public debt in 2008 — 2011, during the development of the Denmark 1.0 24.9

bank, and then the systemic crisis in some EU countries. Estonia 19 n.a.
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Table 2 (the end)

1 2 3
France 1.0 17.3
Germany 1.8 17.8
Greece 27.3 44.5
Hungary 2.7 -0.3
Island 44.2 72.2
Ireland 40.7 72.8
Italy 0.3 8.6
Latvia 5.6 28.1
Luxemburg 7.7 14.6
Netherlands 12.7 26.8
Portugal 0.0 33.6
Slovenia 3.6 18.0
Spain 3.8 30.7
Sweden 0.7 11.1

A number of researchers [10; 11] note the relationship
of the banking crisis and a systemic crisis in some EU count-
ries. For example, in some EU countries, the rapid growth of
loans among households and real business, caused by the
stimulation of consumer policy and economic growth by a populist
government, was observed in recent years. The expenditure
part of the state budget significantly increased, which led to
the increase of its deficit. For example, in Greece, the state
budget deficit was 9.1 % of GDP, in Ireland it amounted to
13.1 % of GDP, in Spain it made 8.5 % of GDP. Thus high
growth of public and private spending, leveraged businesses
and entrepreneurs contributed to the boom in the banking
sector, which had been observed for a certain period before
the start of the crisis. So, in pursuit of the demand, the banking
sector provided more and more loans, thus, accounts payable
grew significantly. However, the real productivity of the economy
was much lower, real household incomes could not keep up
with the consumer boom, and as a result, due to the influence
of external financial and economic crisis and internal problems
in the banking and real sectors, economies of some countries,
such as Greece, Ireland, Spain faced the threat of default.
Stringent restrictive measures in fiscal policy, as well as financial
support from the international financial funds could sav : the
economy of these countries.

Thus, an important area for the risk analysis is related
with possible country defaults or serious crisis in debt
payments. Despite government incentives to repay debt, there
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is a long history of governments suspending debt payments
or falling behind on their debt payments, referred to as "de-
faulting" on their debt. A "debt crisis" typically refers to a situa-
tion where a country is either unable or unwilling to pay its
debt. Defaults and debt crises can be triggered by a number
of different economic and political factors, including, but not
limited to, economic recessions, fluctuations in the price of im-
ports and exports, currency depreciation (if debt is not payable
in domestic currency), wars, and changes in political leadership [5].

Usually, different kinds of econometric models (logit
models, regression models, structural models, etc.) are used
for the analysis of possible default risk or "debt crisis" [5; 12].
Some authors and experts of the IMF used logit models for
prediction of debt crisis for different groups of countries during
the period of 1970 — 2002 [13]. They applied Generalized
Standard&Poor's Default Indicator as a dependent variable.
The following set of indicators was used as explanatory va-
riables: 1) total external debt in percent of GDP (entry into
default, exit from default); 2) short-term debt, original maturity
to reserves (entry into default, exit from default); 3) short-term
debt, remaining maturity to reserves (entry into default, exit
from default); 4) interest on short-term debt in percent of GDP
(entry into default, exit from default); 5) external debt service
to reserves (entry into default, exit from default); 6) current
account balance in percent of GDP (entry into default, exit
from default); 7) reserves growth (entry into default, exit from
default); 8) U.S. treasury bill rate (entry into default, exit from
default); 9) real GDP growth (entry into default, exit from
default); 10) FDI in percent of GDP (entry into default, exit
from default); 11) inflation volatility; 12) index of freedom sta-
tus (entry into default, exit from default); 13) dummy variables
for high inflation, past default episodes, the year of presiden-
tial election, etc.

In numerous papers it is possible to find different ap-
proaches to the analysis of debt dynamics and factors influ-
encing government debt crisis [3 — 5; 13 — 15].

The change in the debt ratio can be decomposed ac-
cording to this formula [13]:

De D _ PD: n hxit_yt + &’ (1)
e Y, Yy Yo, 1+ Y,

where D; is government debt in the time t; Y; is nominal GDP
in the time t; PD; is primary debt in the time t; SF; is stock flow
adjustment in the time t; i, is an average cost of debt (interest
rate) and y, is nominal GDP growth. It should be noted that
the term in parenthesis reflects the snowball effect.

In Table 3 the results of the decomposition, which
explain increases in the debt ratio in the current crisis, are
shown.

Table 3
Decomposing the increases in the debt ratio in the current crisis (% of GDP) [13]
Contribution to change in the ration debt ratio in 2011 with respect to 2007
Change n the of which Snowball Stock-flow
Primary balance | Cyclical effect | Interest expenditure | Growth effect | Inflation effect | adjustment
1 2 3 4 5 6 7 8

EU-27 25.0 12.0 3.3 11.7 0.4 -4.5 4.3
BE 19.7 2.9 3.1 15.8 -0.2 -5.6 6.8
DE 14.7 1.8 2.4 11.1 0.6 -2.5 3.7
IE 71.1 38.4 8.2 10.6 3.2 1.1 17.8
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Table 3 (the end)

1 2 3 4 5 6 7 8
EL 39.9 24.2 1.0 21.2 -1.2 -9.2 4.9
ES 37.8 25.8 3.5 8.8 1.0 -2.1 4.3
FR 23.8 16.2 3.3 11.4 -0.9 -5.1 2.3
IT 14.3 -1.4 4.0 19.8 3.9 -9.6 1.5
LU 111 6.1 5.8 2.2 0.1 -1.1 3.9
NL 24.2 6.3 2.8 9.4 0.7 -3.3 111
AT 17.6 3.9 2.2 11.6 -0.6 -4.0 6.6
PT 27.5 15.0 3.9 12.4 0.9 -3.5 2.8
Sl 24.8 155 1.8 6.6 -0.3 -2.7 5.8
Fl 17.6 15 4.6 5.7 1.0 -2.7 12.0
MT 10.5 4.7 -0.1 13.2 -1.5 -5.7 -0.3
CcY 51 4.9 -0.2 9.3 -2.6 -6.2 -0.3
SK 13.4 14.9 -1.0 5.3 -1.7 -4.1 -1.0
BG -2.5 -3 3.0 3.4 -0.5 -3.0 0.5
Ccz 15.0 14.2 0.5 5.7 -0.4 -2.0 -2.5
DK 8.3 0.9 8.1 5.9 0.7 -2.5 3.2
EE 9.4 10.1 5.8 18 0.4 -0.2 -2.7
LV 51.4 29.2 4.9 8.4 51 17 7.0
LT 32.4 25.0 4.1 6.8 3.2 -0.9 -1.8
HU 13.2 -0.4 3.6 16.4 2.6 -8.6 3.2
PL 16.3 14.3 0.9 10.8 -5.4 -5.1 1.6
RO 18.7 19.9 0.3 6.1 -0.4 -4.8 2.1
SE 3.6 0.2 6.4 55 0.4 -4.3 1.9
UK 44.0 31.2 3.7 10.0 0.2 -4.5 7.3

A set of broadly similar, but separate national plans
are seen from these data. The schemes approved encompass
recapitalization and other forms of equity intervention, guaran-
tees, liquidity support and impaired assets relief. Some states
have adopted ad hoc interventions.

Government finances the public debt using different tools
of fiscal and monetary policies. The major part of public debt
is covered by issuing securities, such as: stocks, government

bonds, treasury bills, etc. Also government borrows money by
means of loans or credits. So the public debt services are clo-
sely connected with the banking sector.

It should be noted that EU countries implemented
some public interventions in the banking sector as a measure
to react to the crisis. In Table 4 these public interventions
in the banking sector are presented.

Table 4
Public interventions in the banking sector (% of GDP) [13]
Capital injections Guaral?atlgﬁi?i:; pank Relief of impaired asset and Total for all Total Guarantees
Total Effective Total ity and bank support :pgro(\)/:eg e]:‘femil\lle OIrE] depOS(i;S
approved | capital | approved |CUraniees - measures | O | & deposits)
measures | injections | measures grante TO?LZ?S:S\S'EC’ intlcza?\;a:rtmlt\i/gns
1 2 3 4 5 6 7 8 9 10
EU-27 2.7 1.7 24.6 7.9 41 3.0 31.4 12.7 -
BE 5.3 0.0 71.0 16.4 8.2 8.2 84.4 30.7 100,000
BG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 50,000
cz 0.0 25 0.0 0.0 0.0 0.0 0.0 0.0 50,000
DK 6.3 2.0 258.5 2.6 0.3 0.3 265.0 5.3 100 %
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Table 4 (the end)

1 2 3 4 5 6 7 8 9 10
DE 4.4 0.0 18.6 7.1 1.4 1.4 24.3 10.5 100 %
EE 0.0 6.6 0.0 0.0 0.0 0.0 0.0 0.0 50,000
IE 6.7 1.6 167.5 167.5 0.0 0.0 174.2 174.1 100 %
EL 21 0.0 6.2 1.2 3.3 1.9 11.6 4.7 100,000
ES 0.0 1.2 19.1 4.0 2.9 1.8 21.9 5.8 100,000
FR 1.2 0.1 16.5 5.4 0.2 0.2 17.9 6.8 70,000
IT 1.3 0.1 n.a. 0.0 0.0 0.0 13 0.1 103,000
(634 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100,000
Lv 1.5 1.0 27.0 2.9 11.4 5.0 39.9 8.9 50,000
LT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100,000
LU 6.7 7.7 12.0 NR 0.9 0.9 19.5 8.5 100,000
HU 11 0.1 5.6 0.0 0.0 2.5 6.8 2.6 100 %
MT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100,000
NL 6.4 6.9 34.8 7.8 115 5.6 52.8 20.3 100,000
AT 5.5 1.7 25.6 6.8 7.0 2.0 38.1 10.5 100 %
PL 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 50,000
PT 2.5 0.0 10.1 3.3 0.0 0.0 12.6 3.3 100,000
RO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 50,000
Sl 0.0 0.5 33.8 6.5 0.0 0.0 33.8 6.9 100 %
SK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100 %
Fl 0.0 0.0 28.4 0.0 0.0 0.0 28.4 0.0 50,000
SE 1.6 0.2 46.8 10.6 121 0.0 60.5 10.8 50,000
UK 35 2.6 21.6 11.2 16.3 14.6 41.4 28.4 50,000

The effect on the fiscal risk depends on the nature of
the measure. For example, the capital injections appear on
the government sector's balance sheet and lead to increases
in gross debt via the stock-flow adjustment. Also, as it is seen
from Table 4, the approved and effective guarantees were
significant for some EU countries. The asset relief and liquidity
and bank support schemes are a mixed set of interventions,
some of which transfer risk to the public sector without an outlay
that appears in debt [13].

Thus, by studying the mentioned above works, it can
be concluded that public debt and various factors that deter-
mine its dynamics are the sources of uneven development
of modern economies. Taking into account the fact that the Uk-
rainian economic system has very similar characteristics of
non-linear development of the European countries with tran-
sition economies, it is necessary to conduct a more detailed
study of the dynamics of public debt and its impact on the gross
domestic product and inflation.

The goals of this research are: to analyze the trends
in the key macroeconomic indicators (gross domestic product
and inflation) and public debt dynamics, to reveal their non-linear
nature, to study the reactions of these macroeconomic indicators
to the external and internal shocks which have a non-statio-
nary nature. On the basis of the econometric models for non-
stationary time series and the study of random fluctuations
(shocks) the forecasts of development of the Ukrainian econo-
my have been obtained with an allowance for various scenarios.

The economic development of Ukraine, as well as a num-
ber of other post-Soviet countries, has marked features of non-
linear dynamics. So, the deep decline in production and increasing

crisis phenomena, observed since the beginning of the 90s,
stabilized only in the 1998 — 1999, and economic growth begun
to 2000 — 2001. At the same time until the 2007 — 2008 there
had been periods when the annual GDP growth rate had been
over 10 %. During this period there had also been a signifi-
cant expansion of the sales network and banking institutions;
the population had actively used the possibilities of buying
short-term and long-term goods on credit; the real estate market,
especially the primary one, had been growing by mortgages
provided to the population. Favorable market conditions con-
tributed to the growth of export-oriented agricultural products,
raw materials and semi-finished products, tube products,
chemical fertilizers, and the production, manufacture and sale
of which were favorable upon condition of cheap energy re-
sources. This situation contributed to the growth and the
accumulation of foreign exchange earnings in export enterprises
and in the state. Economic growth and regulation of social
and economic spheres in the period from 2000 to 2007 —
2008 led to a significant increase in the welfare of the popula-
tion, an increase in consumption and retail turnover growth,
demand for a variety of services (tourism, medical services
in private clinics, holidays abroad, training contracts etc.).
As a significant part of financial resources in Ukraine is in the
so-called "shadow economy" and the main currency for pay-
ments, both among businesses and the public, is the US dollar,
as a result of the economic growth in 2001 — 2008, the country
had accumulated a significant portion of foreign exchange
reserves, a big part of which was used by banks to provide
loans and credits, both for enterprises and households. In turn,
the Ukrainian banks, which did not have a significant private
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capitalization, borrowed more resources for the development
of their business abroad. The sharp deterioration of the ex-
ternal financial and economic situation, connected with the
global financial crisis of 2008 — 2011, the internal political
crisis and irreconcilable differences among the political and
business elite, had led to a new stage of development of Ukraine:
changes in policy and the aggravation of relations with Russia;
a change of government; internal political and territorial conflicts;
jump of the dollar and the euro; decline in economic activity of
enterprises, particularly small businesses; growth of unemployment
rate; a series of failures of banks and large enterprises; increasing
prices due to inflation; the impoverishment of vulnerable

segments of the population and, as a result, a significant drop in the
living standards of the population. "Overheated" economy of
Ukraine, pegged to the rate of the US dollar, on the one hand,
and dependable on Russian energy resources, on the other
hand, had "blown away" in a relatively short period, which was
accompanied by a sharp drop in the level of real GDP and NI.

Fig. 2 shows the dynamics of GDP per capita in Uk-
raine for the period of 1992 — 2014 years.

Despite the attempts of the current government of Ukraine
to stop the crisis in the economy and in the banking sector, it
is done with difficulties and with considerable support from
foreign lenders.
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Fig. 2. The dynamics of GDP per capita, USD [16]

Fig. 3 and 4 show the dynamics of the official and commercial debt of Ukraine per capita over the period of 1992 — 2014 years.
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Fig. 3. The dynamics of the official debt of Ukraine per capita, USD
(author's calculation based on the data, presented on the site www.ukrstat.gov.ua) [17]
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generations. At the end of 2015 the total debt of Ukraine amounted
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to more than 65 billion dollars, 23.2 billion dollars of which was
the official debt, and 42.1 billion dollars wascommercial debt.
At the same time the external debt amounts to 43.4 billion dollars
(66.3 %), while domestic debt amounts to 22.1 hillion dollars (22.1 %).
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Fig. 4. Dynamics of the commercial debt of Ukraine per capita, USD
(author's calculation based on the data, presented on the site www.ukrstat.gov.ua) [17]

In recent years, the rapid growth of inflation in Ukraine
(Fig. 5), caused by, both political and economic reasons, has
led to the fact that international agencies negatively assess
the rating of Ukraine. Thus, in 2013, S & P agency predicted
risk of default in Ukraine in 54.34 % [5].

In the present study, an analysis of the influence of
parameters of total debt (official and commercial) on the
dynamics of GDP and inflation has been made.

Graphical analysis of charts of GDP per capita (1992 —
2014), inflation, official and commercial debt per capita in US dollars
(Fig. 2 — 5) indicate a non-linear nature of the dynamics of

their development. This is also confirmed by the results of the
Augmented Dickey-Fuller test (ADF test) for a unit root, which
indicate the non-stationary nature of the original time lines.
For the conversion into stationary series, needed for the mo-
delling of interaction of the processes of the GDP growth dy-
namics, inflation and public debt (official and commercial),
second-order differences have been used.

Time series provided by the second differences of the
GDP initial levels, inflation and public debt (official and com-
mercial) per capita, are stationary, as evidenced by the re-
sults of the ADF test.
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Fig. 5. The dynamics of growth of inflation to baseline, %
(calculated from the real GDP and population in the ERS International Macroeconomic Data Set) [16]

It should be noted that in terms of the physical inter-
pretation of dynamic processes, the second differences are analo-
gous to the acceleration, and the first differences are analo-

gous to the rate of change of indicators. For stationary series,
presented by the second differences of baseline indicators,
a vector autoregression model (VAR) was used (Table 5).
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Table 5

Model of VAR in the performance of second differences
in per capita GDP, inflation rate and public debt values
(official and commercial) per capita (author's calculation)

1 2 3
Sample(adjusted): 5 23
Included observations: 19 after
adjusting
endpoints
Standard errors & t-statistics in
parentheses
D2GDP_C D2INF
D2GDP_C(-1) -0.3253 -0.0016
(0.22528) (0.00416)
(-1.44393) (-0.38509)
D2GDP_C(-2) -0.08207 -0.0081
(0.22298) (0.00412)
(-0.36803) (-1.96782)
D2INF(-1) -17.5978 0.002059
-(11.9102) (0.21994)
(-1.47754) -0.00936
D2INF(-2) 16.08778 -0.4806
(14.2039) (0.2623)
(1.13263) (-1.83226)
C 10.68397 0.465467
(44.2032) (0.81629)
(0.2417) (0.57022)
D2COMD_C -0.63728 0.005114
(0.56574) (0.01045)
(-1.12645) -0.48946
D20OFD_C -1.57942 0.024652
(0.83253) (0.01537)
(-1.89713) (1.60347)
R-squared 0.549344 0.529279
Adj. R-squared 0.324016 0.293919
Sum sqg. resids 413111 140.8815
S.E. equation 185.5422 3.426387
F-statistic 2.437977 2.248806
Log likelihood -121.837 -45.9929
Akaike AIC 13.56175 5.5782
Schwarz SC 13.9097 5.926151

150

Table 5 (the end)

1 2 3
Mean dependent 3.460811 0.135307
S.D. dependent 225.6704 4.077643
Determinant Residual Covariance 155604
Log Likelihood -167.493
Akaike Information Criteria 19.10451
Schwarz Criteria 19.80041

This vector autoregression model is represented by
the following system of equations:

d@cpp_c(t)=f,(d@cpP_c(t-1),d@eDP_c(t-2),dPINF(t - 1),
dINF(t - 2),d@comp_c(t),d@oFD_c(t) @
d@INF(t) =1, (d@6DP_C(t-1),dP6DP _C(t - 2),d@INF(t-1),

dDINF(t - 2),d@comp_c(t),d@oFD_c(t)
where d?GDP _C(t) is the value of second differences of

GDP per capita (USD) in the period t; d ) INF (t) is the values
of second differences of the inflation rate in the period ft;

d®COMD _C(t),d?OFD _C(t) are the values of second dif-

ferences of commercial and official debt per capita (USD) in
the period t, respectively.

As can be seen from Table 5, the values of changes in
the GDP per capita and inflation rate depend on their previous
values and changes in commercial and official debt per
capita. The growth of the second differences of commercial
and official debt per capita leads to a decrease in the current
values of second differences in the GDP per capita, as
evidenced by the negative estimated parameters in Table 5,
and an increase in the second differences of the inflation rate
(positive estimated parameters). Thus, a significant increase
in the acceleration of public debt per capita in Ukraine has led
to a slowdown in the GDP growth per capita and an increased
rate of inflation.

In general, the built vector autoregression model has
shown a significant connection between the indicators of
change in the GDP per capita, inflation and public debt
(official and commercial) per capita, as evidenced by the
relatively high correlation indices bigger than 0.5. At the same
time, one cannot underestimate the influence of random
exogenous shocks in this model. Pulse analysis has been
carried out to study their effects, the results of which are
shown in Fig. 6.

Response of D2GDP_C to One S.D. Innovations
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Fig. 6. Impulse analysis of responses of the dependent variable
of the vector autoregression model on their one standard deviation (S.D. Innovations)
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Response of D2INF to One S.D. Innovations

10

D2GDP_C

Fig. 6. (the end)

As can be seen, the oscillation of parameters is
damped, but damping occurs only after a lag of 7 — 8 periods
of time (years). Thus, even short-term, but significant changes
in the dynamics of in the model macroeconomic indicators
studied affect their future value within 7 — 8 years.

Since one of the factors causing instability in the eco-
nomic development of many modern economic systems, is

the national debt, it is necessary to pay special attention to
the analysis and modelling of its dynamics.

Trends reflecting the dynamics of the official and
commercial debt in Ukraine have been analyzed in this study
(Fig. 7). As can be seen from the visual analysis of the dy-
namics of these indicators, their trends are presented by non-
linear functions.
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Fig. 7. The dynamics of the commercial and official national debt of Ukraine (bn USD) [17]

Let us represent the results of modelling of the
dynamics of the official national debt of Ukraine (bn USD) for
the period of 1992 — 2015 years. Based on the properties of

the graph of the dynamics of these indicators (Fig. 8) a non-
linear trend model was constructed, expressed by a polynomial
of the third degree (Table 6).
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Fig. 8. The graph of the dynamics of the official national debt of Ukraine (bn USD)
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Table 6

The model of the dynamics of the official debt of Ukraine for the period 1992 — 2015, expressed by the third degree polynomial

Model: dofic=a0+al*t+a2*t"2+a3*t"3 (new_debt_ukraina.sta)

Dep. var: DOFIC Loss: (OBS-PRED)**2

Final loss: 249.51724774 R=.81393 Variance explained:
66.248 %

A0

Al A2 A3

Estimate

4.484445 0.885229 -0.06291 0.002368

As can be seen from the table data, the presented
model of the non-linear trend fairly well approximates the baseline
indicators, as evidenced by a high correlation coefficient (0.8).

At the same time, the study of the model residuals presented
in Fig. 9, indicates their unsteady nature.
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Fig. 9. The graph of the model's residuals represented by a polynomial trend

The model residuals that are interpreted as the
influence of various exogenous shocks are autocorrelated
and the variation of their values has increased since 2007.
As soon as the study of the nature of non-stationary residuals

a separate scientific interest for the modelling of dynamics of
the official public debt, the following approach was used.
For the model residuals data, third differences were obtained,
which largely had the required stationary conditions of time

data and response to exogenous shocks, represents  series (Fig. 10).
delta3res3
15
10 A

1904 fi997 2003
\

N
\/’1999\\//2001

2005

h v
2007} 2309 ﬁ)ﬂ 2013

19

S

-15

Fig. 10. The graph of third differences of the model's residuals of the polynomial trend
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For the simulation of the dynamics of the values of this time series the moving average (MA), presented in Table 7
was used.

Table 7

The model of the moving average for the third differences of the model's residuals of the dynamics of the official debt

Input: DELT3RS3 (new_debt_ukraina.sta)

Transformations: none

Model:(0,0,1) MS Residual=13.538

Asympt. Asympt. Lower Upper
Param. Std.Err. t( 20) p 95 % Conf 95 % Conf
q(1) 0.955265 0.077027 12.40164 7.58E-11 0.794589 1.115941

On the basis of this model, predicted values of the influence of exogenous shocks on the indicators of the official public

debt were obtained (Table 8).

Table 8
The forecast of the third difference values for residuals
of the dynamics of the official debt (based on the model of the moving average) for 2016 — 2018 years
Forecasts; Model:(0,0,1) Seasonal lag: 12
Input: DELT3RS3
Start of origin: 1 End of origin: 21
Lower Upper
Forecast 90.0000 % 90.0000 % Std.Err.

22 (2016) -3.23244 -9.57839 3.113513 3.679415
23 (2017) 0 -8.77609 8.776092 5.08842
24 (2018) 0 -8.77609 8.776092 5.08842

A similar approach was used to model the dynamics of the commercial public debt of Ukraine (bn USD). The graph of
the dynamics of these parameters is shown in Fig. 11.
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Fig. 11. The graph of the dynamics of the commercial public debt of Ukraine (bn USD)

As seen from the graph, the trend is not linear, so in view
of its features, a power function was chosen for the trend model.

The results of building a trend model for the dynamics of values
of the commercial public debt of Ukraine are presented in Table 9.
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Table 9
The model of the dynamics of the commercial debt of Ukraine for the period of 1992 — 2015 years
Model: dkomm=a0*t*al (new_debt_ukraina.sta)
Dep. var: DKOMM Loss: (OBS-PRED)**2
Final loss: 786.89006599 R=.94836 Variance explained: 89.938%
A0 Al
Estimate 0.003215 3.083187

The residuals of this model are also transient in nature
(Fig. 12) so to model the exogenous shocks related to the

dynamics of residuals, their third differences were used (Fig. 13),
which largely met the requirements of stationary time series.
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Fig. 12. The graph of residuals of the trend model, represented by the exponential function
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Fig. 13. The graph of the third differences of the trend model's residuals, represented by the exponential function
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On the basis of these values a model of autoregression (AR) of the first order was built, the characteristics of which are

presented in Table 10.

Table 10
The autoregression model for the third differences of residuals of the commercial debt
Input: DELT3RS4 (new_debt_ukraina.sta)
Transformations: none
Model:(1,0,0) MS Residual=46.432
Asympt. Asympt. Lower Upper

Param. Std.Err. t( 20) p 95 % Conf 95 % Conf

p(1) -0.61171 0.215337 -2.84069 0.010104 -1.06089 -0.16252

With the help of the built autoregressive model,
predicted values of exogenous shocks which influence the
indicators of the commercial public debt of Ukraine have been

received (Table 11).

Table 11

The forecast of the third difference values for residuals
of the dynamics of the commercial debt (based
on the autoregression model) for 2016 — 2018 years

Forecasts; Model:(1,0,0)
Seasonal lag: 12

Input: DELT3RS4

Start of origin: 1 End of
origin: 21

Lower | Upper
Forecast |90.0000 % 90.0000%| Std.Err.
22 (2016) -10.0328 |-21.7852]1.719526|6.814084;
23 (2017) 6.137162|-7.63964]19.91396|7.987854
24 (2018) -3.75414 |-18.2158(10.70749|8.384923

Thus, on the basis of the conducted analysis of ma-
terials of researches on the EU countries and Ukraine, it has
been shown that under the modern conditions the non-linear
dynamics of the public debt may be one of the causes of un-
stable development of the economies that are particularly
sensitive to manifestations of internal and external crises.
Considerable government regulation and interventions in the
financial sector were common to many EU countries in the
period of the global crisis of 2008 — 2011 years. The snowball
effect that characterizes the growth of public debt which was
observed in some of the most troubled countries of the EU
(Greece, Ireland, Spain) during the crisis of 2008 — 2011, was
accompanied by a rising inflation and the inability to solve the
internal financial and economic problems without significant
external support from the EU. At the same time, stabilization
loans given to these countries by the EU and other interna-
tional financial institutions, were the only effective measure
in the short term, as they shifted the debt burden to the next
generations. Similar processes connected with negative phe-
nomena in the social and economic spheres against the
background of the global external crisis and internal desta-
bilizing political and economic factors, are observed in Ukraine.

Therefore, it is important in scientific and practical terms
to analyze the public debt dynamics and study its impact on
the main macroeconomic indicators.

Building a VAR model and conducting an impulse
analysis enabled the researchers to show the impact of chan-
ges in the government debt per capita on the inflation indi-
cators and the GDP per capita. On the basis of applying auto-
regression models and moving average there have been obtained
the forecasts of the influence of various exogenous shocks on
the dynamics of public debt indicators for the period of 2016 —
2018 years.
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THE CYCLICITY OF TOURISM SERVICES CONSUMPTION
IN THE CONTEXT OF DEVELOPMENT OF UKRAINIAN ECONOMY

V. Yermachenko
N. Dekhtyar

The relationship between the cyclical development of the economy of Ukraine and the
volume of tourist services consumption has been studied. At present, the global economy leads to
the cyclical recurrence of a certain sequence of steps in the national economies because of their

© V. Yermachenko, N. Dekhtyar, "EkoHomika po3suTky" (Economics of Development), Ne 2 (78), 2016



