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In view of economic instability in Ukraine, it’s getting more and more relevant to study macroeconomic interrelations that would not only be based on long-term
equilibrium trends, but at the same time would also represent the dynamic response of variables to shocks affecting the economic environment. The paper is
aimed at an empirical study of long-term interrelations and a short-term adjustment mechanism when making consumer decisions by households in Ukraine. The
paper presents a statistical analysis of the dynamic properties of the series of consumption, income and inflation. The paper also defines the stochastic trend and
stochastic seasonality, it tests the existence and direction of causality in the interrelations, as well as it substantiates and estimates the cointegrating long-term
equilibrium interrelation. Basing on the detected cointegration of the studied series, we developed an econometric dynamic error correction model that includes
economic equilibrium relations derived from macroeconomic theory and also allows to model short-term effects of various factors on the rate of consumption
change, such as changes in the rate of growth of income, changes in savings rates over the previous year, seasonality and deviations from a long-term equilibrium
resulting from unanticipated shocks in the economy. The developed ECM-model is well-suited to predict changes in the levels and dynamics of fluctuations of the
actual values of consumption and also has practical application in assessing and predicting the response of consumption, and thus aggregate demand, in making

political and economic decisions both in a long-term perspective and in short-term adjustments.
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Onuckesuy M. A. Imnupuveckoe ModenuposaHue 0020CPOYHbIX
83aumoces3eli U KpamKocpoyHbIx QUHaMuYecKux npucnocobneHull
yacmHoz20 nompebnexus e Ykpauxe

Bsudy HecmabunbHOCMU 3KOHOMUYECKUX MPOYECCO8 8 YKPauHe, akmyass-
Hocmb mpuobpemaem u3yveHue MAKPOIKOHOMUYECKUX 83aumocsn3ell, Ko-
mopble y4umelisanu bbl He MosbKo 00/120CP0YHbIE PABHOBECHbIE MEHOEH-
YuU, HO 8 MO e 8pemMA 0nucbIBanU 6bl AUHAMUYECKYHO PEaKyUto nogedeHus
riepemeHHbIX Ha WOKU, KOmopble 8AUSIM Ha 3KOHOMUYeCKyko cpedy. Llenbio
CMambU A679€mMcs SMMUPUYECKOe Uccedo8aHue 00120CPO4HbIX COOMHOUE-
HUll U MEXaHU3MA KDAMKOCPOYHOR0 MPUCTOCOBAEHUS MPU MPUHAMUU Mompe-
bumenbcKux peweHuti domoxosalicmeamu 8 YkpauHe. B cmamee nposedeH
cmamucmuyeckull aHanu3 QuHamuyeckux cgolicme padoe nompeberus, do-
X000 U UHGAAYUU, BbIABAEHLI CMOXacmuYecKull mpeHd u cmoxacmuyeckas
CE30HHOCMb, IPOMECMUPOBAHYLI HAAUYUE U HAMPasaeHUe MPUYUHHOCMU
8 €435, 060CHOBAHO U OUEHEHO KOUHMe2PayUOHHOe 00120CPOYHOE PABHO-
8ecHoe coomHoweHue. Ha ocHoee evifsneHHol KouHmezpayuu uccnedye-
Mblx pA008 paspabomaHa IKoOHOMempu4ecKasn OUHaMUYeCKas Modenb Kop-
PeKmUuposKU oWUbOK, KOMOPasA y4UMbIBaem PaBHOBECHbIE IKOHOMUYECKUE
830UMOCBA3U, BbIMEKAIOWUE U3 MAKPOIKOHOMUYECKOU meopuu, a makie
10380/15€M CMOOeUPOBAMb KPAMKOCPO4HbIe 3hheKmbl 8AUAHUA HA MeM-
bl U3MEHeHUs MompebaeHUs Makux Gakmopos, KaK U3MeHeHUs 8 memnax
pocma 00x0008, uameHeHul HOpMbI cbepesxceHuli Ha MpomaxeHuU npedbl-
dywje20 200a, Ce30HHOCMU U OMKAOHEHUl om 00/120CPOYHO20 PABHOBECUS,
803HUKatoWUe 8credcmaue HenpedsudeHHbIX WOKO8 8 IKOHOMUKe. locmpo-
eHHas ECM-modesnb nokassieaem Xxopowlyro cnocobHoCMe npo2HO3uposams
U3MeHeHUS 8 YPOBHAX U OUHAMUKY KonebaHull hakmuyeckux 3HaveHul mo-
mpebAaeHus U umeem npaKkmuyeckoe npuMeHeHue npu OUeHKe U MpozHo-
3UPOBAHUU PeaKyuu nompebsieHus, a 3HAYUM, U COBOKYMHO20 CPOCa, npu
MPUHAMUU MOAUMUYECKUX U SKOHOMUYeCKUX peweHul Kak 8 00120cpoyHol
riepcreKmuse, mak u 80 8pemMs KPAMKOCPOUHbIX npucnocobneHud.
Kniouegble cnosa: yacmroe nompebneHue, 3KOHOMempuyeckoe Mooenupo-
8aHUE, KOUHME2PaYUs, MOOEb KOPPeKMUPOBKU OWUBKU, CMOXacmuYecKas
Ce30HHOCMb
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Onickeguy M. O. EMnipuyHe Mo0ento8aHHA 00820CMPOKOBUX
830€M036’A3Ki8 | KOPOMKOCMPOKOBUX OUHAMIMHUX MPUCMOCY8AHb
NpUBAMHO20 CNIOMUBAHHA 8 YKpaiHi

3sa#aroyu Ha HecmabinbHicCMb eKoOHOMIYHUX npouecie 8 YkpaiHi, Habysae
aKMYanbHOCMI BUBYEHHA MAKPOEKOHOMIYHUX 830EMO36°A3Ki8, AKi 8paxosy-
8anu 6 He MinbKu 00820CMPOKO8I pieHOBAMHI meHOeHyji, ane Ui 8o0HoYaC
onucysanu 6 QUHaMiyHy pPearyito noeediHKU 3MiHHUX Ha WOKU, AKi 36ypto-
tome ekoHomiYHe cepedosuwie. Memoro cmammi € emnipudHe 00CiOHEHHS
00820CMPOKOBUX CMiBBIOHOWEHb | MEXAHI3MYy KOPOMKOCMPOK08020 Mpu-
CMOCYB8aHHA Mpu MpuliHAMMI cnoxugyux piweHs domozocnodapcmeamu
8 YkpaiHi. Y cmammi 30ilicHeHo cmamucmuyHuli aHani3 OUHAMIYHUX enac-
musocmeli padie croxusaHHs, 00xo0y ma iHAAYii, 8useneHo cmoxacmuy-
Hull mpeHO i cmoXacmuyHy Ce30HHICMb, MPOMECMOBAHO HAABHICMb | Ha-
MPAM MPUYUHHOCMI Y 38’A3Kax, 06rpyHMosaHo Ui ouiHeHo KoiHmezpayilive
00820CMPOKOBE PiBHOBAMNHE CMIBBIOHOWIEHHS. [pyHMYIYUCL Ha BUAGNAEHIT
KoiHmezpayii docnidxysaHux padis, po3pobaeHo ekoHoMempuyHy OUHA-
Mi4Hy M0Oesb Kope2yBaHHSA MOMUSIKU, SKA BPAXOBYE PiBHOBAMCHI EKOHOMIYHI
36’93KU, WO BUNAUBAIOMb 3 MAKPOEKOHOMIYHOI meopii, a makox: 0ae 3mozy
3M00e/1108aMU KOPOMKOCMPOKOBI egheKmu 8ausy Ha Memnu 3MiHu Croxu-
8QHHA MAKUX YUHHUKI8, AIK 3MiHU y memnax pocmy 00xodig, 3MiHU HOpMU
300Wa01eHb yrPodos nonepedHb020 POKY, CE30HHOCMI Ma 8idXuseHs 8i0
00820CMPOKOBOI piBHOBARU, Wj0 BUHUKAKOMb YHACAIOOK HenepedbayysaHux
WoKig 8 ekoHomiyi. MobydosaHa ECM-modens susense Xxopowy 30amHicme
MPO2HO3y8aAMU 3MiHU 8 piBHAX i OUHAMIKY KOAUBAHb (hAKMUYHUX 3HAYeHb
CMOMUBAHHA MA MAE MPAKMUYHE 3GCMOCYBAHHA NPU OUIHIOBAHHI Ma npo-
2HO3YBAHHI PeaKyii COXUBAHHA, @ 8i0MaK i CyKynHo20 monumy, npu npu-
UHAMmMI noaimuyHux i eKOHOMIYHUX pilueHb AK y do820cMpPoKosili nepcrek-
muei, maK i nid 4ac KOPOMKOCMPOKOBUX MPUCMOCYBAHb.

Kntouosi cnosa: npusamHe croxusaHHs, eKOHOMempuYHe MOOEMIOBAHHS,
KoiHMe2pauyis, Modenb KopezysaHHA MOMUSIKU, CMOXACMUYHA Ce30HHICMb
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In the changing and unstable environment of our coun-
try, it is essential to study macroeconomic relationships that
would take into account not only long-term equilibrium trends,
but at the same time would describe the dynamic response of
the variables’ behavior to the shocks that disturb the economic
environment. The structure of the general macro economet-
ric model of Ukraine, which is based on a new conceptual ap-
proach [1], enables us to investigate and enhance its separate
components, taking into account the dynamic properties of the
variables without violating the overall framework of the model.
Considering that private household consumption is the most
important measure of human well-being and an essential ele-
ment of economic models as a whole, it therefore plays a signif-
icant role in the dynamics and speed of economic growth both
in the long-term period and during short-term adjustments. It
is important to work out the econometric consumption pattern
that would deepen our analysis of the dynamic properties of
the macro processes in the national economy and reinforce the
conclusions of the block real sector integral model.

The importance of the formation and dynamics of con-
sumer spending as an important element of the aggregate de-
mand is noted in the works of both native and foreign econo-
mists. Scientific publications by D. Davidson, D. Henry, E. Srba,
D. Romer, D. Campbell, W. Charemza, D. Dedman, J. Morley,
A. Manitsaris, W. Mey, P. Brodin, I. Lukyanenko, G. Mohylyas,
N. Horidko and others [1—6] reveal their interest in the quan-
titative modeling of various consumption aspects. The com-
prehensive study of consumer preferences and their dynamic
properties is essential under the conditions of the current
market transformation in Ukraine and it will help to improve
the existing methodological aspects of the macro-econometric
modeling of the national economy’s dynamics.

The aim of this article is an empirical study of the long-
term relationships and the short-term dynamic adjustment
mechanism for making consumer decisions by Ukrainian
households. The objective of this article is the development of
an econometric dynamic model of error correction, its diagnos-
tics, and the statistical and economic analysis of the effects of
various factors and the substantiation of its use in forecasting.

The theoretical dynamic models that determine the be-
havior of consumption are based on maximizing the expected
benefits for households [7]

> 3B U ("), (s ("),
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where U () is a temporary utility function,

¢, — the level of consumption in period t,

n, — the employment rate in period t, which depends
on the previous history s* = {s,, s, ;, ..., 5,) of the realizations of
random events s, that occur before the period ¢ and are deter-
mined by the availability in each of these periods of the system
of preferences, income level, level of technology and informa-
tion, which in their turn are stochastic processes. With the
household budget constraint
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where,, 7, T,,, T,, denote different tax rates, and the equilib-
rium path of consumption is reduced to finding the solution of

the differential equation

W) =B U (Cuy) (14T ) /(14T pyq) [(1=Tjr 1) (1=8) /(1= T )+
+(1=Tjp ) (ke ) / (1 =T3 )1,

Obviously the dynamic behavior of consumption is com-
plex and determined by many factors, which undergo random
disturbances in each period.

The development of an econometric model of consump-
tion in Ukraine will be conducted on the basis of quarterly ob-
servations of the population’s expenditures on the purchase of
goods and services and their income during 2001-2013. The
data has been obtained from statistical reports that are posted
on the website of the State Statistics Service [8]. In particular,
we make use of real indicators for an individual, taking into ac-
count the dynamics of the consumer price index and changes
in population. Using the logarithms of variables in empirical
modeling comes from the economic theory that attests to the
concavity of theoretical economic relations [7] and by the sta-
tistical properties of the researched series. Testing for the pres-
ence of causality and its direction will be done with the help of
the Granger causality checking procedure.

Having applied the Granger test, the results of which are
shown in Table 1, we find that the amount of change in con-
sumption is endogenous and the factors of change in incomes
and the inflation rate are exogenous factors that determine the
rate of change in consumer household expenditures. It should
be noted that feedback effects don't have statistical signifi-
cance.

Table 1
The Granger causality test results
VAR Granger Causality Tests
Exogeneity: @seas(2), @seas(3), @seas(4)
Dependent variable: A log(CONS)
Excluded Chi-sq Df Prob.
Alog(INC) 10.77079 4 0.0293
INF 10.50611 4 0.0327
All 21.43643 8 0.0061

Correct application of the econometric approaches of
the multivariate regression analysis requires carrying out a
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preliminary check of the time series for stationarity [9], since
the use of non-stationary variables can lead to false regression
that would not reflect the cause-effect relationships between
variables. Graphic analysis of the behavior of consumption and
income series shows that with the flow of time, the indicator
values increase. Such behavior is usually caused by nonstation-
arity, the cause of which may be the presence of deterministic
or stochastic trends, or both. The presence in the economic se-
ries of a stochastic trend is explained by the accumulation of
random constant shocks, the average of which is zero, caused
by the cycles of economic activity and the nonstationarity of
the economic environment. Whereas not taking into account
or dealing with the stochastic trend as a determinant of change
is wrong and leads to the wrong conclusions, it is important in
the process of developing an adequate econometric model of
consumption to test the series for the single unit root, detec-
tion of which will be an indicator of a stochastic trend.

Moreover, the series of consumption, income and infla-
tion over the defined period are characterized by seasonality,
which is even more noticeable when the deterministic trend
is deleted from the series. It should be noted that series to
which seasonal variations are inherent, may contain determin-
istic seasonal components, be a stationary seasonal process or
have detected stochastic seasonality [10]. Therefore for correct
modeling of quarterly observations of economic indicators it is
also essential to determine the type of its seasonality.

It is possible to verify the seasonal integrity of a num-
ber of consumption logarithms log (CONS), on the basis of the
DHEF test (Dickey, Hasza, Fuller) [4; 10]. The test procedure
starts with the estimation of the AR(m) specification for the
seasonal differences series

4 ,Jog(CONS) = 8, A,Jog(CONS), ,+6,4,J0og(CONS), ,+...
+6, 4,log(CONS),_, +u, )

and the use of obtained results 6/, ..., 87 as param-
eters for the construction of the series

z,=log (CONS),~ 6", log (CONS),_, -6/, log (CONS),_,~-
...=BA,_log (CONS),. . )

Then we estimate the auto-regression of the n order
where the additional exogenous variable is the lag value con-
structed according to (2) the quantity z,, that is

A,log (CONS),=yz,_,+a,A,log (CONS),_,+...
+a,4,log(CONS),_, + &, (3)

The DHF-test is based on an assessment of the param-
eter y and its Studentized t-statistic. On the basis of the prop-
erties of the residue of auto-regression form (1) for different
values of m we get m=6 i 6/ = 0.93, 6/, =0.09, 6/,=0.02,
0/ ,=-0.22, 6/ =0.06, 6/ =0.02. Then choosing n=4 in the
analysis of estimated specifications for different #n we obtain
yA=0.018, 5,A=0.021, t =0.909. Since the calculated value of
the test statistic exceeds the critical value at significance level
a=0.01, it can be argued that the logarithms of consumption

are seasonally integrated, and therefore, its seasonal compo-
nent is stochastic.

We can investigate in more detail the statistical proper-
ties of a number of log(CONS), using HEGY methods (Hylle-
berg, Engle, Granger, Yoo) [ 10]. The idea is to study transience
not only as a unit root, but in testing the possible presence of
each of the four roots whose modulus is unity (¢ =7, ¢ =-1,
@ =i, ¢ =-i). Note that since the seasonal difference can be writ-
ten as

2,10 (CONS),= log (CONS),~ log (CONS),_, =

(1-L%) log (CONS), = (1-L)(1+L)(1+L2) log(CONS), =

= (1=-L)(T+L)(1+iL)(1~iL) log(CONS), , (4)

where L — the lag operator is such that L(log(CONS),) =
log(CONS),_,, i(log(CONS),) = log(CONS), . then the represen-
tation (4) implies that the seasonal differences cover the pos-
sibility of a difference of four different unit roots. The first root
=1, which corresponds to component (7-L), is a unit root,
which characterizes the presence of a number of stochastic
trends and corresponds to a zero frequency in the spectrum.
Other roots ¢ =-7 and ¢ = + i, which we obtain in accordance
with the factors (7 + L) and (7 +iL) (1 -iL), describe the seasonal
structure of the series that is associated with stochastic cycles
in accordance with the semi-annual and annual periodicity.
Only when all components in (4) are statistically significantly
different from zero, is the series stable, corresponding to /(0).
The procedure for checking the presence of the unit root with
a different frequency in logarithms of consumption log(CONS),
under test HEGY, requires the creation of additional variables

Y1,=(1+L)(1+L2)log(CONS) =log(CONS) +10g(CONS),_,+
+l0g(CONS), ,+log(CONS), ,,

Y2=-(1-L)(1+L?)log(CONS) = -log(CONS) +log(CONS),_,-
~log(CONS),_,+log(CONS),_,,

Y3, = = (1-L)(1 +L)log(CONS), = - log(CONS), + log(CONS), ,,

Y4, = = L(1-L)(1 +L) log(CONS),=~1log(CONS),_, +
+1og(CONS),_;,

and estimation of the auxiliary regression

A,log (CONS) =B, Y1,_,+B,Y2, ,+B; Y3, ,+B, V4 +¢,.
(5)

The series is seasonally integrated if all the coefficients
B, B By B, are not significantly different from zero and are
stationary, if not all zero. If B, is significantly negative, then
there are no off-season non-stationary stochastic components.
If B, is significantly negative, then the series contains a six-
month stochastic cycle. Coefficients 8, and B, are responsible
for the annual stochastic cycle and should be tested together
using the Lagrange multipliers test. For testing the conclusion
t-statistics of parameter f; are compared with critical values
from the corresponding tables that are derived based on the
implementation of a large number of Monte Carlo experiments
[10]. In the case where the residuals of model (5) are correlat-
ed, then regression testing is expanded by including the delay
endogenous variable. Research has shown that testing for the
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seasonal unit root in the series log(CONS),, the correct input
specification is

A,log(CONS) =c+a, A,log(CONS), ,+a,A,log(CONS), , +...
+a,4,log(CONS), ,+b, Y1, +b,Y2,  +b, Y3,  +
+b,Y4,  +u,.

Estimating this regression, we obtain the following es-
timates of the parameters b, = 0.01, b, = -0.12, b, = 0.04,
b, = 0.03 and the corresponding value of the test statistic
t,=112,t,=-2.11,t,,=-0.71,t,,=-0.73. As the importance
of statistics for all parameters significantly exceed the critical
value, it can be argued that the series of logarithms of con-
sumption has a unit root of all types, in particular character-
ized by a stochastic trend and stochastic cycles of semi-annual

and annual intervals, which can jointly describe the stochas-
tic seasonal component. Note that since for small values of
(XX, /%, , for an arbitrary number of A Jog(x )= log(x,) -
= log(x,.,) = log(x,/x,,) = log(1+(x,~X, /X)) = (X=X, /X, 0
the seasonal difference of the logarithm series approximates its
annual growth rate .

Therefore, studies based on DHF and HEGY techniques
motivates us during the simulation to use the fourth-order
seasonal difference of the logarithm series of consumption
A ,log(CONS),, which describe the growth rate of real consump-
tion per capita in Ukraine . We will also do a statistical study of
the properties of this series. Specifically, to test the presence
of the unit root in the seasonal differences of logarithms of
consumption and the series of first differences on the basis of
the extended Dickey- Fuller test. ADF test results are shown
in Table 2.

Table 2

The results of the extended Dickey-Fuller test for a series of annual growth rates of consumption

Null Hypothesis: A ,log (CONS), has a unit root

Lag Length: 4

Exogenous: Constant t-Statistic MacKinnon p-values
Augm. Dickey-Fuller test statistic -1,653536 0,4468
Test critical values: 1% level -3,600987
5% level -2,935001
10% level -2,605836
Null Hypothesis: AA, log (CONS), has a unit root
Exogenous: None t-Statistic MacKinnon p-values
Augm. Dickey-Fuller test statistic -4,744607 0,0000
Test critical values: 1% level -2,624057
5% level -1,949319

The value of the ADF statistics indicate the presence of
a unit root in the series A,/log(CONS), and its lack in the series
AA Jog(CONS), Therefore, test results show that changes in the
annual rate of growth of consumption AA,log(CONS), is sta-
tionary, and therefore it is advisable to build an econometric
model based on its use.

Since the joint modeling of non-stationary series is not
valid [9], we will conduct an analogous study for the series of
income logarithms log(INC), and inflation INF,, which we mea-
sures as A,log(P),. The results of DHF, HEGY and ADF tests
for these series are shown in Table. 3, where the values of the
statistics that are significantly negative with a p-value=0.01 are
marked **.

The analysis of the test shows that the dynamics of con-
sumption and income series are characterized by stochastic
components with similar properties. In particular, the series
of logarithms of consumption and income are seasonally in-
tegrated, and their first differences of seasonal differences are
stationary. Thus both series log(CONS), and log(INC), contain
a stochastic trend and stochastic cycles characterized by semi-
annual and annual frequencies. HEGY test results for inflation
in Ukraine show that it is not stationary and is not associated
with stochastic cycles, but all the tests indicate the presence of

a unit root, which describes a stochastic trend and the dynam-
ics of its behavior.

Therefore, on the basis of the analysis, it can be argued
that
log (CONS), ~ IS,(1,1),  log (INC), ~ IS,(1,1), INF, ~ I(1),
and therefore to build proper consumption patterns we need
to use the transformation AA ,log(CONS), AA,log(INC), AINF,
that measures short-term fluctuations in the rate of change of
consumption, income and inflation.

Research on the series A,/log(CONS), A, log(INC), INF,
showed the same order of their integration, which allows us to
carry out research on the co-integration which is the basis for
modern econometric models. In general, a linear combination
of non-stationary series are non-stationary, but when their co-
integration exists as a co-integration vector, their use will give
a stationary value that satisfies the long-term connection be-
tween the studied parameters.

To establish a long-term equilibrium relation between
consumption and its factors and finding the co-integrating
vector, we will make use of the autoregressive distributed lag
model, which contains the consumption and income delay to
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Table 3
The results of testing the presence of stochastic seasonality component and the stochastic trend
Consumption Income Inflation
Test Method
log (CONS) log (INC) INF
DHF test 0.0146 0.0161 —
3.8502 1.2016 -0.7097
-0.7677 -0.8005 -4.6061%*
HEGY test
-0.8395 -1.0140 -4.5093**
-0.9705 -0.1881 -4.2167%*
A, log (CONS) A, log (CONS) INF
ADF test -0.7628 -1.5181 -1.2329
AA, log (CONS) AA, log (CONS) A INF
ADF test -4.2754%* -4.2701%* -5.0037*%*

the fifth order, as well as inflation lags and deterministic com-
ponents. We will use SI, S2, §3 to denote seasonal variables,
which will be used to approximate the stochastic seasonality
series.

Assessing the ADL (5,5,1) model

log(CONS),= a,+ a,log(CONS),_, + a, log(CONS), , +
+a,log(CONS), ;+a, log(CONS), ,+ a,log(CONS), ,+
+b,l0g(INC),+ b, log(INC),_, + b, log(INC), , + b, log (INC), ; +
+b,1l0g(INC), , + b, log(INC), .+, INF,+c, INF,_, +d,S1,+

we find the coefficients of the equation of static long-
term equilibrium

log(CONS),= a + blog(INC),+ ¢ INF,+5,S1,+5,52,+5,53,+ u,.

With the ADL model, we find that long-term
consumption by income elasticity is estimated as
bA=(b,+b,+b,+b,+b,)/(1-a,~a,-a,-a,~a,). Similarly, we
evaluate the long-term marginal impact on the consump-
tion rate of inflation cA=(c;+c,)/(1-a,-a,-a;-a,~a,) and
the long-term seasonal shift of consumption. The results

+d,52,+d;53, +¢,, of the calculations are presented in Table 4.
Table 4
The evaluation of the long-term co-integration relationship
Short-term effects of distributed lags in the ADL model
Lag order
Consumption Income Inflation Seasonality
0 — 0.7648 -0.0756 -0.018 -0.003 -0.059
1 0.5761 -0.3239 -0.0787 — — —
2 -0.1778 0.0354 — — — —
3 0.2335 -0.0574 — — — —
4 -0.0007 -0.0136 — — — —
5 0.1502 -0.2009 — — — —
Long-term effect

Const INC INF S1 S2 S3
0,4608 0.9372 -0.7077 -0.084 -0.016 -0.272

So, we getalong-termrelationship between consumption,
income and inflation

log (CONS), = 0.46 +0.94 log (INC), - 0.71 INF,+ a D, +u,, (6)

where D, denotes the vector of the deterministic seasonality
component . Note that the Student's statistic of the individual
coefficients of the seasonal variables and LM statistics for ag-
gregating their testing indicate that seasonal factors are not sta-

tistically significant, therefore the level of long-term relation-
ships is not subject to significant seasonal shift.

Deviations from the long-term relationships is explained
by fluctuations which are observed in the short-term and deter-
mined by the residue u”, of the model (6). Research on the use
of the Ingle - Granger technique indicates stationary residu-
als, since the value of the test statistic is /G=-3.0775 which is
statistically significantly negative for significance level a=0,01.
Otxe, un, ~ 1(0), and therefore we can say that equation (6)
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defines the long-term co-integrating relationship . Note that
the dynamics of the series u”,, which is shown in Figure 1, is
characterized by significant peaks in the third quarter of each
year, indicating a significant short-term consumption deviation
by Ukrainian consumers from the long-term equilibrium path
from July to September of each year. This increase in consumer
spending is associated with costs caused by the holidays, the
beginning of the school year and preparations for autumn and
winter and is spurred by the accumulation of funds in the pre-
vious quarter.

w

2002 2004 2006 2008 2010 2012
Fig. 1: Dynamics of consumption deviations
from long-term equilibrium value

The resulting long-term co-integrating relationship (6)
makes it possible to build an error correction model (ECM)

based on the use of stationary rows and allows you to combine
long-term equilibrium relationships and describe the short-
term fluctuations arising from deviations from long-term
trajectories and which are caused by different types of distur-
bances and shocks that in the short term contravene the fixed
tendencies and structure of relationships between variables.

Evaluating and comparing the different specifications
obtained, we determine that the best adequate ECM model has
the form

AA,log(CONS), = a,+a; AA,log(INC), + a, A INF, +
asElong, ; +a,Elong, ,+ a,AS_RATE, , +a,AS_RATE, ,+
+0a,AS_RATE, ;+agAS_RATE, , +a,S2,+a,,SD_2008Q1 +
+a,;D_2010Q4 +¢,,

where AS_RATE stands for the rate of savings, S2 — the
seasonal dummy variable that takes the value 1 for the second
quarter of each year, Elong — the deviation from the long-
term relationshipship (6) and SD_2008Q7 ta D_2010Q4 — the
dummy variables that reflect the permanent and temporary
displacement model. The resulsts from evaluating model (7)
are given in the Table 5.

Statistical analysis of the model, which is based on the
value of the adjusted coefficient of determination (R?=0.97),
the Durbin- Watson statistic (DW=2.05), the Fischer statistic
(F=135.8), the Jarque - Bera statistic (/B=0.21) and test results
of White and Breusch - Pagan on heteroscedasticity, confirm
its adequacy. Fig. 2a, on the basis of the model (7), shows the

Table 5
The estimation results of the error-correction model
Dependent Variable: AA, log (CONS)

Variable Coefficient Std. Error t-Statistic Prob.

C -0.0139 0.0053 -2.5897 0.0147
AA, log(INC) 0.9453 0.0450 20.9712 0.0000
AINF -0.2688 0.1311 -2.0492 0.0493
Elong-1 -0.2193 0.0370 -5.9210 0.0000
Elong-4 -0.2600 0.0416 -6.2423 0.0000
A'S_RATE-1 0.6883 0.1451 47410 0.0000
A'S_RATE-2 0.8402 0.1247 6.7338 0.0000
A'S_RATE-3 0.6432 0.1229 5.2307 0.0000
A'S_RATE-4 1.4488 0.1013 14.301 0.0000
S2 -0.0284 0.0124 -2.2857 0.0295
$._2008Q1 0.0202 0.0063 3.1842 0.0034
P_D2010Q4 -0.0625 0.0149 -4.1910 0.0002

Statistics

R-squared 0.9803 Mean dependent var -0.0152
Adjusted R-squared 0.9730 Sum squared residue 0.0191
F-statistic 135.77 S.E. of regression 0.0109
Prob(F-statistic) 0.0000 Durbin-Watson stat 2.0576
Akaike info criterion -4.8397 Schwarz criterion -4.3432
Heteroskedasticity Test 1.1718 Jarque-Bera 0.2088
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real and estimated short-term growth rate of consumption
AA, log(CONS),, and in Fig. 2b, from the actual and calculated
values of the model AA, log(CONS),, the value of CONS, - the
real consumption per capita in Ukraine.

The average of the absolute relative errors between the
actual and estimated values within the sample during 2001 —
2013 is 1.28 %. The inequality coefficient is 0.007 and is close to
zero. Thus the ratio of the bias that measures the error estima-
tion, which is related to the accuracy of the simulation vari-
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able is 0.0014, and the proportion of variance that measures the
amplitude estimation error variable is 0.0048. The proportion
of co-variance, equal to 0.9939, shows that the actual and cal-
culated values based on the model are almost perfectly corre-
lated. Thus, the accuracy of the indicators from the ECM model
based on the values of consumption and actual data, and the
ability of the model to reproduce the dynamics of oscillatory
behavior of consumption in Ukraine, confirms the reliability
and high quality of the modelling.

a)

O B S
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2003 2004 2005 2006 2007 2008 2009 2010 2011 20122013

b)

Fig.2: Real values and values obtained using ECM model

The model implies that short-term changes in consump-
tion depend on short-term changes in income , and the elas-
ticity of such changes is close to unity (equal to 0.95) and sta-
tistically significantly different from the marginal percentage
propensity to consume in the long run (see Table 1). Inflation
significantly and negatively affects the change in real consump-
tion. In particular, short-term changes in seasonal consump-
tion depends on changes in the rate of inflation, namely , the
growth of the quarterly inflation rate leads to a decrease in real
consumption.

Significant and negative values of the coefficients a3 and
a4, which determine the speed of adjustment to equilibrium,
indicates that the model is dynamically stable. Consumption
responds to past deviations from the long-term equilibrium
path associated with unpredictable periodic shocks in the
economy, and corrects the deviations within the next year. The
coefficient a, is sensitive to deviations from the equilibrium of
the previous quarter, and the coefficient a, is sensitive to devia-
tions from equilibrium observed a year ago. Estimated values
indicate that if there is a positive deviation of consumption
from the long-term equilibrium relation (6) by 1%, then in the
next quarter and the next year there is a deviation correction of
21% and 26 % respectively.

There is a significant effect on the change in consump-
tion with changes in the rate of savings for each quarter of the
previous year. Thus in each quarter there is a percent increase
in consumption of approximately 70-80% of the increase in
the savings rate of the previous three quarters, and full use of
the corresponding increase that took place over the previous
year. Note that the research models which contain more lags in
the savings rate, indicate that changes in the rate of savings that

occurred during earlier periods (5, 6, etc. quarters ago) do not
have a statistically significant effect on the change in consump-
tion, while the coefficients of other exogenous variables in the
model remain stable. This result indicates that Ukrainian con-
sumers on average spend their savings over the following year
and are unable to accumulate them in the long run.

The negative and significant coefficient of the variable
52, which reflects the shift in short-term consumption in the
second quarter of each year, indicates the reduction in this pe-
riod, other things being equal, which is caused by the accumu-
lation of funds for future cost increases in the third quarter,
which indicates a relatively high value of deviations from the
long-term level (see Fig. 1).

We explore the ability of the model (7) to predict the level
of consumption in Ukraine. This estimate is based on the data
covering a sample of observations from the 1st quarter of 2001
to the 2nd quarter of 2011. Then, using the estimated param-
eters, we calculate the predicted value for the next 8 periods (in
the 3rd quarter of 2011 to the 2nd quarter of 2013) and com-
pare them with the actual data for the period. The accuracy of
the prediction is assessed on the basis of the root mean square
error of prediction RMSE, the average absolute forecast error
MAE, the mean absolute values of relative errors in percent
MAPE, and the inequality coefficient Theil TIC [1; 11]. Table 6
shows the model’s actual and the planned value of the levels of
consumption and their absolute and relative error.

Therefore, the dynamics of consumption in Ukraine is
completely determined by the dynamics of changes in income,
inflation, changes in savings rates over the past year, as well as
deviations from the estimated long-term equilibrium values
that occurred during the previous year. The model makes
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Table 6
Actual and predicted values of real consumption per capita in Ukraine on the basis of the developed
error correction model
peiod ABICORUTBON | ot | AOREETOr | g
(Hryvnias)
3rd Qtr 2011 2035.01 2012.71 22.30 0.0109
4th Qtr 2011 2200.67 2196.10 4.57 0.0021
1st Qtr 2012 1947.35 1966.31 -18.96 -0.0097
2nd Qtr. 2012 2209.43 2219.34 -9.91 -0.0045
3rd Qtr. 2012 2347.14 2347.92 -0.78 -0.0003
4th Qtr. 2012 2508.22 2508.79 -0.57 -0.0002
15t Qtr 2013 2077.74 2147.18 -69.44 -0.0334
2nd Qtr. 2013 242147 2396.47 25.00 0.0103
it possible to predict the long-term trend of the equilibrium REFERENCES

levels of consumption in Ukraine, as well as the dynamics of its
short-term fluctuations.

Conclusions. Static macroeconometric models, which
are based on the use of classical simultaneous equations need
to be improved and supplemented by more flexible econo-
metric tools taking into account the short-term dynamics
and adaptability of economic processes that are typical for the
unstable economic development of our country. Since the im-
proper use of econometric methods in cases of non-stationary
data series, behavior of which is caused by the accumulation of
random disturbances, can lead to false regression, a detailed
analysis of the statistical properties of the variables used in the
simulation is required. As a result of empirical research, we re-
vealed stochastic trend and stochastic seasonality in the series
of consumption, income and inflation, we tested the existence
and direction of the causality in relations, and we justified and
estimated the co-integrating long-term equilibrium relation-
ship between them. The error correction model developed
(7) takes into account the equilibrium of economic relations
arising from the macroeconomic theory and also allows us to
simulate the short-term effects on the rate of consumption’s
change of such factors as changes in the rate of income growth,
changes in the rate of savings over the previous year, seasonal-
ity and deviations from the long-run equilibrium arising from
unforeseen shocks to the economy. We found that Ukrainian
households spend their savings over the course of the year and
are unable to accumulate them in the long run. The calculated
values of the coefficients, which measure the speed of adjust-
ment to equilibrium, indicate that the model is dynamically
stable, with 50% of the deviation from the long-term relation
being adjusted during the year. The ECM model built shows a
good ability to predict changes in the levels and dynamics of
short-term fluctuations in the behavior of actual consumption
values and it has practical application in assessing the average
absolute value of the prediction relative error for a period of
two years as being less than 1%. The developed model has prac-
tical application in evaluating and predicting the reaction of
consumption and thus aggregate demand for political and eco-
nomic decisions both in the long term, and during the short-
term adaptations.
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