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ECONOMETRIC MODELLING OF REGIONAL LABOUR MARKET
INDICATORS IN UKRAINE

The article deals with econometric models of relationships between the regional macro indicators of
labour market of Ukraine3 economy. They describe behaviour ofaverage monthly salary number of the
employed and the unemployed in different oblasts ofthe country. The estimation ofthe elaborated models
has been conducted on the basis ofthe real information, the degree offactors influence has been defined,
the statistical analysis ofthe results has been carried out.
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Introduction and the analysis of the last pub-
lications. In the conditions of unstable economic
environment in Ukraine topical is the study of
macroeconomic interrelations on the labour mar-
ket that represents the peculiarities of the socio-
economic phenomena of the national economy.
Regional labour-markets in Ukraine are distin-
guished by differentiation, imbalances in develop-
ment, structural changes and investment possibili-
ties. The modern tendencies of such differences
predetermine the topicality of mathematical mod-
elling in economics of labour market indexes be-
haviour on the basis of regional observations.

Considerable contribution to the research of
theoretical and applied issues of domestic labour
market development and its regional features is
made in the works of S. Babych, D. Bohynia,
T. Holubeva, Ju. Horodnichenko, 0. Hrishnova,
I. Lukyanenko, K. Petrenko, K. Sultan, L. Semiv,
T. Umanets and others. However, econometric
models of labour market for panel data of regions
in Ukraine that will give an opportunity to improve
economic strategies of employment are insuffi-
ciently developed.

The aim of the research. The aim of the arti-
cle is empiric research and econometric model-
ling of interrelations between the indexes of do-
mestic labour market that takes into account the
peculiarities of socio-economic development of
regions in Ukraine.

The main results of the research. Labour-
market is one of the elements of market economy
that has a special socio-economic significance, as
characterizes not only the interests of employer
and employee, but also represents transformations
and phenomena that take place in society. A block
of labour market is an inherent constituent of struc-
tural macroeconomic models of Ukraine that gives
an opportunity to model and analyse economic de-

© OnicKeem M. O., 2014

velopment of the country [5, p. 52]. Simultaneous-
ly, the problems of demand and supply balance of
labour force, dynamics of population economic ac-
tivity and unemployment rate have a regional spe-
cific, and that is why in labour market research
special attention should be paid to the develop-
ment of econometric models that would take into
account regional indexes behaviour.

We will characterise socio-economic develop-
ment of regions in the country on the basis of avail-
able statistical panel database of regional labour-
markets indexes for five years for the Autonomous
Republic of Crimea, 24 oblasts of Ukraine, Kyiv
and Sevastopol. To achieve the aim of the research
we have conducted the modelling of salary, nomi-
nal employment and unemployment and analysed
the influence of factors that determine them. Ac-
cording to the data of State Statistics Service of
Ukraine an average monthly salary grew in all re-
gions during the investigated period, however, its
level and growth rate differed. In particular, we ob-
served the highest level in Kyiv (from 3074 UAH
to 4607 UAH), Donetsk Oblast (3496 UAH in
2012) and Dnipropetrovsk Oblast (3138 UAH in
2012) that twice exceed the lowest level in Temo-
pil Oblast (1313 UAH in 2008), Chemihiv Oblast
(1370 UAH in 2008) and Kherson Oblast (1375
UAH in 2008) (fig. 1).

Simultaneously, employment growth rates
were the highest in Sumy Oblast (4.3 % in 2011),
Rivne Oblast (3.7 % in 2011) and Temopil Oblast
(2.1 % in 2010), and the lowest in Donetsk Oblast
(-7.7 % in 2008), Chernivtsi Oblast (-7.6 % in
2009) and Poltava Oblast (-6.7 % in 2009). The
unemployment rate determined by methodology
of International Labour Organisation (IOL)
ranged from 1.6% (for Chernivtsi Oblast in 2008)
to 15.5 % (for Kyiv in 2009). In the structure of
regions in Ukraine and intertemporal dynamics
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Fig. 1 Dynamics of: 1) an average monthly salary;
2) salary growth rates in the regions of Ukraine

the registered unemployment rate was the lowest
in Kyiv (0.4 % in 2008) and the highest in Temo-
pil Oblast (5.9% in 2008).

To assess the interdependences at the labour
market of Ukraine we have combined time series
data for 27 regions of Ukraine for 4 years in one
sample. The empiric data that are the basis for the
modelling are panel, i.e. they simultaneously com-
bine time series and spatial sample. Such observa-
tions are considerably richer information souses
comparatively with cross section spatial data or
with separate time series; however, their modelling
requires rather difficult specifications. Besides,
while constructing an econometric model it is im-
possible at once to define which type of model will
better represent the necessary dependence. As are-
sult of research, assessment and comparison of dif-
ferent types of interrelations we have chosen re-
gressions:

log (AWAGE) ,,=ar+a, log (GDP) ,, + @)
+a, RUOFr+a3RUNEMr +a4log (WARR)r +
+ablog (P) t+ a6Alog (P) it+ a, log (UNEMPL) ri+
+ log (AWAGE)rtl +urt,

log (EMPL) t=br+ p, log (RGDP) ,, + )
+ Polog (AWAGE) r + (5 log (LF) r+
+ pdlog (WARR)It+ p5log (UNB)+ urt,

log (UNEMPL) ri=c + Y log (RGDP) ,, + &)
+y2log (AWAGE)r +y, log (LF) r+
+y4log (WARR) rt+y5log (UNB)r+ur.

where

ar, br, c - fixed effects of r-region;

AWAGE 1t - average monthly salary per capita
of r-region per annum t (UAH);

RGDP t- real gross regional product of r-region
per annum t in fixed prices of 2007 (million UAH);

WARR - arrears in salaries in r-region per an-
num t (million UAH);

LFrt - economically active population of r-re-
gion per annum t (thousand people);

EMPL rt- employed population of r-region per
annum t (thousand people);

UNEMPL - unemployed population of r-re-
gion per annum t (thousand people);

RUNEMPL -unemployment rate (defined by
methodology of ILO) of r-region per annum t (%);

RUOF - registered unemployment rate of r-re-
gion per annum t (%);

CPI1 - consumer price index in regions of r-re-
gion per annum 1I:

UNB t- average unemployment benefit per an-

num t (UAH);
u - random variable;
r=1,...,27; t= 1,...,5.

The use of logarithms variables in empiric
modelling is predefined by economic theory that
states the concavity of theoretical economic corre-
lations and also by statistical properties of rows
under investigation. The coefficients of these log-
linear models determine elasticity by correspond-
ing factors and show by how many percent de-
pendent variable changes at the increase of factor
by 1 % on condition that all other factors remain
constant. Table 1 is a summary of the regression
results of models (1) - (3). We can see that the ad-
justed - R2values for all three regressions are very
high. The value of F- statistics states the adequacy
of the assessed models.

Model (1) defines the influence factors on aver-
age monthly salary that is an important indicator of
demand for goods and services in the economy. Ac-
cording to economic theory the model includes
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Table 1. Regression results for equations (1) - (3)

Model 1
Method:
Panel Least
anel Least Squares log (AWAGE)
Variable Coef. t-Stat.
1,k
Const 4.270 4.23
(0.000)
.
log (RGDP) 0.235 (3702 1)
log (AWAGE)
log (LF)
_ *%
log (UNEMPL) -0.356 ?67(?08)
el
RUOF -0.029 _(‘:'igo)
1.278
RUNEAH 1.387 (0.208)
3.17**
log CP) 0.495 (0.003)
-2.73**
Alog CP) -0.946 (0.009)
0.87
\og(fE4RR) 0.004 (0.386)
log (UNB)
. 2.94**
log iAIlAGE.) 0.309 (0.005)
Trend
R-squared 0,996
Adjusted R-squared 0,994
F-statistic 444 51
Prob (F-statistic) 0,000
.Tarque-Bera statistic 1,34
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Model 2 Model 3
Dependent Variable
log (EAIPL) log (UNEAIPL)
Coef. t-Stat. Coef. t-Stat.
-2.78** 0.086
-1.749 (0.007) 0474 (0.932)
2.38* -2.25*
0.046 Ga2) -0.525 0.027)
3.12** -2.59*
0.168 (0.003) -1.550 (0012)
13.2** 1.47
0.910 (0.000) 1.213 (0.144)
1.05 1.03
0002 (0.297) 0.028 (0.306)
171 3.92*%*
0.143 (0.092) 1863 (0 000)
*k
-0.047 —4.36
(0000)

0,999 0,970

0,999 0,958

10239,71 79,92

0,000 0,000

30,32 1,489

Notes: exact significant levels in brackets; * denotes rejection of the hypothesis at the 0.05 level; ** denotes rejection ofthe hypothesis

at the 0.01 level.

price level (log (P)) and inflation rate (Alog (P)),
calculated on the basis of regional consumer price
indexes, real gross regional product (log (RGDP)),
unemployment rates in regions (log (UNEMP), R 11-
NEM, RUOF) and arrears in salaries (log (WARR)).
In addition to a significant constant, seven out of
nine independent variables in ml are significant.
The modelling shows that the higher price level is,
the higher nominal salary is, however, it doesn't
grow proportionally to the cost of living. Price elas-
ticity of salary is less than 1 and accounts for 0.49.
Besides the increase of inflation rate has negative
significant influence on the level of employees' in-
come. Salary directly depends on the increase of the
real gross regional product, the level of which is the
indicator of regional economic development, and its
increase by 1 % predetermines the increase of sala-
ry by 0.23 %. The increase of the number of the un-
employed causes the fall of average salary and the
elasticity of such influence accounts for- 0.35. It al-

so should be noted that unemployment rate defined
by methodology of ILO (i.e. people, who actively
looked for ajob, tried to organize their own business
or expected answers for the proposed job) is not a
significant influence factor on salary in the regions
of Ukraine, whereas the increase of registered un-
employment rate significantly diminishes nominal
salary level. Besides, the increase of salary has an
adaptive character that is stated by the significance
of the coefficient ag It can be interpreted as a pa-
rameter of partial adaptation to some desirable sala-
ry level. The assessed value reveals that the actual
increase of salary equals in average 69 percents
from the difference of desirable salary level and its
value in a previous period.

The assessment of parameters of models (2)
and (3) determine the degree of influence of real
gross regional product, level of economically ac-
tive population in the region, average salary, ar-
rears in salaries and unemployment benefit on
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Fig. 2. Differences of salary in regions in comparison with its average value in Ukraine in percentage terms

the number of the employed and unemployed. The
analysis of the results of the modelling proves that
the increase of salary predetermines the increase of
the number of the employed and the decrease of
the number of the unemployed and the effect of its
influence on unemployment (y2= - 1.55) is consid-
erably higher than the effect of its influence on em-
ployment (P2=0.17). The increase of economically
active population proportionally increases the
number of the employed and does not influence the
number of the unemployed. In particular, the in-
crease of economic activity of population by 10 %
causes the increase of the number of the employed
by 9.1 %. The increase of unemployment benefit
does not have statistically significant influence on
the number of the employed however, it signifi-
cantly increases the number of the unemployed,
the increase of unemployment benefit by 10 %
results in the increase of the number of the unem-
ployed by 18.6 %. The real output stimulates the
number of the employed and diminishes the num-
ber of the unemployed. Besides, a degree of its in-
fluence on the unemployment decline is considera-
bly higher. The corresponding elasticity coeffi-
cients account for 0.05 and - 0.52 respectively.

It should be noted that arrears in salaries variable
is statistically significant in none of the models, and
that is why its dynamics has an influence neither on
the average salary nor on the number of the em-
ployed and unemployed.

Introduction of different values of a ,b ,c to the
specification of models (1)—3) gives an opportunity
to take into account the fact that dependences of sal-

ary, number of employed and unemployed on fac-
tors that influence them, can be different for differ-
ent regions of Ukraine. Simultaneously, the slope
parameters a, 3,y are identical for all objects and
all periods of time. The statistical testing show
meaningful differences between the fixed effects of
regions in all models (Cross-section F
9 36**, FEMPL:]'2 55**? I:UNEMPL:]'4 30**')-

The fixed effects of oblasts a ,b ,c measure the
influence of non-measurable factors that influence
the dependent variable of the corresponding model
and depend on management quality of the oblast,
level of socio-economic development, location of
region and other factors. Since each of the models
contains the common intercept, the calculated val-
ues of fixed effects for every region characterize dif-
ferences in the corresponding intercepts. In particu-
lar, the value of ar measures differences in the loga-
rithms of salary in /e-region in comparison with its
average value in Ukraine.

Fig. 2 presents the value of these differences in
percentage terms. It is seen that at the identical val-
ues of model factors, namely, gross regional prod-
ucts, unemployment rates, price levels and inflation
rates, the salary in Volyn and Odessa oblasts is con-
siderably lower comparatively with its average level
in Ukraine, and in Donetsk, Rivne, Cherkasy and
Chemivtsi oblasts (other terms being equal) the sal-
ary significantly exceeds its average level.

Conclusions. Modem experience of market
economy development in Ukraine testifies to the
topicality of the research of national labour sector
and its regional characteristics that determine
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the peculiarities of the socio-economic phenomena
in our country. As aresult of empiric research of in-
terrelations between the macro indexes of labour
markets in the regions of Ukraine on the basis of re-
al information three logarithmic linear econometric
models that describe behaviour of average monthly
salary, number of the employed and the unemployed
in 27 regions of Ukraine for four years has been as-
sessed and analysed. The evaluations of the devel-
oped models parameters determine the degree of in-
fluence of gross domestic product, the level of eco-
nomically active population, unemployment rate
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EKOHOMETPUYHE MOAENKOBAHHA PEMTMOHAJTbHNX
MOKA3HUKIB PUHKY MPALLI B YKPATHI

Y cTaTTi [OCNig>KEHO HU3KY EeKOHOMEeTPUYHUX MOoeneil B3aemO3B 'A3KIB MiXK perioHanbHUMMU
MaKpOnoKasHMKamMu PpUHKY npali eKOHOMIKM YKpaiHu, fAKi OnNUCYlTb MOBefiHKY CepefHbOMICAYHOT
3apo6iTHOTNAATK, KibKOCTI 3aiiHATMX | 6e3p0biTHNUXY pi3HUX 06nacTAx kpaiHn. Ha nigcTasi peansHoi
iH(bopmaLiiNpoBeAEHO OLiHIOBAHHS PO3P06AEHMX MOAENEIA, BU3HAYEHO CTYMiHb BM/MBY YAHHUKIB, 34IACHEHO

CTaTUCTUYHWIA aHani3 O TPUMaHNX pe3ynbTaTiB.

Knwoyosi cioBa: pUHOK npaLi, EKOHOMETPUYHA MOLENb, NaHeNbHi faHi, (ikcoBaHi edekTH, 3apobiTHa

nnata, 6e3pobiTTs.
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