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Conclusion. Besides others business cycles synchro-
nization became one of the features modern business cy-
cles. So it's not a big surprise the increasing interest to the
analysis of business cycle synchronization across different
countries has in both academic and policy fields. Terms
such as "globalization" or "world integration" can be found
everyday in the press, with all kinds of associated implica-
tions. Developed economies have become more tightly
integrated in recent years. In these countries, international
trade flows have increased substantially and financial mar-
kets have become more homogeneous. Promoted by this
international integration, growing attention is being devoted
to examine whether the efforts to coordinate their economic
policies lead to higher business cycle synchronization.

There are a great number of studies devoted to re-
search and measurement of synchronization phenomenon.
It is important to take into account all characteristics and to
develop a complex methodology of the research. We set a

H. CepBeTHuk, acn.
KHY imeHi Tapaca LLleByeHka, Kuis

goal to continue working in this direction, especially for
developing and post-Soviet countries.

References

1. Cerqueira P., 2013. Volatility Shifts and Business Cycle Synchroniza-
tion, European University Institute, p.31.

2. Dimitrijevic A., Moulton C., Tierney M., How We Rate Sovereigns,
available at: www.standardandpoors.com/ratingsdirect. (Accessed 05.02.2014).

3. Grabynska I., Pyrch M., 2004. Factors of business activity fluctua-
tions under globalization [Faktory synhronizatsii kolyvan dilovoi aktyvnosti v
ymovah globalizatsii], Visnyk Lvivskogo universytetu, vol.33, p.133 — 141.

4. Schirwitz B., Walde K., 2004. Synchronization of Business Cycles in
G7 and EU14 countries, Europian Commission, Economic Studies and
Research, p.11.

5. Stéphane Dées S., Zorell N., 2011. Business cycle synchronisation disen-
tangling trade and financial linkages, ECB Working paper, vol. 1322, p.38.

6. Tomljanovich M., Yung-Hsiang Y., 2005. "We're All Connected":
Business Cycle Synchronization in G-7 Countries, available at:
http://academics.hamilton.edu/economics/ (Accessed 17.02.14).

Hapivnwna no peakonerii 07.05.14

OOCNIAXXEHHA CUHXPOHI3ALII EKOHOMIYHUX LIUKNIB
B cmammi eug4arombcsi cnocobu oyiHKU CUHXPOHI3auyil eKOHOMIYHUX YukKrlie. Bue4yarombcsi konueaHHsI eKOHOMIYHOT akmueHocmi 8 nocmpa-
OsIHCbKUX KpaiHax. OuiHroMbCS Pi3Hi Mipu CUHXPOHI3ayii 8 2pynax KpaiH 32i0HO eu3HavyeHUX Kpumepiie.
Knro4oei cnoea. EKoHOMiYHUU YUK, CUHXPOHIi3ayisi, Mipu cUHXPOHi3ayil, KpedumHuli pelimuHe.

H. CepBeTHuK, acn.
KHY nmenu Tapaca LLleB4yeHko, KueB

UCCNEQOBAHUE CUHXPOHU3ALIMM SKOHOMUYECKUX LIUKITOB
B cmambe u3y4yaromcsi cnoco6bl OUEHKU CUHXPOHU3ayUU 3KOHOMUYECKUX yuksos. Mccnedyromesi kone6aHusi 3KOHOMUYECKOU aKmueHOCmUu &
nocmcoeemckux cmpaxax. OyeHuearomcs pasHbie Mepbl CUHXPOHU3ayuu € 2pynnax cmpaH co2acHo onpedesieHHbIM Kpumepusim.
Kntoyeenie crioea. IKOHOMUYECKULl YUKIT, CUHXPOHU3ayusl, MEPbI CUHXPOHU3ayuu, KpeAumHsii pedmuHa.
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The labor market background in Ukraine has not only economic but also significant social value, and therefore is an
important element of social and economic policy. The effectiveness of the state socio-economic regulation mechanisms requires
profound analysis, modeling and forecasting of the processes of the labor market by means of modern flexible econometric
tools, taking into account the short-term dynamics of economic processes and features that are characteristic of the unstable
economic development of our country. As a result of empirical research on relationships between the macroeconomic indicators
of the labor market in Ukraine, we developed a set of dynamic econometric models using an error-correction mechanism which
take into account the long-run equilibrium relationships, as well as provide an opportunity to model the short-term effects of
several factors such as the rate of change of wages, size of the labor force, employment and unemployment. The developed
model is used to predict future trends of the labor market, as well as to describe the dynamics of its operation under various
alternative scenarios of economic development. The application of the developed specifications in the structure of an integral
macroeconometric model of Ukraine will allow us to carry out a comprehensive analysis of economic processes in the national
economy and its prospects both in the short term and in the long run.
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Introduction (Problem definition). Long-term nega-
tive trends on the labor market in Ukraine generate eco-
nomic and social problems associated with poverty and
unemployment. They prevent creation of conditions for
stabilization and economic growth, deepen social tension in
society. The development of economic processes and
events in Ukraine demonstrates the need for increased
attention to the national labour market, which is an impor-
tant element of the socio-economic system of the country.
The background for carrying out qualitative changes in the
sOcio economic area is a systematic analysis of the dynam-

ics of local labour market development, which will help to
form an effective mechanism for the use of human poten-
tial. Therefore, the development of relevant dynamic struc-
tural economic and mathematical models will allow us to
reveal the particular nature of the relationships between the
main macroeconomic indicators of the labor market and to
predict the future situation in the socio-economic sphere.
Analysis of the latest research and publications.
Scientific works by S. Babych, D. Bohynya, V. Vovk,
V. Heyets', Yu. Gorodnichenko, O. Hrishnova, T. Ho-
lubyeva, O. Yermolenko, D. Zoidze, T. Kiryan, M. Kyzym,
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T. Klebanova, Ye. Libanova, |. Lukyanenko, S. Panchy-
shyn, K. Petrenko, V. Ponomarenko, K. Sultan,
T. Umanets', O. Chernyak, V. Fedorenko and others made
a significant contribution to the study of theoretical and
practical problems of the Ukrainian labour market and its
regional characteristics [1-8]. Researchers justify the rele-
vance and need for more detailed and in-depth analysis of
the modern labour market characteristics to create a highly
effective strategy for sustainable development of the re-
gions and the state as a whole. In particular, Zoidze ([3],
2013) notes that the present stage of social-economic de-
velopment of Ukraine's labor market and its individual re-
gions is characterized by a significant excess of labour
supply over demand and the existence of hidden unem-
ployment and illegal employment. Babych ([1], 2012) states
that an active policy of the government on the labour mar-
ket in the field of employment should be a priority for both
the economic and social policy of the state. Scientists indi-
cate the need for forming an effective socio-economic
mechanism of labour market regulation in order to promote
productive employment of the population and to increase
its real income (Fedorenko [7], 2009). Scientists propose
criteria for the evaluation of structural unemployment and
measures for state regulation of the economy; they also
carry out an analysis of infrastructural changes in regional
labor markets (Umanets, Kosmina [8], 2012). Moreover,
the Ukrainian labour market, which is in the process of
adaptating to the global economic space, requires an ex-
amination of its links with global trends.

Analysis and study of the labor markets' features in dif-
ferent countries by foreign scientists is based on the study
of mathematical economic models. Among others, Checchi
and Garcia-Penalosa ([9], 2008) examine the overall im-
pact of labour market institutions on income inequality of
households in the European Union. Rotaru ([10], 2013)
analyzes the labour market in Romania in terms of the de-
mand for labour and explores a model that describes the
relationship between the level of employment and socio-
economic indicators of the functioning of the labour market.
Mossfeldt and Osterholm ([11], 2011) consider the impact
of the financial crisis on the labor market in Sweden. A
number of authors use error correction econometric models
for modeling the relationships between indicators of labour
markets in different countries. In particular, Staneva ([12],
2008) examines problems of labour market development in
Bulgaria, performs cointegration analysis and evaluates the
ECM-model to describe the relationships between unem-
ployment, employment, wages, productivity and inflation.
Nakanishi ([13], 2001) uses new econometric tools to study
problems in the Japanese labor market.

Therefore, considering that research on the labor mar-
ket unit is an important component of the dynamical struc-
tural macroeconometric model of Ukraine [5, 6]
(Lukyanenko, 2003), which is based on a new conceptual
approach, the comprehensive econometric analysis of the
dynamics and a mechanism for coordination of various
economic processes on the labor market, as well as fore-
casting the possible scenarios of its development, is rele-
vant and necessary in the current conditions in Ukraine.
Experience of Ukrainian and foreign researchers indicates
the need for modeling and analyzing the relationships be-

tween indicators of local labor markets and the application
of multivariate dynamic econometric specifications that
take into account the cointegrating relationships between
the variables, long-term trajectory of their behavior and the
dynamics of short-term fluctuations.

The aim of the paper is an empirical analysis and
econometric modeling of relationships between labour
market indicators in Ukraine based on a complex of error
cointegration models that enable us to combine long-run
equilibrium relationships and short-term dynamic adjust-
ment mechanisms, and to consider the peculiarities of the
dynamics of processes in the socio-economic sphere of the
national economy.

Primary Material. To achieve the objectives of the re-
search and define an adequate specification of the labor
market macromodel, we must first thoroughly analyze the
main trends of the socio-economic development of the
Ukrainian economy on the basis of the available statistical
database of the national labor market indicators and key
macroeconomic indicators for the past thirteen years, in
particular the quarterly dynamics of changes in average
wages, nominal employment, number of unemployed, eco-
nomically active population, unemployment rate of the
population, as well as the factors that determine their be-
havior in the long and short term [14]. Following the pevi-
ous economic and statistical analysis to assess the inter-
dependence of the labor market in Ukraine, we determined
the following key indicators: RGDP — real gross domestic
product (min UAH); LF — the labor force or economically
active population (thousands people); EMPL — employed
population (thousands people); UNEMPL — unemployed
population (thousands people); POP — population aged 15
— 70 years (thousands people); AWAGE — average monthly
wages per full-time employee (UAH); WARR — arrears of
wages (min UAH); RUN — the unemployment rate of the
population (ILO methodology) (%); RUNOF — registered
unemployment rate (%); UNB — average size of unem-
ployment benefits (UAH); CPI — consumer price index. Dur-
ing modelling to account seasonal movements of series we
will use variables S1, S2, S3, S4, taking value1 for 1, 2, 3
and 4 quarter respectively and O for all other quarters.

We note that different socio-economic categories of
human resources are used for the characteristics of various
processes on the labor market in economic theory: the
population as a source of manpower replenishment, par-
ticularly the economically active population, which ensures
the supply of labor for the production of goods and ser-
vices; the real workforce of workers, who are already em-
ployed in the economy; as well as potential workers who
are not employed, but can work [1; 2]. The economically
active population which determines the workforce in the
economy depends on the number of available people of a
certain age, and factors that are related to wages [8]. Ana-
lyzing the dynamics of the population aged 15 to 70 years
in Ukraine (change POP), we can see (Fig. 1) that during
2004 — 2013 its quantity has been decreasing. The smooth
line in Figure 1 is defined on the basis of the estimated
non-linear trend model, the specification of which contains
dummy variables (included in different ways) and allows us
to evaluate the different intersections and different slope
coefficients for different periods of time.
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Fig. 1. Dynamics of the population aged 15 to 70 years during 2004 — 2013
Source: author's calculation

Differences in the rate of decline of the working age
population deepened the impact of the global economic
crisis and increased the negative trends in the economy of
Ukraine. However, the percentage increase of the eco-

nomically active population is positive (Fig. 2a), and during
2004 — 2013 it increased from 61% to almost 67% and as a
result compensated for the fall in POP's value.
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Fig. 2. Percentage rate of economic activity and the dynamics of the labour force in Ukraine

Source: author's calculation

As a result, the numbers for the economically active
population (variable LF) after 2008 (Fig. 2b) have not ex-
perienced the negative changes that are inherent to the
total population aged 15 — 70 years. It should be noted that
economic activity is characterized by significant seasonal
variations and is largest in the third quarter of each year.

If we construct an econometric model, it will describe
and make it possible to predict the dynamics of the eco-
nomically active population in Ukraine. Since the behavior

of the variable LF does not show certain trends, which is
also confirmed by Sultan's, Lukyanenko's and Gorod-
nichenko's researches ([6], 2000), we will apply the ARIMA
modeling technique using exogenous variables and deter-
ministic shifts in the specifications. As the exogenous vari-
ables we will take the total value of the working-age popu-
lation (POP) and the value of the average wage (AWAGE).
As a result, the estimated model for the economically ac-
tive population is the following

Alog(LF); = — 0.0089 — 1.0922 Alog (LF);.1 — 0.7632 A log(LF); 2 — 0.3679 Alog (LF);.5 +
(-3.27*%) (-12.96%*%) (-9.27***)  (-4.41**%)
— 0.1979 Alog(POP)..; + 0.4164 Alog(POP)..5 + 0.087 Alog(AWAGE); —

(-1.01)

(2.39%) (2.36™)

+0.0222 S3;+ 0.0118 D2008Q4_prolong; + e; + 0.4915 e¢.1. 1)

(6.23**) (-2.11™)

(2.41*)

Adjust. R?= 0.9, 10g Limax = 142.5, F = 42.1, DW = 2.07, LM = 1.12,
Q[4] = 3.9, J-B=2.08, F(ARCH) = 0.29.

The constructed model except for the impulsed dummy
variable also includes stationary variables that determine the
growth rate of average wages Alog(AWAGE); and the lag
rate of the change in the population of working age

Alog(POP). The coefficients of these variables determine the
weighting of the transfer functions, and show how changes
in the exogenous variables affect the temporal dynamics of
the endogenous variable. We should note that the change in
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the wage growth rate leads to the growth rate of the popula-
tion's economic activity, in particular the short-term effect of
such exposure is 0.087, while the long-term effect due to the
autoregressive structure of the model is dy/(7-as-az-
az)=0.027. Decrease in the population's change rate leads to
a decrease in economic activity but with a lag of three quar-
ters. Therefore, as the conclusions of the model (1) show,
increased incomes of Ukrainian citizens will raise the eco-
nomic activity of the working population.

The positive dynamics of wages, which will help to in-
crease the standard of living and improve the economic
situation, in the opinion of many authors, requires the im-
provement of the existing state socio-economic policy of
Ukraine, which in turn requires analysis and systemic mod-
eling processes of the labor market. By comparing different
specifications for modeling long-term behavior of the aver-
age wage, which is an important indicator of the demand
for goods and services in the economy, this general model
has been chosen:

log(AWAGE); = as + a2 log(RGDP); + a3 log(EMPL); + a4 RUN ¢ + as RUNOF; + ag log(P_CPI);
+ a7 Alog(P_CPI) + ag Alog(WARR): + ag TREND + a9 S2; + ass S3; + a2 S4: +
+ 013 Iog(AWAGE)t.1 + a14 log(AWAGE).4 + & AWAGE:. (2)

According to economic theory, model (2) includes indi-
cators of the price level log(P_CPI) and inflation Alog
(P_CPI), which are calculated on the basis of the consumer
price index, the value of real gross domestic product
log(RGDP), the number of employed in the economy
log(EMPL), unemployment rates RUN and RUOF, the
amount of change of unpaid wages Alog(WARR), and also
takes into account the adaptive nature of temporal changes

in wages and includes lagged values log(AWAGE) for the
past three periods. Coefficients of the model determine the
elasticity changes of the average monthly wage in Ukraine
under the relevant factors and indicate the percentage of
salary change when increasing the factor by 1%, provided
that all other factors remain unchanged.

For modeling the number of employed and the number
of unemployed we will use the specifications

log(EMPL); = B1 + B2 log(RGDP); + B3 log(LF): + B4 log (AWAGE/P_CPI); + B85 log(UNB); +

+ Bs Alog(WARR); + B7 S2; + Bs S3; + Bo S4; + B10 log(EMPL)1.1 + £ EMPL; 3)
log(UNEMPL), = y; + y2 log (RGDP); + ys log(LF); + y4 log(AWAGE/P_CPI), + ys log(UNB); +
+v6 Alog(WARR), + y7 S2; + v S3; + yo S4 + £ UNEMPL,. (4)

Model parameters ratings (3) and (4) determine the de-
gree of influence of the real gross domestic product, the
number of economically active population, the monthly
average real wage, its debt and the unemployment benefit
for the number of employed and unemployed in Ukraine.
We will add equations (2) — (4) with identities

LFi=EMPL: + UNEMPL (5)

RUN =100 - UNEMPL /LF; (6)

and estimate the system (2) — (6). The system (2) — (6) is a
simultaneous equation model (SEM). The consistent esti-
mation of SEM parameters is based on weighted two-stage
least squares method using instrumental variables [15].
The evaluation results are shown in Table 1.

Table 1. Estimating Results for System (2) — (6)

The Equation System for
log (AWAGE) log (EMPL) log (UNEMPL)
Variable Coefficient t-Statistic Coefficient t-Statistic Coefficient t-Statistic
Const -7.3965 -0.948 -0.2399 -0.130 24.410 1.007
log (RGDP) 0.4677 5.845*** 0.0648 2.790*** -0.7882 -2.469**
log (LF) 0.7432 2.951*** -0.4905 -0.187
log (EMPL) 0.4154 0.518
RUN 0.0064 0.445
RUNOF -0.0196 -2.197**
log (AWAGE/P_CPI) 0.0341 2.235** -0.6008 -3.288***
log (UNB) -0.0169 -4.210*** 0.2587 5.583***
log (P_CPI) 0.2120 2.499**
Alog (P_CPI) 0.0567 0.391
A log (WARR) -0.0146 -0.759 0.0035 0.452 -0.1724 -2.315**
TREND 0.0060 2.836***
S2 -0.0137 -0.537 0.0031 0.894 -0.0267 -0.567
S3 -0.1230 -4.139*** -0.0022 -0.359 0.0110 0.130
S4 -0.1108 -3.372*** -0.0332 -2.681** 0.2325 1.689*
log (AWAGE).., 0.4814 2.755***
log (AWAGE);.4 0.1880 1.363
log (EMPL).4 0.1834 1.550
Adjusted R-squared 0.999 0.973 0.882
Durbin-Watson Stat. 2.093 1.967 2.019

It should be noted that the time series included in the
model are non-stationary and are characterized by stochas-
tic trends. Research of the levels and first differences of
these variables on the presence of a unit root using the
augmented Dickey-Fuller test indicates their integration of
the first order. Therefore, their joint modeling could lead to
false regressions that do not reflect causal relationships be-
tween variables. However, in the case of cointegration,
model (2) — (6) will describe the cointegrating relationships,
which according to the terminology of Ingle-Granger charac-

terize the causality or causal behavior of labor market indica-
tors as long-term relationships between variables with similar
trend properties. The research of residuals models (2) — (4)
based on ADF-test results which are shown in Table 2, indi-
cate their stationarity, and therefore rows E _AWAGE,
E EMPL, E_ UNEMPL are 1(0) variables. As a result, the
model (2) — (6) can be interpreted as a system of long-term
equilibrium relationships between the labor market indicators
in Ukraine, deviations from which are really temporary.
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Table 2. ADF Test Results for Residuals of System (2) — (4)

Augmented Dickey-Fuller unit root test for residuals

E AWAGE E EMPL E UNEMPL
t-Stat Prob. t-Stat. Prob. t-Stat. Prob.
-5.9897 | 0.0000 | -5.8090 | 0.0000 | -5.9111 | 0.0000

Equation (2) defines the long-run equilibrium relation-
ship among the average wage, the real GDP, the price
level and the level of official unemployment. The variables
that determine the number of economically active popula-
tion, wage arrears and unemployment rate defined by ILO
methodology is not statistically significant in this equation,
and therefore have no significant impact on the behavior of
the average wage in the long term. Equation (3) describes
a long-term relationship between the number of employ-
ees, real GDP, real wages, labor force and unemployment
assistance. In equation (6), which determines the long-term

behavior trajectory of the number of unemployed, real
GDP, real wages and their debt are significant.

For modeling the dynamics of labor market indicators in
the short term we will examine the specifications of error
correction in which the growth rate of endogenous vari-
ables depend on the rate of exogenous growth factors, as
well as the derivation of value levels of system variables
from long-term equilibrium equations (2) — (6), which were
observed in the previous period. The following equations of
short-term adaptations were derived as a result of the dif-
ferent specifications analysis

Alog(AWAGE); = 0.112 + 0.386 Alog(RGDP); + 0.005 ARUN; — 0.029 ARUNOF; +
(3.2 (4.1 (1.1) (-3.0*%)
+0.273 Alog(P_CPl); — 0.115 A%log(P_CPl); + 0.037 Alog(UNB); — 0.028 A%log(WARR); —

(2.1%%)

(-0.7) (1.7%) (-1.6)

—0.09 S2— 0.20 S3;— 0.12 S4; + 0.596 Alog(AWAGE) 1.1 + 5 E_AWAGE¢, @)
(-1.9%) (-4.4***) (2.8**) (5.8***)
Adjust. R?=0.94, DW = 1.81;

Alog(EMPL); = 0.026 + 0.069 Alog(RGDP); + 0.857 Alog(LF); + 0.057 Alog(AWAGE/P_CPl);—
(2.0 (1.97) (6.9 (1.4)
— 0.009 Alog(UNB); + 0.011 A% log(WARR) ; — 0.02 S2;— 0.03 S3;— 0.05 S4; + 5,E_EMPL., ©)
(-12) (1.7 (-1.4) (-1.6) (-3.5™)
Adjust. R? = 0.98, DW = 1.99;

Alog(UNEMPL); = — 0.315 — 0.986 Alog(RGDP);— 0.418 Alog(LF); + 0.107 Alog(UNB); —
(-2.1%) (-2.3*) (-0.3) (1.1)
— 0.284 Alog(AWAGE/P_CPI);— 0.216 A% log(WARR); + 0.35 S2; +

(-0.6)

(_2. 8***)

(1.7%

+0.42 S3; + 0.48 S4; + 0.314 Alog(UNEMPL)..q + 53E_UNEMPL¢1. (9)
(1.9%) (2.6***) (2.7**
Adjust. R?=0.93, DW = 1.80.

The system of error-correction model (7) — (9) together
with the model of behavior of the economically active popu-
lation (1) describes the short-term fluctuations in the labor
market. The variables E _AWAGE:;, E_EMPL4,
E UNEMPL:s measure the deviation from the estimated
long-term equilibrium of cointegrating relations (2) — (6),

observed in the previous period. The parameters &4, &2, 03
are the coefficients of the rate of adjustment and are impor-
tant characteristics of the dynamics of the system. They
define the convergence of long-term equilibrium relations.
Estimates of the rate of adjustment are shown in Table 3.

Table 3. Speed of Adjustment Parameters System (7) — (9)

Awerage Wage Equation (7)

Employment Equation (8)

Unemployment Equation (9)

Coefficient t-Statistic Coefficient

t-Statistic Coefficient t-Statistic

-1.0468 -4.277* -0.8021

-3.77" -0.965 -5.33***

The high statistical significance of the parameters s, 0,
03 indicates that wages, employment and unemployment are
sensitive to past deviations from equilibrium trajectories (2) —
(6). The negative sign of the coefficients and their proximity
to 1 indicate that the variables tend to overcome the gap
between them and tend to decrease in the next period if
there is a positive deviation from equilibrium relationships.

Analyzing the effects of exogenous variables on the
dynamics of the main labor market indicators, we find that
the higher the price level, the higher are nominal wages,
but they do not grow commensurate with the cost of living.
The long-term elasticity of wages caused by the consumer
price index is less than one and equals 0.21. In the short
run, wages are not flexible and do not respond in a statisti-
cally significant way to changes in the inflation rate in the
current quarter. Salaries depend on the growth of real
gross domestic product, the level of which is a measure of
economic growth, and a growth of 1% leads to an increase
in salaries of 0.47%. This stimulates employment and re-
duces the number of unemployed hence its impact on re-
ducing unemployment is much higher (corresponding to

elasticities of 0.06 and -0.79). In the short term, an in-
crease in the growth rate of real GDP leads to wage in-
creases and decreases in proportion to the rate of change
in the number of unemployed. Note also that the unem-
ployment rate, which is defined by the ILO methodology,
i.e. the proportion of people who are actively looking for
work, trying to organize their own business or waiting for
answers to their proposed work, has no statistically signifi-
cant effect on the change in wages in the long run. How-
ever, a statistically significant factor influencing wages in
Ukraine is the level of unemployment. In particular, an in-
crease of the registered unemployment rate by 1% associ-
ated with lower wages by 2% and an increase in the rate of
change of the registered unemployment rate of 1% causes
a decrease in the growth rate of wages of 3%. A change in
the number of employees (as well as the number of eco-
nomically active population) does not affect the dynamics
of wages in the long run. However, increasing the number
of economically active population by 10% and the the
number of employees by 7.4%, reduces the number of
unemployed by 4.9 %. Changes in the rate of growth in
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employment in short-term adjustments almost proportion-
ally reflect changes in the rate of change of the economi-
cally active population and do not affect the number of un-
employed. An increase in real wages significantly reduces
the number of unemployed. In the long run, an increase in
real wages by 10% is accompanied by a decrease in the
unemployment rate of 6%. Increasing unemployment bene-
fits significantly increases the number of unemployed and
reduces the number of employees, and increasing aid by
10% leads to an increase in unemployment of 2.5%. How-
ever, during the short-term, fluctuations in the rate of
growth of real wages and the rate of growth of unemploy-
ment benefits do not result in significant changes in the
rate of change of the number of employed and the number
of unemployed. Moreover, the significance of the lag coef-
ficient of wages in equation (2) shows the adaptive nature
of the wage increas. Parameter a3 can be interpreted as a
partial adjustment parameter to some desired level of
wages. Estimates shows, that the actual salary increase
averages 48 percent of the difference between its value
and the desired level in the previous period.

The calculated values of the adjusted R-squared and
F-statistics indicate the adequacy of both the long and short
term specifications and the value of the Durbin-Watson statis-
tic for autocorrelation of residuals by the developed models.

We use the model developed for predicting the future
behavior of Ukrainian labor market indicators. To predict
the exogenous variables we apply the autoregressive mov-
ing average model. Given the nonstationarity and seasonal
characteristics of each series, we estimate the ARIMA
(4,1,2) model for unemployment benefit UNB;, the AR(1)
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model with trend and a combination of seasonal dummy
variables for the logarithms of real GDP, the ARIMA (2,1 2)
model for wage arrears WARR;, the ARIMA (2,1,1) model
for the registered unemployment rate RUNOF; and the
ARIMA (4,1,4) model for the logarithm of a number that
determines the dynamics of prices (P_CPI). Having ob-
tained on the basis of these models the predicted values of
exogenous variables and using the developed dynamic
model (1) — (9), we construct forecasts of endogenous indi-
cators. Fig. 3 shows the predicted behavior of the labor
market indicators while maintaining the dynamics of the
exogenous variables in the future, along with the bounda-
ries of the projected ranges and dynamic variables pre-
dicted by the two possible scenarios of future behavior
factors. The first scenario assumes that as a result of favor-
able economic policies real GDP growth in 2014 and 2015
reflects shear and increases by 1% compared to the ex-
pected. According to a second possible scenario for future
development processes in Ukraine, we assume a quarterly
growth rate of inflation in 2014 and 2015 of 2% more than
forecasted by its previous dynamics prior to 2014.

The application of the developed complex models of
the labor market shows that in accordance with the base-
line scenario of the behavior of real GDP, prices, unem-
ployment, the level of unemployment and wage arrears,
during 2014 — 2015 in Ukraine we will see a further in-
crease in nominal wages, a slight increase in nominal em-
ployment (2%) and in the number of unemployed (6%),
while economic activity will almost unchanged (1.6%).

2,000

1,800

1,600

1,400

1,200

1,000

o+
e | |V 1 2 A I ')

2012 2013 2014 2015

UNEMPL forecast (Scenario 1_GDP) —& = UNEMPL forecast (Scenario 2_price)

—e— UNEMPL forecast —e— UNEMPL actual

b)

Fig. 3. Estimates of economically active population and unemployment rate

Source: Authors' elaboration based on State Statistics Service of Ukraine Database

If the growth rate of real GDP increases, it will increase
the demand for labor and result in improvements to all indi-
cators of the domestic labor market. In particular, as per the
simulation, the economic activity of the population and em-
ployment will increase by 4% and 6%, respectively, while the
number of unemployed will decrease by 27% compared to
the end of 2013. Price increases however would show nega-
tive consequences, because they would be accompanied by
only a nominal growth of wages and practically minimal
change in the amount of available labor and employment.

Conclusions.The labor market in Ukraine is not only of
economic but also of significant social value, and therefore
is an important element of social and economic policy. The

effectiveness of the mechanisms of socioeconomic state
regulation requires in-depth analysis, modeling and fore-
casting of labor market flexibility by using modern econo-
metric tools, taking into account the short-run dynamics of
economic processes and features that are characteristic of
the unstable economic development of our country. As a
result of an empirical investigation of the relationship be-
tween macroeconomic indicators of the labor market in
Ukraine, we have developed a set of dynamic error-
correction econometric models that take into account the
long-term equilibrium economic relations, as well as allow
us to model the short-term effects of several factors on the
rate of change of wages, labor, employment and unem-
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ployment. The developed models allow us to predict future
trends in the labor market, as well as to describe the dy-
namics of its operation under various alternative scenarios
of economic development. Using these developed models
within the structure of overall integrated macro models will
enable Ukraine to carry out a comprehensive analysis of
economic processes in the national economy and its pros-
pects both in the short and in the long run.
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PUHOK NPAL| B YKPAIHI: EMNIPUYHUA OUHAMIYHUA AHANI3
3 BUKOPUCTAHHAM MOLEJ KOPET'YBAHHA MOXUBKA

Y pesynbmami emnipu4Ho20 AocnidxeHHs 83aEM038 'A3Ki8 MiX OCHOBHUMU MaKpornoKa3HUKamMu (hyHKUiOHy8aHHSI PUHKY npayi e YKpaiHi po3-
po6rieHO KOMMIeKC OUHaMi4YHUX eKOHOMempu4HuUx Modesieli 3 8UKOPUCMAaHHSIM MexaHi3aMy Kope2yeaHHsI moxubok. OyiHeHO O0oe20CcmpokKoei
PpieHOBa)HIi 38'I3KU Ma KOPOMKOCMPOKo8i eghekmu ennugy HU3KU YUHHUKi8. 30ilicHeHO NPo2HO3y8aHHs1 MalibymHix meHOeHUyili Ha PUHKY npauyi, a
makoX npoaHaslizoeaHo pi3Hi aflbmepHamueHi cyeHapii po38umky eKOHOMIKU.

Knroyoei cnoea: puHok npayi; ekoHoMempu4yHa Modesib Kope2yeaHHsI MOMUJIKU; cyeHapil po3euUmKy; npo2Ho3yeaHHs.

W. NNykbsiHeHKO, A-p 3KOH. HayK, npod.

HaumoHanbHbIM yHuBepcutet "KueBo-Morunsinckaa Akagemus”, Kues,
M. OnuckeBuvY, KaHA. hus.-maT. HayK, AoL.

JIbBOBCKMI HaUMOHanNbHbIW YHUBepcuTeT UMeHn UBaHa ®paHko, JibBoB

PbIHOK TPYQA B YKPAUHE: SMMUPUYECKUA OUHAMUYECKUA AHAN3
C UCMNOJIb3OBAHUEM MOAENN KOPPEKLUU OLLUMBOK

B pe3ynbmame amnupuyecko2o uccredosaHusi 83aumocesizeli Mex0y OCHOB8HbIMU MaKporokazamensimu byHKYUOHUPOBaHUs1 pbIHKa mpyoda e
Ykpaune paspabomaH komniekc uHaMu4ecKux 3KOHoOMempu4eckux modesel € UCMO/Ib308aHUEM MeXaHU3Ma Koppekyuu owubok. OueHeHb! dos-
20CpPOYHbIe pagHOBECHbIe C8513U U KPpamKocpo4YHble 3¢hghekmbi eo3delicmeusi psida ¢hakmopos. OcyujecmesieHo npo2Ho3uposaHue 6Gyodyuwjux
meHdeHyull Ha pbIHKe mMpyda, a makKXe NpPoaHaslu3upoeaHbl pa3siuyHbIe arbmepHamueHble CyeHapuu pa3gumusi 3KOHOMUKU.

Kntroyeenie crnoea: pbIHOk mpyda; akoHoMempu4eckasi Modeslb KOppeKyuu owuboK; cyeHapuu pa3eumusi; Mpo2Ho3uposaHue.
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ENVIRONMENTAL SECURITY: INTEGRAL ASSESSMENT (CASE OF UKRAINE)

Environmental security is a key issue in the context of the national security evaluating of each state and the world in whole.
The lack of universality in the term definition, not to mention the technology of an assessment of environmental security, en-
courages researchers to develop and improve methods and approaches to assess integrated index of environmental safety at the
level of the country and its regions. The main scientific results of this study include the following: given the analysis of the
strengths and weaknesses of well-known techniques and approaches to the evaluation of ecological security in the world and in
Ukraine, represented the authorial approach to the calculation of the integral index of environmental security of Ukraine and its
regions, with the option of cross-state comparison; calculated integral index of ecological safety of Ukraine (1996 — 2013); held
the comparative analysis of the ecological security of Ukraine and other selected countries; proposed the system of indicators
for ranking of regions of Ukraine at the level of its environmental security.

Keywords: Environmental security, assessment, Ukraine, integral index.

Introduction. Modern economic development, growth
and employment, world population increasing create a new
challenge — to support the environmental security. The
United States were the first state over the world that recog-
nized the necessity to make significant adjustments in the
concept of national security, its targets, strategies and tools
with accounting the environmental security as an important
component of national security [1]. In 1974 M.Taylor [2]

firstly emphasized on the fact that the main threat to U.S.
national security in developing non-military sphere is be-
yond the military aspect. A few years later, H. Brown [3]
identified among the major threats for the national security
such as the economic and environmental threats. In 90s
the researchers began to assess the threats of national
security that are related with environmental crisis. Exhaus-
tion of global ecological potential was associated not only
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