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Econometric analysis of unemployment factors in transition economies

Introduction

More than twenty years have passed since
the transition from a centrally-planned towards
a market-oriented economy in the countries of
Central and Eastern Europe and the Former
Soviet Union. Almost all Post-Soviet countries,
who gained independence after the collapse
of the Soviet Union, as well as Central and
Eastern European countries faced a difficult
task of moving their national economies into
the market-oriented ones. This process includes
many challenges the countries have to face,
and many issues that need to be addressed. In
the past twenty years, unemployment has been
one of the biggest problems for countries with
transitional economies, as transition to market-
oriented economy means dramatic changes
in labor market. Many of these countries
with transitional economies have been trying
to develop their economies and reduce the
unemployment rate.

Unemployment rate is the percentage of
the total labor force that is unemployed but
who is actively searching for the employment
and who iswilling to work. Existthree essential
reasons ofunemployment: frictional, structural,
and cyclical unemployment. The main problem
of the structural unemployment is mismatches
between the skills offered by potential
employees and those who search workers.
Frictionalunemploymentisimpossibility to find
each other by workers and employers. Cyclical

unemployment is caused by the economical
situation of the country, during tough periods
in the business cycle, the demand ofworkers in
the company decreases and as the consequence
the unemployment level is increasing. During
the economic crisis, the unemployment rate
may be lower than the number of people who
does not have work because the rate includes
only those who registers and actively looking
for work. Consequently, those workers who
had abandoned their work are not counted in
unemployment statistics.

According to the World Bank, the
unemployment rate in Kazakhstan is equal
to 4,90% in 2016. It was equal to 9.70% in
2013, but with the several governmental
policies, including the implementation of
the Employment Roadmap 2020 programme
which created several regional employment
programmes, the percentage had decreased.
This programme helped to employ more
than 111,900 people. However, almost 5% of
unemploymentrate in Kazakhstan is considered
also as a big number in terms of the number
of population of Kazakhstan. Consequently
government is continuing the policy of support
of the unemployed persons by providing jobs
with stable salaries and developing different
supportive programmes in order to decrease
the percentage ofunemployment rate. It should
be admitted that in Kazakhstan not all the
unemployed persons registers due to the low
incentives to register, because unemployment



benefits are not extremely beneficial and
eligibility criteria is strict. The next table
represents the decrease in unemployment rate
for the last 10 years:

The aim ofthis paperisto find outwhat are
the main determinants ofthe unemploymentrate
in these particular countries with transitional
economies. These economies need to be studied
separately, as they have their own specificities,
as they are still in transitional stage. In order
to hold this research, 30 countries were chosen
(see list of countries in appendix), and data for
1992- 2015 was collected. The data from 2016
is not available yet.

The paper is structured as follows. The
next section looks and analyzes the existing
literature, and finds out the determinants,
which were discussed in existing literature.
Afterwards, the data and methodology will be
described and presented. Nextsection represents
the results obtained from the regression. And
finally, the last section concludes the research.

There are numerous research papers
analyzing factors influencing unemployment.
These studies divided into two groups, first
one investigates microeconomic determinants
of unemployment, whereas the second group
analyzes unemployment from macroeconomic
view. Here the results of studies on
macroeconomic factors of unemployment in
some developing countries are outlined.

The study on the factors affecting the
rate of unemployment in South Africa in
1970-2002 was carried out by Schoeman et
al.(2008). Real exchange rate, crude oil prices,
capital stock and banker’s acceptance rate
were indicated as macroeconomic variables.
The negative relationship between investment
and unemployment and the direct correlation
between unemployment and unionsation,
crude oil prices, appreciation of real exchange
rate and strict monetary policy were found out
in this study.

Dogan (2012) analyzed the impact of
several macroeconomic shocks on the rate
of unemployment in Turkey for the decade
from 2000 to 2010. This study revealed that

increase in export and inflation has brought
to the reduction of unemployment in the
country. While the growth of unemployment
was connected to shocks to exchange rate,
interbank interest rate and money supply.
Macroeconomic variables for
unemployment were also used in study for
Namibia conducted by Eita and Ashipala
(2010). The time frame for observation was
from 1971 to 2007. Inverse relation between
inflation unemployment rates was discovered
and the same pattern was found for investment.
There is a similar study for Pakistan where
correlation between the population foreign
direct investment, gross domestic product,
inflation, external debt and unemployment.
(Muhammad Shahid at al., 2013). The effect
of these variables on unemployment rates was
considered in short and long run. There was
a considerable impact of population, gross
domestic product, inflation and foreign direct
investmentin long run. There is a strong inverse
relation between inflation and unemployment.
A one percent increase in inflation leads
unemployment go down by 0.34 percent. In
the case of Nigeria (Jonathan Ojarikre,2015)
the result of study displays that GDP growth,
inflation and investment have noticeable
positive effect on the rate of unemployment.

Methodology
Dependent Variable

Unemployment rate is the dependent
variable, which measures the percentage of
unemployed people within economically
active population. Unemployed people are
those who are available to work and actively
seeking forjobs within specific period of time.
Data for countries in transition (n=31) were
derived from International Labor Organization
Key Indicators of the Labor Market Database.
this project concerns unemployment rate in 31
transitional countries starting from 1992 to 2015
adjusted by year. Speaking about Kazakhstan,
it has experienced deep depression after the
collapse of Soviet Union in 1990s. However,
it can be observed that unemployment rate has



been decreasing gradually since that period by
jumping to around 6% in 2008-2009 during the
financial crisis. There are two unemployment
estimates used for the purposes of this study,
the first one is the modeled ILO estimate,
while the second one is national estimate
provided by each country. However, it worth
pointing out that definitions of unemployment
rate and labor force participation may vary
by country. Therefore, it is decided to utilize
unemployment rate estimated by ILO.

Independent Variables
Government Expenditure on Education
General Government expenditure on
education is expressed in terms of percentage of
GDP spent on funding education in a country.
Not only national government expenditure is
taken into account, but also funding transferred
from international sources to general
government is included. The same period
and sample is used to control for education
expenditure. However, it is necessary

to highlight that observations for some of
the countries is lacking. Data is retrieved from
United Nations Educational, Scientific, and
Cultural Organization (UNESCO) Institute for
Statistics, which includes the same countries
and identical time periods.

Inflation rate

Inflation rate is derived from International
Monetary Fund, International Financial
Statistics and data files. It measures the
consumer price index, which is expressed
by the percentage change in the cost to the
average consumer of buying a basket of goods
and services that may be fixed or changed
at specified intervals like annual basis. The
Laspeyres formulais generally used forthis data
set. Specifically, Laspeyres formula estimation
is the most popularway of measuring consumer
price index, and as a consequence it is used as
the most accurate estimation for inflation rate.
Sample size is the same and observations are
collected for the period from 1992 to 2015.

GDP per capita, PPP (current
international $)

GDP per capita based on purchasing
power parity is gross domestic product, which
utilizes purchasing power parity rates, and
it is converted to international dollars. GDP
is defined as the summation of gross value
added by all local producers in the country
and any taxes on products subtracted by total
value of subsidies not mentioned in the valued
added of all products. It worth mentioning that
calculations for depreciation of fake assets,
degradation of natural resources is excluded
from GDP per capita estimations. Data is
derived from World Bank, International
Comparison Program database and is expressed
in current international dollars based on the
2011 ICP round. Observations for the same 31
transitional countries for 23 years were derived
from this dataset.

GINIIndex
GINI index (World Bank estimate),
in other words equality indicator, is used

to measure to what extent does the income
distribution of households in a country deviates
from the perfectly equal distribution. A Lorenz
bend plots the total rates of household income
got against the total number of recipients,
beginning with the poorest individual or
family unit. The Gini index measures the range
between the Lorenz bend and a speculative line
of supreme equity,

communicated as a rate of the maximum
area under the line. In this manner a Gini value
of 0 speaks to immaculate balance, while an
index of 100 suggests consummate disparity.
Observations of this variable are taken from
World Bank, Development Research Group.
Data are based on general public survey data
retrieved from official government statistical
agencies and country offices of World Bank
for 31 countries within 23 years from 1992 to
2015.

Net trade in goods and services

Data for this variable are obtained from
International Monetary Fund, Balance of
Payments Statistics Yearbook and data files.
Net trade in goods and services is inferred by
counterbalancing imports ofgoods and services



against exports of goods and services. Exports
and imports of goods and services include all
exchanges including a change of responsibility
for and benefits between occupants of one
nation and the rest of the world. Information
are in current U.S. dollars. Observations for
some of the countries within 23 years period
are missing.

Results

Note: ALLfigures usedin the methodology
section were takenfrom the site of World Bank
(http://databank.worldbank.org/)

Kazakhstan

To estimate relationship  between
unemployment and our chosen independent
variables, it was decided to run a linear
regression. The initial plan was to focus on
Kazakhstan and do a time- series regression,
but for the chosen independent variables there
was only data for 14 consecutive years, 1996

Independent variable

(constant term)

Government expenditure on education, total

(% of GDP)

GDP per capita, PPP (current international $)
Inflation, consumer prices (annual %)

GINI index (World Bank estimate)

Net trade in goods and services (BoP, current US$)

to 2009 (with two variables, expenditure
on education and GINI index, being filled
in speculatively for few years). Seeing as
comparing variables with very different units
of measurement is quiet pointless, the rates
of change from year to year were measured,
further reducing the sample size to 13. Thisis a
much too small sample size for 5 independent
variables. The regression was still conducted
and results were as follows (table 1).

Table 1 - Regression results for percentage
growth in variables, Kazakhstan, 1996-2009

Regression statistics

R-squared 0,50
Adjusted R-squared 0,14
SE ofthe regression 0,05
F-statistic 1,39
Prob. F 0,3393
Sample size 13
Coefficient SE t-statistic p-value
0,01 0,03 0,32 0,76
0,115 0,17 0,68 0,52
- 0,818 0,34 -2,38 0,05
0,017 0,05 0,37 0,72
- 0,525 0,66 -0,79 0,45
0,003 0,01 0,59 0,57

Source - Authors calculations according to data of Work Bank

We can see that the F-probability of this
regression is much larger than 0.05, implying
that the null hypothesis of no relationship
between variables is true, so there is really
no need to go into other characteristics of this
regression. It is worth noting, however, that
GDP dynamics as an individual variable seems
to be statistically significant, with the p-value
ofjust 0.05 and an intuitively expected negative
correlation with unemployment dynamics. The
poor results of the regression could stem
from small sample size as well as the fact that

many macroeconomic factors were fluctuating
wildly in post-Soviet Kazakhstan, especially
in the 1990s. Both problems can be addressed
by employing a different technique: comparing
relationships between unemployment and
our independent variables across multiple
transitional economies.

Transitional economies
For the purpose of this research, all 15
post-Soviet countries, 14 formerly communist
countries of Eastern and Central Europe and


http://databank.worldbank.org/

Mongolia (also formerly communistand a close
Soviet ally) were selected. Those countries
share a history of switching from a planned
economy to a market one in late 1980s - early
1990s and have followed somewhat similar
socio-economic patterns in the wake of the fall
of communism. The regression was done as
following. First, the table of 6 variables across
30 countries and 25 years (1992 to 2015) was

Table 2 - Transitional countries used in the analysis

Region

Eastern Europe
Slovenia

Central Europe
Post-Soviet (Caucasus)
Post-Soviet (Baltics)
Post-Soviet (Eastern Europe)
Post-Soviet (Central Asia)

Eastern Asia Mongolia

generated. Then, for each individual year, only
the countries with data on all 6 variables in
place were left to analyze. Years which had
data about too few countries had to be dropped
from analysis as a result of this, as well as
countries that did not have consistent data for
even one year. This resulted in shrinking the
year base from 25 to 12 (2001 to 2012) and the
country base from 30 to 25; list ofthe countries
is as follows.

Country

Albania, Bulgaria, Croatia, Macedonia FYR, Romania, Serbia,

Czech Republic, Hungary, Poland, Slovak Republic
Armenia, Azerbaijan, Georgia

Estonia, Latvia, Lithuania

Belarus, Moldova, Russian Federation, Ukraine
Kazakhstan, Kyrgyz Republic, Tajikistan

Source: Authors calculations according to data of World Bank

This list is not constant for all the
analyzed years (2001 to 2012). In fact, not for
a single year the number of countries with all
data points present is more than 20. But all of
those 25 countries make an appearance in our
regression to the varying extent. Once again,
comparing variables with different units of
measurement would be meaningless. Since
dynamics of change cannot be used in cross-
section or panel data in comparison to time-
series data, the variables were normalized for
each year. This means calculating the cross-
country mean and standard deviation for each
of the variables (separately for any given
year) and expressing the variables in terms of
their resulting z-values. The regression would
then show how much do deviations from the
average in independent variables affect the
same deviations in unemployment.

Regression results

The regression was run in accordance with
all the specifications mentioned above and the
results are as follows.

We can see that the F-probability of this
regression is well into the rejection region,
which means we can assume that there is, in
fact, a correlation between our independent
variables and unemployment. R-squared is low
at 0.35; this simply means, however, that there
are other unaccounted factors when analyzing
the dynamics of unemployment. This research
did not have aims as ambitious as explaining
most of the wvariation in unemployment,
especially given that a lot of this variation is
caused by hard-to-account quantitative factors.
This regression shows that 35% ofvariations in
unemployment among transitional economies
can be explained by variations in our
chosen independent variables - government
expenditure on education, GDP per capita,



inflation, GINI index and trade balance, which
is already an interesting insight. Individually,
all of those variables demonstrate significance
as their p-values are smaller than 0.05, and
their coefficients are intuitive and comply with
economic theory. Education expenditure, GDP,

inflation and trade balance all have negative
coefficients, showing that an increase in any of
them is expected to correlate with decrease in
unemployment and GINI index has a positive
coefficient, showing that the more economic
inequality, the more there is unemployment.

Table 3 - Regression results for normalized variables across 25 transitional economies, 2001-2012

Regression statistics

R-squared 0,35

Adjusted R-squared 0,33

SE ofthe regression 0,79

F-statistic 21,63

Prob. F 0,00000000000000003
Sample size 208

Independent variable

(constant term)
Government expenditure on education, total

(% of GDP)

GDP per capita, PPP (current international $)
Inflation, consumer prices (annual %)

GINI index (World Bank estimate)

Net trade in goods and services (BoP, current US$)

Coefficient SE t-statistic p-value
- 0,00 0,06 - 0,00 1,00
- 0,367 0,06 - 6,33 0,00
-0,273 0,07 -4,16 0,00
- 0,345 0,06 - 551 0,00
0,147 0,06 2,41 0,02
-0,124 0,06 - 2,04 0,04

Source - Authors calculations according to data of World Bank

Discussion
We can refer to scatter plots of
unemployment  graphed against  every

independent variable (all normalized) for
a better and deeper understanding of the
underlying patterns. In every of the following
scatter plots, unemployment is along the Y axis
and the other variable is along the X axis. In
the graph below we can see the relationship
between unemployment and government
expenditure on education as a share of GDP.
The scatter plot resembles a triangle, with
variation reducing as we move from left to
right. This could imply that when a country
spends little on education, the expectations of
unemployment are unclear and could be high

or low, but as more and more is spent, this
uncertainty is reduced and we are much more
likely to have reduced unemployment rates.

The following two graphs are for GDP
per capita and inflation. The patterns are quite
similar to the above one. Implications are
thus also similar, but this time there are more
theoretical, lacking the policy recommending
dimension - we can encourage governments
to spent more on education, but we cannot
encourage them to aim at higher inflation
(inflation-unemployment tradeoff is just an
inevitable unfortunate reality) and increasing
GDP is an obvious ultimate goal that every
country is seeking anyway.



Figure 1- Unemployment against government
expenditure on education, normalized
(Unemployment, total (% of total labor force)
(modeled ILO estimate)

Source: Authors calculations according to
data of World Bank

Figure 2 - Unemployment against GDP PP

Source: Authors calculations according to
data of World Bank

Figure 3- Unemployment against inflation

Source: Authors calculations according to
data of World Bank

Scatterplot ofunemploymentagainsttrade

balance looks like four separate pillars, not as
smooth of a triangle as the previous once. And
if we refer back to regression results, we can
see that it did in fact have the highest p-value,
almost falling out ofthe rejection region (0.04).
It still vaguely resembles a triangle narrowing
to the right, as trade balance also has negative
correlation with unemployment according to
the regression results.

Figure 4 - Unemployment against net trade in
goods and services, normalized

Source: Authors calculations according to
data of World Bank

Finally, our last scatter plot is also
somehow triangular, but this time it narrows
to the left - as we remember, GINI index has
positive correlation with unemployment. As
the index of economic inequality increases,
unemployment prospects become unclear,
but at lower GINI values we should expect
unemployment to be low.

Figure 5: Unemployment against GINI index,
normalized

Source: Authors calculations according to
data of World Bank

Conclusion 81



From the regression 0 f208 data points, run
across 25 transitional economies and over 12
years, we can conclude that among other things,
lower levels of GDP per capita, lower levels of
governmental expenditure on education as a
share of GDP, lower inflation levels, lower trade
balance and higher GINI index are associated
with higher levels of unemployment. We also
observe that the decrease in “good” variables
(GDP, education expenditure, trade balance)
or increase in “bad” variable (GINI index)
are associated with uncertainty and potential
for higher unemployment levels rather than
deterministic high unemployment, while
increase in “good” or decrease in “bad” almost
guarantee (statistically speaking) lower levels
ofunemployment for a country.
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TyWiH

CoHfbl 20 Xblga
eTneni 3KOHOMMKacbl Gap engep VYLWiH eH
VYNKeH npobnemanapabiH 6ipi 60n4bl, 6ATKEHI
Hapblkka OaffapfaHFaH 3KOHOMMWKaFa  Kelly
eHOeK  HapblfblHAaFbl  Kypaeni  esrepicTeppi
6ingipeai. Ocbl >XYMbICTbIH MakcaTbl - eTneni
9KOHOMUKacbl  Gap  enfepae  XYMbICChI3AbIK
DeHreliHiH, Herisri feTepMUHAHTTapblH aHbIKTay.
Byn 3skoHOMuKanapfbl 0enek 3epaeney Kaker,
cebebi onapablH 63 epekLlenikTepi 6ap, 6WTKeHI
onap ani etneni keseHge. Ocbl 3epTTeyfi 6TKi3y
ywiH 30 en TaHgan anbliHAbl XaHe 1992 - 2015
XbliAapFa apHaiFaH JepekTep XXuHanabl. Op Xbin
cailblH TeK 6 aybicnanbl AepekTepi 6ap engep
TangaHgbl. Perpeccuanblik Tangay »XyprisinreHHeH
KeniH, XanblKTbIH XXaH 6acbiHa WakkaHaafbl XIO-
HiH TemeHri fJeHreinepi, 6iniMre >ymcanatbiH
MeM/IEKeTTIK  WbIfbicTapably  XKIO-HiH  yneci
peTiHAe TeMeHAeyi, WHGNAUMS AeHreldi, cayga
G6anaHcbIHbIH, XafFfalibl  eHe >KofFapbl GINI
WHAEKCI, YXYMbICCbI3AbIKThIH, XXOFapbl AeHreimeH
6aiinaHbICTbl Aen KOPbITbIHAbINAHABI.

XKYMbICCbI3[bIK

TyiiH ce3fep: XYMbICChI3AbIKTbIH, ©Tneni
enfiepaiH, 3KOHOMETPUKabIK TangayfbiH
LeTepMUHaHTTapbI
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AHHOTaLuA

3a nocnegHue pABaguaTb net 6e3paboTmua
cTana OAHOM M3 caMblX 60MbWNX Npobnem Ans
CTpaH C MEepexoAHON 3KOHOMUKOM, MOCKOMbKY
Nnepexof K pPbIHOYHOW 3KOHOMMKe 03Ha4aeT
pes3kme M3MeHeHWs Ha pbiHKe Tpyga. Llenb atoro
NCCNefoBaHNs - BbIACHUTb, KaKOBbl OCHOBHbIE
NEeTepMUHAHTbI YPOBHA 6e3paboTuubl B CTpaHax
C MEepexoAHoin 3KOHOMMKOW. [ns npoBeaeHUs
nuccnefoBaHus 66110 BbIGpaHO 30 CcTpaH W
cobpaHbl faHHble 3a 1992-2015 rogbl. 3a Kaxabli
OTAe/bHbIN rof aHaIM3nMpPoBaIUChL TOMbKO CTPaHbl
C JAaHHbIMW N0 BceM 6 nepeMeHHbIM. [locne
NpoBefeHNs  PerpecCMOHHOro  aHanmsa  6bin
cfienaH BbIBOA O TOM, YTO Ha MOBbILIEHWE YPOBHS
6e3paboTuubl  BAUAKOT  CReaylolive  (hakTopbl:
HWU3KMIA ypoBeHb BBIM Ha Aywy HaceneHus,
HWU3KWIA YPOBEHb rOCYAapCTBEHHbIX PacXofoB Ha
obpa3oBaHuMe, YpPOBEHb WHMAALWUM, COCTOSIHUE
TOproBoro 6anaHca W 60/nee BbICOKUIA WHAEKC
GINL.

KnioueBble cnosa: LeTepMUHAHTHI
6e3paboTuLbl, CTPaHbI C NEPEXOHOI 3KOHOMUKOWA,
3KOHOMETPUYECKUIA aHanu3.



