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Issues in the field of employment basically predetermine both the current trends in
the economic development of any country and long-term expectations. Therefore, the
analysis of employment indicators and their qualitative and quantitative assessment form
sufficient practical grounds for an objective and scientific solution to the problems of
economic activity of the population. In this article, the indicators characterizing the
employment market of the territorial units of the Republic of Armenia, including the city of
Yerevan, were analyzed, using econometric models. And the relationship and interaction
between macroeconomic indicators and employment indicators were evaluated. The results
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of the analysis show that, according to territorial units, both employment indicators and
other macroeconomic indicators in Armenia are highly polarized, and positive trends in
economic development are manifested mainly in Yerevan and Syunik regions. The results
of econometric models "economic growth - reduction of unemployment", in turn, reveal
the gap between the capital and the regions in terms of reducing unemployment.

Employment, unemployment, territorial unit, disproportionate development,

polarization, ARIMA, elasticity
JEL: E24, )21, R23
DOI: 10.52174/1829-0280_2022.6-75

Ensuring the employment of the population, as well as solving the
unemployment problem, has a key role and significance in ensuring the
socioeconomic stability of any state. Unemployment, as a rule, slows down the
rate of economic growth of the country, economic resources and capacities are
used incompletely and rationally, and the economy is continuously operating
under conditions of underemployment. This is also the reason why the continuous
growth and development of labor resources, effective use, and increase of the
employment level are fixed as priorities of the strategic plans of the Republic of
Armenia. At the same time, it is necessary to point out that continuous reforms
and development of economic systems, stable growth, and the study of a number
of economic issues are simply impossible without realizing the proportionality of
territorial development. Let's also note that balanced territorial development is
not a manifestation of any government's goodwill, but an important function
stipulated by the RA Constitution, which should be an integral part of any
government's plan.

Armenia's economic and social environment is not protected from the
problems of disproportionality either because the concentration of the population
in the capital Yerevan has led to several problems, including polarization of labor
resources and employees, which makes the analysis of employment indicators by
territorial units, the assessment of their progress and consequences, relevant.

The purpose of this research is a comprehensive analysis of the labor market
and employment indicators in the Republic of Armenia according to individual
territorial units identifying changes in them and using econometric models to
evaluate the relationship between macroeconomic and employment indicators and
make predictions.

Labor market and employment issues are always relevant.
They have been and are in the focus of the attention of foreign and domestic
economists and other researchers. A number of studies we reviewed document
that youth unemployment remains a serious problem in both developed and
developing countries'. Factors such as lack of experience and skills, skills

! Godfrey M. (2003). Youth Employment Policy in Developing and Transition Countries, Preventions
as well as Care, Social Protection: Discussion Paper No.320, World Bank, Washington, DC.
Dolgikh E., Statistical analysis of employment and unemployment in the Russian Federation, Moscow,
2010, https://guu.ruf/files/referate/dolgih.pdf: Stroykina N.V., Statistical analysis and forecasting of
labor market development in the Orenburg region, Moscow, 2011,
https://core.ac.uk/download/pdf/197427953. pdf
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mismatch, and low school leaving age contribute to high youth unemployment
rates compared to adults. At the end ofl980s. there were countries that were
characterized as by a large excess demand for labor, the absence of
unemployment, and high labor participation in economic processes.

The functioning of regional labor markets has been the subject of intensive
research in the regional economic literature.? The principal aims of the empirical
literature on regional unemployment are usually to examine the persistence of
unemployment differentials and to develop a model that investigates its
determinants.

The purpose of one of the research was to investigate the provincial
unemployment differences in the labor market in Italy by using a proper statistical
model. Using spatial econometric models for spatial autocorrelation, this paper
focuses mainly on the spatial structure of regional unemployment disparities in
Italian provinces. The results suggest that there is a clear explanation of
unemployment differentials in terms of spatial equilibrium and disequilibrium
factors and a significant degree of spatial dependence among labor markets at
the provincial level in Italy.3

Studying employment issues in the Russian economy, Vakulenko showed that
the movement of labor between sectors and regions in Russia is comparatively
lower than in other countries.* This justifies low scale of intersectoral and
interregional interaction against considerable spatial dispersion of settlements
and low population density. The relatively large interregional inequalities in
unemployment rates and incomes provide an indirect indication of low mobility in
Russia. ® This fact carries a significant risk  contributing to the rise in
unemployment in several areas of the nation.

Bornhorst and Commander(2006) investigate the persistence of regional
unemployment rates in six major transition countries.® Finally, Marelli and
Signorelli (2010) incorporated an index of "progress in transition" to explain
employment growth in a large sample (at the NUTS-3 level of disaggregation) of
regions in eight transition countries.’

Global Employment Trends for Youth 2022, International Labour Organization « Geneva,
https://www.ilo.org/wcmsp5/groups/public/--dgreports/--dcomm/--publ/documents/publication
/wems_853321.pdf

Longhi S., Nijkamp P., Reggiani A. and Maierhofer E., 2005. Neural Network Modelling as a Tool for
Forecasting Regional Employment Patterns. International Regional Science Review 28(3): 330-346.
Maria Francesca Cracoliciab*, Miranda Cuffaroa and Peter Nijkampb, GEOGRAPHICAL
DISTRIBUTION OF UNEMPLOYMENT: AN ANALYSIS OF PROVINCIAL DIFFERENCES IN ITALY,
Tinbergen Institute Discussion Paper, https://papers.tinbergen.nl/07065.pdf

Vakulenko E. (2020). Comparative Analysis of Interregional and Intersectoral Mobility in Russia.
Economy of region, 16(4), 1193-1207, https://doi.org/10.17059/ekon.reg.2020-4-13

Vakulenko E., Gurvich E. (2015). Modeling of the mechanisms of the Russian labor market.
Economic issues, 11, 5-29, https://doi.org/10.32609/0042-8736-2015-11-5-29

Bornhorst F., Commander S. (2006). Regional unemployment and its persistence in transition
countries. The Economics of Transition, 14(2), 269-288.

Marelli E. and Signorelli M. (2010b), Transition, Regional Features, Growth and Labour Market
Dynamics, in F.E. Caroleo and F. Pastore (eds.), The Labour Market Impact of the EU Enlargement,
Physica-Verlag, Berlin Heidelberg, pp. 99-147.
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In their research, Magbool et al showed that every government should use all
factors of production to create employment opportunities for the unemployed.®
These two terms are related to unemployment leading to low economic growth or
low economic growth leads to unemployment. As a result of unemployment,
natural and human resources are not fully used, therefore, due to inefficient use
of resources, the economy cannot grow within its limits.

According to the results of the research "Analysis of the labor market and
the comprehensive solutions of the state regulation of employment in the RA"
carried out by the Amberd Research Center of ASUE.® The relationship between
real GDP and the number of the unemployed in Armenia is negative and is -0.74.
GDP and unemployment rates are also negatively correlated (correlation
coefficient -0.61). The "ARIMAX" model was used in the research to simulate the
relationship between real GDP and unemployment which was based on the IMF
consulting model. The result shows that a 1% increase in GDP in Armenia leads to
a 0.26% decrease in unemployment. Another research related to the labor
market in Armenia was conducted by the Luys Foundation.’® The results of the
study "Poverty, employment and social problems in Armenia, the study of the
activities of the RA government" carried out by the Foundation showed that In
2018-2019, at the expense of new (mostly out of the shadow) jobs, employment
had expanded. In terms of wages, there is a certain increase, which is more
significant for public sector workers, amounting to about an 8.4% wage increase.

Thus, it can be inferred that if the economies of developing nations want to
ensure growth and participate in world trade by raising their standard of living,
these economies must take steps to create jobs and minimize unemployment in
their countries.

Statistical analysis and modeling tools were used in the
given research. Based on the purpose of the research, fundamental (factor-
based) and technical analysis tools were combined. In technical analysis, the
components of a time series describe the series factorially without naming them:
trend - the effect of long-term factors, seasonality - short-term, dummy variables
- momentary factors, cyclical component - the effect of the economic cycle, and
the random component - the rest of the irregular, random factors that are not
taken into account. An ARIMA type model was used as a basis for technical
analysis to model time series components which summarizes several models:
autoregression, integration, moving average. By analyzing the stationarity of the
series, the order of integration | component is selected, and the orders of AR and

8 Magbool M.S., Mahmood T., Sattar A., Bhalli M.N., Determinants of unemployment: empirical
evidences from Pakistan. Pakistan Economic and Social Review, 51(2), 2013, 191-208,
http://pu.edu.pk/images/journal/pesr/PDF-FILES/5%20MAQBOOL%20Determinants%200f%
20Unemployment_V51_No2_Winter2013.pdf

9 Source: Analysis of the labor market and the compehensive solutions for the state regulation of
employment in the Republic of Armenia AMBERD series, Yerevan 2021, «TNTESAGET» publishing
house, https://asue.am/upload/files/amberd/Amberd%2040.pdf

10 Source: Poverty, employment and social problems in Armenia. Study of the activities of the RA
government, Luys Foundation,
https://www.luys.am/img/artpic/small/3e01bae5bee0152e9fcb%D4%B1%D5%B2%D6%84%D5%A1%D
5%BF%D5%B8%D6%82%D5%A9%D5%B5%D5%B8%D6%82%D5%B6. pdf
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MA components are based on autocorrelation and partial autocorrelation
functions. And to determine the degree of more accurate approximation Akaike's
(AIC), Bayesian (BIC) and other criteria showing the quality of approximation
(average error of approximation, average absolute error, average absolute
percentage error, etc.) served as the basis. The ARIMAX type model was used to
model the RA unemployment-GDP relationship, which differs from ARIMA in that
it also contains exogenous variable(s). This model can be called a hybrid of
factorial and technical modeling.

As a fundamental analysis tool, a system of simultaneous regression
equations was used in the research. With this approach, it is possible to consider
the same variable in one equation as an endogenous variable, and in another
equation as an exogenous variable, based on the goals and problems of the
research. The estimation of simultaneous regression equations also differs, it is
multi-step and contains a generalized least squares process. In this study, the
system was evaluated using the three-step least squares method in order to obtain
more accurate estimates.

The level of unemployment is perhaps the key indicator reflecting the
situation in the labor market. In 2022, the number of the unemployed in the
world will reach 207 million people, which is 21 million more than in the pre-
crisis of 2019" and the average level of unemployment in the world is 5.5%.

Although unemployment and underemployment are still major concerns for
many industrialized countries, the mentioned problems are much more difficult
for the economies of developing countries. And, despite that fact, Governments of
developing countries do not stand out in terms of developing and implementing
employment policies to meet these challenges.
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The unemployment rate in countries with upper middle incomes and high
incomes countries and the RA in 2016-2021"

Studies show that compared to high and upper-middle income countries the
level of unemployment in the Republic of Armenia is quite worrying. This
indicator is about 4 times higher than the corresponding indicator of countries

"' Source: https://news.un.org/ru/story/2022/01/1417012
12 Source: World Bank Open Data,
https://data.worldbank.org/indicator/SL.UEM.TOTL.ZS?locations=AM
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with upper-middle income (Figure 1). In 2021, the unemployment rate in the RA
was 15.0%, which decreased by 3.2% compared to the previous year.™

Globally the analysis of GDP per capita and unemployment indicators of the
RA population are the main indicators that highlight the studies carried out in
relation to the identification of more thorough and cause-and-effect relationships
of the macro-economic situation created in the country. From that point of view,
it is important to evaluate the situation created in the territorial units of the RA,
especially in the context of clarifying labor market-related issues.

The analysis of the GDP structure in terms of the RA regions and the city of
Yerevan shows that 58.4% of it belongs to the city of Yerevan (Figure 2). The
created situation is justified since 37% of the RA population is concentrated in the
capital, which corresponds to the concentration of production, scientific and
technical, and, in general, economic activity.

B Yerevan

B Aragatsom

# Ararat

& Armavir

B Gegharkunik

W Lori

m Kootayk
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Figure 2. The GDP structure of the RA as of 2019 by regions and Yerevan'

The created situation is becoming more worrying when we first compare the
difference in terms of GDP between Yerevan, territorial units of Ararat which
comes to about 750%. Vayots Dzor region has the lowest GDP share due to both
the smallness of the territory and the scarcity of resources. This indicator in the
Tavush region is also very worrying because occupying quite a large area, having
all the prerequisites for the development of agriculture and tourism, the formed
level of socio-economic development of the region is not satisfactory. It is also
remarkable that in 2017-2019 the above GDP structure was almost the same
except for the city of Yerevan, which according to 2018 data made up 54.1% of
the total (a change of about 4.3 percentage points).

According to the numbers of the employed, permanent population of
Yerevan and regions and the study of their specific weights in the RA GDP shows
that the capital city is the leader in all three variables and 29% of the total
employed population belong to Yerevan (Table 1).

13 Source: Statistical Committee of the RA, https://armstat.am/file/article/sv_12_21a_141.pdf
4 Source: Statistical Committee of the RA, https://www.armstat.am/file/article/marzer_2021_10.pdf
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Table 1
The employed, permanent population in 2020 and the RA GDP shares in 2019
according to Yerevan and regions.”

The share of the The share of the' Share of the RA GDP
employed permanent population

Yerevan 29% 37% 58.4%
Aragatsotn 5% 4% 2.5%
Ararat 10% 9% 6.9%
Armavir 12% 9% 5.9%
Gegharkunik 7% 8% 3.6%
Lori 9% 7% 3.5%
Kotayk 10% 8% 6.3%
Shirak 8% 8% 4.1%
Syunik 6% 5% 5.7%
Vayots dzor 2% 2% 1.1%
Tavush 4% 4% 2.0%

About 9% of the population is located in Ararat and Armavir however from
the point of view of employment the share of Armavir in total is 2 percentage
points higher than the indicator recorded in Ararat. However, about 5.9% of GDP
is produced in Armavir and 1 percentage point more in Ararat. It is also
interesting that it is only in Yerevan and Syunik that the share of the permanent
population is less than the share of GDP, and in the rest of the regions, it is the
opposite.

The ratio of GDP per capita and national GDP per capita according to
individual regions is presented in figure 3. According to the RA 2016-2025 of the
standard defined by the territorial development strategy in 2025, GDP per capita
in each region will surpass 60% of the average national GDP per capita. However,
still 36.3% of the regions of Armenia which are Tavush, Shirak, Lori and
Gegharkunik are below the specified. Based on the method of least squares a
prediction with linear dependence has been implemented, from which it is clear
that the regions that have maintained the standard will maintain the threshold of
60% in the forecast period, and Gegharkunik and Lori are likely not able to
achieve the goal.

15 Source: Statistical Committee of the RA, https://www.armstat.am/file/article/demog_2021_2_.pdf,
https://www.armstat.am/file/article/lab_market_2021_4.2.pdf,
https://www.armstat.am/file/article/marzer_2021_10.pdf
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Figure 3. Ratio of the RA regional GDP per capita and national GDP
per capita in 2016-2019'°

One of the important indicators characterizing the socio-economic situation
of the regions is the size of the GDP per employed person. The GDP per
employed person represents labor productivity: output per unit of labor input
(Figure 4). According to the data of 2021, the observed index was calculated for
52 countries and the annual growth rate of real GDP per employed person in
Armenia was 4.5%, which is 25th among 52 countries.!” With this indicator,
Russia, a member of the Eurasian Economic Union, recorded a negative trend in
2020: -1.1% however, in 2021, it provided a sharp increase, surpassing Armenia,
by 5.1%. All the other member states of the Eurasian Economic Union, as well as
Azerbaijan and Georgia, are behind the results recorded by Armenia. Let's
consider this indicator is on the regional level as well.

16 Calculations were performed by the author, data source: RA Statistical Committee publications,
regions of the Republic of Armenia and the city of Yerevan by numbers, 2018-2021.
17 Source: Statistical Committee of the RA, https://w3.unece.org/SDG/en/Indicator?id=118
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Figure 4. Gross domestic product per employed person, compared to the average
indicator of the Republic of Armenia in 2017-2019, %'®

In the capital city, GDP per employee surpasses the RA average by about
1.84 times and in Syunik by 1.07 times or 107.6% in 2019. It is also noteworthy to
mention the fact that in 2019, in comparison to 2017, the 2 regions with the
highest GDP per employed person recorded a decline, which can be viewed
positively in the context of the balanced regional development of the RA. During
the observed period the highest growth by 9 percentage points was recorded in
Tavush, Ararat by 5.9 percentage points and Gegharkunik by 2.8 percentage
points.

In 2020, the labor force participation rate in Armenia was 58.5%. Significant
differences are observed on the basis of this indicator between men (69.3%) and
women (49.4%), as well as between urban and rural areas (Figure 5). The level of
employment in the rural communities has a more positive trend compared to the
cities, therefore the unemployment rate is also high in the cities of Armenia.
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Figure 5. The number of labor resources, employed and unemployed in
Yerevan and regions in 2020

18 Source: Regions of the Republic of Armenia and the city of Yerevan by figures, 2021,
www.armstat.am
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From the point of view of the distribution of labor resources, there is a
significant polarization, and about 30% of the labor resources are in the capital,
but it should also be noted that despite this polarization of labor resources, the
leader with 41% of the unemployed is also the capital Yerevan. This trend
continues in the case of all other areas, that is, areas with a large proportion of
labor resources are also characterized by a large share of unemployment.

In terms of employment and unemployment, uneven distribution remains a
problem in the regions of the Republic of Armenia and in the city of Yerevan.
Armavir region leads in terms of employment - 68.3%, followed by Syunik region
- 61.9% and Aragatsotn region - 56.6% (Table 2):

Table 2
Employment and employment levels in the regions of the Republic of Armenia and
the capital of Yerevan in 2018-2020%°

Employment Unemployment
level level

| 20i8 12019 2020 2018 | 2019 | 2020 |

Yerevan 43.5 48.3  46.7 27.1 2.7 23.6
Aragatsotn 57.6 569 56.6 7.5 8.8 10

Ararat 55.7 52.2 46 9.6 13.4 12.6
Armavir 65.5 702  68.3 12 11.6 12.6
Gegharkunik 42.3 40.3 421 1.3 8.6 9.7
Lori 413 385 426 15.2 19.9 20.5
Kotayk 441 46 47.6 24.7 20.7 20.1
Shirak 445 455 41.2 18.8 18 17.3
Syunik 60.7 58.8 61.9 13.1 15 13.1
Vayots dzor 45.4 45.2 443 21 22.4 20.4
Tavush 36 425 384 31 26.9 23.6

During 2020 the unemployment rate in Armenia continued to be the highest
in Yerevan - 23.6%, as well as in the Tavush region. The lowest unemployment
rate was in the Gegharkunik region, where, of course, the employment rate was
the second highest after Tavush. It is also interesting that the highest average
gross domestic product per employed person was recorded in the capital -
184.4%, although the employment rate in Yerevan, compared with the leader of
Armavir, was 21.6% lower. It is also noteworthy to compare the employment level
of the Armavir region and the average GDP of the Republic of Armenia per
employed person. From the comparison of the above mentioned two indicators, it
turns out that the Armavir region with the highest level of employment is about
68.3%, and per employed person - according to the average indicator of the GDP
of the Republic of Armenia (49.2%) - more than the Lori region (47%). It can be
concluded that there is a certain problem with labor productivity in the Armavir
region. As for the unemployment level, in 45% of the regions (Yerevan, Lori,
Kotayk, Vayots Dzor, Tavush), the it is higher than the republican average.

19 Source: Statistical Committee of the RA,
https://statbank.armstat.am/pxweb/hy/ArmStatBank/?rxid=9ba7b0d1-2ff8-40fa-a309-fae01ea885bb

20 Source: Statistical Committee of the RA,
https://statbank.armstat.am/pxweb/hy/ArmStatBank/?rxid=9ba7b0d1-2ff8-40fa-a309-fac01ea885bb
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One of the features of the RA labor market is also the low level of
employment of women compared to men. In 2020, from 1052 thousand people
only 566 thousand (53.8%) were men.? During the observation period, the
highest growth in women's employment in the regional context was recorded in
the Aragatsotn region, where their employment averaged 53%. A high rate of
average growth in women's employment was also recorded in Vayots Dzor and
Tavush, which corresponds to 36% and 24%. In Yerevan, too, in 2020 compared
to 2018, the number of women employed increased by 27.3 thousand. The
indicator has a negative trend in Armavir and Ararat on average 8% and 7%,
respectively, in Shirak and Syunik - 3%. The highest rate of male employment was
again registered in the Aragatsotn region, with an average of 38% per annum,
followed by 25% and 11% in Vayots Dzor and Tavush regions, respectively, as well
as in Yerevan and Lori are 7% and 1%. In other regions, the indicator has a
negative trend. In Shirak - 16%, Gegharkunik - 11%, Kotayk - 6%, etc.

One of the important sections of labor market research is the study of
wages. According to current data, in March 2022 the average monthly salary
amounted to 227,173 thousand drams and compared to the same period last year,
the growth rate was 14.7%. We should also add that according to preliminary data
for April, the average monthly salary was 217.033 thousand drams, and the
growth rate compared to the same period last year - 9.8%. In 2022 compared to
the same period of 2021 wage levels in all regions increased (Figure 6):
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Armenia and Yerevan 1 2022, | quarter?

The growth rates of wages were particularly significant in the capital - 10.8%,
Ararat-8.7%, Tavush, and Kotayk - 7.2%, and 6.7%. The highest level of average
salary is registered in Syunik — 271,710 thousand drams, and the lowest in Shirak
- 120,811 thousand drams (about 2.3 times less).

2 Source: Statistical Committee of the RA, https://www.armstat.am/file/article/sv_04_22a_142.pdf
2 Source: Statistical Committee of the RA, https://www.armstat.am/file/article/sv_04_22a_142.pdf
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The growth of the well-being of the population and overcoming poverty are
among the main guarantees of the development of the country's human capital.
The reduction of poverty in Armenia in the pre-crisis period was largely due to
steady economic growth. In 2009, as a result of the economic downturn caused
by the crisis, the opposite trend was recorded. Poverty and extreme poverty in
Armenia both in the pre-crisis period and after it, as a rule, are more common in
small and medium-sized urban areas. In 2020 compared to 2019 the poverty level
increased by 0.6 percentage points and amounted to about 27% (Table 3).
However, as the data illustrated in the table and the previous analysis show, the
problem of poverty in the remaining territorial units is of great concern. The
poverty level in Gegharkunik and Shirak reaches 48.1% and 42.9%, respectively,
that is, in Gegharkunik, the poverty level is about 21.1 percentage points higher
than the republican average. It is also interesting to consider the salary levels
according to the regions of Armenia. In the observed period, the employees of
Syunik received the highest average monthly salary among the RA regions, which
is mainly due to the fact that mining companies operate here. In the Syunik
region, the picture is completely different, here the poverty rate was 6%, it was 21
percentage points lower than the average for the republic, and the salary level
was also high - 269.784 drams. Syunik is followed by Yerevan, where the average
monthly salary was AMD 208,044, which was largely due to the concentration of
labor, financial and other resources. In the Shirak region in 2020 the population
received the lowest average monthly salary, which amounted to 117,888 drams,
and Gegharkunik - the 3rd lowest, followed by Aragatsotn.

The wages and the level of poverty in Yerevan and the regions in 2018-2020%

Yerevan 194,754 201,527 208,044 19.9 14.1 19.9
Aragatsotn 105,562 113,538 119,464 16.2 51.4 32.9
Ararat 124,623 168,027 175,721 19.8 29.4 32.8
Armavir 128,292 135,081 138,167 23.5 2.5 32.2
Gegharkunik 109,133 114,479 121,940 2.4 435 48.1
Lori 114,123 124,293 129,807 29.4 30.1 19
Kotayk 132,557 137,388 146,076 22.7 31.9 17.4
Shirak 107,111 110,876 117,888 42.2 48.4 429
Syunik 234,601 266,832 269,784 16.7 12.1 6.1
Vayots dzor 118,280 126,740 134,099 18.6 19.3 21.9
Tavush 115,336 118,446 122,894 25.6 25.6 375

Comparing also the indicators of poverty and employment, we can state that
in some regions there are obvious inverse dependencies of the levels of
employment and poverty. It should also be noted that during the observation
period, only 3 regions of Armenia recorded a decrease in the level of poverty
(Syunik, Kotayk, Lori), in the rest the picture is not positive.

Unemployment-GDP

23 Source: Statistical Committee of the RA,
https://statbank.armstat.am/pxweb/hy/ArmStatBank/?rxid=9ba7b0d1-2ff8-40fa-a309-fac01ea885bb



To model the relationship between real GDP and unemployment, the
ARIMAX model was used, which means a model with autoregression, an
integrated moving average, and exogenous variables.* The basis for the choice of
the model was the IMF advisory model. The IMF offers countries the following
approach to modeling the relationship between the labor market indicators and
GDP:

U=c)+c; xGDP + c3 x controlygrigpres + £, (1)
Where

I7.- unemployed persons in period t,

GDF.- GDP in period t

control_varizbles,- the group of variables that also affect unemployment,
based on the specifics of the economy or modeling features. Such
variables can be components of a time series: trends, seasonality,
cyclicity, dummy variables, etc. It turns out that the total effect of all
other influencing variables shows.

The results of modeling the unemployed and GDP are similarly as follows:

ARIMA (1,0,0) (0,0,0) [4]

T, =316,9 —0,05520 x GDP, + 0,3489 x U,_, 2)

The dependent variable of the model is the number the of unemployed
(thousand people). The regressors of the model are real GDP (million drams) and
the first lag the number of the unemployed. The coefficient of elasticity is -0.26.
The result shows that the GDP growth in Armenia by 1% implies a reduction of
the unemployed by 0.26%. This model also allows one to predict unemployment.
Thus, at the end of 2022, Armenia plans to record 7% economic growth,
therefore, in 2022, only due to economic growth, the number of unemployed will
decrease by 1.8%. % Using the ideas of empirical weights and
cumulative/aggregative nature of GDP, we can calculate reduction of
unemployment size by region according to the model estimated above (Table 4):

Reduction of the size of unemployment by regions (forecast 2022)

Yerevan 4.09% 625
Aragatsotn 0.18% 27
Ararat 0.48% 74
Armavir 0.41% 63
Gegharkunik 0.25% 39
Lori 0.25% 37
Kotayk 0.44% 67
Shirak 0.29% 44
Syunik 0.40% 61
Vayots dzor 0.08% 12
Tavush 0.14% 21
Total 7% 1070

24 Source: https://www.imf.org/external/pubs/ft/tnm/2012/tnm1201.pdf
% Source: https://www.imf.org/external/pubs/ft/tnm/2012/tnm1201.pdf
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The table shows that Yerevan accounts for a significant part of the economic
growth, therefore, a greater reduction in the number of unemployed will be
considered in Yerevan, and the least is in the Vayots Dzor region.

Employment and Marco-system

To model the relationship between employment and macroeconomic
indicators, a system of regression equations containing 2 equations is
constructed. One is an equation based on the Cobb-Douglas function,? the other
is an excerpt from the concept of the gravitational trading model.

The system has the following form:

Turnover = ¢; + ¢+ GDP + £,
{GDF‘=|:5-|—|:4* Ltcg=K +&, ()
Where,

Turnover — external turnover of the RA,

GDP - GDP of the RA

L — wages as expenditures on the labor adjusted by employed people,

K - capital expenditures,

£}.C2.C3. €y, €5 - Model unknown parameters,

£,.8. - model errors

The system contains 2 endogenous and 2 exogenous variables. Endogenous
variables are GDP and foreign trade turnover, and exogenous variables are work
and capital(expenses). In the first equation of the model, GDP is an exogenous
variable, and in the second it is already endogenous.

The given model view looks as follows:
{ GDP=a;, = L+ a;, +H +u,
Turnover =a,; + L4 8., * K 4+ 1, )

The given model view matrix

| or | e | K
0 C c3

Equation 1 -1
Equation 2 Cs -1 0 0

Equation 1. The number of predefined variables in the equation that is not
included in O, the number of endogenous variables of the model minus 1 is 0. It
turns out that this equation is accurately identified by the necessary condition.
The rank of a matrix with coefficients of variables not included in the equation is -
1, not 0, so equation 1 is precisely identified.

Equation 2. The number of predefined variables is not included in the
equation 2, the number of endogenous variables of the model minus 1 is 1. It
turns out that this equation is superidentified in accordance with the necessary
condition. The rank of a matrix with coefficients of variables not included in the
equation is 1, not 0, so equation 2 is superidentified.

% Cobb C.W., Dauglas P.H. (1928). Theory of Poduction // American Economic Reviw, Sypplement,
March, pp. 139-165.
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The system was evaluated using a three stage least squares algorithm and R
statistical package.? Tables 5, 6 and 7 present the results of the evaluation of the
model with 3 stage least squares.

Table 5
Coefficients of determination of the system
Coefficient of determination
Total 0.96
Equation 1 0.97
Equation 2 095
Table 6
Correlation matrix of the residuals of the system equations
GDP 1.00 0.75
Turnover 0.75 1.00
Table 7

Results of evaluation of system variables

| Variable | Coefficient | ___tstat.____| _Significance level

Equation 1
Capital 0.65 5.87 0.00 ***
Labor 26,582,473 20.00 0.00 ***
Equation 2
GDP 0.51 18.45 0.00 ***

It can be seen from the above tables that the degree of approximation of the
models individually and in the general system is high, since the coefficients of
determination are equation 1: 0.97, and equation 2: 0.95, the general system is
0.96. The coefficients of the equations are significant at the level of 99%. The
growth of GDP per unit leads to an increase in trade turnover by 0.51 units. An
increase in wages per unit leads to an increase in GDP by 26,582,473 units, and
an increase in capital per unit leads to an increase in GDP by 0.65 units. We can
consider the cross-coefficient: salary-trade turnover: an increase in wages by $ 1
leads to an increase in foreign trade turnover by $ 13,557,061, in particular, to
an increase in exports by $ 3,931,548 and imports by $ 9,625,514. It should also
be noted that during the observed period, the impact of wage growth on GDP on
average decreases by $ 913,579 per year, that is, the impact of inflation is $ 3.4
per year%.

Let's also consider the coefficients of elasticity of GDP-wages by region
(Table 8). Each coefficient of elasticity shows how many units of wage growth in 1
dollar in a given area will lead to an increase in gross product.

2 Kremer N.Sh., Putko B.A., Econometrics: textbook. - M: UNITY-DANA, Chapter 6, 2002, p. 311.
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GDP-wages elasticity coefficients

Yerevan 15,325,872
Aragatsotn 367,555
Ararat 1,403,398
Armavir 1,028,780
Gegharkunik 540,204
Lori 559,655
Kotayk 1,138,145
Shirak 598,003
Syunik 1,908,944
Vayots Dzor 181,096
Tavush 309,775

Summing up, it can be stated that the geographical location of
the territorial units of Armenia, natural and climatic conditions have determined
the socio-economic features of the development of territorial units. Economic
development is mainly concentrated in Yerevan, then also in Syunik, partly in
Kotayk. In particular, the analysis of GDP estimates shows that economic
development is mainly concentrated in Yerevan and the Syunik region. The ratio
of GDP per capita to the same republican average is the highest here. In 2019 in
Yerevan, it amounted to about 184.4% of the average republican GDP, and in
Syunik - 107.6%. The analysis of labor market indicators shows that the highest
level of employment is in Armavir and Syunik regions, and the lowest is in Shirak
and Gegharkunik regions. The indicator also causes concern in the capital,
because, having quite positive trends in the population, labor resources, GDP per
capita, average monthly wages, the problem of unemployment of the population
continues to be relevant in the capital.

In order to overcome the disparity created between the levels of
development in the territorial units of Armenia, it is important to identify and
solve a number of key problems, the successive solution of which will be the basis
for solving the problem of employment in regions, remaining indicators of the
labor market, and raising the level of well-being in regions in general. It is
important to include a differentiated policy approach in the territorial
development strategy, which will allow to identify the most vulnerable regions,
evaluate the characteristics of each region and accordingly implement a more
targeted policy. For the purpose of economic stimulation of regions, we
emphasize the separation of the so-called promoting branches that contribute to
the development of the region, combined with the development of the region's
infrastructure the implementation of which will certainly have a positive effect on
many other sectors of the economy as well as on labor market indicators.

The simulation results also show that due to the concentration of the growth
of the Armenian economy, changes in the GDP indicator, a reduction in the
number of unemployed is predicted most in Yerevan - 625 people (58%),
followed by the Ararat region - 7% reduction in the number of the unemployed.
The effect already caused by wage growth in Yerevan is 66% of the effect of the
whole republic, namely, the growth of the salary by unit in Yerevan provides 66%
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of the effect of GDP growth all over Armenia. The next major contribution to
GDP by wage unit is the Syunik region, which accounts for about 8% of the total
growth, followed by the Ararat region - 6%. according to this indicator, the Vayots
Dzor and Tavush regions have minimal elasticity - 1% of the total growth.
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Lwywupwih wbypwlwt pbpbuwghypwluwt hwdwiuwpwioh
dhowqquiht iptipuwlwt hwpwpbpnuyaynibtiph

wdppnbtp wpnpbunp, pbpbuwghyppnypywb nnljyppnp

Luun HtUudE3uL

Lwywupwih wbypwlwt pbpbuwghypwluwt hwdwjuwpwioh
ipbppbuwdwpbtdwiphywlwl JGpnnutph

wdphnbp wuwhpwyp

1hutu Uurb4NnuU3uL

Lwywupwih wbypwlwt pbpbuwghypwluwt hwdwjuwpwioh
dhowqquiht iptipuwuwt hwpwpbpnygynibinh

wdphnbp wuwhpwp

<< dupqbpp U Gplhwt punuph wtuwpupniyu pani-
uwgnpnn gnigwuppubiph  thnfuwntsnyyniiibph  JbGpnidni-
pyniatt i Jpupnudubiph quwhwipnidp.- 2pwnywéniejw ninp-
wnnud wnyw hhduwluunhputipp hpduwywunwd Ywufunpnond Gu
gwulwgwd Bpyph nunmbuwlwu qupgqugdwu huswbu pupw-
ghy dphwnuwubpp, wjuybu b hGnwulwpwiht uwwunwiutpp:
Nwwnp qpunywényejwu gnigwupgubiph ybpindniegniup W npwiug
npwlwywu nt pwtwwywu quwhwwnndp gnpduwlwu pwyw-
pwp hhdpbp tu dLwynpnd ptwysnipjwt nmumbuwlwu wlynp-
Ynipjwu hhduwfuunhpubphu opjtiynpy b ghrnwlwu |ndnwubp
wnwint wnnwny: Unyu hnnwdnud ybipindyt| Gu <wjwuwnwup
Lwupwwbwnipjwt wwpwdpwiht dhwynpubiph, wjn pYnd
Gplwu pwnwph gpuwnywéniejwu onlywu punipwagpnn gnigw-
uhoubipp, tYynundGwnphy dnntutph dhongny quwhwwyby G
dwypnununmbuwlwu gnigwuhoutiph b qpunywénipjut gnigw-
upoubiph dholt Ywwu nu thnfuwgnbtignyeniup: dbpnidniypjwu
wpryntupubipp hwuwnnd Gu, np, pun tnwpwdpwihu dhwynp-
ubph, <&-nd U qpuinuwidnipjuu, U dwipnnunbuwlwu wy
gnigwuhoubip fupuin plubnwgqwsd Gu, numbuwywu qupgqug-
dwtu npwywu dhnnwdubip npuunpynid 5u hpduwlwunud Gplw-
unwd nu Ujnwwhph dwpgnud: «Sunbuwlwu wé - gnpdwgpynt-
pjwu  Ypbwwnw» EYynundtnppy dnnbjubph  wprynwpubipp,
hptug hGpehu, pwgwhwjnnd Bu Jwjpwpwnwph W dwpqbph
dhole wnfw fugnudp' gnpdwgpyniejwu Ypbwindwu wnnwiny:

qpwnywényaynil, gnpdwgnlnyeynil, pnwpwdpuyght
dhwinp, wuhwdwswih qupqugnid, pubnwgywdnipynit, ARIMA,
wnwdqulwbnienit
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30A TALEBOCAH

lpogbeccop kagpeOpb mexdyHapOOHbIX SKOHOMUYECKUX omHOoweHul
APMAHCKO020 20Cy0apCMBEHHO20 SKOHOMUYECKO20 yHUBepcumema,
O00KMOp 3KOHOMUYECKUX HAYK

KAMO OABTAH
AcnupaHm kaghedpbi S3KOHOMUKO-Mamemamuy4ecKux Memooos
APMAHCKO020 20CY0apCMBEHH020 SKOHOMUYECKO20 yHUBepcumema

ONAHA MATEBOCAH
AcnupaHm kaghedpbi MexOyHAPOOHbIX IKOHOMUYECKUX OmHoweHul
APMAHCKO20 20CyAapCcmMBEeHHO020 IKOHOMUYECKO20 yHUBepcUmMema

AHanu3 u oyeHka B3aumocssa3seli nokaszameneli, xapakme-
pusyroujux pbiHOK mpyoa obnacmeli (map3os) PA u 2opoda
Epesara.- [lpobnembl B cepe 3aHATOCTU B OCHOBHOM Mpeno-
MpefenaloT Kak TeKyluue TeHOEHUMWU, Tak W NepcrnekTUBHbIE
OMMIAHUA SKOHOMUYECKOrO pa3BuTMA ntoboii ctpaHbl. Cneposa-
TENbHO, aHanu3 rnokasaTeneil 3aHATOCTM W UX KayeCTBEHHasA U
KONMYecTBEHHaA oOLeHKa (DOPMUPYIOT [OCTaTOYHble MpaKTuyec-
KVWe OCHOBbI B MiaHe MpefocTaBieHnAs OObEKTUBHbBIX M HayuYHbIX
pelleHnii npobnem 3KOHOMWMYECKON aKTUBHOCTM HaceneHua. B
LaHHOW CTaTbe MpoaHanu3upoBaHbl MOKasaTelu, XapakTepusyto-
LMe PbIHOK 3aHATOCTU TeppuTOopuanbHbIX eanHul, Pecnybnvku
ApmeHuA, B Tom yucne ropoga EpesaHa. C nmomoLLbto 3KOHOMET-
puuecknx mopeneii 6bina oueHeHa CBA3b W B3aUMOJENCTBUE
MEMAY MaKpOIKOHOMWMYECKUMM MoKasaTenaMu W mnokasatenamu
3aHATOCTU. Pe3ynbTaTbl NpoBefEHHOMO aHanu3a CBULETENbCTBYHOT
O TOM, YTO MO TEPPUTOPUANbHbIM €fUHMLAM W 3aHATOCTb, U
Lpyrme MaKpOSKOHOMUYECKWE MoKasaTenu B ApMeHUM CUIbHO
MONAPU30BaHbl, MONOMWUTENbHbIE TEHOEHUMU 3SKOHOMUYECKOro
pa3BuTuA Habnroparotca B ocHoBHOM B EpeBaHe u CroHUMKCKOi
obnactu. PesynbTaTbl 3KOHOMETPUYECKUX MOLENel «3KOHOMU-
YECKUIl pocCT - coKpalyeHue 6e3paboTuubi», B CBOKO OYepeqp,
MoKasbIBatOT pa3pblB Memay ctonuueii u obnactamm (Map3amu) c
TOYKM 3peHUA coKpallieHua bespaboTuupl.

3aHamocms, 6e3pabomuya, meppumopuasbHas
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