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OF CENTRAL ASIAN ECONOMIES:
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Abstract

This article is devoted to the study of the interconnection and interdependence of the economies of Central
Asia (Kazakhstan, Kyrgyzstan, Uzbekistan, Tajikistan, Turkmenistan), which plays an increasingly significant role
in the global economy, based on its strategic location, natural resources and growing economic potential. Studying
the influence of the Central Asian economies on each other helps to understand the complex web of economic ties
in the region and has practical implications for solving economic problems and stimulating sustainable development
in the region. The purpose of the study is to identify and assess the degree of interconnection and interdependence
between the macroeconomic indicators of the countries of the region and their impact on the economic development
of Kazakhstan. The assessment is carried out by the method of correlation and regression analysis based on data on
the GDP of the countries of the region. The article was prepared within the framework of the grant funding project of
the Science Committee of the Ministry of Science and Higher Education of the Republic of Kazakhstan «The role of
Kazakhstan in deepening regional integration of CA countries and its sustainable development goals within modern
global trends» (BR18574168).

Key words: economy, regions, interconnection, interdependence, international trade, economic problems,
economic growth.

Introduction

Central Asia is a unique region rich in natural resources, cultural heritage and geopolitical
significance. However, due to the peculiarities of historical development and geographical location, the
economies of the countries of the region face certain challenges, such as limited sales markets, lack of
infrastructure and uneven distribution of resources. Each strives to be as autonomous and independent

107



«Typan» yHUBepCcUTETIHIH Xa0apIIbIChD» FHUTBIMU >KypHaIbI 2023 x. Ne 3(99)

of external pressure as possible, while seeking maximum recognition, striving for greater international
integration and more reliable guarantees of its territorial integrity, while avoiding the strengthening
of regionalism. Their ideas about regional integration, foreign policy objectives and political culture
are by no means conducive to the development and implementation of collective programs and even
directly contradict this [1]. In light of these factors, an understanding of the interrelationships between
the economies of Central Asia is indispensable for designing effective development strategies for the
region.

Conducting a research on the interrelation and interdependence of Central Asian economies using
correlation and regression analysis has several important reasons and advantages:

¢ Determining the degree of dependence between economies: correlation analysis allows us to
assess the degree of relationship between various economic indicators in the countries of Central Asia,
such as GDP, inflation, foreign trade turnover and others. This helps to understand how much and how
the economies of the region interact with each other.

+ Identification of key influencing factors: regression analysis allows to identify the main factors
influencing the economic growth and development of the countries of Central Asia. This may be due
to external factors, such as international trade and investment, as well as internal factors, including
politics, infrastructure, human capital, etc.

¢ Identification of potential for cooperation: correlation and regression analysis can help identify
areas where the countries of Central Asia have strong interconnections and potential for cooperation.
For example, if a positive correlation is found between certain economic indicators, this may indicate
the possibility of developing joint projects, creating regional supply chains, or cooperation in other
areas.

¢ Planning and Decision Making: The study of the interconnections of economies using correlation
and regression analysis can serve as a basis for developing strategies and making decisions in the field
of economic development. The results obtained can help the leaders of the countries of Central Asia
identify priority areas, take measures to stimulate economic growth and overcome obstacles.

Analyzing the interconnections of the economies of Central Asia using correlation and regression
analysis can be useful in understanding the strength and direction of the links between various
economic indicators in the region.

Conducting research on the interconnections of the economies of Central Asia is essential for
understanding and improving economic integration, identifying areas of cooperation, developing
economic policies, and predicting the future development of the region.

Main provisions

The study of the interconnection and interdependence of the economies of Central Asia, including
the impact of the economic results of the countries of the region on the economy of Kazakhstan,
is an important and relevant issue. In the context of globalization and the development of regional
integration processes, understanding the interrelations of the economies of neighboring countries is
important for the effective management of the national economy.

Central Asia is an important region with geopolitical prospects. The region borders Russia, China,
Iran and Afghanistan, and also has enormous energy resources and transit routes. The export of these
resources can create interdependence between countries in the region and their economies. As a result,
the stability and economic development of the countries in this region have a direct impact on the
security and economic interests of Kazakhstan.

Kazakhstan has close trade and economic ties with neighboring Central Asian countries. It is a
major investor and trading partner in the region. The interdependence of economies associated with
the exchange of goods and services, energy resources and investments creates a need to understand
and analyze these dynamics.

Central Asian countries face common economic challenges, such as diverse and structural
economies, corruption, instability and trade conflicts. However, it is also a region with potential for
cooperation and development, which could benefit Kazakhstan if the relationship is managed correctly.

Analyzing the correlations between the economies of Central Asia can help to understand what
factors and events influence regional economic dynamics and what measures can be taken to improve
cooperation and development in this region.
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Literature review

According to M. Laumulin and M. Augan, over more than three decades of the existence and
development of the independent states of Central Asia, certain concepts and approaches to the study
of the region have developed in world political science. Methods, views and concepts differ from each
other depending on the affiliation of the respective researchers to one or another scientific school and
especially on their political views. It so happened that from the very beginning, almost all foreign
studies on Central Asia were politicized to one degree or another [2, 3].

The international significance of Central Asia is due to its geopolitically advantageous location
between Russia, China, Iran and the Caucasus, significant energy and natural resource potential,
transport and transit opportunities, as well as proximity to the hotbeds of armed conflicts (Afghanistan,
Pakistan and India), which greatly affect international security. The interest of big players in our region
is obvious: the existing research institutes and analytical centers are engaged in research of regional
integration, political, economic and socio-cultural processes in the Central Asian region, as well as
the development of analytical scenarios for the development of cooperation. The largest among them
are: the Institute of Central Asian Studies (Republic of Tatarstan, Russia), the “Oy Ordo” Center for
Expert Initiatives (Kyrgyzstan), the International Institute for Central Asian Studies (Uzbekistan), the
Kazakhstan Institute for Strategic Studies (KISS, Kazakhstan), the Institute for Central Asian regional
economic cooperation (China), National Bureau of Asian Research (USA) and others.

Currently, the following areas of research of the Central Asian region can be distinguished from
both domestic and foreign experts [2, 3]:

¢ internal processes in the region, intra-regional relations and internal political development of
individual republics;

¢ the international situation of the region, the geopolitical processes around Central Asia, the
relations of the states of the region with world and regional players;

¢ country-specific nature, that is, the works are devoted to individual states of the region;

The most common form of studying the region today is complex publications, which present
a variety of topics, and the problems of the region are presented by experts specializing in relevant
issues (international collaborations). Issues of Russian and Chinese policy in the region have been in
the focus of Western researchers since the early 1990s [2].

Kazakh and foreign authors have made a significant contribution to research on Central Asian
economic interaction. Richard Pomfret [4] analyzes the Central Asian economies of Kazakhstan, the
Kyrgyz Republic, Tajikistan, Turkmenistan, and Uzbekistan from the moment they experienced the
commodity boom of the early 2000s to the crash in 2014. He also explores these countries’ relations
with outside powers and the development opportunities offered by infrastructure projects as well as
rail links between China and Europe.

Stefan Barizitz [S5] explores the history of the economic development of Central Asia over many
centuries, with an emphasis on the significance of the trade routes of the Silk Road. The work provides
an overview of the economic interaction of the region with other parts of the world and analyzes its
impact on the modern economy of Central Asia.

Vinokurov E.Yu., Libman A.M., Maksimchuk N.V. [6] explore the dynamics of integration
processes in Central Asia, assess the quantitative characteristics of integration in Central Asia over
the past decade. They argue that Central Asia is not an independent region of integration, being a sub-
region within the post-Soviet space. The integration dynamics of Central Asia is determined by the
general trends in the development of the post-Soviet space. The authors also identify two additional
trends — the growing influence of China in the Central Asian region and the development of Kazakhstan
as the second “integration core”.

These works represent only a small part of the vast body of literature on Central Asian economic
interaction. The authors’ research allows us to better understand the features and challenges facing the
countries of the region, as well as to develop strategies and policies to achieve sustainable economic
growth and cooperation in Central Asia.

Thus, a significant part of scientific works is devoted to the study of the region’s interaction
with other parts of the world and integration associations. In our opinion, the issues of economic
interconnection within the region remain unresolved. To establish strong relationships between the
republics of Central Asia, it is advisable to comprehend the dynamics of bilateral relations between the

109



«Typan» yHUBepCcUTETIHIH Xa0apIIbIChD» FHUTBIMU >KypHaIbI 2023 x. Ne 3(99)

republics themselves in new geopolitical and geo-economic conditions. The USA, EU, China, Russia
and other countries of the world are trying to play an increasingly active role in the “5+ Format”.
Under these conditions, the role of scientific research to unlock the potential of Central Asian countries
in mutual integration processes is significantly increasing. Annual summit meetings of the leaders of
the Central Asian countries, who are trying to find areas of growth for their economies, have become
traditional. In this regard, the study of aspects of internal interconnections and interdependencies will
allow for a more complete understanding of the forces and directions of relations between various
economic indicators of the region, as well as to assess the potential for cooperation and integration in
Central Asia.

Materials and methods

The research on the interrelation and interdependence of Central Asian economies was carried out
using a correlation-regression analysis.

The following is a general approach to conducting research:

¢ Definition of variables: Selected economic indicator — GDP, which will represent the economies
of Central Asia.

¢ Data collection: Relevant data collected for the selected indicator for each country in Central
Asia based on data from the World Bank, UN.

+ Carrying out correlation analysis: correlation coefficients between pairs of economic indicators
for each country are calculated.

¢ Conducting regression analysis: Regression models are built to explore deeper relationships
between variables. Dependent and independent variables are identified and regression analysis methods
such as multiple regression and linear regression are applied to investigate how the independent
variables affect the dependent variable.

¢ Interpretation of the results: the obtained results are analyzed and conclusions about the
relationships and the impact between the economic indicator in Central Asia are made. The statistical
significance of the links, the measure of the strength of the relationship and the direction of the
influence of the variables were assessed.

To calculate paired correlation coefficients, the following formula was used:

TV — 7 -
R, - TI %7 0
s(x) - s(y)

A positive value of this correlation coefficient indicates a positive (direct) relationship between
the variables, a negative value indicates a negative (inverse) relationship, and a zero value indicates
the absence of a relationship. Their criteria are assessed on the Chaddock scale.

If the absolute value of the correlation coefficient is less than 0.3, then there is practically no
connection, if between 0.3 and 0.5 — the connection is weak, 0.5 and 0.7 — moderate, 0.7 and 1 — strong
(strict).

To find the coefficient of determination — a statistical indicator that reflects the explanatory power
of the regression f: X — Y, the following formula was used:

R? = (Ry,)’ @)

The correlation coefficient is equal to the square root of the coefficient of determination, so it can
be used to assess the significance of regression models.

The coefficient of determination is a statistical measure of fit that can be used to determine how
well a linear regression model fits the data on which it is built.

The coefficient of determination varies in the range from —oo to 1. Ifit is equal to 1, this corresponds
to an ideal model, when all observation points lie exactly on the regression line, i.e. the sum of the
squares of their deviations is 0. If the coefficient of determination is 0, this means that there is no
relationship between the variables of the regression model.
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Also, to find the average coefficient of elasticity, a measure of the sensitivity of one variable to a
change in another, the the following formula was used:

g X _ % 3)
dx y y

The average coefficient of elasticity shows how many percent the resulting variable will change
relative to its average level when the factor variable changes by 1% relative to its average value.

The information base of the study was the data of the World Bank Open Data, The Observatory
of Economic Complexity on the economic development of the countries of Central Asia from 1990—
2022.

When collecting data, the following principles were taken into account: openness, accessibility
and transparency of statistical materials, comparability of data and results over time, which allows for
correct comparisons.

The limitation of the study was the lack of official data on the GDP of Turkmenistan in 2022. At
the end of 2022, the GDP growth of Turkmenistan amounted to 6.2% [7], therefore, an indicator that
takes into account this growth was used.

Microsoft Excel was used to process statistical data.

To achieve the goal of the study, various general scientific methods of cognition (analysis — to
determine the main directions of economic relations within the region by analyzing data on trade
flows, exports and imports; synthesis — to identify general patterns in the development of economic
relations in the region based on data from various sources (GDP, trade indicators, export structure);
generalization — to identify general patterns in the analysis of indicators, coefficients and statistical
data, as well as general trends in the development of economic relations in the region), methods of
economic analysis (comparison — to identify differences in the development of the economies of
Central Asia when analyzing key economic indicators (in this research — GDP), as well as to identify
patterns when analyzing the results of correlation and regression analysis) and quantitative and
qualitative study of the economic processes (to conduct statistical analysis using quantitative data on
the volumes of GDP, exports and imports, to compare the economic activity of countries and identify
general trends, as well as to identify factors that explain changes in the economic relationships of
Central Asian countries) under consideration were also applied.

The initial data are presented in table 1.

Table 1 — GDP of Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan from 1990-2022,
US billion dollars

Y X1 X2 X3 X4
Years Kazakhstan Kyrgyzstan Tajikistan Turkmenistan Uzbekistan
1990 26,93 2,68 2,63 3,19 13,36
1991 24,92 2,57 1,35 3,21 13,68
1992 24,92 2,32 2,16 3,20 12,94
1993 23,41 2,03 1,64 3,18 13,10
1994 21,25 1,68 1,52 2,56 12,90
1995 20,37 1,66 1,23 2,48 13,35
1996 21,04 1,83 1,04 2,38 13,95
1997 22,17 1,77 0,92 2,45 14,74
1998 22,14 1,65 1,32 2,61 14,99
1999 16,87 1,25 1,09 2,45 17,08
2000 18,29 1,37 0,86 2,90 13,76
2001 22,15 1,53 1,08 3,53 11,40
2002 24,64 1,61 1,22 4,46 9,69
2003 30,83 1,92 1,56 5,98 10,13

111



«Typan» yHUBepCcUTETIHIH Xa0apIIbIChD» FHUTBIMU >KypHaIbI 2023 x. Ne 3(99)

Continuation of Table 1

2004 4315 2,21 2,08 6,84 12,03
2005 57,12 2,46 2,31 8,10 14,31
2006 81,00 2,83 2,83 10,28 17,33
2007 104,85 3,80 3,72 12,66 22,31
2008 133,44 5,14 5,16 19,27 29,55
2009 115,31 4,69 4,98 20,21 33,69
2010 148,05 4,79 5,64 22,58 49,77
2011 192,63 6,20 6,52 29,23 60,18
2012 208,00 6,61 7,63 35,16 67,52
2013 236,63 7,34 8,45 39,20 73,18
2014 221,42 7,47 9,11 43,52 80,85
2015 184,39 6,68 8,27 35,80 86,20
2016 137,28 6,81 6,99 36,17 86,14
2017 166,81 7,70 7,54 37,93 62,08
2018 179,34 8,27 7,77 40,77 52,63
2019 181,67 8,87 8,30 4523 59,91
2020 171,08 7,78 8,13 46,10 59,89
2021 197,11 8,54 8,75 54,00% 69,24
2022 220,62 10,93 10,49 57,35%* 80,39
* indicator from the source [8].

** indicator taking into account the source [7].

Note: Compiled on the basis of [8; 9].

The GDP of Kazakhstan was taken as a dependent variable, the GDP of Uzbekistan, Kyrgyzstan,
Turkmenistan and Tajikistan were considered as independent variables. Further, during the analysis of
paired regression, the dependent and independent variables changed.

Results and discussion

The dynamics of the GDP of the countries of Central Asia varies depending on each individual
country and economic conditions. However, in general, the Central Asian region, consisting of
Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan, has shown significant economic
growth in recent decades.

The dynamics of GDP (Figure 1) of the Central Asian countries over the past years has been
mostly positive, but with some fluctuations.

250

Note: Compiled by the sources [7; 8; 9].
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Figure 1 — Dynamics of GDP in Central Asian countries, 1990-2022, US billion dollars
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Kazakhstan has the largest economy among the countries of Central Asia. The country’s GDP has
grown in recent years, but with a slower trend.

Uzbekistan also experienced GDP growth. Since the reforms introduced in the country in 2016,
Uzbekistan’s economy has become more open to foreign investment.

Kyrgyzstan also has a growing economy. The country has faced political instability, which may
affect the economic situation.

Turkmenistan’s GDP represents a significant share of the gas industry. However, due to a lack of
transparency and limited access to data, a complete picture of a country’s economy can be difficult.

The GDP of these countries is growing mainly due to several factors, such as the growth in the
extraction of natural resources (mainly oil, gas and minerals), the development of the industrial sector,
the growth of agriculture, infrastructure projects and investments, and the development of tourism and
services.

Kazakhstan is the largest economy in the region and has the largest GDP. It achieves its growth
largely through the extraction of oil, gas and other resources, as well as investment in infrastructure
and industry.

Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan have also shown growth in their economies
in recent years. However, they have their own characteristics and challenges. For example, Tajikistan
and Kyrgyzstan are more dependent on agriculture and labor migration, while Turkmenistan is more
dependent on natural gas exports.

Some Central Asian countries are also undertaking structural reforms and economic diversification
to reduce dependence on natural resources and create a more sustainable and diversified economic
sector.

Paired correlation coefficients, which are calculated by formula 1, are presented in Table 2.

Table 2 — Interpretation of the paired correlation coefficient

R, Interpretation of the paired correlation coefficient

Ry, = 0.9453 very strong direct linear connection between x, and y.
Ry, = 0.9766 very strong direct linear connection between x, and y.
Ry, = 0.9476 very strong direct linear connection between x, and y.

R, = 0.931 very strong direct linear connection between x, and y.
R, ., = 0.9831 very strong direct linear connection between x, and x .
R, ., = 0.9861 very strong direct linear connection between x, and x,.
Ry, =0.9173 very strong direct linear connection between x, and Xx,.
R, », = 0.9824 very strong direct linear connection between x, and x,.
R, ., = 0.9524 very strong direct linear connection between x, and x,.
R, x, = 0.9347 very strong direct linear connection between x, and x,.

Note: Compiled on the basis of calculations.

For greater clarity, a matrix of paired correlation coefficients was constructed (Table 3, p. 114).

There is multicollinearity in this multiple regression model. This can lead to problems in further
analysis and interpretation of the results. Multicollinearity means that some of the independent
variables in the model are highly correlated with each other, making it difficult to separate their effect
on the dependent variable as their effects confound.
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Table 3 — Matrix of paired correlation coefficients R

- y X, X, X, X,
y 1 0.9453 0.9766 0.9476 0.931
X, 0.9453 1 0.9831 0.9861 0.9173
X, 0.9766 0.9831 1 0.9824 0.9524
X, 0.9476 0.9861 0.9824 1 0.9347
X, 0.931 0.9173 0.9524 0.9347 1
Note: Compiled on the basis of calculations.

Accordingly, their linear combinations were used. The coefficients of determination and average
elasticity were calculated using formulas 2 and 3.

As a result, the following results were obtained:

1) Analysis and evaluation of the relationship between the economies of Kazakhstan and
Kyrgyzstan:

¢ The calculated coefficient of elasticity E = 0.773 indicates that if Kazakhstan’s GDP changes
by 1%, Kyrgyzstan’s GDP will change by less than 1%, that is, the impact of Kazakhstan’s GDP on
Kyrgyzstan’s GDP is not significant.

Countries that imported more from Kazakhstan than Kyrgyzstan in 2021 were China ($10.6 billion),
Russia ($5.99 billion) and Greece ($4.62 billion). Countries that imported more from Kyrgyzstan than
Kazakhstan in 2021 were Switzerland ($185 million), Thailand ($37.3 million) and Hong Kong ($23
million) [10].

¢ The calculated coefficient of elasticity E = 1.156 indicates that if Kyrgyzstan’s GDP changes
by 1%, Kazakhstan’s GDP will change by more than 1%, that is, Kyrgyzstan’s GDP has a significant
impact on Kazakhstan’s GDP due to trade relations, investments, the energy sector and regional
integration projects. These factors create conditions for mutual economic interdependence between
the two countries, where the prosperity of one economy can contribute to the growth and development
of the other.

In 2021, Kazakhstan exported $619 million to Kyrgyzstan. The main products exported by
Kazakhstan to Kyrgyzstan are pile fabrics ($37.3 million), rolled tobacco ($32.2 million) and flavored
water ($25 million). Over the past 26 years, Kazakhstan’s exports to Kyrgyzstan have increased by
7.19% from $102 million in 1995 to $619 million in 2021. Kazakhstan did not export any services to
Kyrgyzstan in 2021 [10].

Kyrgyzstan exported $430 million to Kazakhstan in 2021. Kyrgyzstan’s main exports to
Kazakhstan were float glass ($150 million), precious metal ($87.6 million) and plastic lids ($25.1
million). Over the past 26 years, Kyrgyzstan’s exports to Kazakhstan have increased by 7.42% from
$66.8 million in 1995 to $430 million in 2021 [10].

In 2021, Kazakhstan had a large net trade with Kyrgyzstan in the exports of food products ($113
million), mineral products ($89.1 million) and chemical products ($70.1 million).

In 2021 Kyrgyzstan had a large net trade with Kazakhstan in the exports of stone and glass ($179
million), mineral products ($90.5 million) and food products ($32.8 million) [9].

Thus, the coefficient of determination R?=0.9453?=0.8936 i.e. in 89.36% of cases, changes in the
independent variable lead to a change in the dependent one. The remaining 10.64% of the changes in
the independent variable are explained by other factors.

2) Analysis and evaluation of the relationship between the economies of Kazakhstan and
Tajikistan:

¢ The calculated coefficient of elasticity E = 0.898 indicates that if Kazakhstan’s GDP changes
by 1%, Tajikistan’s GDP will change by less than 1%. The impact of Kazakhstan’s GDP on Tajikistan’s
GDP is not significant.
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The countries that imported more from Kazakhstan than from Tajikistan in 2021 were China
($10.6 billion), Russia ($5.99 billion) and Greece ($4.62 billion). Countries that imported more from
Tajikistan than from Kazakhstan in 2021: Switzerland ($538 million), Hong Kong ($127 million) and
Afghanistan ($82.6 million) [11].

¢ The calculated coefficient of elasticity E = 1.062 indicates that if Tajikistan’s GDP changes by
1%, Kazakhstan’s GDP will change by more than 1%. Tajikistan’s GDP has a significant impact on
Kazakhstan’s GDP due to trade and economic ties, migration flows and remittances, the energy sector
and regional projects.

In 2021, Tajikistan exported $360 million to Kazakhstan. The main products that Tajikistan
exported to Kazakhstan were zinc ore ($141 million), lead ore ($136 million), and copper ore ($50.4
million). It is likely that imported raw materials are used in various industries, such as the production
of automobiles, electronics, textiles and other goods. Over the past 23 years, exports from Tajikistan
to Kazakhstan have increased by 22.2%, from $3.6 million in 1998 to $360 million in 2021. In 2021,
Kazakhstan exported $722 million to Tajikistan. The main products exported by Kazakhstan to
Tajikistan are: wheat ($219 million), petroleum gas ($162 million) and raw iron bars ($53.8 million).
During the last 23 years the exports of Kazakhstan to Tajikistan have increased at an annualized rate
of 13.1%, from $42.2 million in 1998 to $722 million in 2021. During 2021, Kazakhstan had a large
net trade with Tajikistan in the exports of vegetable products ($262 million), mineral products ($205
million), and metals ($76 million). During 2021, Tajikistan had a large net trade with Kazakhstan in
the exports of mineral products ($328 million), vegetable products ($18.2 million), and metals ($8.11
million) [11].

Thereby, the coefficient of determination R*=0.9766>=0.9537, i.e. in 95.37% of cases, changes in
the independent variable lead to a change in the dependent one. The remaining 4.63% of the changes
in the independent variable are explained by other factors.

3) Analysis and evaluation of the relationship between the economies of Kazakhstan and
Turkmenistan:

The calculated coefficient of elasticity E = 1.123 indicates that if Kazakhstan’s GDP changes
by 1%, Turkmenistan’s GDP will change by more than 1%. Kazakhstan’s GDP has a significant
impact on Turkmenistan’s GDP through trade, the energy sector, investment and transport projects.
For example, the joint Comprehensive program for cooperation between the governments of the
two countries for 2022-2024 provides for the implementation of 30 events in the trade, economic,
cultural and humanitarian spheres, industrial cooperation, energy, agriculture, transport and logistics,
and healthcare. The main emphasis is placed on establishing direct contacts between representatives
of the business circles of the two countries. These are the activation of the Business Council, the
holding of business forums, the study of the creation of trading houses, the supply of locomotives
and components for Turkmen railways, vehicles and agricultural machinery of Kazakh production, as
well as the services of Kazakh service companies using financial and insurance instruments of JSC
«KazakhExport». An agreement was also reached to work out the creation of joint agro-industrial
complexes on the territory of the Republic of Kazakhstan with the involvement of private capital of
the two countries [12].

¢ The calculated coefficient of elasticity E = 0.799 indicates that if Turkmenistan’s GDP changes
by 1%, Kazakhstan’s GDP will change by less than 1%. Turkmenistan’s GDP does not have a
significant impact on Kazakhstan’s GDP. The limited size of Turkmenistan’s economy, the focus on
exporting energy resources and limited investments are factors that limit its impact on the economy
of Kazakhstan.

The countries that imported more from Kazakhstan than Turkmenistan in 2021 were Russia
($5.99 billion), China ($10.6 billion) and Greece ($4.62 billion). The countries that imported more
from Turkmenistan than from Kazakhstan in 2021 were Georgia ($205 million), Cyprus ($85 million)
and Bulgaria ($31.5 million).

In 2020, Kazakhstan exported $76.6 million to Turkmenistan. The main goods exported by
Kazakhstan to Turkmenistan are wheat ($12 million), wheat flours ($10.7 million) and barium
sulfate ($7 million). Over the past 22 years, Kazakhstan’s exports to Turkmenistan have increased
by 8.67%, from $12.3 million in 1998 to $76.6 million in 2020. In 2020, Turkmenistan exported $48
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million to Kazakhstan. The main goods exported by Turkmenistan to Kazakhstan are: house linens
($15.2 million), petroleum gas ($12.9 million) and tomatoes ($9.39 million). Over the past 22 years,
Turkmenistan’s exports to Kazakhstan have increased by 6.4%, from $12.3 million in 1998 to $48
million in 2020 [13].

Thus, the coefficient of determination R?= 0.9476% = 0.8979 i.c. in 89.79% of cases, changes in
the independent variable lead to a change in the dependent one.

4) Analysis and evaluation of the relationship between the economies of Kazakhstan and
Uzbekistan:

* The calculated coefficient of elasticity E = 0.888 indicates that if Kazakhstan’s GDP changes by
1%, Uzbekistan’s GDP will change by less than 1%. The impact of Kazakhstan’s GDP on Uzbekistan’s
GDP is not significant.

The countries that imported more from Kazakhstan than Uzbekistan in 2021 were China ($10.6
billion), Greece ($4.62 billion) and Russia ($5.99 billion). The countries that imported more from
Uzbekistan than from Kazakhstan in 2021 were Switzerland ($2.4 billion), Afghanistan ($511 million)
and Turkey ($1.68 billion) [14].

¢ The calculated coefficient of elasticity E = 0.976 indicates that if Uzbekistan’s GDP changes
by 1%, Kazakhstan’s GDP will change by less than 1%. Uzbekistan’s GDP does not have a significant
impact on Kazakhstan’s GDP.

In general, although there are various types of ties and interactions between Kazakhstan and
Uzbekistan, the impact of Kazakhstan’s GDP on Uzbekistan’s GDP may be limited due to geographical,
trade, economic and political factors.

In 2021, Kazakhstan exported $2.47 billion to Uzbekistan. The main goods exported from
Kazakhstan to Uzbekistan were wheat ($532 million), copper ore ($183 million) and semi-finished
iron ($182 million). Over the past 23 years, Kazakhstan’s exports to Uzbekistan have increased by
14.1%, from $119 million in 1998 to $2.47 billion in 2021. In 2021, Uzbekistan exported $1.03 billion
to Kazakhstan. The main products exported from Uzbekistan to Kazakhstan were cars ($261 million),
lead ore ($40 million) and ethylene polymers ($38.7 million). Over the past 23 years, Uzbekistan’s
exports to Kazakhstan have increased by 11.4%, from $85 million in 1998 to $1.03 billion in 2021[14].

Thus, the coefficient of determination R?= 0.9312? = 0.8668 i.e. in 86.68% of cases, changes in the
independent variable lead to a change in the dependent one.

Conclusion

Thus, the analysis showed a direct and very strong relationship between the GDP indicators of
the Central Asian countries, these indicators are highly interconnected and changes in the GDP of one
country are accompanied by significant changes in the GDP of another country in the region in the
same direction. The study of the interconnections of the economies of Central Asia using correlation
and regression analysis is an important step in understanding the dynamics of the region’s development
and identifying factors contributing to its economic growth.

In this multiple regression model, multicollinearity was found, which led to problems in further
analysis and interpretation of the results. Multicollinearity has made it difficult to separate their effects
on the dependent variable, since their effects are mixed. Accordingly, their linear combinations were
used.

The coefficients of determination and average elasticity were calculated to determine the
interdependence of variables.

Analysis and evaluation of the relationship between the economies of Kazakhstan and Kyrgyzstan
showed that the impact of the economy of Kazakhstan on the economy of Kyrgyzstan is not significant.
Conversely, Kyrgyzstan’s GDP has a significant impact on Kazakhstan’s GDP. In 89.36% of cases,
changes in the independent variable lead to a change in the dependent one.

Analysis and evaluation of the relationship between the economies of Kazakhstan and Tajikistan
showed that the impact of Kazakhstan’s GDP on Tajikistan’s GDP is not significant. Conversely,
Tajikistan’s GDP has a significant impact on Kazakhstan’s GDP. In 95.37% of cases, changes in the
independent variable lead to a change in the dependent one.
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Analysis and evaluation of the relationship between the economies of Kazakhstan and
Turkmenistan showed that Kazakhstan’s GDP has a significant impact on Turkmenistan’s GDP.
Conversely, Turkmenistan’s GDP does not have a significant impact on Kazakhstan’s GDP. In 89.79%
of cases, changes in the independent variable lead to a change in the dependent one.

Analysis and evaluation of the relationship between the economies of Kazakhstan and Uzbekistan
showed in both cases that the impact of the GDP of both countries on each other is not significant. In
86.68% of cases, changes in the independent variable lead to a change in the dependent one.

A direct and very strong relationship between the indicators may have different reasons and may
indicate different relationships depending on the context of the study. For example, a high positive
correlation between the GDP of two countries may indicate a strong trade relationship, interdependence
in the export and import of goods and services, as well as the presence of similar economic structures.
A high correlation may also be the result of chance or coincidence, or there may be hidden factors
that affect both indicators independently of each other.Therefore, although a direct and very strong
relationship between indicators may indicate important relationships, further research and analysis
are necessary to identify specific factors and mechanisms that explain this relationship and confirm its
significance.

The role and importance of the states of the region are changing against the background of
serious geo-economic and geopolitical shifts taking place at the beginning of the third decade of the
XXI century on two continents — in Europe and in Asia. The impact of these shifts on the region is
potentially huge, but their final result is not yet predetermined [15, p.13]. The study and development
of the Central Asian region should be comprehensive and interconnected, and one of the main tools
here will be the expansion of economic cooperation and interaction between all five countries.
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Anjgarna

By makana e3iHiH CTpaTerusiIbIK OpHAJIacyblHa, TAOMFU PeCypCTapbIHa JKOHE OCIT Kele )KaTKaH YKOHOMUKAIIBIK
oneyeTiHe Kapai jkahaHABIK SKOHOMHKama OapraH cailblH MaHBI3IBI pein arkapatelH Optansik Asus (Kasakcraw,
Keiprei3cran, ©O30ekcran, ToxikcraH, TypikMEHCTaH) SKOHOMHUKAJApBIHBIH ©3apa OailllaHbIChl MEH e3apa
TOYEJAUIIriH 3epTTeyre apHaimraH. Opranblk A3us eNepiHiH SKOHOMUKAJIAPBIHBIH Oip-OipiHe ocepiH 3epTrey
aliMakTarbl SKOHOMMKAIBIK OaiilaHbICTap/AbIH KYpPAETl JKENCIH TyCiHyre KeMeKTecell >KOHE SKOHOMMKAIBIK
Moceseep/i LIenryre aHe alMaKTBIH TYPaKThl JaMybIH BIHTAJIAHABIPYFa NPAKTHKAIBIK acep ereni. 3epTTeyniq
MaKcaTbl — aiiMaK eJIepiHiH MaKpOIKOHOMHKAIBIK KOPCETKIMTEPiHIH e3apa OaiaHBICKI MEH ©3apa TOYeIIiTiK
JIOpEeXKECiH xoHe oapablH KasakcTaHHBIH SKOHOMHUKAJIBIK JaMyblHa 9CepiH aHbIKTay yoHe Oaraiay. baranay aiimax
engepinin JKIO nepekrepi HeriziHae KOPPENSIHSIIBIK KOHE PErpecCHsIbIK TaJIay OJICIMEH )Ky3ere achlpblUIaJibl.
Makana Kazakcran Pecry6nukace! FouibiM sxone sorapsl OimiM MuHHCTpiiri Feuibiv komutertiHig (BR18574168)
«Opranblk A3ust eJiepiHiH HHTETpalnsICHIHBIH TepenaeTyaeri KazakcTanslH peni jkoHe Ka3ipri TaHJarsl ypAicTep
mIeHOepiHAeri eNOiH TYpaKThl JaMybIHBIH MaKcaTTapbl» OarlapiaMajiblK-HbICAaHAJIbl Kap)KbUIAHIBIPY >KOOACHI
meHOepiHie JalbIHIAFaH.

Tipek ce31ep: 5KOHOMHUKA, aiiMakTap, e3apa OailaHpIc, ©3apa TOYEIIITIK, XaIbIKapajblK cayaa, SJKOHOMUKAIIBIK
Mocenenep, 3JKOHOMUKAIBIK Ocy.
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’MOCKOBCKHI TOCYIapCTBEHHBIH HHCTUTYT
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I. Mockga, Poccus

HCCJIEJOBAHUE B3AUMOCBA3U U B3AUMO3ABUCUMOCTH
IKOHOMUK HEHTPAJIBHOU A3UMU:
BJIUAHUE HA 3KOHOMMKY KA3AXCTAHA

AHHOTANUA

JlanHast cTaThsl MOCBSIICHA HCCIICIOBAHHUIO B3aMMOCBS3H M B3aMMO3aBUCHMOCTH SKOHOMUK L{eHTpanbHol A3nn
(Kazaxcrana, Keipreizcrana, Y30ekncrana, Tamkukucrana, TypkMeHHCTaHa), KOTOpast UTPaeT Bce OoJiee 3HAUNTEIhb-
HYIO pOJIb B TNI00ANbHOM SKOHOMHUKE MCXOJS U3 CBOETO CTPATETHUECKOTO PACIIONOKEHUS, IPUPOJHBIX PECYPCOB U
pacTyIero SKOHOMHUYECKOTo MoTeHIMaa. V3yueHne BIUSHUS SKOHOMUK cTpaH LleHTpanbHO#M Asum npyr Ha Apyra
OyzeT crocoOCTBOBATH, 0 MHEHHIO aBTOPOB, IOHMMAHHIO CIIOKHOM CETH SKOHOMHYECKHX CBSI3€H B PETHOHAX, YTO
MMEET MPAKTHYECKOE 3HAUYCHHE JUIsl PEIICHUS] SKOHOMHUYECKHUX TPOOIEM M CTUMYJIMPOBAHUS YCTOMYMBOTO Pa3BHU-
TS B cTpaHax. Llepto ucciaenoBanus sBISIETCS BBISBICHUE U OIICHKA CTEIIEHH B3aUMOCBSI3H U B3aMMO3aBUCHMOCTH
MEXIy MaKpOIKOHOMHYECKMMH MOKA3aTeIsIMHU CTPaH PErHoHa M WX BIMSHHE Ha 3KOHOMHUYECKoe pazBuTHe Kazax-
ctaHa. OlLeHKa MPOBOANTCS METOIOM KOPPEISIIMOHHO-PErPECCHOHHOTO aHaln3a Ha 0cHOBE AaHHbIX 0 BBII ctpan
perrona. CraTbs MOATOTOBJCHA B paMKax IIPOEKTa MpOrpaMMHO-IIeleBoro GpuHaHncupoBanus Komurera no Hayke
MuHucTepcTBa HayKu M BbIciiero odopasosanus Pecryonukn Kazaxcran «Ponp Kazaxcrana B yryOneHuu permo-
HaJIbHOM MHTerpanuu cTpaH LleHTpanbHOM A3MN M IenM YCTOMYMBOTO Pa3BHTHSI CTPAaHBI B paMKax II00AIbHBIX
TpeHIoB coBpeMeHHOCTI» (BR18574168).

KirodeBble cj10Ba: 5KOHOMHKA, PETHOHBI, B3aUMOCBSI3b, B3aHMO3aBUCHMOCTb, MEKIyHAPOIHAS TOPTOBIIS, KO-
HOMHYECKHE ITPO0IEeMbl, SKOHOMUYECKUI POCT.
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