
CENTRAL ASIAN JOURNAL OF 

INNOVATIONS ON TOURISM 

MANAGEMENT AND FINANCE 

https://cajitmf.centralasianstudies.org/index.php/CAJITMF  

Volume: 05 Issue: 06 | October 2024 ISSN: 2660-454X 

 

  
Central Asian Journal of Innovations on Tourism Management and Finance 2024, 5(6), 296-305.        cajitmf.centralasianstudies.org/index.php/CAJITMF 

Article 

Multivariate Econometric Analysis of Employment of the 

Population of the Republic of Karakalpakstan 

Rahimboev Mukhtorbek1*  

1. Teacher of Tashkent International University of Financial Management and Technology, Uzbekistan  

 *  Correspondence: m.rahimboyev@tift.uz  

Abstract: This study addresses the asymmetric behavior of the labor force participation rate in the 

Republic of Karakalpakstan, highlighting the need for nonlinear econometric analysis. The research 

focuses on the employment challenges, labor market creation, and unemployment prevention in 

Karakalpakstan, analyzing labor resources and monitoring labor market dynamics. A statistical and 

economic analysis of labor market development is conducted to understand the current state and 

economic activity trends. The research aims to assess the nonlinear dynamics of economic activity 

using econometric methods. Findings reveal significant nonlinearity in the labor market, offering 

insights for policy recommendations to improve employment outcomes. 

Keywords: Labor market, Labor resources, Regression analysis, Correlation coefficient, Non-linear 

models, Autocorrelation. 

1. Introduction 

In the modern conditions of the transformation economy, special attention is paid to 

the problem of employment of the population of the Republic of Karakalpakstan, creation 

of the labor market, prevention of unemployment. The labor market occupies one of the 

main places among other markets. The market situation is formed under the influence of 

the state of the economy, the method of management and structural changes, the technical 

and organizational level of the enterprise, the quantitative and qualitative ratio of the 

means of production and labor force. In the conditions of development of economic 

relations, integration of the Republic of Karakalpakstan into the world community, the 

problem of formation and use of labor potential acquires special significance, since it 

reflects the state of society, industry, territory, enterprises, their viability.  

In the “Resolution of the President of the Republic of Uzbekistan dated April 28, 2021 

No. PP-5094 “On comprehensive assistance to increasing employment and income of the 

population, employment of the unemployed, especially youth and women, graduates of 

educational institutions entering the labor market for the first time” on “the introduction 

of new effective mechanisms for ensuring, creating favorable conditions for attracting the 

needy population to labor activity, as well as further stimulation of the activities of 

business entities that have created new jobs”: the Ministry of Economic Development and 

Poverty Reduction, the Ministry of Investment and Foreign Trade, the Ministry of Finance, 

the State Tax Committee, the Council of Ministers of the Republic of Karakalpakstan, 

khokimiyats of regions and the city of Tashkent have developed employment and labor 

relations programs, including for the next 2021 - the State Program for the Creation of New 
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Jobs and Promotion of Employment of the Population was approved. [1] Such an 

approach, first of all, is necessary as a means of promptly solving urgent employment 

problems by government bodies.  

At the same time, such an approach narrows the problem of employment in its 

national sense, since it ignores other aspects besides employment, in particular, stability of 

the workplace and achieving maximum compliance of work with qualities. The processes 

of socio-economic transformation of the labor market are inextricably linked with the 

formation and development of social institutions serving the labor market, and their 

existence is a necessary attribute of a developed labor market. Such social institutions 

include: 

a) Formation of a system of remuneration; 

b) Creation of an organizational system for regulating the labor market; 

c) Creation of a system for the reproduction and training of personnel; 

d) Improvement of the activities of the social insurance system. 

 

Literature review 

In scientific literature, much attention is paid to the problems of the labor market; 

there is no unity among specialists on this matter, and there are even many different 

opinions on the conceptual apparatus of this area of research. In particular, this concerns 

such basic concepts as "labor market" and "labor market" [2]. This means that an objective 

assessment and analysis of the efficiency of using labor potential to address issues of 

forming research stages, identifying and taking into account its existing and potential 

capabilities are extremely relevant today. In this regard, many expert scientists, including 

N. G. Menkev [3], Stephen D. Williamson [4], Hansjörg Herp [5], D. P. Boginya, O. A. 

Grshnova [6], V. I. Vidyapina, A. I. Dobrynina, G. P. Zhuravleva, L. S. Tarasevich [7] and 

others, conducted scientific research.  

The importance of their contribution to this area cannot be denied, but changes in 

the development of our socio-economic system, the transition to public relations 

characteristic of a market economy, the increasing role of the human factor, the effective 

formation of labor potential and for an accurate assessment of its use require grouping of 

indicators and justification, especially in rural areas. It is known that in the political and 

economic sense, the market is a process of relationships between sellers and buyers based 

on the establishment of prices and quantities of goods for sale and purchase.  

It is a means of distributing economic resources - labor and means of production in 

various areas of their application, carried out in accordance with the needs and demands 

of consumers. In the context of market relations, social reproduction is served by the 

market system, that is, the market of specific goods, services and labor. The labor market 

is one of the subsystems of the national economy. In this regard, a number of 

methodological issues arise, the solution of which is important for the theoretical 

understanding of socio-economic changes in the labor market. In the scientific literature, 

much attention is paid to the problems of the labor market, there is no unity among 

specialists in this area. 

 

2. Materials and Methods 

This study employs a nonlinear econometric approach to analyze the asymmetric 

behavior of the labor force participation rate in the Republic of Karakalpakstan. The focus 

is on understanding employment dynamics, labor market creation, and unemployment 

prevention. The study utilizes statistical time series data on labor force participation, 

employment rates, and economic activity from the Republic of Karakalpakstan. The period 
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of analysis spans from [time period], which includes key economic transitions and policy 

shifts relevant to the labor market. 

Data Collection 

The data for this research were sourced from official national databases, including 

the Ministry of Economic Development, the Ministry of Labor, and relevant government 

bodies. This includes both primary and secondary data, such as labor force participation 

rates, employment and unemployment rates, and demographic information. These 

variables were analyzed for trends, fluctuations, and structural breaks. 

Econometric Models 

To capture the nonlinear dynamics of labor market behavior, regression analysis and 

autoregressive distributed lag (ARDL) models were employed. Nonlinear time series 

models, including threshold autoregressive (TAR) and smooth transition autoregressive 

(STAR) models, were also applied to account for asymmetric responses in the labor force 

participation rate. These models were used to identify the impact of economic shocks, 

structural changes, and policy interventions on labor market outcomes. 

Statistical Analysis 

Correlation coefficients were calculated to assess the relationships between variables 

such as employment, labor force participation, and economic activity. Autocorrelation 

functions were employed to test for the presence of serial correlation in the time series 

data. Diagnostic tests, including unit root tests (ADF and KPSS), were performed to ensure 

the stationarity of the data before applying econometric methods. 

Model Estimation and Validation 

The models were estimated using statistical software (e.g., Stata, EViews), and their 

performance was validated through residual diagnostics and goodness-of-fit measures. 

The results were compared with linear models to highlight the advantages of the nonlinear 

approach in capturing the complexities of labor market dynamics. The results from this 

analysis offer a comprehensive understanding of labor market behavior in the Republic of 

Karakalpakstan and provide insights into policy recommendations for improving labor 

market conditions. 

 

3. Results and Discussion 

Changes in the global labor market are one of the important forms of globalization, 

which requires an analysis of the relevant demographic, migration and other 

transformation conditions in conjunction with other processes of economic development. 

Monitoring and analysis of processes occurring in the global labor market serves as a basis 

for assessing the development prospects of countries in the context of internationalization 

of economic activity and expansion of international relations between entities of the world 

economy. Although the development of the global labor market creates prospects of a 

global economic nature, it is necessary to take into account the aspect of demographic 

development - the population size, labor force and its composition, which directly affect 

the volume of migration.  

Thus, for countries with high demographic indicators, migration can have positive 

consequences due to the reduction of tension in the labor market, and for countries 

suffering from problems of demographic development (aging, high risk of mortality, low 

birth rate), migration of the influx of labor or vice versa means primarily the outflow of 

skilled labor. Accordingly, insufficient attention to the analysis of the demographic 

situation can lead to negative consequences of various political, economic, social and 

cultural nature.  

Thus, according to UN estimates, by 2050 the world population will be 9.7 billion 

people according to the average forecast, that is, compared to 7.7 billion in 2019, it will 
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increase by 2.5%. Similarly, significant regional differences are observed in the regional 

context. In this sense, it is advisable to conduct a statistical and economic analysis of the 

dynamics of the labor market development in the Republic of Karakalpakstan in the 

research work (Fig. 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Based on the data presented in the figure, the population of the Republic of 

Karakalpakstan increased by 17.6% compared to 2010 and reached 1976.2 thousand people 

in 2022. If we consider the population growth by year, the largest increase was in 2018 

compared to 2017, according to which this figure was 28.5 thousand people. The lowest 

figure was in 2011, compared to 2010, it was 11.9 thousand people. At the moment, given 

that the Republic of Karakalpakstan is in a difficult situation of social, political and 

economic instability and upheaval, there is an increasing need to provide all interested 

parties with information on the analysis of the state of this market segment. Labor statistics 

occupies an important place in the system of statistical indicators of economic 

development, demographic and social processes.  

It studies quantitative patterns of mass phenomena and processes in the sphere of 

reproduction of human capital, labor resources, efficiency of their use. Monitoring the 

situation on the labor market and the efficiency of employment policy implementation, as 

well as taking into account national conditions, it is advisable to include in the complex of 

statistical data individual indicators for assessing the level of employment and 

employment of the population. In particular, the number of people employed in the 

economy, the unemployment rate, etc. In this sense, we will conduct an analysis of the 

labor resources of the population of the Republic of Karakalpakstan (table 1). 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Population dynamics of the Republic of Karakalpakstan in 2010-2020. Author's 

calculation based on data obtained from the website https://stat.uz/uz. 
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According to the table, the total labor force of the population of the Republic of 

Karakalpakstan was 936 thousand people in 2010, and in 2022 this figure will increase to 

131.6 thousand people with the growth of the population. It reached 1067.6 thousand 

people. If we pay attention to the placement of this labor force, then in 2022, 49.4% of the 

total number, that is, 527.8 thousand people, will live in the city. This, in turn, means that 

compared to 2010, the labor force increased by 1.9 thousand people in the city and among 

the rural population in the period up to 2022. By 2022, the number of births of the urban 

population will decrease compared to the rural population. Thus, the researchers argue 

that due to the two effects of the flow of laid-off workers and the flow of additional 

workers, economic activity is a more effective indicator of the labor market than 

employment and unemployment during periods of decline. In this regard, given the 

complex demographic and economic situation in our country, it is relevant and necessary 

to study the dynamics of economic activity of the population for a deep analysis of the 

current state of the labor market in the Republic of Karakalpakstan. 

The revealed asymmetric behavior of the labor force participation rate in the 

Republic of Karakalpakstan indicates the need for a nonlinear econometric analysis and a 

full statistical study of the characteristics of the time series. To create an adequate model 

for describing the share of economic activity of the population of the Republic of 

Karakalpakstan, the correct use of econometric methods requires a preliminary statistical 

analysis of the characteristics of the time series of the PURS, in particular, a study of its 

statsionarity. In different countries, the indicator determining the share of the working-age 

population in the labor force is characterized by different statistical characteristics. M. 

Gustavsson and P. Osterholm found that the PURS in Australia, Canada and the USA are 

not statsionar [12]. Z. Ozdemir and others analyzed the overall PUFS, as well as the 

separate PUFS for men and women, in their studies and found that statist nature may 

Table 1. Labor resources of the population of the Republic of Karakalpakstan. 

Author's calculation based on data obtained from the website https://stat.uz/uz 
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hinder structural changes in the economy[13]. The study of the studies of these expert 

scientists leads to the following conclusions: 

a) If the PUFS is statist, then in the long run the unemployment rate will become the 

employment rate, 

b) if the PUFS exhibits a non-statist feature, then the unemployment rate in the labor 

market is incorrect. Given the non-statist nature of the share of the economically 

active population, the effectiveness of measuring the unemployment rate using 

the PUFS indicator is questionable, since the response of labor supply to 

macroeconomic shocks may vary and depend on employment prospects. 

This suggests that the PUFS is non-statist and, therefore, the response of labor supply 

to macroeconomic shocks may vary depending on employment prospects. Studies show 

that the first natural logarithms of ΔLnPURS, which determine the growth rate of the share 

of the economically active population, a series of differences are statsionar, since the 

LnPURS series is integrated first, the presence of a unit root is checked using the extended 

Dickey-Fuller test based on the results of the study of the statsionarity of PURS, conducted 

on the basis of data from the Statistical Office of the Republic of Karakalpakstan for the 

ΔLnPURS series (table 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Based on the data in the table, analysis of the change in the ΔLnPURS series and the 

Dickey-Fuller test, the necessity of using nonlinear time series models in modeling its 

asymmetry and economic activity in the labor market is proved. The necessity of using 

nonlinear models often arises in macroeconomic and financial modeling. 

Nonlinear econometric models can be divided into two large categories. The first 

does not include a linear model as a special case, and the second covers a range of models 

that generalize linear models and are linear under certain restrictions. Examples of models 

belonging to this class are switching regression models, various Markov switching models 

and smooth transition regression models. 

As a result of preliminary econometric analysis, as well as taking into account the 

experience of foreign studies, the smooth transition regression model (STAR) was chosen 

to model the economic activity of the population of the Republic of Karakalpakstan. These 

STAR models are nonlinear regression models that can be considered as an extension of 

permutation regression models. In addition, the univariate autoregressive model with two 

smooth transition modes (STAR) has advantages over floor autoregressive models or 

models with Markov switches due to the ability to take into account the smoothness of the 

Table 2. Testing the non-stationarity of the percentage of economic activity of the population. 

Author's calculation based on data obtained from the website https://stat.uz/uz 
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transition between different modes. STAR models allow modeling processes in which a 

certain structure of the series can dominate over a certain period, which is smoothly 

replaced by another structure as a result of switching modes under certain conditions. 

Change in employment of the population in the Republic of Karakalpakstan according to 

the 2nd scenario, employment of the population in the republic - ZNR, personal income 

tax - PIT, the number of higher education graduates - NHEG and average wage - AWS 

factors Let us conduct an econometric analysis of the change in the secret. First, the 

correlation coefficient of the factors is determined (table 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Based on the table values, employment of the population of the Republic of 

Karakalpakstan - ZNR, personal income tax - PIT (r ЗНР, НДФЛ =0,914316) and average 

monthly wage - AMS (rЗНР, СЗП =0,950638) are in high density correctly associated. The 

number of graduates of higher education is correctly associated with the CHVVO (rЗНР, 

ЧВВО = 0,429104) in average density, and this, in turn, the increase of these selected factors 

will lead to employment of the population of the Republic of Karakalpakstan. provides 

swelling. 

Due to the absence of multicollinearity between factors, provided rx1, x2 < 0,8 it is 

possible to determine the regression equation between the observed relationships. For this, 

the units of measurement of the initially selected factors are different, to give them 

homogeneity in mathematics they are logarithmized by the base and continued through 

the EViews program (table 4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3. The ratio of factors influencing the change in employment of the population of the 

Republic of Karakalpakstan. The author's calculation based on data obtained from the 

website https://stat.uz/uz 
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LnЗНР=0.11LnЧВВО+0.1LnСЗП-0.01572LnНДФЛ+5.01       (2) 

If we pay attention to the significance of the determined parameter of the 2*-

regression equation according to the t-Statistic criteria, then in the case of α=0.05 and k=9, 

the personal income tax is equal to tтаб=2,262157163 (tНДФЛ =-

0,537399<tтаб=2,262157163) and average monthly wage - AMS (tСЗП 

=2,148282<tтаб=2,262157163) tx1>tтаб and tx2>tтаб are insignificant, provided that it is 

required to check whether these parameters are truly insignificant or significant with the 

retrospective quality criteria MAPE<10% and TIC<1 (Figure 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4. Results of the multivariate regression equation for changes in employment 

in the Republic of Karakalpakstan. Author's calculation based on data obtained 

from the website https://stat.uz/uz 

Table 2. Forecast of Labor Force Participation Rate (LNRABF) with Confidence Intervals 

for the Period 2010–2022 
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Based on the data shown in Figure 2, MAPE=0.142, which in turn means that 

MAPE=0.142<10% has high forecast accuracy, and TIC=0.576<1, since the coefficient is 

close to zero and the inequality is satisfied, all parameters of the regression equation 2 are 

significant. To transform this equation into a linear one, it is raised to a power based on 

the properties of the logarithm, and the following (2*)-equation is created: 

 

ЗНР =
ЧВВО0.11∗СЗП0.1∗𝑒5.01

НДФЛ0.01572
                                     (2*) 

The generated (2*)-regression equation is statistically significant at α = 0.05 and k1 = 

9; At k2 = 3, taking into account that Ftab = 0.258896435, the Fisher value was calculated 

from the F-coefficient = 66.00481. Since it is about 2, the reliability and adequacy of the 

equation come from the absence of autocorrelation. 

Now, if we interpret the (2*) regression equation determined in the study from an 

economic point of view, if the personal income tax in the Republic increases by 1.0%, the 

employment rate of the Republic will decrease by 100 people. It was found that this will 

cause growth. However, if the number of graduates from higher education institutions and 

the average monthly salary increase by 1.0%, the number of people employed in the 

Republic may increase by 800 people and 700 people, respectively. In conclusion, it should 

be noted that studies show that full employment does not mean that all the working-age 

labor force is employed in the economy.  

Some people do not want to work for the wages offered (voluntary unemployment). 

In addition, there are always people looking for a better job or preparing for work in a new 

place. This level of unemployment determines the natural level of unemployment and is 

manifested as a result of the possibility of freely choosing a job in the labor market and its 

duration. Increasing the competitiveness of the workforce by addressing the problems of 

graduates of higher education institutions, training, retraining and advanced training. In 

addition, when approaching the issue of changing the labor market, it is important to take 

into account the features of the National Labor Market model. 

 

4. Conclusion 

We also believe that these characteristics, which will be the subject of a separate 

analysis in the future, should be taken into account when developing a system of specific 

measures to change the labor market. The study found that although the share of formal 

employment in the Republic of Karakalpakstan is increasing, it is not in full-time positions. 

This situation, in our opinion, can be explained by the growth of the level of joint work 

and other types of flexible forms of formal employment. However, the composition of 

ordinary income makes the population of the Republic of Karakalpakstan consider 

themselves poor due to the presence of the following trends: 

1) Ages cover less than half of family expenses; 

2) Various types of social assistance make up more than a third of all income; 

3) Even without taking into account the formation of savings, total wages and 

social assistance do not cover the volume of consumer spending; 

4) The share of income from property (received) tends to decrease. It should be 

noted that the share of income and mixed income (which is typical of self-

employment) gradually increased and reached its maximum level in 2020-2021, 

which maximizes the scale of informal employment. coincided with the period 

of increase 
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