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Abstract: 

The article describes the scientific and practical aspects of the econometric analysis of 

economic growth in Uzbekistan in the context of an extensive, intensive and digital economy. 

It also analyzes the pros and cons of ensuring the quality of economic growth in an extensive, 

intensive and digital economy. 
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Economic growth is measured by the increase in the volume of production in society or the 

volume of products and services created per capita. It is definitely represented by an increase 

in real gross national product or real national income. Measuring economic growth by absolute 

GDP growth or by real GDP per capita growth depends on how it is being done. Usually, 

measuring the economic growth of a country by the increase in the absolute volume of GDP 

is used to assess its economic potential, and measuring it by the increase in the amount of real 

GDP per capita is used to compare the standard of living in the country. The ratio between the 

rate of growth of the social product and the change in the amount of production factors 

determines the extensive or intensive types of economic growth. Extensive economic growth 

is achieved due to the increase in the amount of factors of production while preserving the 

previous technical basis of production. 

Let's say that in order to increase production by two shares, another enterprise will be built 

along with the existing enterprise, which is similar in terms of capacity, quantity and quality 

of installed equipment, the number of labor force and the composition of skills. In extensive 

development, if it is carried out purely, the efficiency of production remains unchanged. The 

fact is that the extensive method of growth has not only a positive side (simple and cheap 

growth, up to certain limits), but also a negative side: 

- due to the fact that the quantitative growth of product production is not followed by technical 

and economic progress, it is characterized by technical stagnation; 

- in most cases, the growth of production assumes a cost-effective character. 
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It is important to increase the standard of living of the people, to build a free and prosperous 

life, to ensure the stable growth of the national economy and to increase the income of the 

members of the society. Currently, the stage after industrial development is typical for the 

development of the world's leading countries, and the role and place of economic growth 

factors are changing at this stage. The factor of scientific and technical development has been 

added to the traditionally calculated three factors: labor, land, and capital, and information and 

knowledge have become the most important resources. The digital economy is formed directly 

on this basis, and a person and his potential play a decisive role in this economy. 

 

Analysis of literature on the topic.  

The use of information technologies in the economy of Uzbekistan, the current issues of the 

introduction of the digital economy, and the researches related to the measurement of the 

impact on the socio-economics were researched by S.S. Gulyamov[1]. , including: B. Panshin 

[2] explains the origin of the new type of economy as a result of the electronic information 

and neural network technological revolution. The following processes stand out as necessary 

conditions: emergence of technological innovations in electronics; existence of public demand 

for digital competences; The emergence and development of "Internet of Things"; introduction 

of technological innovations into the social sphere; development of digital platforms in various 

fields; normative regulation of the use of information and telecommunication technologies in 

various spheres of activity, etc. Considers that the main focus is on qualitative changes in the 

foundations of economic development, the principles of organization of production and 

management, the transition of the entire world system to a state of instability, R. Bukht[3] 

justifies that the basis of the digital economy is the "digital sector", that is, the main digital 

information/information and communication technologies (ICT) enterprises producing 

products and services. In addition to analyzing the difficulties that arise in determining the 

scale of the digital economy, this article provides an approximate estimate of the share of the 

digital economy in the world economy: according to the proposed definition, it is about 5 

percent of the world GDP. and covers 3% of the world labor market. A.G. Aganbegyan[4] 

considers that the success of developed countries is explained by a change in the attitude 

towards human capital from the point of view of public policy: spending on the social sphere, 

considered irreversible, begins to be considered as an investment in the future well-being of 

the country. G.I.Tarakanov[5] studied the influence of 30 macroeconomic variables on the 

growth rate of GDP per capita in 1960-2004 based on the selection of countries created by the 

method of correlation analysis. It is shown that the nature of this effect depends on the level 

of development of the country. 6 main factors of economic growth were identified, and it was 

revealed that their impact on the growth dynamics of GDP per capita largely depends on the 

level of development of the state economy. Khan W. [6] In modern conditions, the most 

appropriate model of the economic development of the Russian economy is the achievement 

model. The introduction of this model of development allows to upgrade equipment at the 

expense of foreign samples in a short period of time and to achieve an increase in the volume 

of production, primarily in the light and food industry. It is justified that it helps to reduce 

unemployment and create new workers. I.E. Dolgova[7] analyzes the advantages and 
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characteristics of econometric modeling. The article discusses the possibilities of using it for 

the macroeconomic study of the development of the state's national economy. 

Developed a complex recursive econometric model describing the development of the national 

economy of Uzbekistan in 2010-2020. This econometric model studies the implementation of 

predictive calculations of macroeconomic indicators of the socio-economic development of 

the republic for the medium-term perspective. 

 

Research methodology 

Analysis and synthesis, economic-mathematical modeling, comparative analysis, correlational 

and regression analysis, scientific abstraction, forecasting and other methods were used in the 

research. 

Analysis and discussion of results. There is no doubt that economic growth serves to increase 

the country's general wealth, expand the state's capabilities to solve poverty, hunger, and other 

social problems. That is why the high level of economic growth is one of the main indicators 

of economic policy in most countries of the world. 

Material wealth plays a huge role in society and human life. An increase in income can be 

seen as a major means of expanding human opportunities, such as employment in a prestigious 

job that provides material and moral satisfaction. In addition, income is a source of taxes and 

other revenues, which are necessary to ensure social protection of vulnerable segments of the 

population, to implement social programs, that is, to redistribute material goods. 

Equitable distribution of resources expands the choice of benefits for all members of society, 

and also creates the basis for improving the quality of life. The relationship between income 

and human life should be formed with the help of a state strategy that includes tax-budget and 

social policy measures. 

At the same time, income measured by the amount of gross domestic product (GDP) cannot 

be the only criterion of human development. Many examples can be given from the world 

practice that only the increase of GDP does not lead to an increase in the level of education, 

strengthening of people's health, and provision of human rights and freedoms. Even in 

countries with almost the same average income, quality of life indicators can differ 

significantly from each other. 

Econometric modeling of the economy is complex not only from the organizational and 

technical point of view, but also from its methodological and theoretical aspects. It requires 

the creation of a new concept based on international standards, its effective use, critical study 

and development of proposals for its modernization, forecasting. A lot of attention is paid to 

the method of correlation and regression analysis during the construction of statistical models 

representing the assessment between events. 

The method of correlation and regression analysis is implemented directly on the basis of 

econometric modeling, and its stages are as follows: 

- formation of the research goal (analysis of the research object, forecast, simulation of 

development, management decision, etc.) determination of the economic variables of the 

model; 
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- analysis of the studied economic phenomenon, formation of information known before the 

start of modeling; 

- the type of economic model is determined, the interrelationship between variables is 

expressed in mathematical form, the initial conditions and limitations of the model are 

expressed, and, of course, the necessary statistical information is collected among these stages. 

The model is analyzed statistically, the quality of its parameters is evaluated. The validity of 

the model is checked, it is determined how well the constructed model corresponds to the real 

economic phenomenon. 

Nevertheless, in the research, we will initially perform an econometric analysis of extensive 

growth using statistical data of the economy of the Republic of Uzbekistan for the years 2000-

2020. 

For this, the volume of the gross domestic product of the Republic of Uzbekistan - GDP, 

investments in fixed capital - AKI, the value of fixed assets in economic sectors - AFQ, the 

number of jobs in the economy - IBS, the number of enterprises and organizations operating 

in the economy of the Republic of Uzbekistan - KS and income from available natural 

resources - TRD factors we will analyze the change as a result of the effect econometrically. 

In this regard, in order to make sure that the influencing factors are correctly selected, the 

correlation coefficients between them are determined (Table 1). 

 

Table 1 Correlation coefficient between factors of intensive change of gross domestic 

product of the Republic of Uzbekistan. 

 
 

2-table The parameter and quality criteria of the extensive change model of the gross 

domestic product of the Republic of Uzbekistan

 
All factors are weakly inversely associated with the number of operating enterprises and 

organizations, and since there is no conditional multicollinearity between the factors, the 

regression equation can be determined using the EViews program. Since the factors selected 
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for this purpose have different measurement units, logarithms of the factor indicators are used 

to form a non-linear equation, and it is checked based on quality criteria (Table 2). 

Using the coefficients presented in the table, a linear logarithmic equation is first determined 

and it is expressed as follows: 

 
In order to simplify the mathematical rules and calculation processes and to achieve the 

accuracy of the results, the regression equation 1 created above is potentiated and the following 

equation is created according to it: 

 
 

If we pay attention to the significance of the determined parameters of the 1*-regression 

equation according to the t-Statistic criteria, with a=0.05 and df=15, from the equality of 

tJad=2.13145, investments in fixed capital - KI(tAKI=-1.44627) and income from natural 

resources - TRD(tTRD=1.159788) factors are insignificant under the condition this>tjad, and 

retrospective quality criteria MAPE (Mean Absolute Percentage Error) and TIC (Tayl 

inequality coefficient - an alternative measure of Tayl forecast accuracy) can be used to check 

it. (Figure 1). 

 
Figure 1. Retrospective quality criteria of extensive growth model parameters 

 

If we give an economic explanation to the defined 1*-regression equation, if the value of the 

main funds in the economic sectors and the amount of income from available natural resources 

is 1 bln. if it is planned to increase to soums, then the volume of gross domestic product will 

be additional, respectively 0.3 bln. soums and 1481.4 bln. soums, if the number of jobs in the 

economy and the number of enterprises and organizations operating in the country are 

increased to a thousand, the gross domestic product of the country will increase to 45.8 billion 

soums. soums and 1560.2 bln. can be increased to soum. It should be noted that currently the 

country is saturated with investments and the volume of investments in fixed capital is 1 bln. 
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reducing the country's gross domestic product by 1.3 billion soums. it was found that it will 

lead to an increase of soum. 

In the conditions of intensive type of economic growth, the expansion of production scales is 

achieved by improving the quality of production factors, modernizing production and 

improving the skills of the workforce, as well as by better using the existing production 

potential. The intensive way is reflected in the productivity of each unit of the resources 

involved in the production, ultimately in the increase in the quantity of the product, and in the 

increase in the quality of the product. The intensive growth model has a number of new 

characteristics, features and advantages: 

- is a somewhat difficult method of economic growth, in which scientific and technical 

development occupies a decisive place. Accordingly, it implies a high level of growth of 

production forces, equipment, technologies and high education and specialization of 

employees; 

It is this method of economic growth that allows solving the problem of limited resources. 

And it is in this way that one of the main sources of economic growth is the saving of resources, 

which is somewhat cheaper for society than the growth of resources. 

Many studies on growth have identified the accumulation of physical and human capital as the 

most important factors for economic growth, as well as production technology and sound 

economic policies. Based on this, based on the above-mentioned characteristics of intensive 

growth, we will perform an econometric analysis of intensive growth using statistical data of 

the economy of the Republic of Uzbekistan for 2000-2020. 

In this regard, the GDP of the Republic of Uzbekistan - Labor productivity to GDP - MU, 

capital productivity - KU, spending on scientific research and development - ITX and 

assuming that differences in the growth of economic growth rates between countries lead to a 

significant redistribution of both skilled and unskilled workers , the number of people who 

graduated from a higher educational institution - we will do an econometric analysis of 

changes as a result of the influence of OMS factors. Because they tend to move from poor 

countries or low-wage areas to rich countries or high-wage areas. In order to carry out the 

analysis, first of all, the correlation coefficients between them are determined to make sure 

that the influencing factors are correctly selected (Table 3). 

Table 3 Correlation coefficient between factors of intensive change of gross domestic 

product of the Republic of Uzbekistan 

 
Based on these results, it is possible to continue to determine the multi-factor regression 

equation of the gross domestic product of the Republic of Uzbekistan in relation to the 

observed relationship through the EViews program. Before that, of course, all the selected 

factors should be logarithmized according to the basis. 

The purpose of carrying out this process is that the difference in the units of measurement of 

the selected factors in relation to the gross domestic product of the Republic of Uzbekistan 
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requires logarithmization of the factors. After logarithming the factors, the coefficients for 

creating a multi-factor regression equation of the gross domestic product of the Republic of 

Uzbekistan are determined by the EViews program and checked based on quality criteria 

(Table 4). 

Table 4 Parameters and quality criteria of the intensive change model of the gross domestic 

product of the Republic of Uzbekistan

 
According to the determined table values, if we first focus on the significance of the 

parameters by t-Statistic criteria, with a=0.05 and df=16, the cost of scientific research and 

development is equal to tJad=2.119905 - ITX tITX 1.518266) and the number of graduates – 

OMS(tITX =-1.548316) factors are insignificant under the condition this>tjad, and it is 

necessary to check with MAPE and TIC to make sure that these parameters are really 

significant or insignificant (Figure 2). 

 
Figure 2. The results of the retrospective quality criteria of the parameters of the intensive 

change model of the gross domestic product of the Republic of Uzbekistan 

 

In conclusion, higher rates of higher education among the population are not harmful to 

economic growth, but beneficial because the economy allows more people to be involved in 
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research. This type of endogenous growth model shows increasing returns to scale with respect 

to all inputs used in production. Because there is no competition in the intermediate goods 

sector, inventors can earn income by selling patent rights to intermediate goods producers. 

Protection of research in terms of patent rights or subsidies to researchers becomes optimal 

because research increases productivity by increasing the stock of knowledge throughout the 

economy. This, in turn, results from the connection between the number of highly educated 

people and the development in ensuring intensive growth. 

Another aspect of economic growth is that the penetration of digital technologies into the 

economy today is a little different from the initial situations, and it is appropriate to pay 

attention to it in the context of the digital economy. Currently, there is no single standard 

definition for the academic definition of the digital economy concept. In the field of foreign 

research studies, in 1996, the American IT-consulting specialist Tapscott was the first to put 

forward the concept of digital economy in the report "Digital Economy: Opportunities and 

Threats in the Age of Network Intelligence". The main feature of the concept is the digital 

flow and transmission of information through the network. 

In 1998, the government report "Emerging Digital Economy" published by the US Department 

of Commerce introduced the term digital economy for the first time, and the concept of digital 

economy was gradually recognized by governments and scholars around the world[9]. Since 

then, relevant research on the digital economy has begun to rise, in the process the 

understanding of the digital economy has been continuously enriched and deepened, and the 

category of digital economy research has been continuously improved. 

There are two main perspectives to narrowly define the digital economy. First, the digital 

economy is divided into two parts, namely ICT services and manufacturing, which are defined 

as the digital economy, and the second is retail, the platform economy, and the sharing 

economy, which are mainly supported by ICT and cannot be separated by official industry 

codes. 

According to Maglio, "the digital economy consists of four parts: internet infrastructure, e-

commerce, digital delivery of goods and services, and retailing of tangible goods." According 

to Meisenberg, the digital economy consists of three main components: e-business 

infrastructure, e-business and e-commerce[10]. Based on the research, it should be noted that 

in recent years, many studies have identified relevant products or industries based on the 

identification of the components of the digital economy. Digital platforms have the potential 

to bring together people, organizations and resources to facilitate key interactions between 

businesses and consumers, as well as improve the efficiency of business management. 

In this sense, in the research work, the factors affecting the change of the gross domestic 

product of the Republic of Uzbekistan - GDP are the total number of Internet users in the 

country - IFJ, the number of subscribers with mobile communication - MAE, the number of 

enterprises and organizations connected to the Internet - IUK, and the number of broadband 

Internet access the number of those who were - PIK was selected and it was aimed to conduct 

research among these selections. 

With the help of econometric analysis among the selected factors, the model of the change of 

the volume of the gross domestic product of the Republic of Uzbekistan in the conditions of 
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the digital economy was determined. First of all, the level of general and specific correlation 

between these factors was calculated (Table 4). 

 

Table 4 In the conditions of the digital economy, the degree of connection of the volume 

of the gross domestic product of the Republic of Uzbekistan with the factors

 
 

Table 5 Parameters of the regression equation of changes in the volume of the gross 

domestic product of the Republic of Uzbekistan in the conditions of the digital economy 

and their quality criteria

 
Using the coefficient values determined based on the calculation results presented in the table, 

the following logarithmic linear equation is first created: 

 
The resulting regression equation 3 is divided by powering to establish the accuracy of the 

resulting values and the compatibility with the real process, with the following result: 

 
If we pay attention to the significance of the parameters of the 3*-regression equation 

according to the tStatistic criteria, with α=0.05 and df=16, the number of subscribers who only 

have mobile communication is equal to tJad=2.119905 (tMAE=-1.181523 <tJad = 2.119905) 

is insignificant, we check with MAPE and TIC to be completely sure whether this parameter 

is significant or not (Figure 4). 
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Figure 4. Results of retrospective quality criteria of 3*-regression parameters 

 

Based on the data presented in Figure 4, it can be noted that MAPE=0.668, which in turn is 

MAPE=0.668. 

According to him, if the number of Internet users in the Republic of Uzbekistan is increased 

to 1000 people, the gross domestic product of the country will be 10.5 billion. additional 

increase to soums and reduction of the number of subscribers with mobile communication by 

1,160.4 billion. it was determined that there will be an opportunity to increase the volume of 

gross domestic product to soums. This situation can be explained by reducing the speed of the 

Internet as a result of improper use of the Internet by subscribers who have a mobile 

connection. 

In addition, if we increase the number of enterprises and organizations connected to the 

Internet by one unit and the number of people who have access to broadband Internet by one 

thousand, then the volume of the gross domestic product of the Republic of Uzbekistan will 

be 3.93 billion, respectively. soums and 11.8 bln. it was determined that there is a possibility 

of additional increase to soum. 

Conclusions and suggestions. In short, the Internet has launched the third wave of capitalism, 

which is changing many aspects of the global market - from consumer behavior to new 

business models. Mobility, cloud computing, business intelligence, and social media support 

this shift in both developed and developing economies. 

Tectonic shifts in the global economy, along with technological leaps, are irreversibly 

changing the world market. The global recession of 2008-09 accelerated market trends driven 

by consumer spending awareness, industry transformation, globalization of markets, business 

uncertainty and risk, driven by the Internet and other forces. Rethinking it disrupts 

conventional thinking about key issues: where to find growth, how to satisfy customer needs, 

and how to go to market. 

Although sometimes thought of separately, economic growth and technology are closely 

related, and studies show that industrial expansion, rising wealth, and population growth in 

emerging markets have increased the demand for technology. In a developed economy, 

however, high rates of return for investors reinforce the need to save costs and expand 
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innovation. Regardless of their location, companies that want to grow must engage with the 

booming parts of the economy—the digital market and the developing world. This creates a 

good period that promotes the digital market in developing and developed economies. 

In today's interconnected environment, this virtuous circle can lead to rapid market changes 

unlike in the past. Historically, most firms in advanced economies have modernized as part of 

an internal strategy, first growing within their own borders and then replicating their business 

elsewhere. However, today's emerging economies are doing so because technology has made 

access to global capital, talent, and other resources much easier, allowing them to plan for the 

global market immediately. 
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