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 Abstract 

 The present study is aimed at analyzing small business and identifying the best ways for its 

development. The article also examines the current trends in the development of small business in the 

country. The author highlights the main problems and advantages that the economy and the competitive 

environment gain from increasing the share of small business in the structure of the country's GDP. 

Key words: GDP, Business, Entrepreneurship, Economic development, Profit, Statistics and F-test 

1. Introduction  

 In world practice, it is important to 

develop targeted strategies to further improve 

the business environment, implement active 

business projects to ensure sustainable economic 

development, conduct economic policies that 

have a positive impact on business development, 

conduct research to ensure business interests in 

both the state and society.In developing 

countries, 90 % of businesses are small and 

medium enterprises, which account for more 

than 50 % of job creation and economic 

development. Officially established small 

businesses contribute up to 40 % of the country's 

GDP. In informal businesses, these figures are 

much higher. The World Bank estimates that 

600 million jobs will be needed to provide 

employment for the growing workforce by 2030. 

This, in turn, requires business development to 

become a priority in each country. The degree to 

which the problem has been studied.The study of 

methods and methodological bases of analysis of 

business development processes is reflected in 

the research, scientific works, pamphlets and 

articles conducted by foreign and domestic 

economists. In particular, the theoretical aspects 

of business development were studied by foreign 

scientists  (Drogendijk, 2014; David et al., 2017; 
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Tursunov, 2017; Nabamita Dutta et al., 2018; 

Mustafakulov et al., 2019; Zarova and Tursunov, 

2019; Burkhanov and Tursunov, 2020). 

Scientists from the Commonwealth of 

Independent States (CIS) countries in the field of 

theoretical and practical aspects of business 

processes and models. 

2.Analysis and Results 

Business process modeling has always 

been an important issue in research in this 

area.There are currently more than 20 methods 

of business process modeling, which are selected 

mainly based on data types.The models used in 

business process analysis are mainly six, they 

are regressive models, error correction (ECM) 

model, autoregressive lag (ADLM, AIDS), 

vector autoregressive, cointegration (CI), time 

variability (TVP) models.The emergence and 

development of a business process depends on 

many factors, variables, and it is considered a 

complex system: in scientific research, such 

systems are studied on the basis of a systematic 

approach, that is, on the basis of systematic 

analysis and synthesis methods. 

In economics, such complex systems are 

modeled using econometric models based on 

multivariate correlation-regression analysis. 

When studying the process of business 

development at the national level, industry and 

industry, or in the ICT sectors, a set of factors 
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influencing it is taken into account. Therefore, at 

any level of research, its econometric model is 

based on multifactor regression. Based on this, it 

is proposed to use the theory of multivariate 

regression econometric models to model the 

process of business development. 

According to the theory of correlation-

regression analysis, the indicators of business 

development are divided into performance and 

factor indicators. In the analyzed economic 

process, the indicator of the share of business in 

GDP is considered to be the result indicator 

(sign) and the share of business in the industry, 

sector and business entities that affect its change. 

It should not be overlooked that the number of 

factor indicators is equal to the number of 

business entities.The general view of the 

multifactor regression equation reflecting the 

formation of the share of business in GDP is as 

follows: 

.       (1) 

Taking into account the selected factors, this 

equation is expressed as follows: 

,      (2) 

In this equation, m <n is obtained if 

secondary factors are excluded as a result of 

factor selection, and m> n if additional factors 

are included.. In this equation i– share 

of business in the network, - 

regression coefficients. They represent how 

much the total amount of business revenue in 

each sector will change, while the amount of 

business revenue in each industry will change by 

one unit, respectively. parameter a is equal to the 

share of business in the total business volume in 

the sectors that have not yet been considered.ε –

possible random error. 

The values of the equation parameters 

are determined using the "least squares method" 

used to solve the system of equations or using a 

special "Regression" command of MS EXSEL, 

STATA, EVIEWS, SPSS, GRETL software or 

other software products. 

MS EXSEL, STATA, EVIEWS, SPSS, GRETL 

software products can be used to create a 

regression equation, evaluate the statistical 

meaning of the structured equation and its 

parameters for the convenience of all. 

The next problem of econometric 

modeling is to assess the significance of the 

constructed regression equation and the 

statistical significance of its parameters. The 

importance of the constructed multivariate 

regression equation is Fisher's F-test. 

 

evaluated using. 

 -the sum of squares per degree of freedom 

of a factor, ; 

-the sum of squares on one degree of 

freedom of the residue, ; 

 –multifactor determination coefficient; 

− the number of parameters in front of the 

drive; 

number of observations. 

According to Fisher's F-criterion, if the 

value of F calculated by the above formula is 

greater than the table value of F, if the 

condition is satisfied, the regression equation 

will have statistical meaning.In multivariate 

regression, not only the statistical significance of 

the regression equation but also the importance 

of each factor included in the regression model 

is assessed. 

In general, the specific F-criterion of 

hyomil is determined, 

               
(4) 
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The statistical significance of each of 

them is evaluated by comparing them with the 

values in the table, and the problem of the 

sequence of entering each factor into the model 

is solved.In estimating the significance of the 

specific regression coefficient in multivariate 

regression with the Student t-criterion, the 

following formula is used for each factor: 

,                        (5) 

here  -specific F-criterion of hyomil. 

If the true value of  if the actual value 

of is greater than its table value, bi the factor is 

called statistically significant and the regression 

equation is recommended to solve the prognosis 

problem. 

Econometric models that reflect 

structured and past processes are now used to 

solve predictive problems, i.e., the problem of 

what changes in the process may occur in the 

future acceptable values of factor characters.In 

order to improve the basic models used in 

business process analysis, a business process 

analysis model was developed based on data 

using a combination of cointegration and error 

correction (ESM) models. 

According to Engl and Granger, if a pair 

of nonstationary variables xt belong to a single 

economic system such as white business and 

income, there must be a cointegration 

relationship that prevents them from moving 

away from each other. Hence, there is such an 

equilibrium force that the xt white variables 

move together over a long period of time. At the 

same time, the mathematical expression of the 

equilibrium model that occurs as xt whites move 

together over a long period of time is written as 

follows: 

                (6) 

        (7) 

According to Engl and Granger, while 

there is a long-term equilibrium relationship in 

formula (3), the imbalance errors in formula (4) 

rarely deviate from zero. This means that the 

model residue is stationary and oscillates around 

zero over time. 

        In the scientific literature, nonstationary 

periodic series are also referred to as “integrated 

processes”. The degree of integration of a string 

is determined by how many times it needs to be 

differentiated to make it stationary. Thus, 

stationary rows are “zero-level integrated” and 

are abbreviated as I (0). Once a series becomes 

stationary after differentiation, it is called first-

order integrated and is denoted by I (1). In 

general, if the periodic series is stationary after d 

times differentiation, it is called d-level 

integrated and is denoted by I 

(d): Non-stationary periodic 

series that are equally integrated are called 

cointegrated periodic series.If, хt and yt the 

variables are d-level cointegrated, 

linear equation (d-b) (in this, 

b>0) providing a level of integration ( ) If 

the vector exists, then хt and yt (d-b) is called 

degree cointegration and (хt,yt)   CI(d-b) is 

written in the form. Here ( ) vector is called 

the cointegration vector. Although this definition 

applies to two variable states, in this way, the 

state of a k-variable cointegration system can 

also be deduced. 

Engl and Granger show that cointegrated 

variables can always be transformed into an 

error correction mechanism and vice versa that 

the error correction mechanism can be 

transformed into cointegrated variables. The 

mathematical representation of the ESM model 

in Granger's theorem is as follows:

           (8)  
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In this case, Yt  ва X t – I(1) level 

integrated, while the independent and 

mean are "0" and the same variance is 

distributed evenly. Also, at least the 

value of one of the coefficients must be different 

from zero. Both equations are balanced because 

both sides of the equation are equally integrated. 

If, equality Yt  and X tdetects long-

term relationships between 

variables, the degree of 

deviation from the equilibrium 

position, and the coefficients show the 

power of the economic system to strive for 

equilibrium.It should be noted that the ESM 

model has several advantages over simple 

periodic series models, including the ability to 

distinguish between short-term and long-term 

features of reality and does not cause the 

problem of multicollinearity. Despite such 

advantages of cointegration tests, the 

appropriateness of their use should be verified 

by a number of tests, otherwise erroneous results 

may be obtained. 

In general, to calculate a cointegration 

equation, the degree of integration of the 

variables is first determined using unit tests, 

followed by cointegration tests. If these tests 

confirm that the variables are cointegrated, the 

ESM model is evaluated at a later stage. All of 

the tests shown are performed on software 

packages such as EVIEWS or STATA.Given the 

theoretical foundations of the cointegration 

model, the relationship between economic 

growth and the volume of products produced by 

small businesses is as follows: 

 

 

Here, Ln – natural logarithm, RGDP - 

real GDP, KB - means the volume of products 

produced by small business.Because 

cointegration communication testing requires a 

degree of integration of variables, the level of 

integration is determined for each variable 

before cointegration tests. The Dickey-Fuller 

(DF) test was used. This test was developed by 

Dickey and Fuller, is based on equation (8), and 

is used under the name "Unit Root Test": 

or

 

The volume of products produced by a 

small business (LnKBt) the variable is checked in 

the same way as the stationary two. Bunda, if 

LnRGDPt ваLnКБt nostational and equally 

integrated, the next step is the cointegration 

relationship between these variables. Durbin 

Watson Cointegration, Johansen Cointegration 

checked by means of such tests.Finally, the 

Granger Causality test is used to determine the 

direction of the relationship between the 

variables in the final step. Whether the volume 

of products produced by a small business in this 

test tool stimulates economic growth or vice 

versa. 

In studying the relationship between 

business and economic growth, most scholars 

have recommended the ESM model. The 

variables considered to be required to use the 

Granger correlation test must be characterized 

by stationary stochastic communication. If the 

unit root test (extended Dickey-Fuller, Phillips-

Perron) determines that the variable is not 

stationary, the product is obtained d times before 

the variable becomes stationary. While in the 

short run the variables are distant from each 

other, in the long run they may be cointegrated 

because they have a common equilibrium. A 

cointegration test is used to test a hypothesis that 

denies cointegration. Here, most researchers use 

the Johansen cointegration test. Once the 

cointegration relationship has been assessed, 

ESM and Granger relevance tests are used to 

examine short- and long-term dynamics. 

To empirically test the relationship 

between the volume of small business output and 

economic growth in Uzbekistan, a database was 

created using the data of the State Statistics 

Committee of the Republic of Uzbekistan, which 

included the volume of small business output in 

2000-2020, small business investment and GDP. 

their trend was identified. 
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In the period analyzed in Figure 3.2 below, there 

is a trend in the volume of products produced by 

GDP and small business, while there is no 

growth trend in the volume of investments 

directed to small business. In general, small 

business investment tends to grow, but in recent 

years its volume has declined sharply: 

 

Figure - 1: Dependence of GDP and volume of products produced by small business 

Table – 1: ADF test results 

Variable ADF statistics Critical values Probably Decision 

Ln GDP -3,879 1%  -3,75 

5%  -3,00 

10%  -2,63 

0,0022 Unit root is not 

available 

LnKB -5,153 1%  -3,75 

5%  -3,00 

10%  -2,63 

0,0000 Unit root is not 

available 

LnKBI -0,779 1%  -3,75 

5%  -3,00 

10%  -2,63 

0,8251 The unit has a 

root 

Variable level difference ADF statistics Critics  Probably Decision 

Ln GDP -1,924 1% -3,75 

5%  -3,00 

10%  -2,63 

0,3210 The unit has a 

root 

LnKB -2,329 1% да -3,75 

5% да -3,00 

10% да -2,63 

0,1628 The unit has a 

root 

LnKBI -0,543 1% да -3,75 

5% да -3,00 

10% да -2,63 

0,030 The unit has a 

root 

Table – 2: Johansen follow-up test results 

The number of 

cointegration 

equations according 

to the hypothesis 

Custom 

value 

Tracking 

statistics 

Critical 

value 

Probability 

Ln GDP and LnKB 

No 0,346 7,66 18,63 0,02 

Maximum 1 0,211 4,28 6,65 0,03 

Conclusion: There are two cointegration equations with 5% accuracy 

LnKB and LnKBI 

No 0,68 42,54 18,63 0,01 

Maximum 1 0,44 10,69 6,65 0,05 

Maximum 2 0,25 5,26 4,62 0,24 

Conclusion: There are two cointegration equations with 5% accuracy 
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To model these indicators, their 

logarithmization is required. In this regard, the 

above indicators are logarithmized in the 

dissertation.GDP, the volume of products 

produced by small businesses, the volume of 

investments directed to small businesses were 

checked using the stationary ADF-test, and the 

relationship between them was assessed using 

the Johansen cointegration test. In addition, the 

Granger connection test was used to determine 

the direction of cointegration. The ESM model 

was used to investigate the short-term 

correlation between the indicators studied.One 

of the important steps in the empirical analysis 

of periodic series is to determine the degree of 

integration of these variables. This was tested by 

the ADF test on the zero hypothesis that there is 

no unit root for all variables. The results of these 

ADF tests are presented in Table - 1. 

The data in Table - 1 show that the 

hypothesis of “no unit root” for GDP and small 

business variables was rejected in the 1%, 5%, 

10% confidence intervals, but in the volume of 

small business investments, “no unit root” was 

used. The hypothesis was confirmed with 1%, 

5%, 10% reliability. As a logical continuation of 

the analysis, the hypothesis that the variables 

have a “first-order root” was tested, and it was 

concluded that the volume of products produced 

by GDP and small business was not level 1 

integrated. In the next step, the Johansen Trace 

Test was performed to determine the presence of 

cointegration between nonstationary variables, 

and the following results were obtained. 

According to the follow-up test results, 

there are two cointegration equations between 

Ln GDP and LnKB. Similarly, it was found that 

there are two cointegration equations between 

LnKB and LnKBI. The Table - 3 confirms that 

the sign of normalized cointegration coefficients 

and t-test results are consistent with the 

hypothesis under test, and that the volume of 

products produced by small businesses, the 

volume of products produced by small 

businesses has a positive effect on the volume of 

investments in small businesses. The existence 

of a cointegration relationship between the 

variables indicates that they tend to be related to 

each other over the long term. The coefficients 

of the cointegration equation obtained on the 

basis of the test results are as follows: 

Table – 3: Coefficients of cointegration equations 

Variables Normalized 

cointegration 

coefficients 

Default 

error 

Ln GDP 1  

LnКБ 0,78 0,17 

Variables Normalized 

cointegration 

coefficients 

Default 

error 

LnКБ 1  

LnКБИ 0,53 0,04 

 

Table – 4: ESM model coefficients 

The resulting character is DL GDP 

An independent variable Coefficient t-statistics 

ECt-1 0,07 2,40 

DL GDPt-1 -0,15 -2,29 

DL GDPt-2 -0,64 -2,25 

DLKBt-1 0,14 2,49 

DLKBt-2 0,31 1,89 

Free had 1,07 2,79 

The resulting character is DLKB 

An independent variable Coefficient t-statistics 

ECt-1 -1,42 -2,68 

DLKBt-1 -1,63 -2,06 

DLKBt-2 -0,68 -1,07 

DLKBIt-1 1,19 2,23 

DLKBIt-2 0,81 1,78 

Free had -3,57 -2,42 
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We use the ESM model to see the short-

term relationship between variables. To evaluate 

the ESM model, an appropriate lag value should 

be selected using the Akaike AIC and Schwarz 

SC criteria. In the case under consideration, the 

optimal lag value is three. DLYaIM-0.15 on 

GDP; 0.14 and the volume of products produced 

by small businessesDLKB -1.63; 1.19. 

3. Conclusion  

Hence, the error correction factor - the 

value is negative and statistically significant. 

This result means that in the long run, the 

variables tend to be balanced, and the balance of 

GDP in Uzbekistan is adjusted by about 7% 

annually.The mathematical expression for these 

results is written as follows: 

D(L GDP)= 0,07*(L GDPt-1+0,78*LКBt-

1+3,72)-0,15(DL GDPt-1)-0,64DL GDPt-

2+0,31DLКBt-2+1,07(3.13) 

D(LКB)= -0,15*(LКBt-1+0,53*LКBIt-

1+3,72)+0,53*(DLКBt-1)+0,31DL GDPt-

2+0,18DLКBIt-2-3,57(3.14) 

Statistical, mathematical analysis of the 

relationship between the volume of products 

produced by small businesses and economic 

growth shows that the strongest factor 

influencing business growth in Uzbekistan is the 

volume of investments in small business.Thus, 

the Johansen test proved that economic growth 

in the Republic of Uzbekistan is a two-way 

correlation between the volume of products 

produced by small businesses, the volume of 

products produced by small businesses and the 

volume of investments in small business. 
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