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Abstract. In this scientific article, changes in foreign trade indicators under the influence of VAT 
and customs duty are analyzed using economic-mathematical methods for the indicators of 2017-
2021. The Darbin-Watson model was used to check the accuracy of the analysis results. 
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Introduction 
Taxes are one of the main sources of social protection and economic development, regardless of 
the country's development. 
 Taxation of foreign economic activity has its own characteristics both by country and by type of 
activity for a given country. This is explained, firstly, by the existence of a national tax system 
with characteristic features based on the political, economic and social regime of each country; 
secondly, diversity of types of activities within the country leads to diversity of taxation 
mechanisms in connection with taking into account the characteristics of certain activities. 
The main taxes paid in the taxation of objects of foreign economic activity are value added tax 
(hereinafter referred to as VAT), excise tax, income tax from the point of view of taxation of this 
sector. 
Taxation of foreign economic activity differs from taxation of domestic transactions: 
tax calculation and collection procedure; 
the procedure for obtaining discounts and the set of documents necessary to confirm this right; 
the procedure for calculating the taxable base to which the customs value belongs; 
features of transactions with goods under a specific customs regime. 
Literature review 
"Only two things are inevitable - death and taxes," wrote one of America's founders, Benjamin 
Franklin [1]. Paying taxes is the most difficult, tense and stressful relationship a citizen has with 
his country, regardless of his political views. 
In all countries, taxes are used as a tool of state regulation of the economy. The tax systems of 
most countries have evolved over the centuries under the influence of various economic, political 
and social conditions. Therefore, it is quite natural that the tax systems of different countries differ 
from each other: they differ in the types and structure of taxes, their rates, collection methods, the 
level, scope and number of benefits, etc. 
A. Smith in his work "Study of the nature and causes of the wealth of nations" contains general 
principles, among them: the neutrality of the tax system, its fairness, and the simplicity of the 
system [2]. 
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Due to the fact that the topic is wide-ranging and directly related to the fiscal policy implemented 
in the country, as well as the legal and normative frameworks, it is difficult to fully research the 
theoretical foundations of the topic. But the study of scientific works within the scope of the 
research goal is important for the quality of the research. 
Scientists who studied the topic and their scientific and methodological views can be cited as 
follows: 
According to A.S.Kucharov, a stable economic situation and further development in modern 
conditions is impossible without foreign trade. Increasing competition in the world market and 
increasing requirements for technical and economic indicators of goods forces exporters to 
intensify work on improving production, marketing forms and methods, and creating conditions 
for the implementation of new forms of foreign economic relations. The existence of a number of 
general foreign economic laws acceptable to all regions not only presupposes, but also determines 
the existence of specific laws arising from significant differences between regions. In the 
conditions of liberalization of foreign trade activities, the number of participants in foreign 
economic activity is increasing sharply, goods are crossing the border. At the same time, foreign 
and domestic entrepreneurs seek to profit from international exchange, sometimes forgetting the 
interests of the state and society. All this requires the improvement of the system of state methods 
of regulating foreign trade operations by improving existing mechanisms or introducing modern 
effective methods based on the latest developments in the field of ICT [3]. 
Gorodnova N.V., Domnikov A.Y. stated that state regulation of foreign trade activities is carried 
out in order to ensure favorable financial and economic conditions for the implementation of 
effective foreign trade activities, to protect the political and economic interests of the country, as 
well as to ensure national and economic security [4]. 
Kovshar E.A. when studying foreign trade operations and their types, foreign trade contracts, he 
cites the following: "Foreign trade operations can be carried out within the framework of 
international counter-trade, which is a number of reasons for the purchase of products in order to 
achieve a balance of export-import operations when entering into agreements between foreign 
counterparties. provides that it will be carried out together with the mutual delivery of goods. 
Forms of international countertrade include barter transactions, counter purchases, compensatory 
purchases, etc. [5]. 
Methods used for analysis. 
We analyze the qualitative data collected during the research using quantitative and non-
quantitative methods. 
During the analysis, a correlation between VAT and customs duty revenues and changes in the 
volume of foreign trade was determined. The validity of the model was tested using the Darbin-
Watson model. 
 Analyses and results 

Table 1. Indicators: Foreign trade turnover, VAT, custom tax for 2017-2021 [6] 
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 Indicators 
Foreign trade 
turnover (million 
US dollars) (Y) 

VAT (million 
soums) (x1) 

Custom tax (million 
soums) (x2) 

2017 26 566,1 14 687 1 708 
2018 33 429,9 27 877 1 826 
2019 41 751,0 33 809 2 303 
2020 36 256,1 31 177 3 554 
2021 42 170,5 38 439 4 765 

 
Let's find the paired correlation coefficients. 
 

(1) 

 
The values of the pair correlation coefficient indicate a very strong linear relationship between x1 

and y. 

 
The values of the pair correlation coefficient indicate a moderate linear relationship between x2 

and y. 

 
The values of the pair correlation coefficient indicate a strong linear relationship between x2 and 

x1. 

Features x 
and y 

∑xi 
 

∑yi 
 

∑xi*yi 
 

For y and x1 145989 29197.8 180173.6 36034.72 5485009471.2 1097001894.24 

For y and x2 14156 2831.2 180173.6 36034.72 532367061.1 106473412.22 

For x1 and 
x2 

14156 2831.2 145989 29197.8 447815818 89563163.6 

 
Dispersions and standard deviations. 

Features x 
and y  
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For y and x1 64577600.96 33362502.858 8036.019 5776.028 

For y and x2 1362604.56 33362502.858 1167.307 5776.028 

For x1 and 
x2 

1362604.56 64577600.96 1167.307 8036.019 

 
Matrix of paired correlation coefficients R: 

- y x1 x2 

y 1 0.9666 0.6603 

x1 0.9666 1 0.7354 

x2 0.6603 0.7354 1 

 
 
Evaluation of the significance of the additional inclusion of the factor (private F-test). 
The need for such an assessment is due to the fact that not every factor included in the model can 
significantly increase the proportion of the explained variation of the resulting attribute. This may 
be due to the sequence of input factors (because there is a correlation between the factors 
themselves). 
A measure of assessing the significance of improving the quality of the model, after including the 
factor xj in it, is a private F-criterion - Fxj: 

(2) 
where m is the number of estimated parameters. 

In the numerator - the increase in the share of variation y due to the additional factor xj included 
in the model. 
If the observed value of Fxj is greater than Fkp, then the additional introduction of the factor xj into 
the model is statistically justified. 
The partial F-test evaluates the significance of the "pure" regression coefficients (bj). There is a 
relationship between the particular F-criterion - Fxj and the t-criterion used to assess the 
significance of the regression coefficient for the j-th factor: 

(3) 
Let's estimate using a private F-criterion: 

1) the expediency of including factors х1 in the regression model after the introduction of хj (Fx1). 

Regression statistics 
Multiple R 0,969505307 
R-square 0,939940541 
Normalized R-square 0,879881082 
standard error 2238,154865 
Observations 5 
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Let us determine the observed value of the particular F-criterion: 

 
R2(x2,xn) = r2(x2) = 0.66032 = 0.436 
Fkp(k1=1;k2=2) = 18.5 
Let's compare the observed value of the particular F-criterion with the critical one: 
Fx1<18.5, therefore, it is not advisable to include the x1 factor in the model after the introduction 
of the x2 factor. 
2) the expediency of including factors х2 into the regression model after the introduction of хj 
(Fx2). 
Let us determine the observed value of the particular F-criterion: 

 
R2(x1,xn) = r2(x1) = 0.96662 = 0.934 
Let's compare the observed value of the particular F-criterion with the critical one: 
Fx2<18.5, therefore, it is not advisable to include the x2 factor in the model after the introduction 
of the x1 factor. 
Conclusion and recommendations 
As a result of the calculations, a multiple regression equation was obtained: Y = 15591.8067 + 
0.753X1-0.5449X2. An economic interpretation of the model parameters is possible: an increase in 
X1 by 1 unit of measure leads to an increase in Y by an average of 0.753 units; increase X2 by 1 
unit leads to a decrease in Y by an average of 0.545 units. The statistical significance of the 
equation was verified using the coefficient of determination and Fisher's test. It was found that in 
the situation under study, 93.99% of the total variability of Y is explained by a change in factors 
Xj. It was also found that one or more model parameters are not statistically significant. 
The analysis of this study revealed the following: 
94% of the change in the country's foreign trade depends on other factors. Taxes and customs 
duties should also be taken into account here. 
There is a correlation between VAT revenues and foreign trade turnover, and a change in VAT 
revenues by 1 unit leads to an increase in foreign trade by 0.753. This can certainly be explained 
by the 15% rate applied to imported goods. 
Autocorrelation coefficients of random data should have a sample distribution approaching normal 
with zero mathematical expectation and standard deviation equal to 

 
If the first-order autocorrelation coefficient r1 is in the interval: 

-6.205*0.447 < r1 < 6.205*0.447 
then we can assume that the data does not show the presence of first-order autocorrelation. 
Using the calculation table, we get: 
Since -2.775 < r1 = -0.795 < 2.775, the remainder independence property holds. There is no 
autocorrelation. 
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Without referring to the tables, we can use the approximate rule and assume that there is no 
autocorrelation of residuals if 1.5 < DW < 2.5. Since 1.5 < 3.51 > 2.5, there is an autocorrelation 
of residuals. 
For a more reliable conclusion, it is advisable to refer to tabular values. 
According to the Durbin-Watson table for n=5 and k=2 (significance level 5%) we find: d1 = 0.95; 
d2 = 1.54. 
Since 0.95 < 3.51 and 1.54 < 3.51 > 4 - 1.54, there is an autocorrelation of the residuals.  
The  model proved itself. The results are reliable. 
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