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Abstract. An econometric analysis was conducted to examine customs fees collected by customs
authorities and the factors affecting their formation. Based on the research findings, the key determinants
of customs fees were identified, and scientific conclusions, practical recommendations, and policy proposals
aimed at improving the mechanism for determining customs fees were developed.

Keywords: customs fees, customs privileges, foreign trade turnover, import volume, trend model,
econometric models, dependent variable, independent variables.

AHHoTauus. NMpoBeaeH 3KOHOMETPUYECKMIA aHanmM3 TaMOXEHHbIX COOPOB, B3UMAaEMbIX TAMOXEHHbIMM
opraHamu, a Takke PakTopoB, OKa3bIBAKLLMX BNUSHUE HA UX hopMupoBaHue. Mo pesynbsratam UccrneaoBaHns
onpeaeneHbl OCHOBHbIE (haKTOPbI, BANUSIOLME HA BENNYMHY TaMOXKEHHbIX COOPOB, U paspaboTaHbl Hay4Hble
BbIBOAbI, NPaKTUYECKNE PeEKOMEHAALMN U NPEANOXKEHUS, HAanpPaBNeHHbIE HAa COBEPLLEHCTBOBaHME MexaHU3ma
nx oopMMpPOBaHMS.

KnroueBble crnoBa: TaMOXeHHble CO0pbl, TAaMOXXEHHbIE NbroThbl, BHELLUHETOProBbI 060POT, 06LEM MMNOPTA,
TpPeHOoBasi MoAesb, 3KOHOMETPUYECKME MOLENM, 3aBUCMMAs NEPEMEHHAs!, HE3aBUCUMbIE MEPEMEHHbIE.

INTRODUCTION

Customs fees are considered one of the important economic instruments for increasing state budget
revenues. Their essence is primarily determined by their role in regulating foreign economic activity, protecting
the national market, and generating budget revenues. Through customs fees, an appropriate system of
regulation and control is established in the implementation of foreign trade operations, thereby contributing to
the protection of the country’s economic interests.

According to the Decree of the President of the Republic of Uzbekistan No. DP-21, dated 16-02-2026,
“On Additional Measures to Consistently Continue Reforms and Bring Them to a New Stage within
the Framework of the Priority Directions of the Country’s Development until 2030,” a new stage of
reforms was approved. Section Il of this Decree, entitled “Ensuring Public Welfare through Sustainable
Economic Growth,” identifies Goal 46, “Ensuring Fiscal Stability and Effective Management of State
Obligations,” as one of the key priorities. In particular, the task of ensuring that the share of customs
revenues in gross domestic product remains at no less than 4.4 percent through the improvement of
customs administration was established [1].

In this context, analyzing the factors affecting the efficiency of customs fee revenues is highly relevant not
only for optimizing economic policy but also for enhancing customs administration and ensuring its effective
integration with modern international trade processes.

LITERATURE REVIEW

It should be noted that among the scholars of Uzbekistan, B.Yu. Khodiev, T.Sh. Shodiev, and B.B.
Berkinov conducted significant research on the econometric modeling of economic development [3—4]. In
addition, Yu. Mukhamedov investigated the factors and econometric models of sustainable socio-economic
growth [5].

According to the young economist O. Sarmanov, “In Uzbekistan, the efficiency of customs revenue
collection is mainly influenced by factors such as import volume, customs tariffs, and exchange rates.” In his
opinion, the growth of import volume is one of the key factors contributing to the increase in customs revenue
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collections. At the same time, the relationship between tariff rates and macroeconomic indicators is also of
considerable importance. The author substantiates the necessity of applying scientific approaches based on
econometric analysis to further improve the efficiency of the customs system [6].

In a study conducted by O. Sarmanov together with co-authors, the economic essence of customs privileges
and preferences, theirimpact on foreign economic activity, and issues related to improving their effectiveness were
analyzed. According to the authors, customs privileges represent an important instrument for stimulating
foreign trade, improving the investment climate, and supporting entrepreneurship. Furthermore,
enhancing the targeted and efficient application of such privileges contributes to strengthening state
budget revenues while promoting sustainable economic development [7].

In research conducted by the local economist scholars T. Pardaev and O. Sarmanov, the processes of
calculating and collecting customs fees were comprehensively analyzed, and the necessity of optimizing these
processes in accordance with international standards was substantiated. According to the authors, customs
fees should be determined in proportion to the cost of the services provided, while the introduction
of digital technologies contributes to improving transparency, efficiency, and the overall quality of
customs administration [8].

RESEARCH METHODOLOGY

The study employed scientific observation, tabular and graphical analysis, correlation analysis, regression
analysis, statistical grouping, and comparative analysis to examine the determinants of customs fee revenues.

ANALYSIS AND RESULTS

The application of econometric methods to the study of customs fees collected for the state budget
contributes to improving the quality of financial and economic analysis and to developing scientifically grounded
recommendations for enhancing customs policy. Particular attention is devoted to the construction and analysis
of an econometric model reflecting the dependence of customs fee revenues on key macroeconomic and
foreign trade indicators.

An econometric analysis of the customs activity indicators of the Republic of Uzbekistan for the 2010-2025
years was conducted. Based on the methodology of econometric modeling, the following factors were selected
for the multi-factor econometric analysis. The dependent variable is the amount of customs fees collected,
measured in million soums (Y). The independent variables include customs fee exemptions, measured in million
soums (X1), foreign trade turnover, measured in million USD (X2), the number of cargo customs declarations
(CCD), measured in units (X3), the number of foreign economic activity (FEA) participants, measured in units
(X4), and the average exchange rate of foreign currencies (USD/UZS) (X5).

The Ordinary Least Squares (OLS) method was employed to construct econometric models based on
the factors affecting customs fees (Y) collected in the Republic of Uzbekistan. To conduct the econometric
analysis using this method, descriptive statistics were first calculated for the selected variables.

At the initial stage of the analysis, descriptive statistics were calculated for all variables included in the
multi-factor econometric model. Table 1 presents the descriptive statistical results for the variables incorporated
into the model.

Table 1
Descriptive statistics results by factors!

Y X1 X2 X3 X4 X5
Mean 703354.0 8213.175 29049.99 618979.5 24004.50 6239.750
Median 417182.4 2976.238 24102.56 536364.5 20361.00 4173.000
Maximum 2193273.0 27052.86 55411.51 1153536.0 41834.00 12940.00
Minimum 84317.73 433.7915 17242.66 279522.0 10557.00 1511.000
Std. Dev. 668324.7 9415.357 12007.83 298633.8 12467.58 4550.826
Skewness 1.037377 0.918770 0.970067 0.412417 0.282994 0.313550
Kurtosis 2.776646 2.493919 2.656219 1.715865 1.391927 1.344230
Jarque-Bera 2.902992 2.421780 2.588206 1.552901 1.937494 2.089884
Probability 0.234220 0.297932 0.274144 0.460036 0.379558 0.351712
Sum 11253663 131410.8 464799.8 9903672.0 384072.0 99836.00
Sum Sq. Dev. 6.70E+12 1.33E+09 2.16E+09 1.34E+12 2.33E+09 3.11E+08

Observations 16 16 16 16 16 16

1 Author’s development
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The data presented in the table provide information on the mean, median, maximum, and minimum values
of each variable included in the sample. For example, the mean value of the dependent variable, customs fees
collected (Y), is 703,354.0, the median is 417,182.4, the maximum value is 2,193,273.0, and the minimum
value is 84,317.73.

Before determining whether these factors should be included in the multi-factor econometric model, it is
necessary to calculate the correlations among them. Correlation coefficients are used to identify and assess
the relationships between the selected variables.

The correlation values between the selected factors are presented below. The correlation coefficient matrix
obtained from the correlation analysis is provided in Table 2.

Table 2
Calculated correlation matrix between factors?

Covariance Analysis: Ordinary
Date: 04/27/26 Time: 10:36
Sample: 2010 2025

Included observations: 16

Correlation
t-Statistic
Probability Y X1 X, X, X, X,
Y 1.000000
X1 0.760193 1.000000
4378008 | = -
0.0006 | = -
X, 0.916836 0.680636 1.000000
9.26109 4.02445 | @ -
0.0000 0.0074 | = -
X, 0.906379 0.657976 0.552951 1.000000
9.24949 4.00946 283793 | @ -
0.0000 0.0081 oomtz | -
X, 0.872300 0.615703 0.608468 0.581099 1.000000
8.029242 3.315075 3.253003 3.029365 | = -
0.0000 0.0039 0.0044 0.0072 | = -
X 0.724616 0.582748 0.551033 0.664745 0.524327 1.000000
6.463937 3.04402 2.98417 6.55199 2.612431 | = -
0.0021 0.0069 0.0084 0.0095 0.0176 | = -

As shown in Table 2, the correlation matrix presents the strength of the relationships among the factors
included in the multi-factor econometric model. The matrix contains the calculated values of two types of
correlation coefficients:

Partial correlation coefficients, which reflect the relationships between the dependent variable (Y) and
the independent variables (Xi).

Paired correlation coefficients, which reflect the relationships among the independent variables (Xi, Xj).

The correlation coefficient between collected customs fees (Y) and customs fee privileges (X1) is 0.7602,
indicating a strong positive relationship between these variables. The correlation coefficient between collected
customs fees (Y) and foreign trade turnover (X2) is 0.9168, demonstrating a very strong positive relationship.
Similarly, the correlation coefficient between collected customs fees (Y) and the number of cargo customs
declarations (X3) is 0.9064, which also indicates a very strong positive relationship. The correlation coefficient
between collected customs fees (Y) and the number of foreign economic activity (FEA) participants (X4) is
0.8723, confirming a strong positive relationship. Furthermore, the correlation coefficient between collected

2 Author’s development
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customs fees (Y) and the average exchange rate of foreign currencies (X5) is 0.7246, indicating a strong
positive relationship between these variables.

Table 2 also presents the paired correlation coefficients among the independent variables. These coefficients
are used to identify the presence of multicollinearity among the explanatory variables. If the calculated paired
correlation coefficient between independent variables (Xi, Xj) exceeds 0.7, multicollinearity is considered to
exist between those variables. As shown in Table 2, the calculated paired correlation coefficients among the
factors affecting collected customs fees (Y) do not exceed 0.7. Therefore, all selected variables satisfy the
required condition for inclusion in the multi-factor econometric model.

In addition, Table 2 includes the calculated Student’s t-statistics and probability (Prob.) values,
which are used to evaluate the statistical significance and reliability of the calculated correlation coefficients.
These values are presented directly beneath each correlation coefficient. According to the adopted criterion,
the calculated probability value should not exceed 0.05. For example, the partial correlation coefficient
between collected customs fees (Y) and foreign trade turnover (X2) is accompanied by its corresponding
t-statistic and Prob. value. These results confirm a strong positive relationship between the two variables
and demonstrate the statistical reliability of the calculated correlation coefficient at the 95% confidence
level.

The estimated multi-factor econometric model (2) indicates that, on average, an increase of one million
soums in customs fee exemptions (X1) is associated with an average increase of 1.609 million soums in
collected customs fees (Y). Likewise, an average increase of one million USD in foreign trade turnover (X2)
is associated with an average increase of 36.564 million soums in collected customs fees (Y). An average
increase of one unit in the number of cargo customs declarations (X3) corresponds to an average increase
of 2.361 million soums in collected customs fees (Y). Similarly, an average increase of one unit in the
number of foreign economic activity (FEA) participants (X4) results in an average increase of 42.137 million
soums in collected customs fees (Y). Finally, an average increase of one soum in the average exchange
rate of foreign currencies (X5) corresponds to an average increase of 6.157 million soums in collected
customs fees (Y).

The quality of the estimated multi-factor econometric model (2) was evaluated using the coefficient of
determination (R?). This coefficient indicates the proportion of the variation in the dependent variable (Y)
explained by the independent variables (Xi) included in the model. The calculated coefficient of determination
(R?, presented in Table 5) is 0.9879, indicating that 98.79% of the variation in collected customs fees (Y)
is explained by the variables included in the econometric model. The remaining 1.21% (100.00 — 98.79) is
attributable to factors not included in the model. These results demonstrate the high explanatory power and
overall quality of the estimated multi-factor econometric model (2).

The statistical significance of the estimated parameters of the multi-factor econometric model (2) was
evaluated using Student’s t-test. The critical (tabular) value of the t-test is determined based on the selected
significance level (a) and the corresponding degrees of freedom (df). In this analysis, n denotes the number
of observations, while m represents the number of explanatory variables. At the selected significance level (a)
and the corresponding degrees of freedom (df), the critical t-value is determined accordingly.

As shown in the data presented in Table 5, the calculated Student’s t-test values for all variables included in
the multi-factor econometric model are greater than the corresponding tabular values at the specified significance
level. This confirms that all explanatory variables are statistically significant and reliable, thereby justifying their
inclusion in the multi-factor econometric model.

The Durbin-Watson (DW) criterion was applied to examine the presence of autocorrelation in the residuals of
the dependent variable (Y) for the estimated multi-factor econometric model (2) constructed for collected customs
fees.

The calculated DW statistic was compared with the corresponding lower (DWL) and upper (DWU) critical
values. If DWcalc < DWL, autocorrelation is considered to exist in the residuals. Conversely, if DWcalc > DWU,
the residuals are considered free from autocorrelation. In this study, the lower critical value is DWL = 0.62, while
the upper critical value is DWU = 2.15. Since the calculated statistic is DWcalc = 2.2257, the condition DWcalc
> DWU is satisfied. Therefore, no autocorrelation is detected in the residuals of the dependent variable, namely
collected customs fees (Y).

To forecast the dependent variable for future periods using the estimated multi-factor econometric model (2),
the Mean Absolute Percentage Error (MAPE) coefficient was calculated. If the calculated MAPE value is less
than 15.0%, the model is considered suitable for forecasting the dependent variable. Otherwise, it is regarded
as unsuitable for forecasting purposes. For the collected customs fees (Y) examined in this study, the calculated
MAPE value is 2.1498% (Figure 1).
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Figure 1. Indicators for using the calculated model in forecasting?®

The calculated MAPE value (2.1498%) is substantially lower than the accepted threshold of 15.0%.
Therefore, the estimated multi-factor econometric model (2) demonstrates a high level of forecasting accuracy
and can be effectively applied to forecast collected customs fees (Y).

Furthermore, the absence of autocorrelation in the residuals of the dependent variable confirms that the
estimated multi-factor econometric model (2) is appropriate for forecasting purposes.

The relatively small values of the standard errors associated with the explanatory variables also indicate
the high statistical reliability and robustness of the estimated multi-factor econometric model.

Based on the estimated multi-factor econometric model, forecast values of collected customs fees for
future periods were obtained (Figure 2).
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Figure 2. Dynamics of collected customs fees for 2010-2025
and forecast values for 2026-2030, in million soums*

The forecastresults indicate that, by 2030, collected customs fees are expected to increase by approximately
1.5 times, or by about 1.2 trillion soums, compared with the 2025 level.

CONCLUSION AND RECOMMENDATIONS

Based on the research findings, it was determined that customs fees are influenced by a number of
important factors.

The results of the econometric analysis and the developed multi-factor econometric model indicate the
following:

3 Author’s development
4 Author’s development
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e if customs fee exemptions (X1) increase by an average of one million soums, collected customs fees
(Y) are expected to increase by an average of 1.609 million soums;

e if foreign trade turnover (X2) increases by an average of one million USD, collected customs fees (Y)
are expected to increase by an average of 36.564 million soums;

e an average increase of one unit in the number of cargo customs declarations (CCD) (X3) is associated
with an average increase of 2.361 million soums in collected customs fees (Y);

e an average increase of one unit in the number of foreign economic activity (FEA) participants (X4) is
associated with an average increase of 42.137 million soums in collected customs fees (Y).

In conclusion, the rational and efficient management of the factors influencing customs fees plays an
important role in strengthening the country’s economic security and ensuring the state’s financial stability.
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