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ABSTRACT---The relationship between export and foreign 

investments is becoming more and more relevant topic in the 

economies of many countries in the world. This relationship, its 

direction and mechanism are, particularly crucial for emerging 

markets. This paper investigates the direction of the relationship 

between the export and foreign investments of Uzbekistan based 

on the data on previous years. Since the government have been 

reforming the macroeconomic policy of Uzbekistan gradually 

towards openness in recent years, it is very important to find the 

direction of the association before forming national strategy to 

encourage the export of the country and to attract foreign 

investments to the country. In this study Granger causality test is 

used to determine the direction of the relationship using time 

series data from 2005 to 2017. With respect to the findings of the 

study, it can be seen that the volume of export has positive impact 

on the foreign investments. However, there is no sufficient 

evidence to support the idea that foreign investment has 

significant impact on the volume of export. The results conclude 

that in Uzbekistan, export volume is one of the key factors that 

have been contributing to the attractiveness of investment climate 

in recent years. 

 

Key words: chi-square, export volume, lagged values, foreign 

investments, macroeconomic analysis, macroeconomic 

indicators, regression analysis. 

I. INTRODUCTION 

In macroeconomic analysis, it is important to study the 

causal relationships between quantities. Regression and 

correlation analysis methods quantitatively describe the 

dependencies between quantities but fail to indicate the 

direction of dependence. The correlation analysis shows the 

bond strength between the two quantities. Usually (for 

example, the Pearson correlation coefficient), the 

coefficients calculated from the methods used to represent 

this parameter are between -1 and 1, and if the value of the 

coefficient is negative, the correlation is negative, and the 

correlation is positive. When it comes to the correlation 

analysis, the dependence orientation does not matter. 

In most regression analysis methods, it is assumed that 

the direction of dependence is known and determined. For 

example, if the link between GDP and state budget revenues 
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is examined, then state budget revenues are considered to be 

a dependent variable, and GDP is an independent variable, 

since essentially, state budget revenues is generated by value 

added nationally. But, it's not always easy to predict the 

direction of dependency. 

Therefore, there is a need for methods to determine the 

direction of dependence between quantities. If time series 

data are used, then special regression analysis methods can 

be used to determine the dependence of quantities. As 

economist Gary Koop puts it, “Time does not go back. If 

event A occurred before event B, event A could cause event 

B, and event B would not cause event A. In other words, 

past events may be the cause of what is happening now. And 

future events may not be the cause of today's events.” This 

statement, presented by Gary Koop, provides a rationale for 

the Granger causality test, which shows the relationship 

between the quantities. In this article, using the Granger 

causality test to determine the relationship between the 

volume of exports and foreign investment in Uzbekistan. 

The question is whether the growth of foreign investments 

in Uzbekistan will affect the volume of exports, or will the 

growth of exports stimulate further foreign investment? 

II. LITERATURE REVIEW 

Theoretical and methodological issues of increasing 

exports have been studied by a number of scientists such as 

Athukorala P and Menon J [1], Sun H [8], Zhang KH and 

Song S [10]. Issues of investing in the economy and 

increasing export potential in the regions of Uzbekistan 

were studied by academicians I. Iskandarov, scientific work 

by such economists as Khodiev B.Yu., Mustafakulov Sh.I., 

Tursunov B.O. and other economists.[12]. Issues of the 

relationship between primary production and export 

production in the ocean were investigated by Weijian Du, 

Mengjie Li [14], Edward A. Laws, Kanchan Maiti [15]. 

Financial frictions and export dynamics in large 

devaluations were studied by David Kohn and et al.[16] 

The Granger causality test was proposed by economist 

and statistician Granger in 1980, focusing primarily on the 

definition of causality. Namely, as described above, event A 

occurred before event B. If so, event A can cause event B. 

Based on this description, he developed his own test to 

determine cause and effect in a series of dynamics. Because 

this concept was similar to that proposed by N. Viner in 

1956, this test is sometimes referred to as the Viner-Granger  
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causality test. Granger causal testing has been used in many 

scientific fields since its inception. Macroeconomic 

Research This test is one of the most widely used. As 

mentioned earlier, this study investigates the relationship 

between foreign investment and exports using the Granger 

causality test. 

Theoretically, the impact of foreign investment on the 

export potential is more studied than the impact of export 

potential on foreign investment. Chandrama and Karuna 

argue that the impact of foreign investment on export is of 

two types: direct and indirect [4]. Indirect effect is reflected 

in the activities of multinational corporations (MNCs), 

which are major economic entities in attracting foreign 

investment [2]. The MNCs will establish their activities in 

partnership with local businesses after investing in a foreign 

country in which they operate. For example, a car maker, 

MNCs may help establish local car manufacturing 

companies or invest and cooperate with existing firms. At 

the same time, the MNCs will directly assist in the 

development of export potential of domestic producers both 

in the formation of their production and export platforms. 

The indirect effect is reflected in the "spreading effect" of 

foreign investment. The effect of diffusion is a combination 

of processes that result from local firms' use of foreign 

MNC technology, the introduction of new knowledge into 

these firms through the exchange of qualified personnel, and 

the increase in the efficiency of local firms as a result of 

competition. 

Empirically, much research has been done on the effect of 

foreign investment spreading. Studies in China show that 

foreign investment has had a positive impact on China's 

industrial production [8,10,11]. However, this economic 

growth is also due to the export-oriented foreign investment 

in the Chinese industry. Similar results were obtained by 

Barry and Bradley for Ireland [3]. Athukorala and Mennon 

have investigated the relationship between industrial exports 

and foreign direct investment in Malaysia [1]. According to 

this study, export-oriented foreign investments have made a 

significant contribution to the Malaysian economy. 

Gorg and Greenaway studied 40 studies on the effects of 

foreign investment in emerging, developed and transitional 

economies, and in 19 of these studies, the positive effect of 

the spread of foreign investment was statistically significant. 

In six studies, the negative effect of the spread effect on the 

economy was identified [7]. 

One can conclude from the aforementioned literature that 

many foreign publications have a positive impact on export 

potential. 

III. METHODOLOGY& RESULTS 

The Granger causality test begins with an evaluation of 

the following regression equations. 

𝐸𝑋𝑃𝑡 =  𝛼𝑖𝐼𝑁𝑉𝑡−𝑗
𝑛
𝑡=1 +  𝛽𝑗𝐸𝑋𝑃𝑡−𝑗

𝑛
𝑗=1 + 𝑢1𝑡  (1) [5] 

𝐼𝑁𝑉𝑡 =  𝛾𝑖𝐼𝑁𝑉𝑡−𝑗
𝑛
𝑡=1 +  𝛿𝑗𝐸𝑋𝑃𝑡−𝑗

𝑛
𝑗=1 + 𝑢2𝑡  (2) [5] 

Here, 𝐸𝑋𝑃𝑡  is export volume in tth period, and 𝐼𝑁𝑉𝑡  is 

foreign investment`s volume in tth period. 𝛼 , 𝛽, 𝛾, and 𝛿 

are parameters of regression equation. It is assumed that 𝑢1𝑡  

va 𝑢2𝑡  are stochastic terms of regression equations and do 

not have correlation with each other. 

By analyzing equations (1) and (2), the following 

conclusions can be drawn. 

1. If the adjusted coefficients of foreign investment in the 

first equation are statistically together with zero and in the 

second equation the adjusted coefficients of the export 

volume are not statistically zero, then the effect of foreign 

investment on export find. 

2. If the adjusted coefficients of the export volume in the 

second equation are statistically together with zero, and the 

adjusted coefficients of the foreign investments in the 

second equation do not differ statistically from zero, then 

the effect of the export volume on the attraction of foreign 

investments is proved. 

3. If the combined values of foreign investments and 

exported values in both equations are statistically zero, then 

it is empirically proven that foreign investments 

simultaneously affect exports and exports. find. 

4. If the combined values of foreign investments and 

exported values in both equations do not differ statistically 

from zero, then foreign investments and exports are 

mutually independent. 

IV. ANALYSIS AND RESULTS 

Figure 1 illustrates the dynamics of current and 2005 

values of foreign investment in fixed assets in 2005-2017. 

At the same time, the consumer price index was used to 

convert foreign investments into fixed assets at current 

prices to 2005 prices. As can be seen from Figure 1, the 

attraction of foreign investments in Uzbekistan has a 

relatively stable trend. It was only in 2011 that there was a 

decline in investment in fixed assets both in current prices 

and in 2005 prices. At the end of 2017, foreign investment 

in fixed assets increased more rapidly than in previous 

years, which may be explained by the active investment 

policy in 2017. Starting from 2011, we can see an increase 

in the difference between the value of foreign investment in 

fixed assets at current prices and the cost of 2005. This 

indicates the steady rise in prices during this period. During 

the period under review, foreign investment in fixed assets 

at current prices increased almost 23.7 times, and foreign 

investments in fixed assets at comparable prices increased 

tenfold. 
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Figure 1. Dynamics of Foreign Investment in Fixed Assets in Current Prices and Prices in 2005, in billion soums [9] 

 

 
 

Figure 2. Dynamics of Exports in the Republic of Uzbekistan for 2005-2017, mln. In US dollars [9]. 

 

 

Figure 2 shows the dynamics of exports in Uzbekistan. 

The general trend can be divided into two periods. The first 

period is the period from 2005 to 2011, with a steady 

increase in espresso volume. The second period is from 

2011 to 2017. During this period, exports declined, with the 

exception of 2013 and 2017. From 2005 to 2017, exports in 

the Republic of Uzbekistan increased by 2.6 times. 
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Figure 3. Annual growth rates of exports investment in fixed assets in Uzbekistan in 2005-2017 [9] 

 

Figure 3 shows the growth rates of foreign investment in 

fixed assets in Uzbekistan in 2005 and exports compared to 

the previous year. This graph shows that foreign investment 

in fixed assets has grown more rapidly than exports. In 2007 

and 2008 both indicators increased significantly. In general, 

during the period under review there is a significant 

correlation between the growth rates of both indicators. 

Tables 1 and 2 present the models illustrating the 

relationship between foreign investment and exports in 

Uzbekistan, and the Granger causality test evaluating these 

models and pointing out the causal effects. Export here is 

the volume of exports in Uzbekistan for a given year, and 

the value of investment in comparative prices of foreign 

investments. As can be seen from the results in Table 1, the 

p-values of both models are statistically significant at 0.05. 

 

Table 1 

Vector autoregression model 

Vector Autoregression 

Sample: 2007-2017 No. of observations =11 

Log likelihood =-123.8618 AIC=24.33851 

FPE=1.47e+08 HQIC=24.11049 

Det(Sigma_ml)=2.07e+07 SBIC=24.70023 

Equation Parameters RMSE R-sq. Chi-square Pr>chi2 

Export 5 1184.91 0.6927 24.80099 0.0001 

Investments 5 7.4196 0.9762 450.4782 0.0000 

 

 Coefficient Standard 

error 

Z p-value 95% Confidence interval 

Export       

Export       

Lag 1 0.5693402 0.2904461 1.96 0.050 0.00000763 1.138604 

Lag 2 -0.0374629 0.2642301 -0.14 0.887 -0.5553444 0.4804187 

Investments       

Lag 1 8.919969 48.46118 0.18 0.854 -86.06219 103.9021 

Lag 2 -4.273335 61.2947 -0.07 0.944 -124.4087 115.8621 

Constant 6064.231 1636.784 3.70 0.000 2856.193 9272.269 

Investments       

Export       

Lag 1 0.0007365 0.0018187 0.40 0.686 -0.0028281 0.0043011 

Lag 2 -0.002927 0.0016545 -1.77 0.077 -0.0061698 0.0003158 
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Lag 1 1.684193 0.3034506 5.55 0.000 1.08944 2.278945 

Lag 2 -0.2031051 0.3838107 -0.53 0.597 -0.9553601 0.54915 

Constant 13.31337 10.24909 1.30 0.194 -6.774487 33.40122 

*Note: The results in the table are derived from STATA 13 by author. 

Table 2 

Granger causality Wald tests* 

Equation Exluded Chi-square Df Prob>chi2 

Export Investments 0.14792 2 0.929 

Export t All 0.14792 2 0.929 

Investments Export 7.7725 2 0.021 

Investments All 7.7725 2 0.021 

* Note: The results in the table are derived from STATA 13 by author. 

 

The model's coefficient of determining the export value of 

the export factor is 0.693. Therefore, the second model is 

better than the first one, which is more reliable, reflecting 

the impact of exports on foreign investment. The results of 

the Granger Cause Test in Table 2 also show that the causal 

relationship shown in the second model is more reliable.  

V. CONCLUSION AND DISCUSSIONS 

Based on the above analysis, the correlation between 

foreign investment and exports is based on the volume of 

exports to foreign investments, that is, based on the data 

from 2005-2017, which shows that the increase in exports 

during this period is related to the increase in foreign 

investment. the rock has undergone deformation. With these 

results, we can draw some important conclusions. 

First, Uzbekistan has had a steady growth rate of foreign 

investment in fixed assets in 2005-2017, while export 

volumes have been relatively unstable in 2012-2016. 

Second, there is a link between exports and foreign 

investment. That is, economic activities aimed at increasing 

exports and attracting foreign investment are interdependent 

and interrelated. 

Third, because the dependence is on exports from foreign 

investments, it is necessary to create favorable conditions 

for exporters to increase their investment attractiveness for 

increasing foreign investment. Further, the increase in 

exports will also lead to an increase in foreign investment. 

In addition, although the results of the analysis found that 

the increase in exports had a statistically significant impact 

on foreign investment, the increase in sample size, say, the 

use of quarterly data for the same period, may have an effect 

on the analysis. 
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