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Abstract  

The foreign trade of any country in the world depends on the strength of exports of goods and services to other countries, and most of the 
intra-trade between these countries depends on the factors of gravity between them. When these variables or factors are strong, intra-
trade is also strong, and this relationship can be investigated by estimating the gravity model, which depends on These variables give 
precise details about which variables are more effective in intra-state trade, and from this our study came to estimate the attractiveness 
models for each of the Kingdom’s exports. Saudi Arabia to Iraq and Iraq’s exports to the Kingdom of Saudi Arabia. The research 
aims to estimate these models and test them with various statistical and standard tests using quantitative methods, represented by 
econometrics, to achieve the goals. The research reached several results that led to knowing which of the gravity variables has a strong 
influence in both countries of the sample. The addition provided by Saudi Arabia’s exports to Iraq is weak, which does not affect the 
increase in national income and thus the increase in social welfare. Hence, we note the negativity of this variable, while the variable of 
the annual growth rate of the Iraqi gross domestic product Iq.GDP.Grji showed a successful relationship with the hypotheses. The 
theory has a positive relationship, which shows the effect of population on the increase in Saudi exports to Iraq due to the increase in 
demand as a result of the increase in population. Despite the weakness of the parameter, it has a strong effect. While the relationship 
of the time variable “Years” showed its negative relationship with Saudi exports to Iraq, and this from the economic point of view is 
contrary to the theoretical assumptions only. Its relationship is correct because the period studied included two wars: the Gulf War, the 
American occupation of Iraq, and the UN sanctions that were imposed on Iraq, which linked Iraqi imports to UN approval. While 
the results of the gravity model for Iraqi exports to Saudi Arabia showed a positive relationship with Iraqi exports to Saudi Arabia, 
which indicates their agreement with the assumptions of economic theory and with a strong effect, while both the annual growth rate 
variable of the gross domestic product S.GDP.Grij and the time variable Years showed their negative relationship with Iraqi exports. 
Contrary to the assumptions of economic theory. 

Keywords: Economics, Estimating the Gravity Model for Iraqi Exports to Saudi Arabia, Estimating the Gravity Model for 

Saudi Exports to Iraq, Econometrics. 

 

Introduction 

Gravity models are considered the most important standard models for estimating trade relations between 
countries, as their variables indicate the relationship between two countries in trade. These variables 
represent the per capita share of national income, the number of population, the quantity of exports and 
imports, and all foreign trade, including services. Estimating these models shows the strength of the 
economies between The two countries and the extent of the influence of one country on the other 
commercially. From this, our study came to estimate the gravity model between the countries of Iraq and 
the Kingdom of Saudi Arabia in two directions to know the influence of each country on the other and 
which of them had the strongest influence on foreign trade. Foreign trade is one of the most importan     
indicators.Economic impacts that directly affect the economies of countries across international borders. 
By reviewing the nature of the study of global economic competitiveness indicators that monitor and 
diagnose developments witnessed by countries on an annual basis, various studies indicate the estimation 
of attractiveness models from these studies. 

And study, (Robert C. Feenstra, James A. Markusen, 1999[8]), 

And study, (Helga Kristjansdottir ,2000,[3]), And study (Howard J.W,2000,[4])   
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And study (Amita Batra ,2005,[1]) And study (Edward J.Balistreri& Russell H.Hillberry , 2001,[2]) 

Joakim Westerlund& (Fredrik Wilhelmsson ,2006,[7] And study (Edward J.Balistreri& Russell H.Hillberry 
, 2001,[2]) 

Joakim Westerlund& (Fredrik Wilhelmsson ,2006,[7] And study (Jean France,Ois Brun ,2005,[5] And study  
(Jean Pual Rodrigue,2007,[6]) Accordingly, the research hypothesis was that (population variables, per 
capita share, and gross domestic product have a clear impact on foreign trade between countries trading 
with each other). Therefore, achieving the aforementioned hypothesis requires goals consisting of 
estimating attractiveness models between the two countries. The study sample is Iraq and the Kingdom. 
Saudi Arabia, to find out which two countries are stronger economically and commercially than the other 
over the past thirty years, tests these models with various standard and statistical tests and chooses the 
optimal model that is compatible with the theoretical assumptions of economics, in addition to 
demonstrating the economic importance of both countries.       

The Theory 

There are theoretical considerations for the gravity model before we list the proposed model, which are as 
follows: 

The two countries are neighbors and share borders, and therefore the transportation cost relates only to 
the land route. 

The two countries speak the same language, which is Arabic. 

Both countries produce oil and gas. 

The two countries differ in political systems and have a history of Ottoman and English colonialism. 

They have a common history. 

They have differences in the strength of GDP growth over the years studied. 

The economic sectors and their development differ between the two countries.                                         
In most years of study, the two countries are rentier.  

The Data 

The data was obtained from several sources, including the World Bank and Arab economic reports 
for a period of thirty years from 1990 to 2020, and it was organized into several tables, as follows: 

Gross domestic product and domestic product growth for the two sample countries. 

In the following table, which shows the gross domestic products and their annual growth rates for 
both sample countries, Iraq and Saudi Arabia. 

Table 1: shows the gross domestic products and their annual rates for both Iraq and Saudi 
Arabia for the period 1990-2020 (GDP billion dollars, annual growth rate GDP.Gr%) 

. 

Arabia Saudi Kingdom Iraq 
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       Countries 
& GDP 

 

 

 

Years 

GDP GDP Gr GDP GDP Gr 

1990 104.671 * 34.768 * 

1991 109.768 9.8 34.453 -0.9 

1992 116.543 6.2 33.754 -2.01 

1993 126.765 8.8 33.237 -1.5 

1994 137.876 8.1 32.561 -2.03 

1995 143.152 3.8 32.230 -1.02 

1996 157.743 10.2 30.999 -3.82 

1997 164.994 4.6 30.240 -2.45 

1998 145.967 -11.5 29.122 -3.7 

1999 160.957 10.3 28.146 -3.4 

2000 189.515 17.8 26.826 -4.7 

2001 183.012 -3.4 25.659 -4.4 

2002 188.155 2.8 24.544 -4.3 

2003 214.573 14.1 23.464 -4.4 
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2004 250.339 16.3 24.475 4.3 

2005 328.206 31.1 36.243 48.1 

2006 356.155 8.5 54.475 50.3 

2007 384.686 8.01 74.275 36.4 

2008 476.692 23.9 107,672 44.9 

2009 429.098 -9.98 97.302 -9.6 

2010 528.207 23.1 117.138 20.4 

2011 671.239 27.08 157.412 34.4 

2012 735.975 9.6 185.945 18.1 

2013 746.647 1.5 207.124 11.4 

2014 756.350 1.3 192.772 -6.9 

2015 654.270 -13.5 153.990 -20.1 

2016 646.438 -1.2 158.050 2.6 

2017 698.764 8.1 170.876 8.1 

2018 765.876 9.6 187.153 9.5 

2019 876.987 14.5 231.870 23.9 

2020 765.701 -12.7 179.712 -22.5 

Source: Unified Arab Economic Report, Abu Dhabi, for the years 2000, 2004, 2008, 2011, 2014, 
2016, 2019, 2020, various pages. 
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From the table above it is clear that there is a clear fluctuation in the annual growth rate in Iraq, and 
sometimes the fluctuation is severe between a negative and sometimes a positive annual growth rate, 
but the prevailing characteristic in most years of the study was a negative value if the maximum annual 
growth rate was negative for Iraq in the year 2020, when its value reached About -22.5% and the 
maximum positive value was about 50.3% in the year 2006, while the dominant feature of the Saudi 
annual growth rate was positive values except for some years. The lowest negative value was in 2015 
when it reached about 13.5% and the maximum positive value was About 27.08% in 2011, and we can 
understand the reality of the growth of the gross domestic product of both countries as the movement 

of their curves in the following figure:                                                                           

 Figure( 1): Curves of the annual growth rate of GDP for the sample countries of Iraq and 
Saudi Arabia for the period 1990-2020 

  Source: Based on Table 1 and using the Minitab 17 statistical program. 

From the above graph, we notice that the annual growth rates for Iraq were mostly negative, but 
some of the positive ones were higher at the points of the curve compared to Saudi Arabia.                            

1- Individual Income :-  

An important factor for demonstrating development and economic development in any country, as 
real per capita income indicates economic strength if it is high and in a strong economy, which makes 
the society reach a luxury society. This can be observed in most European countries and from the 
following table, which shows the population and the per capita share of income. The national level for 
both countries for the period 1990-2020.                                             

Table 2 shows the population and per capita national income of Iraq and Saudi Arabia for the 
period 1990-2020 

Countries         
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Years 

 

  

1990 4654 15.187 276 17.890 

1991 4964 16.121 263 18.153 

1992 5321 16.754 256 18.661 

1993 6432 17.132 367 19.132 

1994 6987 17.765 302 19.432 

1995 7855 18.136 365 20.536 

1996 8123 19.345 432 20.826 

1997 8321 20.001 487 21.305 

1998 8985 20.665 576 21.795 

1999 8431 21.334 654 22.296 

2000 9255 20.476 871 24.186 

2001 8754 20.907 713 24.813 

2002 8794 21.442 682 25.565 
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2003 9761 21.983 756 26.340 

2004 11122 22.564 1242 27.138 

2005 14069 23.329 1296 27.963 

2006 14725 24.122 1458 28.810 

2007 15835 24.941 2442 29.682 

2008 18471 25.787 3376 31.895 

2009 14129 26.660 2978 31.664 

2010 19271 27.563 3605 32.481 

2011 23826 28.376 4722 33.330 

2012 25470 29.196 5438 34.196 

2013 25213 29.994 5903 35.187 

2014 24930 30.770 3552 35.863 

2015 21063 31.521 4169 36.213 

2016 20337 31.742 4171 36.869 

2017 21057 32.611 5319 37.139 

2018 23270 33.414 5339 38.124 

2019 22871 34.211 5672 39.128 

2020 21763 35.761 4434 40.861 
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Source:  

Unified Arab Economic Report, Abu Dhabi, for the years 2000, 2004, 2008, 2011, 2014, 2016, 2019, 
2020, 2021, various pages.                                                                                                          

We notice from the above table 2 that there is a big difference between the Saudi and Iraqi per capita 
income, as the Saudi per capita income was greater than the Iraqi per capita income, and this is due to 
economic activity as well as high oil revenues as a result of exporting more than 10 million barrels of 
oil per day, while in Iraq, the Iraqi society is afflicted. With the wars that exhausted the Iraqi economy, 
as well as the cessation of oil exports as a result of the wars and the backwardness of production 
structures in the economic sectors, and despite these crises, the compound annual growth rate was high 
compared to Saudi Arabia, and the growth rate of Iraqi per capita income reached  The compound 
annual growth rate was about 9.7%, while for Saudi Arabia it was about 5.3%, while the population 
growth in Iraq was close to the Saudi population growth, as the compound annual growth rate was 
about 2.8%. The compound population growth rate for Saudi Arabia was about 2.9%, and we can 
notice this in the movement of the population and per capita income curves. For both sample countries, 
the following figure shows the movement of the individual income curves for both 

countries:                                                                                                              

Figure( 2) shows the per capita income curves for the countries of Iraq and Saudi Arabia for 
the period 1990-2020. 

Source: Based on Table 2 and using the Minitab 17 statistical program. 

The figure shows the differences between the Saudi and Iraqi    incomes.  

While the graph showed the population curves for both countries: 
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Figure 3 shows the movement of population curves for Saudi Arabia and Iraq for the period 
1990-2020 

Source: based on table 2 s 

 Table 2 and using the Minitab 17 statistical program. 

From the figure, we notice that the curve of the Iraqi population is higher than the curve of the Saudi population, and 
this is what we indicated previously.  

2- Merchandise exports:- 

An important economic sector that represents part of the foreign trade of both countries, which 
shows the economic activity in the two countries. From this, the data obtained was organized in the 
following table .                   

Table( 3) :-Saudi and Iraqi goods exports for the period 1990-2020 (million dollars) 

Countries  

 

Years 

Saudi Arab 
Kingdom 
Exports 

Iraq 
Exports  

1990 61.87 5.41 

1991 59.53 5.42 

1992 60.41 6.12 

1993 54.32 5.52 
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1994 60.73 6.65 

1995 69.87 6.76 

1996 67.65 7.87 

1997 70.65 8.65 

1998 72.27 9.90 

1999 50.62 5.10 

2000 77.26 9.67 

2001 67.79 72.27 

2002 72.27 11.03 

2003 93.94 11.48 

2004 155.99 17.81 

2005 180.57 23.69 

2006 211.22 30.48 

2007 233.17 39.62 

2008 313.46 63.14 

2009 192.29 39.25 

2010 251.14 50.96 

2011 234.31 47.76 
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2012 212.65 51.54 

2013 201.65 53.43 

2014 321.76 59.51 

2015 221.43 54.21 

2016 211.76 51.76 

2017 201.54 56.87 

2018 213.65 58.41 

2019 226.54 59.32 

2020 227.87 59.98 

Source: Unified Arab Economic Report, Abu Dhabi, for the years 2000, 2004, 2008, 2011, 2014, 
2016, 2019, various pages. 

From the table above, Saudi and Iraqi exports to each other were weak and few at the beginning, 
because they represented the Gulf crisis and the  

international war on Iraq, but after the occupation of Iraq, Saudi exports to Iraq increased relatively 
in greater proportions than Iraqi exports to it, but in 

 general their values were weak, as we mentioned earlier. These data were adopted to develop a 
graphical form that represents their reality, as follows               
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Figure( 4): shows the curves of Saudi and Iraqi exports to each other for the period 1990-2020. 

  

Source: Based on Table 2 and using the Minitab 17 statistical program.            

We notice the difference between Saudi Arabia’s exports to Iraq and vice versa from Iraq to Saudi Arabia. 
We point out in this regard that despite the war and the severance of relations in the nineties, there is trade 
imposed by economic sanctions and the United Nations law on the export of oil in exchange for food and 
medicine .  

The Models: 

Gravity models depend on major variables such as population variables, per capita income, and the annual 
growth rate of the gross domestic product. There are important secondary variables such as dummy 
variables, which are the language variable, the distance variable, and the cost of transportation between the 
two countries, which refers only to land transportation and colonization during the study period, but these 
variables There is no need for it, as the two countries are Arab and colonialism does not exist during this 
period. As for the costs of transportation, its data was weak and missing throughout the period except for 
a few very few years. Therefore, the description of the models is as follows:                                                 

Dependent Variable:-   

Our symbol for the dependent variable, which represents Saudi exports to Iraq, is S.Xij, and the symbol 
represents Iraq’s exports to Saudi Arabia Iq.Xji i represents Saudi exports and j represents Iraqi exports, 
estimated in millions of US dollars.                                                                                           

Independent Variables:  

1- The variable annual growth rate of the Saudi gross domestic product, symbolized by the symbol S. G 
D p. G r i, and symbol I q. GDP .G r j, the Iraqi annual growth rate, which is a percentage. 

2- The individual income variable is symbolized for Saudi Arabia with the symbol S.Ini and for Iraq with 
the symbol I q. I n j, estimated in thousands of US dollars. 

3- The population variable is symbolized for Saudi Arabia with the symbol S. P o pi and for Iraq with the 
symbol I q .P o p j, estimated in millions of people. 

4- The time variable Time, which has the symbol Years 
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. 

Model Formulation :   

The linear formula was adopted, which took the following form: 

 

𝑿𝒊𝒋 = 𝜷𝟎 + 𝜷𝟏𝑺. 𝑰𝒏𝒊 + 𝜷𝟐𝑰𝒒. 𝑰𝒏𝒋 + 𝜷𝟑𝑺. 𝑷𝒐𝒑𝒊 + 𝑩𝟒𝑰𝒒. 𝑷𝒐𝒑𝒋 + 𝜷𝟓𝑺. 𝑮𝑫𝑷. 𝑮𝒓𝒊

+ 𝜷𝟔𝑰𝒒. 𝑮𝑫𝑷. 𝑮𝒓𝒋 + 𝜷𝟕𝒀𝒆𝒂𝒓𝒊𝒋 + 𝑼𝒊𝒋 … … … . . (𝟏) 

𝒊 = (𝟏, 𝟐, 𝟑, … … 𝒏)       ,   𝒋 = (𝟏, 𝟐, 𝟑, … … 𝒎) 

Theoretical predictions of landmark signals 

The assumptions of economic theory establish rules for the signs of landmarks in terms of their 
agreement with them or their violation of the theoretical assumptions, and that the signs of landmarks 
that violate the theoretical assumptions must be justified through research. Therefore, researchers 
expect that the signs of all variables have a positive relationship and that any difference will be justified 

in the research results.                                                                                    

Discussion and Analysis:-  

1- Estimating the gravity model for Saudi exports to Iraq 

The gravity model for Saudi exports to Iraq was estimated based on data from Tables 1, 2, and 3, and 
its results were organized in the following table:  

Table 4 shows the results of estimating the Saudi gravity model and its statistical and measurement 
tests 

Model type: linear 

Dependent Variable: 𝑆. 𝑋𝑖𝑗 Saudi Export to Iraq  

Independent Variables: 𝑆. 𝐼𝑛𝑖𝑗 , 𝐼𝑞. 𝐼𝑛𝑗𝑖 , 𝑆. 𝑃𝑜𝑝𝑖𝑗, 𝐼𝑞. 𝑃𝑜𝑝𝑗𝑖  , 

𝑆. 𝐺𝐷𝑃. 𝐺𝑟𝑖𝑗, 𝐼𝑞. 𝐺𝐷𝑃. 𝐺𝑟𝑗𝑖 , 𝑌𝑒𝑎𝑟𝑠𝑖𝑗, 

Sample size: 31 

Case  Number :1 

Estimation Method : OLS  

Constant 

T 

216.5 

(𝟏. 𝟕𝟔)𝟓% 

𝐒. 𝐈𝐧𝐢𝐣 0.00005307 
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t 

VIF 

TOL 

(𝟐. 𝟓𝟒)𝟏% 

19.9 

0.05 

𝐈𝐪. 𝐈𝐧𝐣𝐢 

t 

VIF 

TOL 

-0.00016228 

(−𝟐. 𝟒𝟑)𝟓% 

113.2 

0.009 

𝐒. 𝐏𝐨𝐩𝐢𝐣 

T 

VIF 

TOL 

-0.05580 

(−𝟎. 𝟗𝟒)𝟐𝟓% 

17.3 

0.06 

𝐈𝐪. 𝐏𝐨𝐩𝐣𝐢 

t 

VIF 

TOL 

0.24989 

(𝟑. 𝟔𝟕)𝟏% 

216.6 

0.005 

𝐒. 𝐆𝐃𝐏. 𝐆𝐫𝐢𝐣 

t 

VIF 

TOL 

-0.003407 

(−𝟎. 𝟕𝟗)𝟐𝟓% 

21.2 

0.05 

𝐈𝐪. 𝐆𝐃𝐏. 𝐆𝐫𝐣𝐢  

t 

VIF 

TOL 

0.008623 

(𝟑. 𝟎𝟗)𝟏% 

27.2 

0.04 

𝐘𝐞𝐚𝐫𝐬𝐢𝐣 -0.10861 
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t 

VIF 

TOL 

(−𝟏. 𝟕𝟒)𝟓% 

285.3 

0.004 

𝐑𝟐 94% 

𝐑̅𝟐 92.2% 

R 97% 

𝐅(𝟖,𝟑𝟏) (𝟒𝟗. 𝟔𝟒)𝟏% 

D.W (𝟏. 𝟕𝟑𝟓𝟎𝟗)𝟓% 

Heteroscedasticity Problem : Distance test(ADF test): < 20% 

Multicollinearity Problem :TOL=1> 𝐫 <0; TOL=𝟏
𝐕𝐈𝐅⁄  

Autocorrelation Problem : DL< D.W < 4-DU=  DL= .0 710  DU=1.906  

𝐭 − 𝐭𝐚𝐛𝐥𝐞 𝟎.𝟎𝟏 = 𝟐. 𝟒𝟓𝟑              , 𝐭 − 𝐭𝐚𝐛𝐥𝐞 𝟎.𝟎𝟓 =  𝟏. 𝟔𝟗𝟔           , 𝐭 − 𝐭𝐚𝐛𝐥𝐞 𝟎.𝟏𝟎

=  𝟏. 𝟑𝟎𝟗         , 𝐭 − 𝐭𝐚𝐛𝐥𝐞 𝟎.𝟐𝟓 = 𝟎. 𝟔𝟕𝟗       

 

𝐅 − 𝐭𝐚𝐛𝐥𝐞 𝟎.𝟎𝟏 =  𝟑. 𝟎𝟕   , 𝐅 − 𝐭𝐚𝐛𝐥𝐞 𝟎.𝟎𝟓 =  𝟐. 𝟐𝟐   

 

Source: Based on Tables 1, 2, and 3 and using the Minitab 17 statistical program. 

Significant test:-  

Based on the t-test, the regression coefficients of the variables (S.Inij, I q .P o p j i, I q .G D P .G r j i) were 
found to be significant at the 1% level of significance, which shows that the confidence limits for these 
variables as representing the relationships in the model were 99%, and the regression coefficients were 
found to be significant. The variables (I q .I n j i, Years) were found to be significant at the 5% level of 
significance, while the regression coefficients of the variables (S .P o p I j, S .G D P .G r I j) were proven 
significant at the 25% level of significance. Based on the F test, which measures the significance of the 
multiple determination coefficient R^2 and the extent of the ability of the selected independent variables 
to explain the changes, the significance of the model as a whole was proven at the 1% level of significance.                                                                                                   

This means that the selected independent variables explain the changes occurring in Saudi exports to Iraq 
according to the multiple determination factor, which amounted to about 94%, and the remaining 6% is 
due to other factors that did not enter the estimated model, and that the relationship between these variables 
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and the dependent variable that represents Saudi exports to Iraq It was very strong, as it reached, according 
to the overall correlation coefficient r, about 97%, meaning that all the paired points between the 
independent variables and the dependent variable are very close to the regression line, which confirms the 
strength of the economic relationship.                                                                                          

Econometrics test :-  

There are three standard tests to detect standard problems, which are as follows: 

Testing the problem of multiple linear correlation between independent variables 

Multicollinearity Problem   .  

There are several tests that test this problem, except the TOL correction factor test, which is considered 
the best test to detect linear correlation between independent variables. It is calculated from the variance 
inflation factor (VIF), which is 1 > r < 0. Whenever the value of the linear correlation is close to zero, this 
means that there is no A linear correlation between them. Some researchers have indicated that the value 
of the correlation coefficient between the two independent variables, which may reach about 0.40, is 
acceptable due to weak correlation. From this it is clear from the estimation results that all TOL correction 
coefficients for all variables are close to zero and less than zero, which indicates that the estimated model 
is free of This is a Multicollinearity problem.                                                                                   

The D.W. Durbin-Watson test was adopted as an important test to detect the problem of autocorrelation 
between the residuals by comparing the test value calculated from the model estimation results with the 
critical values dl, du from D.W’s table, the values of which were written in the table above. To illustrate this 
test, we can rely on the structural chart of the test: 

    𝜌̂ = 1                             𝜌̂ = 0                                         𝜌̂ = −1                                 

0                                                                                              4 

           dl             du              2              4-du          4-dl 

    0.710        1.906                           2.094           3.290 

                                                                                              Positive correlation          

Inconclusive correlation      Negative correlation                       Acceptance zone              Negative 
correlation                        

It is clear from the value of D.W that it falls in the inconclusive decision zone, which is close to the 
acceptance zone 

Dl=0.710<1.73059<1.906 

The researchers believe that the estimated model is free of this problem, and we can reinforce what 
we have achieved with the following graphical form: 

Figure( 5) :-shows the type of autocorrelation between the random residuals 
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Source: From model estimation results using the Minitab 17 statistical program. 

1- It is known from econometric theory that if consecutive positive points are connected and then 
negative successive points, this means a negative autocorrelation, and if a positive value is connected 
at one time and a negative value at other times, this means this type of correlation is a positive 
autocorrelation, and since the graphical form contains both types of correlation, this confirms the 
intentionality of There is an autocorrelation between the random residuals, as indicated by the theory  

Testing the problem of non-stationarity of homogeneity of variance .(Heteroscedasticity Problem)  

In this test, which indicates a homogeneous distribution of the random residuals, any anomaly in the values 
of the real data leads to the emergence of the problem of non-stationarity of the homogeneity of variance. 
Therefore, the Distance test is used to indicate the values of the anomalous random residuals, and it is 
based on the ADF test, which determines a percentage of the distance between Values: Whenever the 
distance is less than 20%, the values of the residuals are homogeneous and are within the two critical limits 
of the estimated regression line. Therefore, our model, the distance ratio according to the tests, has a 
homogeneous distribution. These true claims are reinforced by the following graph, which shows that all 

points of the random residuals are close to the line and within the two critical limits .               
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 Figure( 6):- shows the distribution of the residuals within the two critical limits due to their close 
proximity to the estimated regression line 

 

Source: From model estimation results using the Minitab 17 statistical program . 

1 -Estimating the gravity model for Iraqi exports to Saudi Arabia 

The gravity model was estimated using the Minitab 17 statistical program, and its results were 
organized in the following table: 

Table 5: Results of estimating the gravity model for Iraqi exports with their statistical and 
measurement tests 

Model type: linear 

Dependent Variable: 𝐼𝑞. 𝑋𝑗𝑖  Saudi Export to Iraq  

Independent Variables: 𝑆. 𝐼𝑛𝑖𝑗 , 𝐼𝑞. 𝐼𝑛𝑗𝑖 , 𝑆. 𝑃𝑜𝑝𝑖𝑗, 𝐼𝑞. 𝑃𝑜𝑝𝑗𝑖  , 

𝑆. 𝐺𝐷𝑃. 𝐺𝑟𝑖𝑗, 𝐼𝑞. 𝐺𝐷𝑃. 𝐺𝑟𝑗𝑖 , 𝑌𝑒𝑎𝑟𝑠𝑖𝑗, 

Sample size: 30 

Case  Number :1 

Estimation Method : OLS  

Constant 

T 

12561 

(𝟑. 𝟕𝟎)𝟏% 

𝐒. 𝐈𝐧𝐢𝐣 0.0005730 
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t 

VIF 

TOL 

(𝟏. 𝟎𝟐)𝟐𝟓% 

19.5 

0.05 

𝐈𝐪. 𝐈𝐧𝐣𝐢 

t 

VIF 

TOL 

0.000712 

(𝟎. 𝟑𝟗)𝐧𝐨𝐧 

17.0 

0.06 

𝐒. 𝐏𝐨𝐩𝐢𝐣 

t 

VIF 

TOL 

2.349 

(𝟏. 𝟑𝟖)𝟏𝟎% 

124.7 

0.008 

𝐈𝐪. 𝐏𝐨𝐩𝐣𝐢 

t 

VIF 

TOL 

8.274 

(𝟒. 𝟓𝟏)𝟏% 

214.6 

0.005 

𝐒. 𝐆𝐃𝐏. 𝐆𝐫𝐢𝐣 

t 

VIF 

TOL 

-0.1087 

(−𝟎. 𝟗𝟏)𝟐𝟓% 

21.2 

0.05 

𝐈𝐪. 𝐆𝐃𝐏. 𝐆𝐫𝐣𝐢  

t 

VIF 

TOL 

0.18787 

(𝟐. 𝟓𝟎)𝟏% 

27.2 

0.04 

𝐘𝐞𝐚𝐫𝐬𝐢𝐣 -6.400 
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t 

VIF 

TOL 

(−𝟑. 𝟕𝟏)𝟏% 

297.6 

0.003 

𝐑𝟐 96.7% 

𝐑̅𝟐 95.6% 

R 98.3% 

𝐅(𝟖,𝟑𝟏) (𝟖𝟖. 𝟖𝟒)𝟏% 

D.W (𝟏. 𝟔𝟑𝟕𝟔𝟓)𝟓% 

Heteroscedasticity Problem : Distance test(ADF test): < 20% 

Multicollinearity Problem :TOL=0< 𝐑𝟐<1; TOL=𝟏
𝐕𝐈𝐅⁄  

Autocorrelation Problem : DL< D.W < 4-DU=  dL= .0 684   dU=1.925 

𝐭 − 𝐭𝐚𝐛𝐥𝐞 𝟎.𝟎𝟏 = 𝟐. 𝟒𝟓𝟕              , 𝐭 − 𝐭𝐚𝐛𝐥𝐞 𝟎.𝟎𝟓

=  𝟏. 𝟔𝟗𝟕           , 𝐭 − 𝐭𝐚𝐛𝐥𝐞 𝟎.𝟏𝟎 =  𝟏. 𝟑𝟏𝟎         , 𝐭 − 𝐭𝐚𝐛𝐥𝐞 𝟎.𝟐𝟓

= 𝟎. 𝟔𝟎𝟏     

 

𝐅 − 𝐭𝐚𝐛𝐥𝐞 𝟎.𝟎𝟏 =  𝟑. 𝟏𝟕   , 𝐅 − 𝐭𝐚𝐛𝐥𝐞 𝟎.𝟎𝟓 =  𝟐. 𝟐𝟕   

 

Source: Based on Tables 1, 2, and 3 and using the Minitab 17 statistical program . 

Significant test :- 

The model variables varied in significance based on the t-test, as the regression coefficients of the constant 
and the coefficients of the variables (I q. I n j i, I q. G D P. G r j i and Years) were proven to be significant 
at a significance level of about 1%, with a confidence limit of about 99%, while the significance of the 
regression coefficient of the variable S. Po p I j The number of Saudi population at a significance level of 
10% and with confidence limits of 90%, and the regression coefficients of the S. I n I j variables, Saudi 
individual income, and the S .G D P.G r Ij coefficient, the annual growth rate of the Saudi domestic product 

at the level of significance, were proven significant .Significance of 25%, with confidence limits of about 
75%, and the regression coefficients of the other variables were not proven significant at any significant 
level relied upon, while the significance of the model as a whole was proven based on the F test at the 1% 
significance level, which indicates that the chosen independent variables of the model have a direct impact 
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on Its relationship with the Iraqi exports variable, and therefore we can know this from the multiple 
determination factor R^2, as it showed its explanatory power, as its value reached about 97%, meaning that 
These selected independent variables explain the changes occurring in Iraqi exports to Saudi Arabia by 
97%, and the remaining 3% are due to variables that did not disturb the estimated model. Hence, the strong 
relationship between the independent variables and the dependent variable indicated by the estimation 
results, as the total correlation coefficient r reached about 98.3%, which indicates the strength of the 
relationship between them and that all the points in common between them are very close to the regression 
line.                                                                                                                     

Econometrics test 

There are three stages of basic elements, which are as follows : 

1- Testing the problem of multiple linear correlation between independent variables 

Multicollinearity Problem . 

It is known that the existence of the problem of linear correlation between independent variables leads to 
obtaining misleading and false estimation results that cannot be relied upon in interpreting the estimated 
model because they contradict the truth, and that detecting the problem in the estimated model can reveal 
the flaws in those variables and find out which variables cause this problem. There are several tests in this 
field, but the researchers relied on the correction factor test TOL=1>r<0, meaning that whenever the 
partial correlation coefficient between two independent variables is close to zero or zero and less than that, 
it expresses the absence of a linear relationship between The variables can be explained clearly as in the 
following table:- 

  Table 6 shows the correction factor values obtained from the model estimation results. 
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Source: Based on data from Table 5 

 

We notice that the TOL values of the variables are very close to zero, and therefore the researchers 
confirm that the estimated model is free of the problem of Multicollinearity between the independent 
variables 

 

 

 

 

      TOL Value 

 

Variables 

TOL Value 

𝐒. 𝐈𝐧𝐢𝐣 0.05 

𝐈𝐪. 𝐈𝐧𝐣𝐢 0.06 

𝐒. 𝐏𝐨𝐩𝐢𝐣 0.008 

𝐈𝐪. 𝐏𝐨𝐩𝐣𝐢 0.005 

𝐒. 𝐆𝐃𝐏. 𝐆𝐫𝐢𝐣 0.05 

𝐈𝐪. 𝐆𝐃𝐏. 𝐆𝐫𝐣𝐢  0.04 

𝐘𝐞𝐚𝐫𝐬𝐢𝐣 0.003 
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2- Testing the problem of autocorrelation between random residuals Autocorrelation test :-      

The structure chart for the Durbin-Watson D.W test is as follows: 

    𝜌̂ = 1                             𝜌̂ = 0                                         𝜌̂ = −1                                 

0                                                                                              4 

           dl             du              2              4-du          4-dl 

    0.684        1.925                           2.075           3.316 

Positive correlation                                                                                                                           

                                            

Inconclusive correlation                  Acceptance zone            Inconclusive correlation     Negative 
correlation 

It is clear from the value of D.W that it falls in the inconclusive decision zone, which is close to the 
acceptance zoneDl=0.684<1.63059<1.925 

It was found that the D.W value calculated from the estimation results was 5% significant in the critical 
decision region close to the acceptance region. It was shown from the estimation results that the model 
passed some standard tests and statistical tests. The researchers confirm that the estimated model is free of 
this problem and does not need to address this problem as it does not There are both connections in it, 
and the following graph reinforces what we have reached 

   

Figure 6 shows the type of autocorrelation between random residuals              

 Source: From the model estimation results and using the statistical program Minitab 17  
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3- From the graphical figure, we notice that it includes both types of correlation, and this is 

unacceptable and means that there is no problem of autocorrelation.Heteroscedasticity Problem  .  

It was found from the Distance test and the ADF test with the distribution of random residuals that 
the researchers found that the distance between the abnormal values was within the acceptable distance, 
which is less than 20%. This conclusion is reinforced by the graphic form that shows that all values of 
the random variable were within the two critical limits and close to the regression line, which confirms 
the The estimated model is free from the problem of non-stationarity of homogeneity of variance 
among the random residuals 

Figure 7 shows the values of the random residuals very close to the estimated regression line and 
within the two critical limits 

Source: From the model estimation results and using the statistical program Minitab 17 . 

 

The Conclusions:-  

1 -The results of estimating the gravity model for Saudi exports to Iraq show various relationships 
between the model’s independent variables and the dependent variable, some of them being consistent with 
the economic theoretical assumptions, and some of them contradicting these assumptions. Their impact 
strength on the dependent variable varied, and from Table 4 it was shown that the S.Inij variable is the 
Saudi individual income variable despite Its significance is at the 1% level of significance, but its impact on 
Saudi exports is weak and has a positive sign consistent with the assumptions of economic theory, while 
the Iraqi individual vinegar Iq.Inji had a stronger effect, but it is less significant and consistent with the 
assumptions of economic theory, meaning that individual income is due to its calculation from the output. 
The gross domestic product and imports are A depletion of the gross domestic product and thus will lead 
to a decrease in the real income of the Iraqi individual, while the Saudi population variable S.Pop.ij indicated 
its negative and weak significance due to the errors occurring in collecting the data, which is contrary to the 
assumptions of economic theory, which is supposed to have a positive relationship, while it was a variable 
parameter. The number of Iraqi population Iq.Popji has a stronger impact on Iraqi exports, as population 
growth led to the occurrence of new demands that are filled by Saudi exports, and thus the sign of the 
variable parameter showed a positive agreement with Assumptions for a commercial reason, but with high 
morale and also a high impact, which indicates the pattern of the Iraqi economic community, while a 
somewhat diversified growth rate appeared for the Saudi domestic market S.GDP.Grij. Contact with it 
stopped and did not. Let us understand from this that the addition of investors from Saudi exports to Iraq 
is weak. Which does not affect the increase in national income and thus the increase in social welfare. 
Hence, we notice the deterioration of this variable, while the change in the internal growth rate of the Iraqi 
gross domestic product (Iq.GDP.Grji) appeared. Successful communications With the theoretical 
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assumptions, it has a positive relationship, which shows the effect of population on increasing Saudi exports 
to Iraq due to the increase in demand as a result of the increase in population. Despite the weakness of the 
parameter, it has a strong effect. While the relationship of the time variable “Years” showed its negative 
relationship with Saudi exports to Iraq, and this from the economic point of view is contrary to the 
hypotheses. The theory, however, is that its relationship is correct because the period studied included two 
wars: the Gulf War, the American occupation of Iraq, and the UN sanctions imposed on Iraq, which linked 
Iraqi imports to the approval of the United Nations. Therefore, the picture is clear of a violation of the 

relationship despite the influence of the time parameter. 

2 -As for the results of the gravity model for Iraqi exports to Saudi Arabia, the estimation results show 
that the Saudi individual income variable S.Inij, the Iraqi individual income variable Iq.Inji, the Saudi 
population variable S.Popij, the Iraqi population variable Iq.Pop.ji, and the annual growth rate variable The 
Iraqi GDP, Iq.GDP.Grji, has a positive relationship with Iraqi exports to Saudi Arabia, which indicates its 
consistency with the assumptions of economic theory, and with a strong effect, as its features were 

significant .Varied, but the effect of the value of the parameters is large compared to the gravity model for 
Saudi exports to Iraq, while both the annual growth rate variable of the gross domestic product 
(S.GDP.Grij) and the time variable Years showed their negativity in the relationship with Iraqi exports, 
violating the assumptions of economic theory, and we can resort to the same justification in The Saudi 
gravity model and the reasons mentioned previously. 
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