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period 1963-90. The results suggested a number of aspects that characterize the Saudi Arabia import demand function. 
First, econometric evidence illustrated that, for standard specifications of the import demand function, the log-linear 
formulation was more appropriate than the linear one. Secondly, empirical result showed that, in the case of Saudi 
Arabia, the relative price formulation of the traditional import demand function is inappropriate for estimating 
elasticities of import demand.  Aldakhil and Al-Yousef (2002) estimated Saudi Arabia’s aggregate demand for imports 
during the period 1968-98 by using cointegration analysis and error correction approach. They found that, domestic 
price, import price, and income are important in determining the import demand. Arize and Malindretos (2012) carry 
out an empirical investigation of the short-run and long-run impact of domestic income, relative import prices, and 
foreign reserves on real imports for selected Asian economies. They employ a number of econometric methods—the 
Johansen and Harris-Inder cointegration techniques, fully modified ordinary least squares (OLS), dynamic OLS, and the 
ARDL model—and find that foreign exchange reserves are an important determinant of imports. In line with theory, the 
effect of foreign exchange reserves is positive. Thus, policies aimed at increasing foreign exchange reserves will 
encourage imports. The estimates also show that real income is a significant variable in explaining the demand for 
imports and that income elasticity is highly elastic for India, the Republic of Korea, and Thailand, but inelastic for Japan 
and Singapore. A high degree of income elasticity implies that higher income growth will lead to a greater trade 
imbalance. Finally, the results indicate that rising relative prices significantly discourage imports. Aljebrin and Ibrahim 
(2012) estimated the critical parameters of import demand determinants for GCC countries (Bahrain, United Arab 
Emirates, Kuwait, Oman Qatar and Saudi Arabia) by using annual time series-cross section data (1994-2008) and by 
applying panel Seemingly Unrelated Regression (SUR) model. The empirical results showed that, in both long run and 
short run, there are positive and significant relationships between the demand for imports and real income, private 
consumption, international reserves and gross capital formation. On the other hand, there are negative and significant 
relationships between the demand for imports and the relative price of imports to domestic price and government 
consumption in the long run, but negative and insignificant relationships in the short run.  

Foreign exchange reserves are also seen as an important determinant of imports because they directly determine the 
international liquidity available to a country for purchasing imports. A country with high foreign exchange reserves also 
has room to pursue less restrictive trade policies. Rashid and Razzaq (2010) model the import demand function for 
Pakistan and argue that there is a binding foreign exchange constraint on imports. Apart from relative prices and income, 
they add exchange rate reserves to their model to study the impact of foreign exchange availability. The results suggest 
that there is a long-run relationship between foreign exchange reserves and imports, implying the presence of a foreign 
exchange availability constraint on imports. The coefficients of price and income elasticity are higher than the previous 
estimates, indicating that, after accounting for the effect of the foreign exchange constraint, imports become more 
sensitive to changes in income and relative prices. 

Metwally (2004) investigated the impact of the fluctuations in oil exports on Gulf Cooperation Council (GCC) spending 
on imports and estimated the long-run relationship between the imports of each GCC member and the macroeconomic 
components of final expenditure (exports, government consumption, investment and private consumption) using the 
Johansen multivariate cointegration analysis. He confirmed that the demand for imports was highly elastic with respect 
to GDP in all GCC countries studied (with the exception of Oman) during the last three decades. 

On the other hand, many authors investigated the import demand function in developing countries. For Turkey, Erlat 
and Erlat (1991) analyzed Turkish export and import performance by using annual data for the period 1967-87. Export 
supply, export demand and import demand functions were investigated by ordinary least squares (OLS) first, and then 
three equations were estimated as a set of seemingly unrelated regressions (SURs). The total volume of imports was 
regressed on domestic real income, real international reserves, price of imports divided by domestic prices and one 
period lagged value of the dependent variable. Two dummies were introduced for the years 1978 and 1979 to explain 
structural shifts. International reserves were found to be the most important variable in explaining import demand. 
Relative prices, however, had no significant explanatory power on import demand. Kotan and Saygili (1999) 
investigated an import demand function for Turkey. They incorporated two different model specifications to investigate 
the import demand function for Turkey. The estimation performance of the two models was compared and contrasted 
for the period 1987: Q1-1999:Q1 by using quarterly data. The significance of variables that affected import demand was 
individually and jointly investigated. Also, the short run elasticities of the two models were compared. The first model 
estimated imports using the Engle-Granger approach. The results confirmed that in the long run, income level, inflation 
rate, nominal depreciation rate and international reserves insignificantly affect imports. The second approach models 
import demand using the Bernanke-Sims structural vector autoregressive (VAR) method. The results showed that 
anticipated changes in the real depreciation rate and unanticipated changes in the income growth and real depreciation 
rate have significant effects on import demand growth. 

Mohammed and Tang (2000), used the Johansen and Juselius cointegration technique and investigated the determinants 
of aggregate import demand for Malaysia, over the period 1970-1998. The results showed that while all expenditure 
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components had an inelastic effect on import demand in the long run, investment expenditure had the highest 
correlation with imports followed by final consumption expenditure. Expenditure on exports was found to have the 
smallest correlation with imports. They also found a negative and inelastic relationship between relative prices and 
import demand. All results confirmed the statistically significant relationship at the 1 per cent level. 

Alias and Tang (2000) investigated the long-run relationship between Malaysian aggregate imports and the components 
of final demand expenditure and relative prices using the Johansen multivariate cointegration analysis. An error 
correction model is suggested to model the short-run response of imports to its determinants. Annual data for the period 
1970 to 1998 are used. The long-run relationship between aggregate imports and the macroeconomic components of 
final demand expenditure namely public and private consumption expenditure, investment expenditure and exports, is 
investigated because the different components of final demand might have different import contents. The results of the 
analysis showed that the components of final demand expenditure and relative prices are all important in determining 
aggregate demand for imports in both the long-run and the short-run.  

Dutta et al. (2006) tested the behavior of Indian aggregate imports during the period 1971-1995. In their empirical 
analysis of the aggregate import demand function for India, cointegration and error correction modeling approaches 
were adopted. In the aggregate import demand function for India, import volume is found to be cointegrated with 
relative import price and real GDP. The aggregate import volume is found to be price-inelastic. The value of income 
elasticity of demand for imports lagged two years is greater than unity, implying that the demand for imports increases 
more than proportionately to the increase in real gross domestic product. 

Sinha's (2001) study showed that the price and income demand elasticities are inelastic in Japan, India, the Philippines, 
Thailand and Sri Lanka. Bahmani-Oskooee (1998) identifies the foreign exchange rate as an important determinant of 
import demand for six developing countries (Pakistan, Greece, the Philippines, Singapore, the Republic of Korea, and 
South Africa). He employs the Marshall-Lerner condition, which implies that, for devaluation to have a positive effect 
on imports, the sum of the elasticities of the import and export demand functions should be greater than 1. Thus, there 
are two effects attached to devaluation: it will lead to a fall in imports and a rise in exports because exports are now 
relatively cheap. If the Marshall-Lerner condition is satisfied, then the positive export effect will be greater than the 
negative import effect. The author’s analysis indicates that this condition is satisfied for almost all the countries in the 
sample, implying that devaluation has positive effects and is, arguably, a good instrument for improving the trade 
balance. 

For, developed countries, Carone (1996) investigated the American demand for imports using quarterly data 1970 to 
1992 based on the cointegration and error correction approaches. They confirmed the statistically significant long-run 
relationship between the import demand function and real income and relative prices. Stirbock (2006) introduced a 
single error-correction analysis of German, euro-area and non-euro-area import demand for the 1980-2004 period and 
found that, German import demand is driven largely by domestic and foreign demand and less by changes in relative 
prices. 

3. Stylized Facts about Egyptian Economy and the Behavior of Merchandise Import Demand in Egypt 

Egypt is classified as a lower-middle income country with a real per capita Gross Domestic Product (constant 2005 US$) 
in 2014 of $1467. It is one of Middle East and North Africa (MENA) countries that boost a population of 89.6 million, 
as of 2014. However, over the past decade, Egypt achieved major economic progress. Its real GDP grew at about 6.3 % 
during 1970-2014; foreign direct investment inflows amounted by 4.78 billion dollars, which represents 1.67% of GDP 
in 2014 (http://data.worldbank.org/indicator/). This performance was accompanied by increased trade openness, export 
promotion policies. 

Imports play an important role in the economic growth and development of many countries. However, through it 
countries can safe goods and services that can't be produced domestically. Many empirical studies estimated the import 
demand functions for advanced countries and developing countries to determine economic variables that affect the 
behavior of import demand over time. In this respect, measuring income and price elasticities of import demand has 
received much attention because of the implications on trade policy and balance of payments issues.  

As shown in table 1, total trade has increased from 1.88 billion dollars to 134 billion dollars during the period 
1970-2014, with average growth rate 10.18%. At the same period, trade/GDP ratio increased from 24.48% to 46.77% at 
the same period, so this ratio has been doubled during the period (World Bank, World Bank Development Indicator, 
http://data.worldbank.org/indicator/) 
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Table 1. Some key trade indicators of Egypt (1970-2014) 

 Value (billion dollar) % of GDP* 

1970 2014 1970 2014 

Merchandise Exports  0.76 27.1 9.93 9.46 

Services Exports 0.34 21.9 4.43 7.64 

Total Exports 1.1 49 14.32 17.1 

Merchandise Imports  0.79 67.5 10.29 23.56 

Services Imports 0.65 17.5 8.46 6.11 

Total Imports 1.44 85 18.75 29.66 

Total Trade 1.88 134 24.48 46.77 

Source: http://data.worldbank.org/indicator/. 

* calculated by the author. 

Table 2 illustrates that trade account balance suffering from increasingly deficit from 0.34 billion dollars to 36 billion 
dollars during the period 1970-2014, with annual average growth rate amounted by 11.18 percent. Although the 
merchandise account balance deficit increased dramatically with average growth rate 17.49 percent during the period 
1970-2014. On the other hand, services account balance during the same period changed from deficit to surplus during 
the period 1970-2014, with average growth rate 15.02 percent. The higher average growth rates of the trade and the 
merchandise account balance deficits increase the necessity of find solutions for controlling this problem.  

Table 2. Trade account (1975-2014) 

 Value (billion dollar) 
Average Annual 
Growth rate(%) 

% GDP* 

 1970 2014 1970-2014 1970 2014 

Merchandise Exports 0.76 27.1 8.46 
  

Merchandise Imports 0.79 67.5 10.64 

Merchandise Account Balance -0.03 -40.4 17.49 0.39 15.05 

Services Exports 0.34 21.9 9.93 
  

Services Imports 0.65 17.5 7.77 

Services Account Balance -0.31 4.4 15.02 4.04 1.54 

Trade Account Balance -0.34 -36 11.18 4.43 12.57 

Source: http://data.worldbank.org/indicator/. 

* calculated by the author. 

In analyzing the Egyptian merchandise import performance, the structure of merchandise import has to be analyzed. 
Table 3 presents the structure of merchandise import in 1970 and 2014; the average growth rates of merchandise 
imports components during the period and its shares of total merchandise imports. We can observe that manufactures, 
ores and metals and Agricultural raw materials achieved the highest yearly average growth rate during the period 
1975-2014. Food imports achieved average growth rate during the same period amounted by 4.99% but it has a highest 
share of total merchandise imports reached to 21.1%.  
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Developing economies in Europe & Central Asia - 10.35 

Developing economies in Latin America & the 
Caribbean 

0.06 3.385 

Developing economies in Middle East & North 
Africa 

3.39 2.24 

Developing economies in South Asia 9.88 3.71 

Developing economies in Sub-Saharan Africa 3.16 1.1 

Source: http://data.worldbank.org/indicator/. 

4. The Model and the Methods 

Previous empirical and theoretical work suggests that imports demand is influenced by number of important factors. In 
the following, we advance a number of hypotheses concerning the relationship between the merchandise imports 
demand and the possible factors influencing it, which we will proceed to evaluate in the following empirical work. The 
merchandise imports demand is generally affected as follows: 

RM= f (RGDP, INF, REER, RES)                                     (1) 

Where RM is the real value of merchandise imports, RGDP is the real gross domestic product; INF is the inflation rate; 
REER is the real effective exchange rate and finally RES is the real international reserves. 

An OLS model is estimated to explain the demand for merchandise imports in Egypt by using data from 1970 to 2014. 
Accordingly, For long run: 

)2()(log)(log)(log)(log)(log 43210  RESCREERCINFCRGDPCCRM  

We sourced data for the study from World Development Indicators (2014). All variables were transformed into natural 
logarithm to avoid the problem of heteroscedasticity and obtain elasticities. 

If the variables are cointegrated, they can be represented equivalently in terms of a short run OLS framework. The most 
common procedure to test for cointegration is the Engle-Granger two-step estimation technique (EG). The first step in 
this method implies fitting the long-run relationship in levels by OLS and using the resulted residuals to test the 
hypothesis of cointegration by applying the PP test. If the hypothesis of cointegration is accepted, then there exists an 
error correction representation (Phillips and Perron, 1988). Then, the next step is to construct the error correction model, 
which represents the short-run dynamics. 





15

43210 )(log)(log)(log)(log)(log

tECTC

RESCREERCINFCRGDPCCRM

(3)
 

Where ECT(-1) is one lag error correction term and ∆ is the difference operator. 

Another procedure to test for cointegration is developed by Johansen and Julesius (1992), and it is known as the 
maximum likelihood (ML) approach. This method estimates and tests for multiple cointegrating vectors (multivariate 
cointegration). It applies the analysis of the vector auto-regressive (VAR) model where all variables are treated as 
endogenous. 

The sign and significance of the coefficient of error correction term ECTt-1 describes about the existence of short run 
relationship. Its value and sign tells about the speed and convergence or divergence to or from the long run equilibrium. 
Its negative value indicates about the convergence whereas its positive value indicates about the divergence. A 
significant coefficient of error correction with negative sign is considered as a further proof of the existence of stable 
long run relationship (Banerjee et al., 1998). 

5. Empirical Results 

Phillips-Perron (PP) unit roots test is calculated for individual series to provide evidence as to whether the variables are 
stationary and integrated of the same order.  

The results for each variable appear in Table 5. As shown in Table 5, the null hypothesis of a unit root can't be rejected 
for levels of all variables but the null hypothesis is rejected for the first differences of all variables. Therefore, we 
conclude that the series are integrated of order one. 

 

 

 



Applied Economics and Finance                                          Vol. 4, No. 2; 2017 

107 
 

Table 5. PP Unit root test results 

 PP

Log(M) 
Level -1.545343
First Diff. -5.534322a

Log(RGDP) Level -0.838851
First Diff. -6.907689a

Log(INF) Level -2.337139
First Diff. -8.336852a

Log(REER) 
Level -0.520675
First Diff. -4.183598a

Log(RES) Level -2.341485
First Diff. -4.778754a

Notes: Phillips and Perron (1988) unit root test with the Ho: Variables are I (1); a indicates significance at the 1% level.  

Cointegration analysis refers to the process of getting equilibrium or long-run relationships among non-stationary 
variables. The idea is that although the variables are non-stationary, a linear combination of them may be stationary, 
given that all variables are integrated of the same order (Engle and Granger, 1987). The vector that links the variables in 
the long-run relationship is called the cointegrating vector. The estimated OLS model as it shown in Table (A-2) is: 

 )(log12.0)(log26.1)(log18.0)(log61.169.2)(log RESREERINFRGDPM       (4)    

Table 6 illustrates the PP unit root test result for residual which indicates that the residual is integrated at 5% level, so 
the hypothesis of cointegration is accepted, then there exists an error correction representation 

Table 6. PP unit root test for residual 

 Level 

Residuals -6.039943a 

a indicates significance at 1% level. 

Table 7 and Table 8 give the results of the Likelihood Ratio tests based on the Maximum Eigenvalue and the Trace of 
the stochastic matrix respectively.  Both these tests confirm the existence of one cointegrating vector between the 
variables, i.e. the existence of long-run relationship between them. 

Table 7. Cointegration test based on Trace of the Stochastic Matrix 

Hypothesized No. 
of CE(s) Eigenvalue Trace Statistic 0.05 Critical Value Prob.** 

None * 0.576140 75.99147 69.81889  0.0148 
At most 1 * 0.358194 38.22399 47.85613  0.2923 
At most 2 * 0.244213 18.71133 29.79707  0.5138 
At most 3 * 0.118122 6.391527 15.49471  0.6492 
At most 4 * 0.019371 0.860681 3.841466  0.3535 

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level 

* denotes rejection of the hypothesis at the 0.05 level 

Table 8. Cointegration test based on Maximal Eigenvalue of the Stochastic Matrix 

Hypothesized No. 
of CE(s) 

Eigenvalue Max-Eigen Statistic 0.05 Critical Value Prob.** 

None * 0.576140 37.76748 33.87687  0.0163 
At most 1 * 0.358194 19.51266 27.58434  0.3759 
At most 2 * 0.244213 12.31980 21.13162  0.5164 
At most 3 * 0.118122 5.530846 14.26460  0.6738 
At most 4 * 0.019371 0.860681 3.841466  0.3535 

Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level 

* denotes rejection of the hypothesis at the 0.05 level 

Since these variables are cointegrated, they can be represented equivalently in terms of a short run OLS regression.  
Then, the next step is to construct the error correction model, which represents the short-run dynamics. 

ttt

tttt

ECTRESLog

REERLogINFLogRGDPLogMLog





 1*85.0)(*11.0

)(*21.1)(*056.0)(*25.1018.0)(

       (5)
 

The robustness of the model has been definite by several diagnostic tests as shown in Tables (A-4), (A-5), (A-6) and 
(A-7) in the appendix, such as Breusch- Godfrey serial correlation LM test, Breusch-Pagan-Godfrey Heteroskedasticity 
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test, ARCH test and Jacque-Bera normality test. All the tests disclosed that the model has the aspiration econometric 
properties, it has a correct functional form and the model’s residuals are serially uncorrelated, normally distributed and 
homoskedastic. Therefore, the outcomes reported are serially uncorrelated, normally distributed and homoskedastic. 
Hence, the results reported are valid for reliable interpretation. 

The stability of the long-run coefficient is tested by the short-run dynamics. Once the ECM model given by equation (5) 
has been estimated, the cumulative sum of recursive residuals (CUSUM) and the CUSUM of square (CUSUMSQ) tests 
are applied to assess the parameter stability (Pesaran & Pesaran (1997)). Figure 2 plot the results for CUSUM and 
CUSUMSQ tests. The results indicate the absence of any instability of the coefficients because the plot of the CUSUM 
and CUSUMSQ statistic fall inside the critical bands of the 5% confidence interval of parameter stability. 

 

Figure 2. Parameters Stability Tests of Short-run Model 

The error correction is correctly negatively signed and highly significant and has a high magnitude (-0.85) suggesting a 
speed adjustment process, which means that, if merchandise import demand is 1 percent out of equilibrium, a 85 percent 
adjustment towards equilibrium will take place within the first year. 

Table 9 summarizes the critical parameters of merchandise import demand determinants for Egypt for the period 
1970-2014 by using ordinary least squares (OLS) and error correction model approach. The empirical results confirm 
that, in both long run and short run, there is positive and significant relationship between the demand for merchandise 
imports and real gross domestic product, but there is a negative and significant relationship between the demand of 
merchandise imports and real effective exchange rate. On the other hand, in the long run, there are positive and 
significant relationships between the demand for merchandise imports and both of inflation and international reserves 
but insignificant relationships in the short run.  

Table 9. OLS estimates for the long run and short run (1970-2014) 

Variable 
Coefficient
Long Run Short Run

C -2.69 0.018b

LOG(RGDP) 1.61a 1.25b

LOG(INF) 0.18 a 0.057
LOG(REER )  -1.26a -1.21a

LOG(RES ) 0.12 b -0.11
ECT(-1) - -0.85a

 
R2 = 93.6

Durbin-Watson: 1.85
R2 = 69.2
Durbin-Watson: 1.40

Source: Table (A-2) and table (A-3) in Appendix. 

- a and b denotes significance level at 1% and 5% respectively. 

6. Concluding Remarks and Policy Implications 

Merchandise imports in Egypt is growing steadily and very rapidly, at an average growth rate of 10.64 percent/year 
during 1970-2014. So, this study is very important to know the merchandise imports determinants in Egyptian economy. 
This study empirically estimated the critical parameters of merchandise import demand determinants for Egypt by using 
Ordinary Least Squares (OLS) approach and Error Correction model during the period (1970-2014). 

The empirical results confirmed that, in both long run and short run, there is positive and significant relationship 
between the demand for merchandise imports and real gross domestic product, but there is a negative and significant 
relationship between the demand of merchandise imports and real effective exchange rate. On the other hand, in the 
long run, there are positive and significant relationships between the demand for merchandise imports and both of 
inflation and international reserves but insignificant relationships in the short run. 
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These findings obviously have implications for the trade balance. The merchandise imports volume would rise 
significantly if real income were to increase, and that too at a rate higher than the rate of growth of real income, thus 
causing the trade balance to deteriorate. To prevent this, exports must grow in tandem with imports. With a stagnant 
export growth rate and a very high import growth rate, the trade balance will keep worsening. Policy propositions to 
reduce imports and improve the trade balance are, therefore, common. The real concern, however, is to improve the 
trade balance without having to reduce imports. If recovery is to come from anywhere, it must come from the export 
side, given the nature of Egyptian’s imports and the fact that it is not self-sufficient in producing what it currently 
should import. 
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Appendix 

Appendix (A) 

Table (A-1). Economic Data (1970-2014) 

Period 

Real 
Merchandise 
Imports 
(2010=100) 
(Billion 
Dollar) 

Real Gross 
Domestic 
Product  
(2010=100)
(Billion 
Pound)

Real 
International 
Reserves 
(2010=100)
(Billion 
Dollar)

Inflation
(%) 

Real 
Effective 
Exchange 
Rate 
  

1970 47.96 186.47 10.06 3.76 0.43 
1971 54.37 191.59 9.65 3.14 0.43 
1972 52.04 196.26 12.12 2.10 0.43 
1973 50.41 209.65 29.33 5.11 0.40 
1974 117.71 217.21 35.31 10.02 0.39 
1975 179.56 238.19 24.42 9.67 0.39 
1976 157.54 278.35 23.47 10.32 0.39 
1977 176.75 306.26 30.53 12.73 0.39 
1978 222.28 323.67 34.71 11.08 0.39 
1979 115.37 381.99 53.97 9.90 0.70 
1870 120.94 410.53 61.71 20.82 0.70 
1981 199.39 390.70 37.96 10.32 0.70 
1982 178.34 408.26 35.55 14.82 0.70 
1983 173.90 409.06 28.75 16.08 0.70 
1984 155.68 412.19 21.49 17.04 0.70 
1985 143.23 427.37 20.48 12.11 0.70 
1986 119.78 399.43 18.53 23.86 0.70 
1987 141.16 448.65 22.24 19.69 0.70 
1988 172.27 456.33 16.72 17.66 0.70 
1989 92.15 468.26 15.22 21.26 0.87 
1990 64.82 502.10 18.91 16.76 1.55 
1991 35.12 485.18 26.98 19.75 3.14 
1992 31.95 533.86 44.60 13.64 3.32 
1993 28.12 531.41 47.44 12.09 3.35 
1994 32.35 554.03 45.63 8.15 3.39 
1995 32.17 558.00 46.83 15.74 3.39 
1996 33.27 585.40 46.69 7.19 3.39 
1997 32.22 648.54 47.25 4.63 3.39 
1998 37.96 674.85 44.20 3.87 3.39 
1999 36.50 700.70 34.60 3.08 3.40 
2000 32.34 754.49 30.58 2.68 3.47 
2001 29.02 778.09 29.50 2.27 3.97 
2002 26.96 800.01 29.72 2.74 4.50 
2003 26.16 843.49 29.50 4.51 5.85 
2004 28.96 881.16 27.85 11.27 6.20 
2005 38.87 932.35 37.84 4.87 5.78 
2006 43.91 993.53 41.83 7.64 5.73 
2007 54.59 1095.84 47.40 9.32 5.64 
2008 60.16 1113.59 42.69 18.32 5.43 
2009 50.01 1159.61 38.83 11.76 5.54 
2010 52.92 1206.60 37.03 11.27 5.62 
2011 53.52 1245.84 16.93 10.05 5.93 
2012 58.70 1336.44 13.29 7.12 6.06 
2013 45.19 1359.20 12.82 9.42 6.87 
2014 47.50 1405.95 10.51 10.15 7.08 

Source: World Bank, World Bank Development Indicator. 
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Table (A-2). Ordinary Least Squares Regression Results (Long Run Relationship) 

Dependent Variable: LOG(RM) 
Method: Least Squares 
Date: 05/06/16   Time: 11:17 
Sample: 1970 2014 
Included observations: 45 
Variable Coefficient Std. Error t-Statistic Prob. 
LOG(RGDP) 1.612548 0.144082 11.19189 0.0000 
LOG(INF) 0.176343 0.047752 3.692856 0.0007 
LOG(REER) -1.263885 0.078837 -16.03159 0.0000 
LOG(RES) 0.120520 0.059563 2.023406 0.0497 
C -2.687122 0.191836 -14.00740 0.0000 
R-squared 0.936240 Mean dependent var -0.437616 
Adjusted R-squared 0.929864 S.D. dependent var 0.685539 
S.E. of regression 0.181553 Akaike info criterion -0.470102 
Sum squared resid 1.318456 Schwarz criterion -0.269362 
Log likelihood 15.57730 Hannan-Quinn criter. -0.395268 
F-statistic 146.8381 Durbin-Watson stat 1.853503 
Prob(F-statistic) 0.000000

Table (A-3). Ordinary Least Squares Regression Results (Short Run Relationship) 

Dependent Variable: D(LOG(RM) 
Method: Least Squares 
Date: 05/07/16   Time: 14:58 
Sample (adjusted): 1971  2014 
Included observations: 44 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. 
D(LOG(RGDP)) 1.252488 0.610229 2.052489 0.0471 
D(LOG(INF)) 0.056413 0.058972 0.956602 0.3448 
D(LOG(REER)) -1.210366 0.153054 -7.908088 0.0000 
D(LOG(RES)) -0.109866 0.100959 -1.088221 0.2834 
RESID01(-1) -0.850412 0.150300 -5.658078 0.0000 
C 0.017536 0.038146 0.459702 0.6483 
R-squared 0.692230 Mean dependent var -0.000216 
Adjusted R-squared 0.651734 S.D. dependent var 0.268364 
S.E. of regression 0.158373 Akaike info criterion -0.721608 
Sum squared resid 0.953112 Schwarz criterion -0.478310 
Log likelihood 21.87538 Hannan-Quinn criter. -0.631382 
F-statistic 17.09379 Durbin-Watson stat 1.401690 
Prob(F-statistic) 0.000000

Table (A-4). Breusch- Godfrey serial correlation LM test for Short-run Model 

F-statistic 10.05214     Prob. F(2,36) 0.0003 

Obs*R-squared 15.76686     Prob. Chi-Square(2) 0.0004 

Table (A-5). Residuals Breusch-Pagan-Godfrey Heteroskedasticity Test of Short-run Model 

F-statistic 0.472387      Prob. F(5,38) 0.7944 

Obs*R-squared 2.574830      Prob. Chi-Square(5) 0.7652 

Table (A-6). Residuals ARCH Heteroskedasticity Test of Short-run Model 

F-statistic 0.415163      Prob. F(1,41) 0.5229 

Obs*R-square
d 0.431050      Prob. Chi-Square(1) 0.5115 

Table (A-7). Residuals Normality Test of Short-run Model 

Jarque-Bera Prob. 

 0.637820  0. 726941 
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