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Abstract 
This study investigates the causal relationship between stock prices and exchange rates for six Middle Eastern countries, namely, Egypt, 
Iran, Jordan, Kuwait, Oman, and Saudi Arabia before and during (after) the 2007 global financial crisis for the period between January 2004 
and September 2015. The sample is divided into two sub-periods, that is, the period from January 1, 2004 to September 30, 2007 and the 
period from October 1, 2007 to September 30, 2015, to represent the pre-crisis period and the post-crisis period, respectively. Using Vector 
Autoregressive (VAR) model in a multivariate framework (including two control variables, inflation rates and oil prices) the results suggest 
that in the case of Jordan, Kuwait and Saudi Arabia, there exists bidirectional causalities after the crisis period but not the before. The 
opposite status is available for the case of Iran. In the case of Oman, there is bidirectional causality between the variables of interest in both 
periods. The results also reveal that the relationship between stock prices and exchange rates has become stronger after the 2007 global 
financial crisis. Overall, the results of this study indicate that fluctuations in foreign exchange markets can significantly affect stock markets in 
the Middle East. 
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1. Introduction1

 
In an open economy, the impact of unexpected changes 

in exchange rates on the present value of a firm’s assets, 
liabilities and cash flows exposes the economic value of the 
firm to exchange risk. This implies that exchange rates play 
a significant role in the movements of stock prices.  

The results of the investigation on the relationship 
between stock prices and exchange rates are important 
because of two reasons: First, the relationship between 
exchange rates and stock prices is able to influence the 
development of capital markets, particularly in those 
emerging and newly industrializing countries which have 
recently attracted the attention of the international investors. 
In fact, the awareness of the relationship between these two 
financial markets would help the domestic and international 
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investors to hedge and diversify their portfolios (Abdalla & 
Murinde, 1997). Second, it is believed that the 1997 Asian 
financial crisis, which started as an exchange rate crisis in 
Thailand and then led to the depreciation of other currencies 
in the region, resulted in the collapse of the stock markets 
(Hatemi & Roca, 2005). In such a scenario, understanding 
and foreseeing the relationship between stock prices and 
exchange rates might enable policymakers to formulate 
appropriate policies before the spread of the crisis. On one 
hand, "exchange rates are often the easy target for policy 
intervention and therefore it is crucial to know how 
exchange rates will affect other asset markets and on the 
other hand, when asset markets are under stress, volatility 
will be higher and returns will be lower"(Hatemi & Roca, 
2005, p. 540). 

Furthermore, it is believed that the 2007-2008 global 
financial crisis influenced the Middle Eastern stock 
exchange markets through exchange rate fluctuations and 
oil price hike, as oil industry holds major share of the whole 
shares in the region.  Thus this study investigates the 
causal relationship between stock prices and exchange 
rates, for six Middle Eastern countries, namely, Egypt, Iran, 
Jordan, Kuwait, Oman, and Saudi Arabia before and during 
the 2007 global financial crisis for the period between 
January 2004 and September 2015. 
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The rest of the paper is organized as follows. The next 
section explains the theories behind the study and reviews 
the literature of the study and some of the past studies. 
Section 3 describes the sources of data and types of 
econometrics methods are employed in the study. In section 
4 the empirical results are presented and finally some of the 
concluding remarks and policy implications are provided in 
section 5. 

"In spite of fast economic growth of the Middle East, less 
attention has been paid by researchers and investigators to 
the region compared with other emerging markets in the 
Europe, Asia, etc" (Parsva, 2012, p.31).For example, Saudi 
Arabia’s stock exchange had a market capitalization of 247 
billion U.S. dollars in 2008 and ranked 20th in the world. The 
United Arab Emirates (UAE), Qatar, and Bahrain are among 
the top fifty major financial centers globally in terms of 
competitiveness. Dubai has been one of the important and 
stable places for financial investors to establish new 
companies over the past decade. Jordanian Shaheen 
Business & Investment Group is another example which 
benefits from Jordan’s free trade agreement with the U.S. 
(Cheng, Jahan-Parvar, & Rothman, 2010).  

Geography, political conflicts, and direct effect of oil price 
changes on the economy of the Middle East are the most 
special characteristics of the region. 

1. Geography: The simplest geographical definition of the 
Middle East is the region where Asia, Africa, and Europe 
meet (Roskin & Coyle, 2008).  Most of the countries which 
are located in the Middle East have quite similar societies, 
cultures, economies, religions, politics, etc.  

2. Political crisis: It is worth noting that high financial 
market returns have been realized while the Middle East 
has experienced major political and security instabilities 
such as the civil war in Iraq, high tension between Israel and 
Palestine, etc. (Cheng, Jahan-Parvar & Rothman, 2010). 

3. Oil factor: The Middle East is the largest oil-producing 
region in the world and holds about two-thirds of the earth’s 
proven oil reserves. Thus, the area has been the center of 
attention over the past decades. The Persian Gulf states are 
among these countries; therefore the occurrence of any oil 
price shock has a crucial and vital effect on the economies 
of these countries. 

 
 

2. Theoretical Framework and Literature 
Review 

 
There are two theoretical backgrounds on whether or not 

exchange rate impacts on stock prices and vice versa. They 
are traditional and portfolio-balance approaches that are 
explained below. 

2.1. Traditional Approach 
 
The microeconomic level suggests that exchange rates 

lead the stock prices (Dornbusch & Fischer, 1980; Aggarwal, 
1981; Wu, 2000; Yau & Nieh, 2006), so the first perspective 
is the traditional approach which states any change in 
exchange rates would lead to changes in the stock prices.  

Typically, the reason behind the occurrence of the 
traditional approach is the “flow-oriented” or “goods-market” 
model which has been developed by Dornbusch and 
Fischer (1980). The model emphasized the behavior of 
exchange rate and current account. The authors started by 
setting out a basic model for equilibrium of money market. 
When the value of the local currency appreciates, exporting 
firms lose profit and the value of equities of these firms will 
reduce. On the contrary, the status of importing firms is 
absolutely different since the value of them would benefit 
from an appreciation of the local currency. Stock prices 
would be affected by exchange rate (currency) movement 
since in general stock prices are the present value of future 
cash flows of the firms. The result of their study 
demonstrated that any change in exchange rates would 
have an influence on the international competitor firms and 
their trade balance. 

Aggarwal (1981) investigated the relationship between 
trade-weighted value of the U.S. dollar and stock returns for 
the period starting from 1974 to 1978. He pointed out that 
there is a positive correlation between these variables. 
However, Soenen and Henningar (1988) found an inverse 
relationship between stock prices and exchange rates. 

 
2.2. Portfolio-Balance Approach 

 
The second theoretical framework refers to stock market 

performance (Mishra, 2004). The portfolio-balance approach, 
which also evaluates the linkage between stock prices and 
exchange rates, is one way and states that exchange rates 
are determined by the market mechanism. In other words, 
the "portfolio theory focuses on the important role of the 
capital account transaction which uses to determine 
exchange rate dynamics" (Parsva & Lean, 2011, p.157-158).  

Branson (1981) and Frankel (1983) developed the “stock-
oriented” model. The model presents the capital account as 
a main factor in determining exchange rate dynamics. As 
the stock prices diminish, domestic wealth is reduced and 
subsequently the demand for domestic money and interest 
rate decreases. In addition, foreign investors demand for 
local currency declines and finally the currency depreciates. 
Gavin (1989) also expressed that any change in stock 
prices could cause the realignments of exchange rates. 
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The value of a firm’s equity increases while the prices of 
new company equipment remain unchanged in the short run. 
As a result, investment is relatively cheaper and companies 
tend to invest more. Thus, 

 
                                                                 (1) 

where I is investment, SP is stock prices, and R is the 
borrowing/ lending interest rate, which has a negative 
impact on investment because it makes the investment 
funding more costly.  

Dimitrova (2005) has explored theoretically that an 
increase in stock prices will positively affect the value of 
financial assets held by households, leading to an increase 
in household wealth and therefore consumption. As people 
associate higher wealth with lower probability of financial 
distress, they are likely to hold more illiquid assets. This is 
consistent with higher expenditure both domestically and 
internationally, which means imports rise and the current 
account balance worsens. Therefore, the government or 
monetary authorities would initiate to prevent further 
dependency on imports by depreciating the domestic 
currency.  

This study aims at reducing the omitted variable bias in 
the literature through encompassing two relevant variables, 
oil price and inflation rate, into the model. Adding oil price to 
the model is due to the key and vital role of the crude oil in 
the economy and national income of most Middle Eastern 
nations. Inflation rate also is included into the model 
because the economy of the area has been suffered over 
the past decade by the high rate of inflation. Moreover, 
according to Wu's (2000) and Kim's (2003) findings, any 
changes in the inflation rate can lead to traditional approach 
occurrence, which has been explained earlier. 

As mentioned earlier, knowing any interaction between 
stock market and foreign exchange market is very important. 
It has captured the attention of economists so far and it is 
still ongoing. However, despite a growing theoretical and 
empirical literature, it still lacks details on this important 
issue. 

Some of the past studies on this issue are listed as below: 
Frank and Young (1972) investigated the stock prices 

reactions of some multinational firms to the real 
realignments of exchange rate. They employed six major 
currency realignments and used two American equity 
indices such as the Dow Jones and S&P Industrials. They 
found no relationship between stock prices and exchange 
rates, and interestingly stated that a manager would be 
unwise if he makes decisions based on the exchange rate 
realignments. 

Solnik (1987) was the first investigator who used financial 
prices such as stock prices, instead of the traditional 

macroeconomics data, for evaluating how stock returns can 
be used to test exchange rate models. He employed the 
monthly and quarterly data for the period from July 1973 to 
December 1983 and chose the stock markets of eight 
countries, Canada, France, Germany, Japan, the 
Netherlands, Switzerland, UK, and US. He finally found that 
there was a weak positive relationship between stock-
returns differentials and changes in the real exchange rate. 

 
2.3. Oil Price Shocks, Exchange Rates and Stock 

Prices in the Oil-Exporting Countries 
 
The situation in oil-exporting countries is quite different 

from oil-importing countries when oil price changes. Oil price 
changes can impact on the economy of oil-exporting 
countries in two ways. First, a higher oil price leads to an 
immediate transfer of wealth from oil importers to oil 
exporters. If oil exporting countries use this wealth to create 
more investment opportunities in the overall economy, the 
demand for labour and capital will increase and 
consequently, a higher level of activity and employment in 
these countries would be generated. Second, as the oil-
importing countries suffer from an increase in oil price, their 
demand for imported goods and services from oil-exporting 
countries diminishes and this probably has a negative 
impact on the economy of oil-exporting countries (Bjornland, 
2009).  

Bjornland (2009) analyzed the effect of oil price shocks on 
stock returns in Norway, an oil-exporting country. She found 
that a higher oil price has a very positive effect on the 
Norwegian economy. She further concluded that an oil price 
hike can increase the value of equities and appreciate the 
value of the domestic currency. This would increase the 
wealth of the economy and help to decrease the rate of 
unemployment.  

The Middle East plays a very important role in producing 
and exporting crude oil in the world. Moreover, most 
countries in the region have oil-based economies and their 
oil sectors provide most of their GDP and total exports. 
Therefore, several empirical studies have been done on 
Arab oil-exporting countries in the Middle East as well as 
Iran. Numerous studies investigated the effects of oil price 
on the macroeconomic variables in these countries. 

Jahan-Parvar and Mohammadi (2008) evaluated the 
relationship between oil prices and real exchange rates in a 
sample of fourteen countries to test the validity of the “Dutch 
disease” hypothesis. The hypothesis states that "a higher oil 
price in an oil-exporting country may cause an appreciation 
of the real exchange rate, reduces the competitiveness in 
the non-exporting sector and limits its ability to build a 
diversified exports base" (Jahan-Parvar & Mohammadi, 

),( SPRfI
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2008, P.2). In agreement with this hypothesis, their 
empirical study confirmed the existence of stable long-run 
linkages between oil prices and real exchange rates in all 
sample countries.  

Rault and Arouri (2009) investigated the relations 
between oil prices and stock prices in the GCC 
countries1.Their results indicated that there is cointegration 
of oil prices and stock prices in the GCC countries and the 
oil price increase has a positive effect on raising the value of 
equities. 

 
2.4. Review of Previous Empirical Studies 

 
Ma and Kao (1990) investigated the impact of 

appreciation of currency on the domestic stock market. They 
employed the monthly stock indices and exchange rates 
from January 1973 to December 1983 of six major 
industrialized countries, i.e. the UK, Canada, France, West 
Germany, Italy, and Japan. They pointed out that the 
relationship between exchange rates and stock prices 
depends on the export/import-dominant country. In other 
words, the appreciation of currency has a positive (negative) 
effect on the stock market for an import-dominant (export-
dominant) country. 

Bahmani-Oskooee and Sohrabian (1992) are among the 
first to use econometrics techniques such as Granger 
causality and cointegration to analyze the linkage between 
stock prices and exchange rates. Their sample included the 
monthly observations over the period of July 1973 to 
December 1980, and they also used effective exchange 
rates of the U.S. dollar and S&P 500 index to represent the 
stock price. According to their Granger causality result, 
there is a dual causal relationship between stock prices and 
exchange rates at least in the short-run. Based on 
cointegration result, they found no linkage between the two 
variables. 

Bartov and Bodnar (1994) focused on empirical 
exploration of the relationship between abnormal stock 
performance and contemporaneous and lagged changes in 
the value of the U.S. dollar for a set of firms. They found that 
contemporaneous changes in the U.S. dollar have little 
impacton abnormal stock returns. However, a lagged 
change in the U.S. dollar is negatively associated with 
abnormal stock returns. 

Nieh and Lee (2001) employed both the Engle-Granger 
test and the Johanson maximum likelihood cointegration 
test to investigate the dynamic relationships between stock 
prices and exchange rates for the G7 countries namely, 
Canada, France, Germany, Italy, Japan, the UK, and the US. 
They used the stock indices and foreign exchange rates for 
the sample period starting from October 1, 1993 to February 
15, 1996. Their results supported Bahmani-Oskooee and 

Sohrabian’s (1992) findings that stock prices and exchange 
rates do not have any long-run equilibrium relationships.  

Hatemi and Irandoust (2002) examined the linkage 
between exchange rates and stock prices in Sweden. 
Monthly nominal effective exchange rates and stock prices 
over the period of 1993-1998 were used. The results stated 
that an increase in Swedish stock prices reduces the 
exchange rates of the country. 

Farooq and Wong (2004) tried to complement the existing 
literature by investigating the relationship between stock 
prices and exchange rates in Pakistan. They used the 
monthly time series data of four stock indices of Pakistan 
and Rs/USD exchange rates from January 1994 to 
December 2003. Based on the results of one stock index 
(KSE General), there is a unidirectional causality from stock 
prices to exchange rates. However, according to the results 
of another stock index (KSE Services), it was found that 
exchange rates have an effect on stock prices.  

Ooi et al. (2009) analyzed the causal relationship between 
exchange rates and stock prices of Thailand and Malaysia 
before and post Asian financial crisis by using daily data 
from 1993 to 2003. Based on the estimated results, they 
found a unidirectional causality relationship from stock 
prices to exchange rates in the case of Thailand both before 
and post crisis. Furthermore, their findings show that there 
is a unidirectional causal relationship from the Malaysian 
stock market to Malaysian exchange rate in post-crisis. 
However the variables are not linked in the pre-crisis period 
in Malaysia. 

Rahman and Uddin (2009) investigated the interactions 
between stock prices and exchange rates in three emerging 
countries of South Asia, Bangladesh, India and Pakistan. 
They used monthly average nominal exchange rates of the 
U.S. dollar in terms of three currencies namely, Bangladeshi 
Taka, Indian Rupee, and Pakistani Rupee. Moreover, the 
monthly closing stock indices for all three countries in the 
period of January 2003 to June 2008 were employed. Their 
results indicated that there is no cointegrating relationship 
between stock prices and exchange rates. Furthermore, 
there is no causal relationship between the above variables. 

2.5. Review of the Related Literature in the Middle 
East 

 
In the articles related to the present study, Abdelaziz, 

Chortareas and Cipollini (2008) concentrated on the 
relationship between stock prices and exchange rates in 
four Middle Eastern countries, Egypt, Kuwait, Oman, and 
Saudi Arabia. Monthly data and different sample periods for 
each country were employed by the authors. Finding no 
evidence of cointegration between stock prices and 
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exchange rates in a bivariate model, they included oil prices 
into the model. The results of their cointegration test 
illustrated that there is a long-run relationship among all the 
variables in three out of four sample countries. 

Parsva and Lean (2011) employed Johansen 
cointegration and Granger causality tests to analyze the 
relationship between stock prices and exchange rates in six 
Middle-East economies from January 2004 to September 
2010. They found that the causality results in the pre-crisis 
and during crisis periods are inconsistent among the Middle-
East economics, except for Egypt and Oman.  

 
 

3. Data and Methodology 
 
To investigate the causal relationship between stock 

prices and exchange rates, this study focuses on six Middle 
Eastern countries, namely, Egypt, Iran, Jordan, Kuwait, 
Oman, and Saudi Arabia. To achieve this purpose, monthly 
data has been employed from 2004:1 to 2007:9 and from 
2007:10 to 2015:9 to represent the pre-crisis period and 
post-crisis period, respectively. The most important 
fluctuation after financial crisis has been selected as the 
breakpoints to form the sub-periods for each currency.2All 
variables are transformed into natural logarithm except 
inflation rate. The data for stock prices, exchange rates and 
crude oil price (U.S. dollar/BBL) are obtained from 
DataStream, except the stock prices in Iran which is taken 
from Tehran Stock Exchange’s website (http://new.tse.ir/). 
Inflation rate data is extracted from the IMF's database. The 
closing spot exchange rates for the Middle East countries 
are used in terms of Euro, since most of the sample 
countries’ currency are pegging against the U.S. dollar.  

The estimated models can be expressed in the following 
two equations: 

 

ttttt LnOPINFLnEXLnSP 3210             (2)
  

ttttt LnOPINFLnSPLnEX 3210           (3) 
 

where 

0  and 
0
are the constant parameters, 

tLnSP  is the natural log of stock price, 

tLnEX  is the natural log of exchange rate (national 

currency in terms of Euro), 

tINF  is the rate of inflation, 

tLnOP  is the natural log of oil price (U.S. dollar/BBL) 

and t  is the error term. 

The lag length is determined by the minimum value of 
Akaike Information Criteria (AIC). The Johansen-Juselius 
co-integration process based on the Vector Autoregressive 
(VAR) model is as follows: 
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Where tY  is a co-integrating vector of I (1) variables,  is 

a vector of constants, and t  is a vector of white noise 

residuals (Johansen, 2000). In our model,
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, if 
tY is cointegrated, it can be 

generated by a Vector Error Correction Model (VECM) and 
in subsequent the Equation 3 can be written in the first 
difference form:  
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where  is a 14 vector of drift, As are 44 matrices 

of parameters, and t  is a 14  white noise vector. 

Johansen-Juselius derived trace test( trace ) and maximum 

eigenvalues test ( max ) for testing the numbers of 

cointegrating rank in the system as follows: 
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where j is the estimated eigenvalue, r is the number of 

co-integration vectors, k represents the number of variables 
and N is the sample size. If the variables are cointegrated, 
Granger causality test based on the VECM is used to 
include an error correction term as follows:  
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where  is the first difference operator, 1  and 2 are 

the constant, 21, , 21, , 21,  as well as 21,  are 

the long run parameters, ECT  is the lagged error 
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correction term derived from the long-run co-integration 

model, SP  and EX  are two white noise residuals. 

 
 

4. Empirical Results 
 

4.1. Results of Unit Root Test 
 
Table 1 and 2 summarize the results of unit root tests for 

the series of stock prices in terms of the ADF and PP tests 
respectively. Table 3 and 4 summarize the results of unit 
root tests for the series of exchange rates in terms of the 
ADF and PP tests respectively. Table 5 and 6 summarize 
the results of unit root tests for the series of inflation rates in 

terms of the ADF and PP tests respectively. Moreover, 
Table 7 indicates the results of the same unit root tests for 
oil price. The first test equation in each Table (1-7) involves 
only the intercept, while the second test equation includes 
the intercept and trend.  

As can be seen clearly in Tables 1 to 7 the results of both 
the ADF test and PP test or at least the PP test indicate that 
null hypothesis of a unit root is rejected in all variables and 
all countries when the data series are first differenced. 

Thus the first difference of the data series of the variables 
is stationary and all variables are I (1). As noted earlier, 
when the variables are I(1), they will correspond to 
cointegrating relations (Pesaran & Smith, 2006). Therefore, 
the study can proceed to the next step of the process which 
is the JJ cointegration test. 

 
<Table 1>: Results of the ADF Unit Root Test (Stock Price) 

 

Notes: Numbers in brackets represent Newey-west Bandwidth (as determined by Bartlett-Kernel). The asterisks *, **, *** indicate rejection of 
the null hypothesis of non-stationary at the 10%, 5%, and 1% levels respectively. 

 
<Table 2> Results of the PP Unit Root Test (Stock Price) 

Country 

Level First difference 

H0: non-stationary H0: non-stationary 

Intercept Trend and Intercept Intercept Trend and Intercept 

Pre-crisis period 

Egypt 

Iran 

Jordan 

Kuwait 

Oman 

Saudi Arabia 

 

-1.1802(3) 

-1.0140(10) 

-1.7273(8) 

-1.1003(5) 

-0.9436(6) 

-1.8415(7) 

 

-2.3379(3) 

-1.8681(10) 

-0.4944(8) 

-1.2370(5) 

-1.9853(6) 

-1.1889(7) 

 

-14.3492(2)*** 

-7.1287(9)*** 

-10.1990(7)*** 

-12.1569(4)*** 

-10.4491(5)*** 

-7.1272(12)*** 

 

-14.3451(2)*** 

-7.1256(9)*** 

-10.4270(7)*** 

-12.1672(4)*** 

-10.4449(5)*** 

-7.3997(12)*** 

Crisis  period 

Egypt 

Iran 

Jordan 

Kuwait 

Oman 

Saudi Arabia 

 

-1.1308(1) 

-0.2421(4) 

-0.8333(0) 

-1.0281(10) 

-0.9023(4) 

-1.2919(2) 

 

-1.0378(1) 

-0.2804(4) 

-3.1099(0) 

-1.3205(10) 

-1.3096(4) 

-1.4682(2) 

 

-25.3940(0)*** 

-5.4445(3)*** 

-28.9792(0)*** 

-6.3926(9)*** 

-14.8986(3)*** 

-17.5046(1)*** 

 

-25.3853(0)*** 

-9.5073(3)*** 

-29.0267(0)*** 

-6.3986(9)*** 

-14.8915(3)*** 

-17.4944(1)*** 

Country 
Level First difference 

H0: non-stationary H0: non-stationary 
Intercept Trend and Intercept Intercept Trend and Intercept 

Pre-crisis period 
Egypt 
Iran 

Jordan 
Kuwait 
Oman 

Saudi Arabia 

 
-1.1448(8) 

-0.8134(16) 
-2.0447(14) 
-1.3265(12) 
-1.1467(14) 
-1.8689(4) 

 
-2.1918(8) 

-1.7951(16) 
-0.6138(13) 
-1.3051(12) 
-1.9527(15) 
-1.1448(6) 

 
-28.0151(7)*** 

-22.7874(13)*** 
-29.9368(13)*** 
-25.3743(10)*** 
-27.9651(14)*** 
-29.7102(6)*** 

 
-28.0031(7)*** 

-22.7819(13)*** 
-30.0510(13)*** 
-25.3740(10)*** 
-27.9545(14)*** 
-29.8703(8)*** 
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Notes: Numbers in brackets represent Newey-west Bandwidth (as determined by Bartlett-Kernel). The asterisks *, **, *** indicate rejection of 
the null hypothesis of non-stationary at the 10%, 5%, and 1% levels respectively. 

 
<Table 3> Results of the ADF Unit Root Test (Exchange Rate) 

 

Notes: Numbers in brackets are lag lengths used in the ADF test (as determined by minimum AIC). The asterisks *, **, *** indicate rejection 
of the null hypothesis of non-stationary at the 10%, 5%, and 1% levels respectively.

 
<Table 4> Results of the PP Unit Root Test (Exchange Rate) 

Crisis  period 
Egypt 
Iran 

Jordan 
Kuwait 
Oman 

Saudi Arabia 

 
-1.1595(5) 

-0.1381(17) 
-0.8518(3) 

-0.8021(13) 
-0.8774(13) 
-1.2228(7) 

 
-1.0934(5) 

-0.2069(17) 
-3.1165(4) 

-1.0514(13) 
-1.3870(13) 
-1.3482(6) 

 
-25.4573(3)*** 

-22.5950(15)*** 
-28.9624(4)*** 

-22.1617(10)*** 
-22.1793(16)*** 
-25.6180(9)*** 

 
-25.3992(2)*** 

-22.3943(14)*** 
-29.0068(5)*** 

-22.1512(10)*** 
-22.1654(16)*** 
-25.6029(9)*** 

Country 

Level First difference 

H0: non-stationary H0: non-stationary 

Intercept Trend and Intercept Intercept Trend and Intercept 

Pre-crisis period 

Egypt 

Iran 

Jordan 

Kuwait 

Oman 

Saudi Arabia 

 

-1.2189(0) 

-0.3085(1) 

-0.9450(0) 

-1.6924(0) 

-0.9368(0) 

-0.9611(0) 

 

-1.1986(0) 

-1.9851(1) 

-1.8515(0) 

-2.1771(0) 

-1.8471(0) 

-1.8664(0) 

 

-29.4397(0)*** 

-32.6399(0)*** 

-32.3894(0)*** 

-31.9019(0)*** 

-32.4402(0)*** 

-32.4110(0)*** 

 

-29.4736(0)*** 

-32.6501(0)*** 

-32.4194(0)*** 

-31.9097(0)*** 

-32.4703(0)*** 

-32.4397(0)*** 

Crisis period 

Egypt 

Iran 

Jordan 

Kuwait 

Oman 

Saudi Arabia 

 

-1.9605(9) 

-1.7155(8) 

-1.5637(0) 

-1.8890(0) 

-1.5269(0) 

-1.5546(0) 

 

-2.2566(9) 

-1.5704(8) 

-1.9828(0) 

-1.9655(0) 

-1.9345(0) 

-1.9774(0) 

 

-8.9298(8)*** 

-9.7581(7)*** 

-20.5917(1)*** 

-28.3978(0)*** 

-26.9111(0)*** 

-27.3653(0)*** 

 

-8.9239(8)*** 

-9.8286(7)*** 

-20.5796(1)*** 

-28.3797(0)*** 

-26.8945(0)*** 

-27.3486(0)*** 

Country 

Level First difference 

H0: non-stationary H0: non-stationary 

Intercept Trend and Intercept Intercept Trend and Intercept 

Pre-crisis period 

Egypt 

Iran 

Jordan 

Kuwait 

Oman 

Saudi Arabia 

 

-1.2526(4) 

-0.1796(14) 

-0.7672(6) 

-1.5985(9) 

-0.7613(6) 

-0.7572(7) 

 

-1.2083(3) 

-1.9254(11) 

-1.6945(6) 

-2.0894(9) 

-1.6922(6) 

-1.7121(6) 

 

-29.4373(2)*** 

-32.8034(13)*** 

-32.4960(7)*** 

-31.9750(11)*** 

-32.5420(7)*** 

-32.5164 (7)*** 

 

-29.4728(1)*** 

-32.8313(13)*** 

-32.5412(8)*** 

-31.9934(11)*** 

-32.5857(8)*** 

-32.5589(8)*** 
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Notes: Numbers in brackets represent Newey-west Bandwidth (as determined by Bartlett-Kernel). The asterisks *, **, *** indicate rejection of 
the null hypothesis of non-stationary at the 10%, 5%, and 1% levels respectively. 

 
<Table 5> Results of the ADF Unit Root Test (Inflation Rate) 

 

Notes: Numbers in brackets are lag lengths used in the ADF test (as determined by minimum AIC). The asterisks *, **, *** indicate rejection 
of the null hypothesis of non-stationary at the 10%, 5%, and 1% levels respectively. 

 
<Table 6> Results of the PP Unit Root Test (Inflation Rate) 

 

Crisis  period 

Egypt 

Iran 

Jordan 

Kuwait 

Oman 

Saudi Arabia 

 

-1.9287(7) 

-2.0623(24) 

-1.5895(5) 

-1.8344(3) 

-1.6010(7) 

-1.5894(6) 

 

-2.1369(6) 

-1.9203(24) 

-2.0300(6) 

-1.9096(3) 

-2.0288(7) 

-2.0247(6) 

 

-27.5403(9)*** 

-29.7305(26)*** 

-27.2381(4)*** 

-28.4138(5)*** 

-26.9030(5)*** 

-27.3599(4)*** 

 

-27.5239(9)*** 

-29.8120(27)*** 

-27.2210(4)*** 

-28.3953(5)*** 

-26.8862(5)*** 

-27.3430(4)*** 

Country 

Level First difference 

H0: non-stationary H0: non-stationary 

Intercept Trend and Intercept Intercept Trend and Intercept 

Pre-crisis  period 

Egypt 

Iran 

Jordan 

Kuwait 

Oman 

S. Arabia 

 

-1.8707(1) 

-1.2043(0) 

-2.4102(10) 

-1.3265(0) 

3.1684(8) 

1.6475(5) 

 

-2.0385(1) 

-1.2447 (0) 

-1.8688(10) 

-2.7273(14) 

3.1316(9) 

-1.9933(5) 

 

-3.2641(2)** 

-5.7982(0)*** 

-5.2827(4)*** 

-5.2244(2)*** 

-7.4882(0)*** 

-6.0896(0)*** 

 

-3.3686(0)* 

-5.7966(0)*** 

-5.2524(4)*** 

-5.1042(2)*** 

-7.6773(0)*** 

-4.8560(4)*** 

Crisis  period 

Egypt 

Iran 

Jordan 

Kuwait 

Oman 

S. Arabia 

 

-2.2502(1) 

-0.7166(1) 

-2.3114(2) 

-0.7742(1) 

-1.8041(2) 

-0.6605(0) 

 

-2.9228(1) 

-2.1647(1) 

-2.9704(9) 

-2.8921(1) 

-2.4671(12) 

-2.3871(0) 

 

-3.3744(0)** 

-3.5934(0)** 

-3.1801(11)** 

-3.5643(0)** 

-2.7451(7)* 

-3.5612(0)** 

 

-3.6135(0)** 

-3.6052(0)** 

-4.1835(11)** 

-3.6066(0)** 

-2.6792(7) 

-3.5235(0)* 

Country 

Level First difference 

H0: non-stationary H0: non-stationary 

Intercept Trend and Intercept Intercept Trend and Intercept 

Pre-crisis period 

Egypt 

Iran 

Jordan 

Kuwait 

Oman 

Saudi Arabia 

 

-1.5540(4) 

-1.3901(2) 

-2.2729(2) 

-1.2711(10) 

3.3232(43) 

1.0624(3) 

 

-1.6026(4) 

-1.3692(1) 

-2.6036(2) 

-1.9322(6) 

-1.9947(4) 

-1.6453(4) 

 

-3.2379(2)** 

-5.7982(0)*** 

-5.8577(7)*** 

-5.5283(16)*** 

-7.9859(18)*** 

-6.0896(0)*** 

 

-3.3509(2)* 

-5.8031(1)*** 

-5.8598(7)*** 

-5.4032(16)*** 

-15.309(42)*** 

-6.8111(4)*** 
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Notes: Numbers in brackets represent Newey-west Bandwidth (as determined by Bartlett-Kernel). The asterisks *, **, *** indicate rejection of 
the null hypothesis of non-stationary at the 10%, 5%, and 1% levels respectively. 

 
 
<Table 7> Results of the Unit Root Test for Oil Price (All Countries) 

 

Notes: Numbers in brackets are lag lengths used in the ADF test (as determined by minimum AIC). When using the PP test, numbers in 
brackets represent Newey-west Bandwidth (as determined by Bartlett-Kernel). The asterisks *, **, *** indicate rejection of the null 
hypothesis of non-stationary at the 10%, 5%, and 1% levels respectively. 

 
 

4.2. Results of Cointegration Test 
 
As noted earlier, determining the optimal lag length 

should be carried out before running the cointegration test 
because the cointegration results are sensitive to lag length. 
Therefore, the study runs the VAR model first in order to 
determine the optimal lag length based on the minimum AIC. 
The results of the cointegration test are provided in Tables 8 
and 9.  

The results of both trace and maximum eigenvalue 
statistics suggest that at least one long-run equilibrium 
relationship can be detected between the variables, stock 
prices, exchange rates, oil prices, and inflation rates.3 In 

other words, there is a long-term co-movement between the 
variables, and the results of the JJ cointegration test reject 
the null hypothesis of no cointegration in all the sample 
countries. These results are consistent with the findings of 
Jorion (1990), Abdalla and Murinde (1997), and Rahman 
and Uddin (2009) who have employed the same 
cointegration test in their studies.4 

In all cases, there is one cointegrating vector in the 
equations. Table 10 and Table 11 illustrate the normalized 
cointegration results which represent the long-run 
relationship between all the variables, namely stock prices, 
exchange rates, oil price and inflation rate.  

 
 
 
 
 
 

 
 
 

Crisis  period 

Egypt 

Iran 

Jordan 

Kuwait 

Oman 

Saudi Arabia 

 

-1.9079(4) 

-0.6499(4) 

-1.4685(4) 

-0.7224(4) 

-0.8998(4) 

-1.1836(4) 

 

-2.1006(4) 

-2.1247(3) 

-1.8463(4) 

-2.1188(4) 

-2.0108(4) 

-2.3755(4) 

 

-3.5895(4)** 

-3.6289(3)** 

-3.4627(2)** 

-3.6654(3)*** 

-3.4504(2)** 

-3.5227(2)** 

 

-3.8454(4)** 

-3.6584(3)** 

-3.4122(2)* 

-3.7475(3)** 

-3.3277(2)* 

-3.5049(2)* 

Variables 

Level First difference 

H0: non-stationary H0: non-stationary 

Intercept Trend and Intercept Intercept Trend and Intercept 

Pre-crisis period 

ADF 

PP 

 

-1.3805(0) 

-1.3641(4) 

 

-2.1967(0) 

-2.2176(1) 

 

-6.4970(0)*** 

-6.4986(4)*** 

 

-6.4409(0)*** 

-6.4363(4)*** 

Crisis period 

ADF 

PP 

 

-1.9754(1) 

-1.8224(3) 

 

-1.9402(1) 

-1.8398(3) 

 

-3.9036(0)*** 

-3.8230(1)*** 

 

-3.8566(0)** 

-3.7729(1)*** 
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<Table 8> Results of the Johansen-Juselius Multivariate 
Co-Integration Test (Pre-Crisis Period) 

Country H0 H1
Trace 

Statistic 
Maximum 

Eigenvalue 

Egypt 

r=0 
r 1 
r 2 
r 3 

r=1 
r=2 
r=3 
r=4 

51.0563(3)* 
23.1242(3) 
10.5542(3) 
0.0331(3) 

29.6320(3)* 
12.3620(3) 
10.3325(3) 
0.0331(3) 

Iran 

r=0 
r 1 
r 2 
r 3 

r=1 
r=2 
r=3 
r=4 

48.1232(1) 
19.3011(1) 
5.1610(1) 
0.0687(1) 

29.5663(1)* 
15.1324(1) 
5.1421(1) 
0.0687(1) 

Jordan 

r=0 
r 1 
r 2 
r 3 

r=1 
r=2 
r=3 
r=4 

51.5625(2)* 
22.8552(2) 
6.3662(2) 
0.0116(2) 

27.8257(2)* 
17.5212(2) 
6.3556(2) 
0.0116(2) 

Kuwait 

r=0 
r 1 
r 2 
r 3 

r=1 
r=2 
r=3 
r=4 

63.1856(2)* 
26.5986(2) 
10.9238(2) 
0.2323(2) 

38.1208(2)* 
16.2132(2) 
10.6324(2) 
0.2323(2) 

Oman 

r=0 
r 1 
r 2 
r 3 

r=1 
r=2 
r=3 
r=4 

43.5462(1)* 
16.1421(1) 
5.1120(1) 
0.0006(1) 

27.5523(1)* 
13.5552(1) 
6.1521(1) 
0.0006(1) 

Saudi 
Arabia 

r=0 
r 1 
r 2 
r 3 

r=1 
r=2 
r=3 
r=4 

45.5862(1)* 
24.4525(1) 
11.0021(1) 
0.0452(1) 

21.8213(1) 
13.5332(1) 
10.6598(1) 
0.0452(1) 

 

Note: * indicates rejection of null hypothesis of no co-integration at 
5%, using MacKinnon-Haug-Michelis (1999) p-values. The 
values in the brackets are the optimal lag order selections. 

 

<Table 9> Results of the Johansen-Juselius Multivariate 
Co-Integration Test (Crisis Period) 

Country H0 H1
Trace 

Statistic 
Maximum 

Eigenvalue 

Egypt 

r=0 
r 1 
r 2 
r 3 

r=1 
r=2 
r=3 
r=4 

115.2218(5)* 
52.5624(5)* 
19.2898(5)* 
1.8864(5) 

63.2451(5)* 
34.0048(5)* 
17.2451(5)* 
1.8864(5) 

Iran 

r=0 
r 1 
r 2 
r 3 

r=1 
r=2 
r=3 
r=4 

53.0123(1)* 
21.4485(1) 
5.2884(1) 
0.2345(1) 

32.2162(1)* 
16.5224(1) 
5.0214(1) 
0.2345(1) 

Jordan

r=0 
r 1 
r 2 
r 3 

r=1 
r=2 
r=3 
r=4 

48.1265(3)* 
21.2136(3) 
4.2755(3) 
0.4275(3) 

27.2554(3)* 
16.7785(3) 
3.4251(3) 
0.4275(3) 

Kuwait

r=0 
r 1 
r 2 
r 3 

r=1 
r=2 
r=3 
r=4 

53.2535(3)* 
29.7469(3) 
12.1517(3) 
0.8559(3) 

23.2362(3) 
19.0308(3) 
11.2035(3) 
0.8559(3) 

Oman 

r=0 
r 1 
r 2 
r 3 

r=1 
r=2 
r=3 
r=4 

65.2342(1)* 
27.8521(1) 
12.2539(1) 
2.8868(1) 

39.2341(1)* 
16.1203(1) 
9.0135(1) 
2.8868(1) 

Saudi 
Arabia 

r=0 
r 1 
r 2 
r 3 

r=1 
r=2 
r=3 
r=4 

50.7214(1)* 
20.5421(1) 
10.5965(1) 
3.7877(1) 

30.5124(1)* 
11.0124(1) 
6.1088(1) 
3.7877(1) 

 
Note: * indicates rejection of null hypothesis of no co-integration at 

5%, using MacKinnon-Haug-Michelis (1999) p-values. The 
values in the brackets are the optimal lag order selections. 

 
<Table 10> Normalized Cointegrating Coefficients with respect to Log Exchange Rate 

Country Coef. of LSP Coef. of LOP Coef. of INF 

Pre-crisis period 

Egypt 

Iran 

Jordan 

Kuwait 

Oman 

Saudi  Arabia 

 

-0.2216*(0.0387) 

-0.1709*(0.0743) 

-0.1843*(0.0280) 

-1.7618 *(0.3161) 

-0.1477*(0.0402) 

-0.6384*(0.1653) 

 

0.4951*(0.0910) 

0.0989*(0.0374) 

0.3568*(0.0634) 

0.6578*(0.2615) 

0.1473*(0.1020) 

1.7688*(0.3533) 

 

0.0125*(0.0015) 

0.0205*(0.0023) 

0.0107*(0.0052) 

0.2416*(0.0348) 

0.0094(0.0121) 

-0.2539*(0.068) 

Crisis period 

Egypt 

Iran 

Jordan 

Kuwait 

Oman 

Saudi Arabia 

 

-0.7118 *(0.3361) 

-0.1029(0.1558) 

-0.1366*(0.0462) 

-0.7817*(0.1336) 

-2.5467*(0.4488) 

-2.6361*(0.5881) 

 

0.2943*(0.0232) 

0.5934*(0.0854) 

0.2669*(0.0950) 

0.1794*(0.0715) 

0.8123*(0.2913) 

0.6558*(0.4236) 

 

0.0051*(0.0026) 

-0.0111*(0.0034) 

0.0078*(0.0015) 

0.0487*(0.0081) 

0.0627*(0.0118) 

0.1211*(0.0274) 
 

Note: the values in the brackets are standard errors.* denotes statistically significant at 5% level. 
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<Table 11> Normalized Cointegrating Coefficients with respect to Log Stock Price 

Country Coef. of LEX Coef. of LOP Coef. of INF 

Pre-crisis period 

Egypt 

Iran 

Jordan 

Kuwait 

Oman 

Saudi Arabia 

 

-0.4038(0.3265) 

-4.5121*(0.9944) 

-5.8512*(1.1206) 

-5.4251*(0.9089) 

-6.7702*(2.3812) 

-1.5663*(0.6577) 

 

0.6249*(0.0505) 

2.2339*(0.1485) 

0.5791*(0.2390) 

1.9358*(0.0508) 

0.9971*(0.5138) 

2.7706*(0.2712) 

 

0.01895(0.0151) 

0.0566(0.0131) 

0.1203(0.0214) 

0.0580(0.0278) 

0.0638(0.1258) 

-0.3977(0.0626) 

Crisis period 

Egypt 

Iran 

Jordan 

Kuwait 

Oman 

Saudi Arabia 

 

-0.2216*(0.1001) 

-9.7106*(5.6128) 

-7.3191*(1.8264) 

-1.2793*(0.2479) 

-0.3926*(0.2061) 

-0.3793(0.4824) 

 

0.2032*(0.5214) 

5.7628*(0.9885) 

1.9533*(0.0248) 

0.2295*(0.0580) 

0.3189*(0.0527) 

0.2488*(0.1139) 

 

0.04215*(0.0022) 

-0.1083*(0.0279) 

0.0572*(0.0143) 

0.0623*(0.0027) 

0.0246*(0.0024) 

0.0459*(0.0102) 
 

Note: the values in the brackets are standard errors. * denotes statistically significant at 5% level. 

 
The cointegrating equation which is given in Table 10 

shows that there is a significant effect of stock price, oil 
price and inflation rate on exchange rate, with the exception 
of a few cases. The exchange rates in all the sample 
countries are negatively related to the stock prices (stock 
prices have effect on exchange rates) in both sub-periods, 
while it is positively related to the oil prices. This result is in 
accordance with a priori theoretical expectations. The 
impact of inflation rate on the exchange rate of the Middle 
Eastern countries is mostly positive. 

A negative long-run linkage between stock price and 
exchange rate means that an increase in stock price will 
lead to decrease in exchange rate or appreciation of the 
Middle Eastern currencies. This is consistent with the theory 
behind the linkage between stock price and exchange rate 
which noted in the section of theoretical framework.  

The cointegrating equation which is given in Table 11 
shows that there is a significant effect of exchange rate, oil 
price and inflation rate on stock price, with the exception of 
a few cases. Stock price in most countries is negatively 
related to the exchange rate (exchange rate has effect on 
stock price) in both sub-periods, while it is positively related 
to the oil prices. However, the table indicates mixed (both 
positive and negative) long-run relationship results between 
inflation rate and stock price. 

 
4.3. Results of Granger Causality Test 

 

Tables 12 and 13 present the results of Granger causality 
tests. The findings for the pre-crisis period suggest that Iran 

and Oman are the countries that have bidirectional causality 
between stock prices and exchange rates in the short-run. 
Oman has the same causality in the long-run too. The 
direction of causality in Egypt runs from stock prices to 
exchange rates in both the short-run and long-run. On the 
other hand, there exists no interaction among the markets in 
Jordan, Kuwait and Saudi Arabia in the short-run, while a 
two-way linkage exists in Jordan and Saudi Arabia in the 
long-run. However, in the crisis period all the sample 
countries have bidirectional causality among stock prices 
and exchange rates in the short-run with the exception of 
Iran which there is no causal relationship among its stock 
price and exchange rate.  

Based on the results of the ECM model, stock market and 
exchange rate market significantly have effect on each other 
and there is bidirectional causality between them in all the 
sample countries, with the exception of Iran which follows 
the portfolio-balance approach. Hence, considering the 
theoretical framework behind the study all the sample 
countries (except Iran) obey both traditional and portfolio 
approaches. These results lent support to Bahmani-
Oskooee and Sohrabian (1992), Ajayi and Mougoue (1996), 
Granger et al. (2000), Muhammad and Rasheed (2002), 
Phylaktis and Ravazzollo (2005), Aydemir and Demirhan 
(2009) and Kumar (2009), who provided evidence for the 
presence of both approaches. 

According to Granger (1998), when markets are 
influenced by both portfolio-balance and traditional 
approaches simultaneously, a feedback loop is expected to 
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be found via the strength of two approaches. To determine 
the stronger approach, the signs of the relationships 
between the variables should be obtained, while the 
Granger causality test does not provide it. 

The results suggest that the relationship between stock 
prices and exchange rates have been totally influenced by 
the global financial crisis in the case of Jordan, Kuwait and 
Saudi Arabia, since in spite of absence of any causal 
relationship between the variables before the crisis, there is 
bidirectional causality after the crisis. The results reveal no 
change in the direction of causality between share prices 
and exchange rates in the case of Oman after the crisis and 
its markets are still integrated in a two-way causality.   

 
<Table 12> Granger Causality Test (Pre-crisis Period)* 

Country Causality K F-statistica t-statisticb

Egypt EX  SP 
SP EX 

3 
0 

1.9752 
8.0927** 

-3.196** 
-3.0262***

Iran EX  SP 
SP EX 

0 
3 

9.7524*** 
3.0452** 

0.2934 
-3.4952***

Jordan EX  SP 
SP EX 

4 
0 

1.2201 
0.1285 

-2.2621** 
-2.4852** 

Kuwait EX  SP 
SP EX 

0 
0 

0.1239 
0.1923 

-4.0521***
-1.4215 

Oman EX  SP 
SP EX 

2 
0 

3.2935** 
4.5984** 

-2.2154***
-2.4952** 

Saudi 
Arabia 

EX  SP 
SP EX 

0 
0 

2.5523 
2.0215 

-2.0821** 
-2.2012** 

<Table 13> Granger Causality Test (Crisis Period)* 
Country Causality K F-statistica t-statisticb

Egypt 
EX  SP 

SP EX 

0 

1 

4.0488* 

3.9645** 

-3.5123** 

-2.2387** 

Iran 
EX  SP 

SP EX 

0 

0 

0.2425 

2.6754 

0.3561 

-3.8964*** 

Jordan 
EX  SP 

SP EX 

0 

4 

19.9912*** 

3.8001** 

-3.4687*** 

-3.0342*** 

Kuwait 
EX  SP 

SP EX 

0 

4 

7.1202** 

6.1021*** 

-3.0192*** 

-3.3142*** 

Oman 
EX  SP 

SP EX 

4 

1 

3.2145** 

5.2152** 

-2.8995* 

-2.023* 

Saudi 

Arabia 

EX  SP 

SP EX 

8 

4 

7.8965*** 

291.6238*** 

-4.6592*** 

-36.5296***
 

* k is the optimal lag lengths.  Implies Granger cause, e.g. 
EX SP implies exchange rate Granger causes stock index. a) F 
statistic for testing H0: 21 = 22 = …..= 2m = 0 or H0: 11 = 

12 = …..= 1m = 0 b) t statistic for testing H0: 1 = 0 or H0: 2 = 
0 in ECM model. ***, **, and * denotes statistical significance at 
the 1%, 5%, and 10%, respectively. 

5. Conclusion
 
This study investigates the causal relationship between 

stock prices and exchange rates, for six Middle Eastern 
countries, namely, Egypt, Iran, Jordan, Kuwait, Oman, and 
Saudi Arabia before and during the 2007 global financial 
crisis for the period between January 2004 and September 
2015. Using Vector Autoregressive (VAR) model, the results 
suggest that in the case of Jordan, Kuwait and Saudi Arabia, 
there exist bidirectional causalities after the crisis period but 
not before 2007. The opposite is true for the case of Iran. 
Thus, during the crisis period, market participants in Iran 
cannot use the foreign exchange market as a hedge for 
investments in the stock market and vice-versa (Hatemi & 
Roca, 2005). In the case of Oman, there is bidirectional 
causality between the variables of interest in both periods.  

Our findings also indicate the new insight for the Middle 
East-global markets integration in recent years. Overall, the 
results of this study indicate that fluctuations in foreign 
exchange markets can significantly affect stock prices in the 
Middle Eastern financial markets. This suggests stock 
market crashes may be prevented by stabilizing the 
exchange rates through central bank interventions. 

 
 

Endnotes 
 

1. [Persian] Gulf Cooperation Council countries (Bahrain, 
Kuwait, Oman, Qatar, Saudi Arabia and the United Arab 
Emirates) 

2. The breakpoints which have been obtained by the first 
trend after the global financial crisis are the same for all 
countries except Egypt and Iran since they follow a 
floating exchange rate regime. Details on sub period 
estimation are available from the authors upon request. 

3. However, trace and maximum eigenvalue statistic yielded 
conflicting results in the case of Iran and Saudi Arabia in 
the pre-crisis period and Kuwait in crisis period. 

4. According to Cheung, Yin-Wong and K. S. Lai (1993), 
Johansen tests are biased toward finding cointegration 
more often than what asymptotic theory suggests. 
Therefore, we have used EViews By default; EViews will 
compute the critical values for the test using MacKinnon-
Haug-Michelis (1999) p-values. The (nonstandard 
distribution) critical values are taken from MacKinnon-
Haug-Michelis (1999) so they differ slightly from those 
reported in Johansen and Juselius (1990). (For more 
information refer to EViews 7 User’s Guide, Quantitative 
Micro Software, LLC, Irvine, CA.) 
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