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In light of the changing economic environment in most Middle East and North 
African (MENA) countries, the objective of this study is to determine the con-
temporaneous interactions of the stock markets of Bahrain, Egypt, Israel, 
Jordan, Kuwait, Lebanon, Morocco, Oman, Palestine, Qatar, Saudi Arabia, 
Tunisia, Turkey, and the United Arab Emirates by (1) determining the degree 
of market integration, (2) qualifying the return sensitivity among the markets, 
(3) revealing any lead-lag relationships, (4) analyzing degree and stationarity 
of relative market co-movements, and (5) investigating the impact of US, UK, 
and Indian stock market movements on the MENA counterparts. The results 
indicate that the changing stock market dynamics within the MENA region still 
yield substantial intraregional diversification benefits and suggest the inclu-
sion of regional equity in a global portfolio. 

Introduction 
Stock markets in the Middle East widely have been ignored by international 

investors due to imposed restrictions on foreign stock ownership, the lack of 
common accounting standards and corporate transparency, and economic and politi-
cal uncertainty. As a result, recent large scale privatizations and stock market 
liberalization efforts in several Arab countries went unnoticed by the international 
investment community that often lumps the stock markets of the Middle East and 
North Africa (MENA) region together because of geographic proximity and per-
ceived economic or political similarity. By taking a closer look at various MENA 
subsamples, Omran and Gunduz (2001) and Girard and Ferreira (2004) find the 
regional stock markets to be segmented. A glance at Table 1 confirms that economic 
conditions across MENA economies are different. For example, on a purchasing 
power parity basis, the GDP per capita in the MENA region ranges from $3,710 
(Egypt) to $40,800 (Qatar). With the exception of Oman, inflation-adjusted 
economic  growth rates exceed those of most developed economies. The average real  
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GDP growth rate of 5.7 percent in the region of the Gulf Cooperation Council 
(GCC), which includes Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the United 
Arab Emirates, is among the highest in the world, with Qatar (8.7 percent) taking the 
lead. 

Regional stock markets differ tremendously in terms of size and liquidity. While 
Lebanon and Tunisia have market capitalizations of $2.2bn and $2.4bn, respectively, 
the market value of equity listed at Saudi Arabia’s stock exchange reached almost 
$238bn in 2004. In less than two years, total GCC market capitalization increased 
161 percent, from $163.3bn in 2002 to $427.2bn in September 2004. While the high-
est market growth rates were experienced by Qatar (+230 percent), Bahrain grew 
only 65 percent. Founded in 2000, the combined market capitalization of Dubai and 
Abu Dhabi ($67.1bn) have elevated the UAE stock market to the second largest 
stock market in the GCC region, closely followed by the Kuwaiti stock market 
($65.9bn), which was established more than twenty years ago. In contrast, the non-
GCC stock markets of the MENA region grew at significantly lower rates or not at 
all. For example, the market capitalization of the Egyptian and Lebanese stock mar-
kets increased only 35 percent and 5 percent since the end of 2000, respectively. 
Over the same period, stock markets in Tunisia and Morocco lost about 15 percent 
and 45 percent of their respective capitalizations. The primary markets are most 
active in Kuwait, where the number of listed companies increased to 114 from 86, 
and the UAE with 49 listed companies since market inception in 2000. In terms of 
daily trading volume, stock markets in Saudi Arabia ($1,930m), Kuwait ($184m), 
Israel ($181m), and the UAE ($113m) are the most active in the region.  

With high oil prices financing necessary economic reforms, low interest rates 
limiting opportunity cost of equity investing, and legal and regulatory stock market 
reforms reducing required equity risk premium, the region’s prospering financial 
markets seem to be headed for a bright and prosperous future. The developments of 
functioning capital markets can promote economic reforms even further by more 
efficiently allocating investments to new industries, widening the investor’s base, 
and ultimately reducing local companies’ cost of capital. Stimulated by strong fun-
damentals and high demand for stocks in the Arab Gulf states, $3.2bn in IPOs were 
placed in the region in 2004, compared to $808m in 2003.1 The year 2005 is sched-
uled not only to witness a further increasing number of IPOs but also the launch of 
the single biggest equity issue in the history of the MENA region. The IPO of UAE’s 
Addar Properties will raise the equivalent of $102.6bn, an amount that would exceed 

                                                           
1 In the UAE alone the list of oversubscribed IPOs launched in 2004 is long. For example, the 
Amlak IPO was oversubscribed 33 times, followed by Finance House (75 times), and Arab 
Technical Construction Company (65 times). When the national telecommunications company 
Ettihad Etisalat placed a secondary offer in Saudi Arabia, the opening price exceeded the 
subscription price by 500 percent; not surprising, however, given that the issue was 
oversubscribed 125 times.  
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the country’s 2003 GDP by about $25bn. The Addar IPO, which is larger than the 
country’s entire market capitalization, was closed early on November 25, 2004, as it 
was 448 times oversubscribed.  

The benefits of the recent stock market boom are not distributed evenly among 
investors of different nationality. As foreign investors are given more freedom to 
invest directly in the shares of local companies, however, the eligible investor base is 
broadening gradually. GCC stock markets, with the exception of Saudi Arabia, are 
no longer reserved playing fields for GCC citizens. Foreign investors, who were 
allowed only stock ownership through mutual funds, today are granted access to on-
line trading facilities.2 Other MENA markets traditionally have been more open to 
foreign stock ownership.  

Early studies on MENA stock markets could not identify significant cross-link-
ages despite market proximity, i.e., Erb, Harvey, and Viskanta, (1996), Abraham, 
Seyyed, and Al-Elg (2001), Darrat, Elkhal, and Hakim (2000), and Omran and Gun-
duz (2001). The tremendous increase in stock market activity in recent years is likely 
to have impacted return behavior. Harvey (1995a and 1995b) discovers risk/return 
behavior and volatility clustering of selected MENA markets that differs from 
emerging market characteristics, e.g., low correlation with Western market returns or 
high volatility, commonly found in Asia, Latin America, or Eastern Europe. Based 
on 1994–2001 daily return data, Hammoudeh and Aleisa (2004) found two equilib-
rium relationships with varying predictive power among GCC stock markets. The 
study, which did not include the market of Qatar with a capitalization of $34.6bn, 
identified Saudi Arabia as being most influential on the return behavior of the other 
GCC markets. 

Facing the pressure of ongoing globalization, most MENA governments have 
opted for stronger economic ties within the region. In January 2003, the GCC cus-
toms union was launched, representing an important first step in the process of 
forming a common market by 2007 and introducing a single currency by 2010.3 In 
April 2004, key criteria for economic and fiscal integration (relating to budget defi-
cit, interest, and inflation levels) were set by the six GCC member states. On January 
1, 2005, the Arab free trade zone, including Arab countries outside the GCC region, 
came into effect. The ongoing economic integration already may have altered the 
dynamic relationships among the MENA stock markets. 

By applying a cointegration framework to 14 regional stock markets, this paper 
provides a first-time, cohesive report on the stock return behavior of all MENA 

                                                           
2 See Table 1 for details on foreign stock ownership restrictions. 
3 The currencies of the following MENA member states currently are pegged to the US dollar: 
Bahrain, Jordan, Lebanon, Oman, Qatar, Saudi Arabia, and the UAE. While the Kuwaiti dinar 
and the Moroccan dirham are pegged to a basket of currencies including a heavily weighted 
US dollar, the Egyptian pound is tied to the US dollar in the form of a floating peg with ± 3 
percent bands.  
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countries, including all six members of the GCC. A generalized forecast error vari-
ance decomposition and impulse response analysis is employed, where the objective 
is to determine the market dynamics and contemporaneous interactions of the stock 
markets of Bahrain, Egypt, Israel, Jordan, Kuwait, Lebanon, Morocco, Oman, Pales-
tine, Qatar, Saudi Arabia, Tunisia, Turkey, and the United Arab Emirates.4 In 
particular, the attempt is to (1) determine the degree of market integration, (2) qual-
ify the return sensitivity among the markets, (3) reveal any lead-lag relationships, (4) 
analyze degree and stationarity of relative market co-movements, and (5) investigate 
the impact of US, UK, and Indian stock market movements on the MENA counter-
parts. 

Data and Methodology 
Daily historic prices of SHUAA Capital indices5 for 14 MENA countries are 

used in this study. The data range is 1/2000 to 12/2004 for the MENA stock markets 
of Bahrain, Egypt, Israel, Jordan, Kuwait, Lebanon, Morocco, Oman, Palestine, 
Qatar, Saudi Arabia, Tunisia, Turkey, and the United Arab Emirates.6 For each price 
index, a series of weekly logarithmic differences, ln (Pt/Pt-1), is created.7 The data 

                                                           
4 A similar analytical framework has been applied to a variety of research questions. For 
example, Ben-Zion, Choi, and Hauser (1996) analyze price linkages between country funds 
and national stock markets, Haigh and Bessler (2004) attempt to evaluate the extent to which 
spatially separated commodity and transportation markets are integrated, and Tong (2001) 
focuses on currency market efficiency. The cointegration methodology often is employed to 
reveal stock market linkages, e.g., within the European Union (Yang, Min, and Li, 2003) or 
Latin America (Chen, Firth, and Rui, 2002), between US and Latin American (Fernandez-
Serrano and Sosvilla-Rivero, 2003), among Colombian market indices (Arbelaez, Urrutia, and 
Abbas, 2001), within the South African Customs Union (Piesse and Hearn, 2002), or among a 
set of emerging markets (DeJong and DeRoon, 2005). Lead-lag relationships for six major 
stock markets indices are analyzed by Malliaris and Urrutia (1992), and Ghosh, Saidi, and 
Johnson (1999) conclude that certain Asia-Pacific stock markets are dominated by movements 
of the US rather than the Japanese stock market. Cointegration techniques are used to study 
pre- and post-October 1987 crash periods (Arshanapalli and Doukas, 1993; Masih and Masih, 
2004), stock market integration in the wake of the Asian crisis (Yang, Kolari, and Min, 2003), 
and the long-term behavior of market and target prices (Brav and Lehavy, 2003). Designed to 
discover long-run commonalities among variables, Hasbrouck (1995) and Eun and Sabherwal 
(2003) look into issues of price discovery by applying the cointegration framework to intra-
day data for the periods of six and three months, respectively. 
5 The data series were provided by SHUAA Capital p.s.c., Dubai, a leading investment 
banking institution in the GCC region. Its indices are capitalization-weighted market indices, 
computed in US dollar terms.  
6 The stock market of Algeria was not included in this study, as only three companies are 
listed on the Algiers Stock Exchange. 
7 The number of trading days across the MENA countries ranges from four (Israel) to six 
(Saudi Arabia), with markets closed on Thursday/Friday (Kuwait), Saturday/Sunday 
(Lebanon, Morocco, Tunisia and Turkey), Friday/Saturday (Bahrain, Egypt, Jordan, Oman, 
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series are divided into two subperiods. The first period includes 130 weekly obser-
vations (1/2000 to 6/2002), and the second period covers the subsequent 128 weeks 
(7/2002 to 12/2004). Three additional market indices are included in the sample: The 
US stock market (S&P 500), as the largest stock market in the world, the UK stock 
market (FTSE 100), as the largest European market, and the stock market of India8 
(BSE 30) as the largest neighboring market with strong economic ties to the MENA 
region.9 The reasoning is two-fold: first, to determine the impact of these major mar-
kets on the emerging stock markets of the MENA region and second, following the 
reasoning of Janakiramanan and Lamba (1998) and Dekker, Sen, and Young (2001), 
to prevent any possible distortion of linkage patterns among the MENA markets by 
allowing for the possible indirect influence of US, UK, or Indian markets. 

Before performing a cointegration test, the nonstationarity of the data series has 
to be established. To this extent, each market index is detrended by undergoing a 
logarithmic transformation, ln (Pt) and subsequently tested for the presence of unit 
roots using the augmented Dickey Fuller (ADF) test (Dickey and Fuller, 1979). 
Assuming the series has a non-zero mean, a constant is included in the regression. 
The null hypothesis of a unit root is tested against the alternative hypothesis of a sta-
tionary autoregressive process with a trend.10 To ensure that the OLS regression will 
give an unbiased estimate of the lag coefficients, the number of lags included in the 
ADF is optimized by minimizing the Schwarz information criterion (SIC) and the 
presence of no autocorrelation in the residuals. Relaxing the i.i.d. (0, σ2) assumption 
and allowing errors to be dependent with heteroscedastic variance, a Phillips-Peron 
test is conducted to verify the ADF results. Finally, as it is well known that the ADF 
tests notoriously have lower power against the stationary alternative (Crowder, 
1996), a KPSS test (Kwiatkowski, Phillips, Schmidt, and Shin, 1992) under the 
reversed null hypothesis that the variable is stationary is conducted to ensure the 
robustness of the test results. Subsequently, the presence of a unit root in the first 
differences of index prices is tested to verify that the order of integration is 1. 

The Johansen (Johansen, 1988) and Johansen and Juselius (Johansen and 
Juselius, 1990) cointegration procedure is implemented based on a vector autoregres-
sion (VAR) model, which Sims (1980) and Dekker et al. (2001) argue gives a 
realistic description of market linkages, formally: 

                                                                                                                                         
Palestine, Qatar and UAE), Friday/Saturday/Sunday (Israel), and Friday only (Saudi Arabia). 
Stock markets in India, the UK, and the US observe a Saturday/Sunday weekend. To ensure 
consistency and comparability, the weekly index observations used in this analysis are made 
based on the Wednesday closing prices. 
8 To reflect the mutual economic importance, a framework agreement on economic 
cooperation (FAEC) between the GCC countries and India was signed on August 25, 2004. 
9 The data series are obtained from Datastream. 
10 Alternative deterministic trend assumptions are evaluated but not reported as they do not 
seem to provide a fit for price index data.  
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 Xt = A1yt-1 + … + Apyt-p + μ + δt + εt (t = 1, … , T) (1) 

where Xt is a n-dimensional vector of MENA markets prices (n = 14); A1, … , Ap are 
n x n coefficient matrices; μ is a vector of constants; δt is a vector of trend coeffi-
cients and εt is a vector of innovations that may be contemporaneously correlated but 
are uncorrelated with their own lag and uncorrelated with any of the right-side vari-
ables (white noise). The minimum lag length to eliminate autocorrelation in the 
residuals is denoted with p. Within the framework of cointegration, the data-gener-
ating process of Xt should be modeled into an error correction model (ECM) with p-
1 lags to avoid variable misspecifications (Engle and Granger, 1987): 

 ∑ ε+μ+ΔΓ+∏=Δ
−

=
−−

1p

1i
t1ti1tt XXX  (2) 

where the long-run multiplier matrix Π = αβ’, α and β are n x× r matrices (r is the 
number of cointegrating vectors). The error correction coefficients contained in α 
measure the extent to which each variable responds to disturbances in the long-run 
equilibrium, while the parameters (Γ1 ,… , Γp -1) of dimension n × n define the short-
run adjustment to changes in the variables, which implies the presence of p – r com-
mon trends (Gonzalo and Granger, 1995). The model is structured such that short-
run deviations from the long-run equilibrium will be corrected. The trace statistic 
tests the null hypothesis of at most r cointegrating vectors. The alternative hypothesis 
is the existence of p (the number of endogenous variables) cointegrating vectors. 
Formally, 

 λtraceγ = -T ∑ λ−
+=

p

1ri
i )1ln(  (3) 

where λi is the largest ith  eigenvalue of the long-run multiplier matrix Π. The null 
hypothesis of r cointegrating vectors against the alternative of r + 1 cointegrating 
vectors is tested by computing the maximum eigenvalue, formally: 

 γmax γ|γ+1 = — Tln(1 — λγ+1) (4) 

Lütkepol and Reimers (1992) have argued that the individual coefficients of an 
ECM are difficult to interpret as a shock to the ith variable may not only affect the 
variable itself but also be transmitted to other endogenous variables in the system 
through the dynamic lag  structure of the VAR. If the innovation vector εt increases 
by a vector d, the effect upon ΔXt+n is given by Apd, where: 
 

 
t

nt
p

XA
εΔ

Δ
= +  (5) 
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with the elements i, j measuring the effect of a one-unit increase in εt . If only the 
first element ε1t of εt changes, the effects are given by the first column of Ap. The 
elements in the first column and the jth row of A1, … , Ap trace the dynamic effects 
of an innovation in the ith market on all the other markets j individually, thereby pro-
viding insight into the dynamic interactions among MENA markets. Hamilton (1994) 
shows that the underlying generalized impulse response function (GIRF) can be 
determined by simulation methods. Koop, Pesaran, and Lee (1996) derive 
generalized impulse responses from an orthogonal set of innovations to the jth vari-
able by incorporating a variable-specific Cholesky factor to the jth variable. The 
relative importance of each random innovation in ith market on market j is deter-
mined by the generalized forecast error variance decomposition (GVD) techniques of 
Pesaran and Shin (1998).11 While the results of the generalized forecast error vari-
ance decomposition qualify the impact dynamics of innovations among MENA stock 
markets, the impact direction is revealed by the Granger causality test (Granger, 
1969). In a bivariate system of jointly stationary time series xt and yt, the variable x 
is said to Granger cause y if lagged x improves the predictions of y, even after lagged 
y variables have been excluded as explanatory variables (Granger, 1988). The vector 
autoregression model can be used to investigate the lead-lag relationship within the 
co-dependent MENA stock markets. Given 

 
∑ ε+β∑ +α+=

∑ ε+β∑ +α+=

=
−

=
−

=
−

=
−

q

1j
t2jtj2

q

1i
iti22t

q

1j
t1jtj1

q

1i
iti11t

yxcy

and,yxcx
 (6) 

where q is the order of the respective lag variable. An F-test for the joint significance 
of α2i, … , α2q (β1j, … , β1q) is formulated to test if x Granger causes y (y Granger 
causes x).  

Possible nonstationarity in the degree of relative co-movement among MENA 
markets and with Indian, UK, and US stock markets is investigated based on a com-
parison of correlation coefficients between the first period (1/2000 to 6/2002) and the 
second period (7/2002 to 12/2004). According to Kendall and Stewart (1967), the 
null hypothesis of correlation coefficient equality, H0: r1 = r2, can be tested as fol-
lows: 

( )

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−

+⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−

−
=

3n
1

3n
1

zzZ

21

21  ~ N (0, 1) provided | r1| and | r2| ≠ 1; n1 and n3 >  3  (7) 

                                                           
11 An alternative approach would be the Cholesky factorization (Lütkepol, 1991). This 
procedure, however, is sensitive to the ordering of variables when the covariance matrix of the 
error terms is non-diagonal. 
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Table 2—Unit Root Tests 
ADF, PP, and KPSS denote the Augmented Dickey-Fuller test, Philips-Perron test, and the Kwiatkowski, 
Phillips, Schmidt, and Shin test for unit roots, respectively. The optimal number of lags was chosen 
according to the Schwarz Information Criterion (SIC), provided that the lags yield white-noise residuals 
   Levels: First Differences: 
Markets Period  ADF PP KPSS ADF PP KPSS 
Bahrain 1 -2.55 -2.45 0.84*** -8.51*** -8.19*** 0.45* 
 2 0.68 0.48 2.51*** -10.18*** -10.26*** 0.19 
Egypt 1 -1.14 -1.21 1.35*** -11.31*** -11.68*** 0.17 
 2 1.81 1.73 2.47*** -10.74*** -10.80*** 0.34 
India 1 -1.73 -1.71 1.19*** -11.17*** -11.18*** 0.07 
 2 -0.12 -0.27 2.35*** -10.49*** -10.60*** 0.13 
Israel 1 -0.79 -0.83 1.18*** -11.26*** -11.27*** 0.10 
 2 -0.44 -0.49 2.47*** -5.12*** -12.41*** 0.09 
Jordan 1 0.03 -0.08 0.73** -10.51*** -10.52*** 0.32 
 2 2.20 2.01 2.51*** -10.58*** -10.70*** 0.28 
Kuwait 1 0.06 0.25 2.61*** -8.84*** -8.83*** 0.12 
 2 -0.45 -0.53 2.40*** -9.83*** -9.91*** 0.13 
Lebanon 1 -1.53 -1.49 2.48*** -11.20*** -11.23*** 0.07 
 2 -0.14 0.07 2.12*** -13.13*** -13.13*** 0.18 
Morocco 1 -1.26 -1.27 2.59*** -11.00*** -11.01*** 0.05 
 2 -0.32 -0.39 2.58*** -9.89*** -9.90*** 0.12 
Oman 1 -2.29* -2.27 2.14*** -9.62*** -9.62*** 0.29 
 2 -0.44 -0.46 2.65*** -9.34*** -9.24*** 0.18 
Palestine 1 -1.10 -1.10 2.03*** -10.24*** -10.18*** 0.12 
 2 -0.03 -0.38 1.25*** -11.11*** -11.26*** 0.26 
Qatar 1 1.94 1.39 2.26*** -9.31*** -9.50*** 0.35 
 2 -0.22 -0.32 2.60*** -9.68*** -9.70*** 0.05 
Saudi Arabia 1 -1.30 -1.37 1.75*** -10.55*** -10.55*** 0.06 
 2 1.05 1.23 2.57*** -8.76*** -8.68*** 0.39* 
Tunisia 1 -0.23 -0.28 2.52*** -11.38*** -11.39*** 0.14 
 2 -0.80 -0.90 2.26*** -10.82*** -10.82*** 0.10 
Turkey 1 -2.12 -2.08 1.28*** -12.53*** -12.51*** 0.05 
 2 -0.82 -0.91 2.44*** -11.22*** -11.25*** 0.04 
UAE 1 -1.08 -0.90 0.73** -5.36*** -9.57*** 0.24 
 2 3.39 2.60 2.54*** -5.13*** -8.68*** 0.34 
UK 1 -0.34 -0.35 2.48*** -10.10*** -10.04*** 0.09 
 2 -1.56 -1.75 1.89*** -15.25*** -15.86*** 0.22 
US 1 -0.57 -0.39 2.45*** -12.37*** -12.39*** 0.10 
 2 -0.64 -0.66 2.41*** -14.50*** -14.79*** 0.15 
*, **, and *** denote statistical significance at the 10%, 5% and 1% level, respectively 
 

where: 

 ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−
+

=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−
+

=
2

2
2

1

1
1 r1

r1ln5.0zand,
r1
r1ln5.0z . 

The number of return observations in each period is denoted with n. A higher 
level of integration between two stock markets would be suggested by a significant 
increase in the correlation coefficient (Taylor and Tonks, 1989). 
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Results 
The statistics of the initially computed ADF unit root test for both subperiods 

are reported in Table 2, indicating that the null hypothesis of the existence of a unit 
root in the levels of each of the 17 index prices series cannot be rejected. These 
findings are supported by the results of the more robust Philips-Perron test. Simi-
larly, the KPSS test results suggest rejecting the null hypothesis of stationarity for all 
market indices. Unit root tests of first differences indicate first order integration. 

The risk and return characteristics of the individual market indices are presented 
in Table 3. Several findings are worth mentioning: first, all MENA markets outper-
form US and UK markets in terms of average weekly returns over the five-year 
period. Second, with the exception of Egypt, Lebanon, and Tunisia, all MENA mar-
ket indices have a more advantageous risk/return relationship, as measured by the 
coefficient of variation (CV), than the US and the UK market index over the full 
period. The superior performance of the MENA market is marked in the second 
period where US and UK market indices produced the highest CVs, thus 
underperforming all others markets in the sample on a risk/return basis. Third, the 
index return characteristics are not homogeneous among MENA markets. The aver-
age weekly returns range from 0.58 percent (Qatar) to -0.01 percent (Egypt) 
compared to -0.02 percent (US), -0.09 percent (UK), and 0.13 percent (India). The 
four best performing markets, as measured by average weekly returns, are all mem-
bers of the GCC: Qatar (0.58 percent), Saudi Arabia (0.52 percent), Kuwait (0.49 
percent), and the UAE (0.42 percent). These four stock markets also offer the most 
beneficial risk/return relationships. The lowest, and thus most beneficial, CV is 
found in Kuwait (3.57), followed by Qatar (4.07), the UAE (4.10), and Saudi Arabia 
(4.34). The other two GCC member markets, Bahrain and Oman, rank sixth and sev-
enth behind Jordan with CVs of 14.33 and 14.40, respectively. Magreb stock markets 
(Morocco and Tunisia) and the markets in Egypt and Lebanon generated the lowest 
weekly return averages in the MENA region. By far the highest level of absolute risk 
for the full period, measured by the standard deviation of weekly returns, is pre-
sented by Turkey (6.59), followed by Palestine (3.79) and Egypt and India (both 
3.50). The return distribution appears to be leptokurtic for all markets and, with the 
exception of Bahrain, Egypt, and India, displays various degrees of positive skew-
ness. These characteristics are attractive to investors, as the distribution of returns 
has a greater exposure to outlier events and a bias to the upside. 

The multivariate cointegration tests based on the error correction model [Equa-
tion (2)] are formulated to incorporate an intercept and allow for the existence of 
deterministic trends in the price index series. Trace test statistics indicate the exis-
tence of three cointegrating vectors among MENA stock markets for the period 
1/2000 to 6/2002, as shown in Table 4. As Girard and Ferreira (2004) could not find 
any common stochastic trends in earlier market data, it seems fair to assume eco-
nomic  reforms  and  liberalization efforts have imposed a greater level of integration  
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onto MENA stock markets at the beginning of the new millennium. This trend has 
accelerated dramatically in the period 7/2002 to 12/2004, with the trace test statistic 
identifying eight cointegrating vectors. Thus, the ongoing process of economic inte-
gration is clearly reflected in an increasing degree of co-movement among the once-
segmented stock markets of the MENA region. Rerunning the cointegration tests 
with the UK and US added separately to the MENA sample yields a reduction in the 
number of cointegrating vectors for both subperiods in the case of the UK and the 
US. These results provide evidence for the segmentation of MENA markets from the 
largest Western stock markets and underline the potential diversification benefits for 
the international investor. In contrast, adding the Indian market index to the MENA 
sample increases the number of cointegrating vectors to nine for the second period, 
suggesting not only a higher level of stock market integration within the MENA 
region, but also a greater level of influence of the Indian stock market.12 
 
Table 4—Multivariate Cointegration Results 

The number of cointegration vectors r is shown as well as critical values for trace (λtrace) and maximum 
eigenvalue (λmax) statistics. The critical values are taken from Osterwald-Lenum (1992) 
 

 MENA  MENA + India 
 Trace Λ trace Eigenvalue Λ max  Trace Λ trace Eigenvalue Λ max 

H0 Tests 0.95 Tests 0.95  Tests 0.95 Tests 0.95 
First Period: 1/2000 - 6/2002 
r = 0 477.24** 374.91 110.25** 80.87  484.37** 374.91 109.23** 80.87 
r ≤ 1 366.99** 322.07 79.26** 74.84  375.15** 322.07 81.46** 74.84 
r ≤ 2 287.73** 273.19 68.45 68.81  293.69** 273.19 69.40** 68.81 
r ≤ 3 219.27 228.29 56.61 62.75  224.29 228.29 53.49 62.75 
          
Second Period: 7/2002 - 12/2004 
r = 0 466.32** 374.91 87.80** 80.87  462.43** 374.91 89.90** 80.87 
r ≤ 1 378.52** 322.07 68.18 74.84  372.53** 322.07 62.46 74.84 
r ≤ 2 310.33** 273.19 62.13 68.81  310.07** 273.19 59.09 68.81 
r ≤ 3 248.20** 228.29 49.27 62.75  250.98** 228.29 52.57 62.75 
r ≤ 4 198.93** 187.47 39.69 56.71  198.41** 187.47 42.88 56.71 
r ≤ 5 159.25** 150.56 38.38 50.60  155.52** 150.56 35.35 50.60 
r ≤ 6 120.87** 117.71 31.46 44.50  120.17** 117.71 29.06 44.50 
r ≤ 7 89.40** 88.80 27.19 38.33  91.11** 88.80 27.23 38.33 
r ≤ 8 62.21 63.88 23.07 32.12  63.88** 63.88 26.35 32.12 
r ≤ 9 39.14 42.92 18.01 25.82  37.53 42.92 18.33 25.82 

** denotes statistical significance at the 5% level 
 

The results of the GVD document that the index return variations in the MENA 
stock markets depend more on intraregional than interregional shocks, as shown in 
Table 5. For example, four weeks after the initial shock the average error variance of 
an  individual  MENA  stock  market  explained  by the sum of index variances of all  

                                                           
12 Cointegration test results for the MENA stock markets including the UK and the US are not 
shown here to conserve space. 
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other stock markets in the region is about 15.4 percent in the second period, com-
pared to 14.6 percent in the first period (last row, fourth column). In contrast, the 
average individual MENA stock market variation explained by US, UK, or Indian 
market innovations is only 1.5 percent (up from 1.0 percent), 1.0 percent (down from 
2.3 percent), and 1.0 percent (unchanged), respectively (last row, columns 7, 6, and 5 
respectively). Market innovations in India, the UK, and the US, however, have a 
relatively high impact on the stock market in Israel. While US innovations have the 
highest impact on Israel, Lebanon seems to be most sensitive to UK market innova-
tions in the second period. India’s stock market innovations have the greatest impact 
on Saudi Arabia. 

The most interesting result of this analysis is that the traditionally more closed 
stock markets of the GCC seem to have become more susceptible to intraregional 
shocks. As a result, the power of other MENA markets to explain GCC market 
variations rose to 20.3 percent (from 12.1 percent) in the second period (as shown in 
the third row from the bottom, fourth column). At the same time, the average error 
variance of the individual GCC stock market explained by GCC market innovations 
fell from 10.5 percent to only 8.0 percent. MENA stock market innovations impact 
markets in Saudi Arabia (29.7 percent), the UAE (26.5 percent), and Oman (22.0 
percent). Thus, the fact that GCC countries are strengthening their ties with other 
economies of the greater MENA region and thereby becoming less co-dependent on 
each other but more dependent on other (non-GCC) MENA markets is already 
reflected in the stock markets’ return behavior. 

A more detailed breakdown of the error variance sensitivities is provided in 
Table 6. Over time, the average impact of stock market innovations in Jordan (i.e., 
3.12 percent after 1.88 percent, as shown in the last row, fifth column of each panel), 
Morocco, Oman, Qatar, and the UAE has increased, while the influence of Bahrain, 
Egypt, Lebanon, and Saudi Arabia has decreased. MENA market sensitivity to inno-
vations in Israel, Kuwait, Palestine, Tunisia, and Turkey has remained unchanged 
over the last five years. The tendency of GCC markets to become more sensitive to 
innovations in non-GCC markets can be detected easily. During the first period, 
Kuwait was most sensitive to innovations in neighboring Bahrain (13.7 percent, as 
shown in the fifth row, second column), but Jordan became more influential in the 
second period (9.1 percent). In the case of Oman, Bahrain was replaced by Egypt as 
the market with the greatest impact. Among the six GCC members, only the stock 
market in Qatar still is influenced mostly by another GCC market, Kuwait. Even the 
stock market of Saudi Arabia, the largest and closest, has come under greater exter-
nal influence (of Egypt and Jordan). The UAE stock market, only founded in 2000 
and already the second largest in the GCC region, also has gained considerable influ-
ence on the Saudi market. On the other side of the geographic spectrum, developing 
economic ties between Turkey and Israel are reflected in an increased market sensi-
tivity level in Turkey to innovations in Israel. 



Quarterly Journal of Business & Economics, Vol. 46, No. 3 17 

 

 

Ta
bl

e 
6—

G
en

er
al

iz
ed

 F
or

ec
as

t E
rr

or
 V

ar
ia

nc
e 

D
ec

om
po

si
tio

n 
Ea

ch
 c

el
l e

nt
ry

 u
nd

er
 "

B
y 

In
no

va
tio

ns
 in

:"
 d

en
ot

es
 th

e 
to

ta
l p

er
ce

nt
ag

e 
of

 fo
re

ca
st

 e
rr

or
 v

ar
ia

nc
e 

of
 th

e 
m

ar
ke

t i
n 

th
e 

fir
st

 c
ol

um
n 

ex
pl

ai
ne

d 
by

 th
e 

th
e 

in
di

vi
du

al
 

M
EN

A
 m

ar
ke

t i
n 

th
e 

fir
st

 ro
w

 
M

ar
ke

t 
  

  
  

  
  

   
   

 B
y 

In
no

va
tio

ns
 in

: 
  

  
  

  
  

  
  

Ex
pl

ai
ne

d 
B

ah
ra

in
 

Eg
yp

t 
Is

ra
el

 
Jo

rd
an

 
K

uw
ai

t 
Le

ba
no

n 
M

or
oc

co
 

O
m

an
 

Pa
le

st
in

e 
Q

at
ar

 
Sa

ud
i A

ra
bi

a 
Tu

ni
si

a 
Tu

rk
ey

 
U

A
E 

Fi
rs

t P
er

io
d:

 1
/2

00
0 

- 6
/2

00
2,

 w
ee

k 
4 

 
 

 
  

 
 

 
B

ah
ra

in
 

77
.7

 
5.

3 
0.

3 
0.

2 
0.

3 
2.

1 
0.

5 
0.

8 
0.

2 
0.

7 
1.

3 
0.

6 
1.

4 
0.

6 
Eg

yp
t 

0.
6 

80
.7

 
1.

5 
0.

3 
0.

2 
2.

3 
2.

7 
3.

1 
0.

7 
0.

9 
1.

7 
1.

0 
1.

1 
0.

1 
Is

ra
el

 
0.

7 
3.

4 
78

.3
 

0.
7 

1.
6 

0.
4 

0.
4 

2.
4 

2.
8 

1.
3 

0.
8 

0.
9 

2.
1 

1.
7 

Jo
rd

an
 

2.
0 

4.
1 

6.
1 

63
.4

 
2.

3 
0.

6 
1.

8 
0.

2 
6.

7 
1.

4 
6.

7 
0.

8 
1.

6 
0.

3 
K

uw
ai

t 
13

.7
 

3.
4 

0.
2 

1.
0 

68
.7

 
1.

0 
0.

4 
0.

2 
0.

3 
1.

0 
1.

1 
0.

2 
0.

4 
0.

4 
Le

ba
no

n 
2.

6 
2.

3 
0.

7 
6.

0 
1.

1 
69

.5
 

0.
9 

1.
3 

5.
5 

0.
4 

2.
1 

0.
2 

2.
4 

0.
3 

M
or

oc
co

 
1.

0 
3.

6 
1.

0 
2.

3 
1.

6 
11

.9
 

61
.9

 
0.

4 
3.

4 
0.

3 
3.

2 
1.

1 
1.

6 
0.

4 
O

m
an

 
8.

5 
1.

1 
2.

0 
0.

1 
4.

5 
0.

3 
5.

1 
70

.6
 

0.
3 

0.
3 

2.
2 

0.
3 

0.
5 

1.
9 

Pa
le

st
in

e 
4.

5 
2.

1 
1.

2 
4.

5 
3.

5 
7.

0 
0.

9 
1.

1 
63

.6
 

0.
6 

2.
2 

2.
6 

1.
6 

0.
2 

Q
at

ar
 

0.
7 

2.
8 

2.
9 

1.
6 

3.
0 

2.
1 

0.
7 

0.
7 

4.
2 

71
.3

 
6.

1 
0.

8 
0.

7 
0.

7 
Sa

ud
i A

ra
bi

a 
1.

2 
3.

2 
1.

5 
0.

5 
1.

5 
0.

8 
0.

8 
2.

3 
4.

1 
0.

8 
72

.7
 

1.
8 

0.
3 

0.
6 

Tu
ni

si
a 

1.
5 

6.
3 

1.
9 

2.
6 

0.
8 

0.
7 

1.
9 

1.
4 

4.
1 

1.
5 

3.
1 

68
.9

 
0.

4 
1.

2 
Tu

rk
ey

 
1.

1 
2.

4 
0.

4 
2.

3 
1.

9 
1.

6 
0.

4 
4.

2 
1.

0 
0.

5 
7.

6 
1.

0 
70

.7
 

0.
9 

U
A

E 
3.

0 
4.

3 
0.

4 
2.

3 
0.

6 
2.

0 
0.

8 
3.

1 
2.

1 
0.

2 
0.

8 
1.

1 
3.

2 
74

.6
 

m
ea

n 
 

3.
17

 
3.

42
 

1.
54

 
1.

88
 

1.
76

 
2.

53
 

1.
35

 
1.

63
 

2.
73

 
0.

75
 

3.
00

 
0.

96
 

1.
32

 
0.

71
 

 Se
co

nd
 P

er
io

d:
 7

/2
00

2 
- 9

/2
00

4,
 w

ee
k 

4 
 

 
  

 
 

 
B

ah
ra

in
 

78
.1

 
0.

9 
1.

5 
0.

9 
1.

9 
0.

4 
0.

8 
2.

6 
1.

8 
0.

1 
0.

7 
0.

6 
4.

4 
2.

8 
Eg

yp
t 

6.
7 

70
.6

 
0.

0 
0.

6 
2.

3 
2.

6 
0.

8 
2.

1 
3.

0 
1.

9 
0.

6 
0.

8 
0.

8 
0.

5 
Is

ra
el

 
0.

2 
1.

0 
77

.1
 

1.
1 

1.
0 

3.
7 

1.
4 

1.
5 

1.
1 

0.
3 

1.
2 

0.
2 

1.
5 

1.
6 

Jo
rd

an
 

0.
1 

1.
5 

2.
5 

78
.0

 
0.

9 
0.

7 
3.

4 
1.

4 
3.

1 
0.

2 
3.

0 
1.

8 
0.

5 
1.

7 
K

uw
ai

t 
1.

0 
1.

0 
2.

1 
9.

1 
71

.8
 

0.
0 

1.
7 

4.
3 

2.
5 

0.
2 

0.
6 

0.
2 

1.
2 

1.
9 

Le
ba

no
n 

2.
8 

1.
6 

0.
3 

1.
1 

1.
5 

75
.8

 
2.

9 
2.

1 
3.

1 
2.

1 
0.

0 
0.

6 
0.

8 
0.

4 
M

or
oc

co
 

0.
2 

0.
2 

0.
7 

1.
3 

0.
4 

1.
9 

86
.7

 
0.

6 
3.

7 
0.

2 
0.

1 
1.

5 
0.

7 
0.

3 
O

m
an

 
2.

0 
8.

8 
1.

7 
2.

1 
1.

0 
2.

1 
2.

1 
70

.6
 

2.
3 

0.
2 

0.
6 

2.
9 

0.
0 

0.
4 

Pa
le

st
in

e 
4.

1 
3.

8 
1.

8 
1.

2 
0.

8 
1.

6 
0.

5 
2.

4 
77

.9
 

2.
4 

0.
5 

0.
4 

0.
6 

0.
9 

Q
at

ar
 

1.
6 

3.
5 

2.
6 

1.
2 

6.
1 

3.
2 

0.
6 

2.
0 

1.
4 

72
.0

 
0.

4 
1.

7 
0.

5 
0.

3 
Sa

ud
i A

ra
bi

a 
1.

0 
6.

1 
1.

9 
8.

1 
0.

7 
1.

6 
5.

3 
0.

9 
3.

4 
2.

2 
53

.5
 

0.
8 

2.
4 

6.
6 

Tu
ni

si
a 

3.
3 

1.
8 

0.
4 

6.
1 

1.
1 

1.
6 

4.
9 

3.
0 

2.
0 

0.
5 

0.
7 

67
.3

 
0.

9 
1.

8 
Tu

rk
ey

 
0.

9 
2.

2 
4.

7 
0.

5 
7.

5 
0.

8 
2.

1 
4.

0 
1.

8 
6.

6 
0.

4 
0.

6 
62

.5
 

0.
7 

U
A

E 
0.

9 
4.

9 
3.

3 
7.

1 
2.

1 
0.

4 
3.

2 
0.

6 
3.

5 
0.

4 
2.

6 
3.

4 
0.

7 
65

.5
 

m
ea

n 
1.

90
 

2.
87

 
1.

81
 

3.
12

 
2.

11
 

1.
59

 
2.

27
 

2.
11

 
2.

51
 

1.
32

 
0.

87
 

1.
20

 
1.

16
 

1.
53

 
1  F

or
ec

as
t e

rr
or

 v
ar

ia
nc

e 
de

co
m

po
si

tio
n 

ha
s b

ee
n 

st
an

da
rd

iz
ed

 fo
r e

ac
h 

ex
pl

ai
ne

d 
m

ar
ke

t s
o 

th
at

 th
e 

su
m

 is
 1

00
 p

er
ce

nt
 if

 th
e 

U
K

, U
S,

 a
nd

 In
di

an
 in

no
va

tio
ns

 sh
ow

n 
in

 
Ta

bl
e 

5 
ar

e 
ad

de
d 

2  T
he

 m
ea

n 
re

pr
es

en
ts

 th
e 

av
er

ag
e 

im
pa

ct
 o

f a
n 

in
no

va
tio

n 
in

 th
e 

m
ar

ke
t i

n 
th

e 
fir

st
 ro

w
 o

n 
th

e 
m

ar
ke

t i
n 

th
e 

fir
st

 c
ol

um
n 

 



18 Bley 

 

Ta
bl

e 
7—

Im
pu

ls
e 

R
es

po
ns

e 
A

na
ly

si
s 

M
ar

ke
t 

  
  

  
  

  
   

   
   

 T
o 

on
e 

S.
D

. I
m

pu
ls

e 
in

: 
  

  
  

  
  

  
  

R
es

po
nd

in
g 

B
ah

ra
in

 
Eg

yp
t 

Is
ra

el
 

Jo
rd

an
 

K
uw

ai
t 

Le
ba

no
n 

M
or

oc
co

 
O

m
an

 
Pa

le
st

in
e 

Q
at

ar
Sa

ud
i A

ra
bi

aT
un

is
ia

 T
ur

ke
y 

U
A

E 
In

di
a 

U
K

Fi
rs

t P
er

io
d:

 1
/2

00
0 

- 6
/2

00
2 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

B
ah

ra
in

 
3.

86
 

1.
04

1  
0.

62
 

0.
53

 
1.

67
 

0.
78

 
0.

81
 

0.
56

 
-0

.4
7 

0.
52

 
0.

71
 

0.
89

 
0.

39
 

0.
07

 
0.

93
 

1.
46

1

Eg
yp

t 
-0

.3
8 

10
.1

1 
3.

00
 

0.
54

 
0.

70
 

0.
91

 
0.

40
 

-1
.3

8 
0.

77
 

0.
75

 
2.

87
 

1.
14

 
1.

84
 

-1
.8

7 
2.

12
 

3.
80

Is
ra

el
 

0.
90

 
0.

67
1  

8.
94

 
2.

27
 

-0
.7

1 
-0

.1
9 

0.
41

 
-0

.7
3 

-0
.8

3 
0.

77
 

1.
16

 
-0

.8
0 

-0
.3

3 
-0

.6
1 

4.
50

 
4.

77
Jo

rd
an

 
0.

64
 

1.
03

 
1.

47
 

3.
47

 
0.

46
 

-0
.7

3 
0.

90
 

0.
03

 
1.

16
 

0.
49

 
1.

08
 

-0
.2

8 
1.

08
 

-1
.1

0 
0.

49
 

0.
55

K
uw

ai
t 

1.
84

 
0.

98
 

0.
26

 
-0

.1
7 

4.
60

 
0.

04
 

0.
44

 
0.

25
 

0.
38

 
-0

.5
5 

0.
52

 
-0

.0
1 

0.
04

 
0.

69
 

0.
50

 
0.

56
Le

ba
no

n 
-1

.1
4 

-1
.5

2 
-0

.7
6 

-2
.8

8 
-1

.0
2 

8.
65

 
1.

78
 

-0
.0

8 
3.

86
 

-0
.3

8 
0.

17
 

0.
69

 
0.

34
 

0.
92

 
-1

.0
3 

0.
91

M
or

oc
co

 
0.

11
 

1.
06

 
0.

85
 

0.
40

 
-0

.2
3 

2.
10

 
5.

13
 

-0
.6

5 
-0

.2
6 

0.
24

 
-0

.5
0 

0.
41

 
-1

.3
2 

0.
56

 
0.

22
 

1.
1 0

O
m

an
 

2.
23

 
0.

71
 

0.
80

 
0.

43
 

-0
.3

4 
0.

00
 

-1
.3

4 
6.

57
 

-0
.0

4 
0.

01
 

1.
99

 
-0

.2
2 

0.
57

 
-0

.3
9 

0.
10

 
-0

.7
6

Pa
le

st
in

e 
-1

.6
9 

-0
.9

7 
0.

66
 

1.
29

 
-1

.4
4 

2.
33

 
-0

.2
2 

-0
.1

0 
7.

71
 

-0
.0

2 
-2

.4
4 

-0
.0

1 
-0

.7
8 

-0
.7

5 
-1

.9
4 

0.
52

Q
at

ar
 

0.
26

 
0.

73
 

1.
09

 
-0

.3
4 

-0
.5

3 
-0

.2
7 

0.
30

 
0.

00
 

0.
94

 
4.

83
 

0.
89

1  
1.

03
 

0.
46

1  
-0

.6
3 

0.
90

 
1.

09
Sa

ud
i A

ra
bi

a 
0.

14
 

0.
97

 
0.

89
 

0.
05

 
-0

.0
9 

0.
20

 
-0

.1
0 

0.
86

 
-0

.8
5 

-0
.0

8 
4.

80
 

-0
.0

5 
1.

37
 

-0
.6

2 
-0

.3
7 

0.
97

1

Tu
ni

si
a 

0.
68

 
1.

46
 

0.
08

 
-0

.4
8 

0.
11

 
0.

17
 

0.
97

 
0.

11
1  

0.
93

 
0.

63
 

-0
.8

4 
5.

37
 

-0
.9

5 
0.

41
 

0.
33

 
0.

33
Tu

rk
ey

 
0.

52
 

-1
.8

21  
0.

23
 

3.
55

 
-2

.7
0 

-0
.8

5 
-0

.7
9 

-3
.2

31  
-0

.2
5 

-0
.3

3 
4.

46
 

-1
.1

4 
19

.8
0 

-4
.1

6 
1.

12
 

7.
55

U
A

E 
0.

69
 

-0
.7

4 
-0

.1
2 

-0
.4

8 
0.

50
 

0.
66

 
-0

.1
9 

0.
66

 
0.

01
 

-0
.0

4 
-0

.1
6 

-0
.1

2 
0.

23
1  

3.
65

 
-0

.1
2 

-0
.0

5
 Se

co
nd

 P
er

io
d:

 7
/2

00
2 

- 1
2/

20
04

 
 

  
 

 
B

ah
ra

in
 

3.
09

 
0.

86
 

0.
23

 
0.

26
 

0.
56

 
-0

.2
4 

0.
33

 
0.

43
 

1.
00

 
0.

00
 

0.
42

1  
-0

.1
4 

0.
72

 
0.

09
 

0.
10

 
-0

.2
5

Eg
yp

t 
1.

90
1  

6.
77

 
0.

15
 

-0
.4

6 
1.

30
 

-0
.2

9 
-0

.2
5 

0.
39

 
0.

17
 

1.
01

 
1.

36
 

0.
78

 
1.

50
 

0.
36

 
1.

66
1  

2.
11

1

Is
ra

el
 

0.
27

 
-0

.2
2 

5.
99

 
1.

21
 

1.
32

 
-1

.2
2 

-0
.2

3 
0.

27
 

0.
61

 
0.

74
 

0.
43

 
-0

.6
1 

1.
31

 
1.

31
 

1.
85

 
2.

18
Jo

rd
an

 
0.

10
 

0.
12

 
0.

82
1  

4.
90

 
1.

11
 

-0
.7

7 
-0

.2
2 

-0
.5

6 
0.

62
 

0.
47

 
2.

07
1  

1.
48

 
0.

26
 

1.
23

 
1.

10
 

-0
.1

1
K

uw
ai

t 
-0

.0
5 

0.
00

 
0.

80
 

1.
72

1  
4.

52
 

-0
.8

4 
0.

75
 

0.
50

 
0.

28
 

0.
38

 
1.

57
 

-0
.0

1 
0.

91
 

2.
06

 
1.

63
 

1.
04

Le
ba

no
n 

-0
.6

4 
0.

54
 

0.
04

 
-0

.4
8 

-0
.8

4 
5.

63
 

1.
42

 
-1

.0
3 

0.
51

 
1.

34
 

0.
02

 
-0

.0
3 

1.
09

 
-0

.2
1 

1.
12

 
0.

94
M

or
oc

co
 

0.
16

 
0.

23
 

0.
28

 
0.

68
 

-0
.1

8 
0.

94
 

6.
75

 
-0

.8
8 

0.
72

 
0.

75
 

1.
79

 
1.

14
 

-0
.1

6 
1.

09
 

0.
77

 
1.

19
O

m
an

 
0.

50
1  

1.
46

 
0.

49
 

0.
37

 
0.

33
 

-0
.5

3 
-0

.6
3 

3.
96

 
0.

80
 

0.
72

 
0.

94
 

-0
.4

2 
0.

22
 

0.
55

 
0.

67
 

0.
16

Pa
le

st
in

e 
1.

95
 

2.
09

 
0.

69
 

-0
.8

0 
-0

.5
6 

-0
.8

5 
0.

04
 

-0
.7

3 
8.

38
 

0.
97

 
0.

34
 

-0
.3

6 
0.

74
 

0.
88

 
-0

.7
1 

1.
09

Q
at

ar
 

-0
.3

5 
1.

56
 

1.
41

 
0.

76
 

2.
06

 
1.

28
 

0.
70

 
0.

90
 

0.
94

 
7.

78
 

0.
24

 
-1

.2
9 

3.
14

 
0.

86
 

2.
33

1  
1.

13
Sa

ud
i A

ra
bi

a 
-0

.6
5 

1.
67

 
1.

08
 

1.
17

 
0.

60
 

0.
67

 
1.

86
 

0.
48

 
1.

29
 

-0
.2

0 
6.

10
 

0.
18

 
-0

.7
2 

0.
21

 
2.

21
 

1.
75

Tu
ni

si
a 

-0
.2

4 
0.

64
 

-0
.1

1 
1.

09
 

-0
.2

7 
0.

64
 

1.
31

 
0.

53
 

0.
42

 
0.

15
 

0.
61

 
4.

77
 

0.
35

 
-0

.7
9 

-0
.5

0 
-0

.8
0

Tu
rk

ey
 

1.
12

 
2.

37
 

3.
00

 
1.

09
 

4.
78

 
-0

.0
4 

1.
48

 
1.

70
 

2.
29

 
4.

72
 

1.
61

 
0.

46
 

13
.5

3 
1.

40
 

3.
72

 
1.

72
U

A
E 

0.
24

 
1.

19
 

0.
93

 
1.

39
 

0.
82

 
-0

.1
5 

1.
07

 
0.

29
 

1.
08

 
0.

70
 

1.
72

 
-0

.3
4 

0.
59

 
4.

80
 

1.
23

 
0.

34
1 
Th

e 
su

pe
rs

cr
ip

t i
nd

ic
at

es
 G

ra
ng

er
 C

au
sa

lit
y 

at
 th

e 
5%

 c
on

fid
en

ce
 le

ve
l 

2  E
ac

h 
ce

ll 
en

try
 d

en
ot

es
 th

e 
ge

ne
ra

liz
ed

 im
pu

ls
e 

re
sp

on
se

 o
f t

he
 m

ar
ke

t i
n 

th
e 

fir
st

 c
ol

um
n 

to
 a

 g
en

er
al

iz
ed

 o
ne

 st
an

da
rd

 d
ev

ia
tio

n 
im

pu
ls

e 
to

 th
e 

m
ar

ke
t i

n 
th

e 
fir

st
 ro

w
 

3  T
he

 re
sp

on
se

s h
av

e 
be

en
 a

cc
um

ul
at

ed
 o

ve
r f

ou
r w

ee
ks

 
 



Quarterly Journal of Business & Economics, Vol. 46, No. 3 19 

Subsequent to separating the variation in a particular index return variable into the 
components shocks to the VAR, effects of a shock to one endogenous index return 
variable onto the other market indices is traced by impulse response functions. In 
addition, the impact direction is analyzed based on Granger causality test statistics. 
In general, GIRF results support the inferences from the GVD analysis. The majority 
of impulse responses across the 14 MENA markets in this study are positive. Girard 
and Ferreira (2004) find all endogenous impulse responses to be positive with a slow 
decay of up to 15 days, implying directional predictability which is consistent with 
the findings of Omran and Gunduz (2001) and Girard, Omran, and Zaher (2003). 
The authors offer time-varying risk premia or market microstructure effects such as 
infrequent or non-synchronous trading which can lead to measurement errors as 
possible explanations for their findings.  

The particular findings are shown in Table 7. For example, a generalized one 
standard deviation shock to the market of Bahrain triggered the greatest initial 
response during the first period from the market in Oman (2.23, eighth row, second 
column of the first panel). The magnitude of the Omani response decreased to (0.50) 
in the second period. The Granger causality test identifies a lead/lag relationship 
between Bahraini and Omani stock markets. In the second period, the Egyptian mar-
ket has become most sensitive to Bahraini impulses (1.90, second row, second 
column of the second panel). As Bahrain is found to Granger cause Egypt, it is not 
surprising that a reverse impulse given by Egypt had a more subdued impact on the 
market in Bahrain (0.86). In both periods, Egypt seems to be relatively sensitive to 
impulses from India (1.66 after 2.12), the UK (2.11 after 3.80), and the US (1.56 
after 3.60). India and the UK also Granger cause Egypt. Similarly, the Israeli stock 
market responds with the greatest magnitude to impulses from India (4.50), the UK 
(4.77), and the US (4.02), especially in the first period. The reciprocal impulse 
responses of Israel and Turkey indicate an increasing level of sensitivity between the 
two stock markets. At the same time Turkey has become less sensitive to impulses 
from Saudi Arabia and more sensitive to impulses from India. Granger causality in 
the second period also is established between India and Qatar, Israel and Jordan, and 
Saudi Arabia and Jordan. 

Finally, the contemporaneous structure of stock market interaction is analyzed 
by computing the correlation coefficients of all 14 MENA indices as well as the 
market indices of India, the UK, and the US for both periods, followed by an equal-
ity testing procedure. The results are stated in Table 8. Given an average correlation 
coefficient within the MENA region of 0.08 (indicated in Table 9) in the second 
period, the high level of relative co-movement between Saudi Arabia and Jordan 
(0.41), Tunisia (0.21) and the UAE (0.20) is noteworthy, as it has increased signifi-
cantly from the first period. Interestingly, the high correlation coefficient of Saudi 
Arabia and Turkey has decreased significantly. An above average coefficient of 0.23 
explains the high impulse sensitivity of the stock market of Turkey and Israel. A 
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relatively high level of correlation also is found between Magreb’s stock markets and 
Morocco and Tunisia (0.28), Morocco and the UAE (0.22), and Tunisia and Jordan 
(0.25) and Jordan and the UAE (0.33). The MENA stock market with the highest 
level of co-movement with UK and US market indices is Kuwait; the correlation 
coefficients have increased significantly in the second to 0.39 and 0.47, respectively.  

The overall level of market integration within the MENA region is increasing 
but is still relatively low (0.08 up from 0.05). The level of relative co-movement 
among the GCC stock markets is slightly higher (0.10) but has remained unchanged, 
as shown in Table 9, panel A. The results suggest that MENA markets in general are 
heterogeneous and offer an enormous diversification potential to the international 
investor. As the economies of the GCC region are headed for a monetary union, 
however, the level of market integration can be expected to increase significantly in 
the near future. The entire MENA region is likely to move closer together as the 
launch of the Arab Free Trade Zone on January 1, 2005 can be seen only as a first 
step toward greater economic unity. Two exceptions, however, are worth mentioning 
in this respect: Israel and Turkey. While Israel’s potential for economic integration 
within the MENA region seems to remain limited for political reasons, Turkey is 
moving away from the region economically. As Turkey aspires to become a member 
of the European Union, its macroeconomic environment, including fiscal and mone-
tary policies, as well as its political climate and legal framework, increasingly will 
conform to EU policies and be dictated by the governing bodies in Brussels. As a 
result, Istanbul’s stock market behavior is likely to form a greater resemblance with 
its European counterparts, which could translate into a higher level of segmentation 
from the MENA stock markets. India, however, is developing into a regional eco-
nomic powerhouse; therefore, a strengthening of its economic ties with MENA 
countries seems likely and may result in further stock market integration.  

Also, the results of the variance decomposition procedure and the impulse 
response analysis suggest that the stock markets of the MENA region in general, and 
of the booming GCC region in particular, have developed a return behavior that is 
unaffected by US or UK stock market movements. From the international investor’s 
point of view, this is a valuable, potentially portfolio-performance-enhancing piece 
of information.  

Conclusion 
The objective of this study is to determine the market dynamics and contempo-

raneous interactions of the 14 MENA stock markets of Bahrain, Egypt, Israel, 
Jordan, Kuwait, Lebanon, Morocco, Oman, Palestine, Qatar, Saudi Arabia, Tunisia, 
Turkey, and the United Arab Emirates. These still fairly segmented markets appear 
to be attractive to investors, as they share a leptokurtic and, with the exception of 
Bahrain and Egypt, positively skewed return distribution. Multivariate cointegration 
tests, however, reveal an increasing level of stock market integration in the wake of  
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Table 9—Average Correlation Coefficients 
  1/00 - 6/02 7/02 - 12/04 Change 
Panel A: The values represent average correlation coefficients of stock markets within a particular region 
GCC 0.10 0.10 0.00 
Mena 0.05 0.08 0.03 
Mena ex GCC 0.04 0.07 0.03 
 
Panel B: The values represent average correlation coefficients of an individual stock market with all 
other stock markets in the MENA region. Cells relating to individual countries ex IS denote average 
correlation coefficients of an individual stock markets all other stock markets in the entire MENA region, 
excluding Israel 
Israel 0.07 0.09 0.03 
India 0.09 0.10 0.01 
India ex IS 0.06 0.10 0.04 
UK 0.07 0.04 -0.03 
UK ex IS 0.04 0.02 -0.02 
US 0.09 0.09 0.00 
US ex IS 0.06 0.06 0.00 

 
increasing economic cooperation and overall market liberalization. As a result, 
MENA stock markets have become more sensitive to intraregional shocks and less 
sensitive to interregional shocks. GVD and GIRF results also indicate that the influ-
ence of US and UK stock markets on their MENA counterparts has decreased 
noticeably. This is good news from an international portfolio perspective. The 
strengthening of economic ties with the booming economy of neighboring India, 
however, has made the GCC stock markets more susceptible to impulses from the 
Mumbai stock market. While the Saudi stock market is still dominant in the region, 
the upstart financial markets in Dubai, striving within the Gulf’s most liberal market 
economy, have the potential to turn the United Arab Emirates into the future finan-
cial hub of the Middle East.  

Economic conditions in Egypt, Morocco, and Tunisia have been the least prom-
ising within the MENA region, resulting in the underperformance of the local stock 
markets. The extent to which these economies can be integrated regionally is likely 
to determine the future prospects of its equity markets. Political factors seem to 
influence Israel’s economic integration within the MENA region, leaving its stock 
market to be largely influenced by international counterparts of the US and UK. 
Aspiring European Union membership and consequently adjusting its fiscal and 
monetary policies and changing its political climate and legal framework to mirror 
EU standards, Turkey is moving away from the region economically. Istanbul’s 
stock market behavior, therefore, is likely to form a greater resemblance with its 
European counterparts, which could translate into a higher level of segmentation 
from the MENA stock markets.  

The results of this study indicate that the changing dynamics and contemporane-
ous stock market interactions within the MENA region yield substantial intraregional 
diversification benefits and suggest the inclusion of regional equity in a global port-
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folio. In the future, GCC stock markets are likely to achieve the highest level of 
homogeneity within the MENA region, as its economies are increasingly synchro-
nized in preparation for an economic union and ultimately the introduction of a 
common currency. The ongoing formation of an economic union may lead to a 
greater level of self sufficiency of the regional economies which could translate into 
the manifestation of the currently low external stock market dependency. 
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