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Abstract:

This paper empirically examines the stock market integration and
possible diversification opportunities across the MENA and the U.S.
stock markets by using a sample of monthly data from 2010 to 2020. The
paper investigates stock market interdependence from two perspectives
which are 'long-term' and 'short-term'. For long for long-run interdepen-
dence, the cointegration approaches of Johansen (1988) and Gregory
and Hansen (1996) were used. Regarding the short-run interdependence,
the Granger causality test proposed by Granger (1969) has been emp-
loyed.

Results under both cointegration approaches indicate no evidence of
long-run relationships between the MENA and the U.S. stock markets,
except for the stock market of Jordan, which suggests potential benefits
from investments in the MENA markets for U.S. investors. On the other
hand, only Bahrain and the UAE stock markets are cointegrated within
the MENA markets, indicating substantial benefits for investors wishing
to diversify across the MENA markets. The Granger causality test
provides evidence of no short-run relationships between the MENA stock
markets and the U.S. stock market; therefore, variations in the U.S. stock
index are not transmitted to the MENA stock indices and vice versa. Al-
ternatively, Granger causality tests reveal strong evidence of short-run
causal linkages among MENA stock markets. Results show unidirecti-
onal Granger causality running from the stock market of Morocco to
Egypt and Jordan stock markets. Additionally, unidirectional causality
was detected from Egypt and Qatar's stock markets to Bahrain and
Oman stock markets, respectively.

Key Words: Cointegration, Causality, MENA, U.S, Stock Markets.



2021 Adedd - g3 238 - 40 dlanall - 5 jladl g aBY) 3 cilaad 2 Alna

1. Introduction:

International stock markets
have experienced a large wave
of radical changes in recent dec-
ades. Stock markets worldwide
have become more integrated
than ever; the rise in integration
between financial markets worl-
dwide has resulted in a high de-
gree of interdependence, fuelled
by advancements in information
technology and the removal of
foreign ownership restrictions.
The recent financial crisis has
demonstrated the high degree of
interdependence that internatio-
nal stock markets persist, resul-
ting in a worldwide financial
market collapse.

Since portfolio diversificati-
on crucially depends on the deg-
ree of interdependence between
asset returns and given the
current environment of cross-
interrelation between stock mar-
kets, information and price mov-
ements are transmitted instantly
from one market to another,
reaping the benefits of portfolio
diversification is questionable.
This raise concerns not only for
researchers but also for investo-
rs. The main concern is whether
the strong market linkages are
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only a short-run phenomenon or
a long-run equilibrium relations-
hip between stock markets. The
presence of a long-run relations-
hip between stock markets wo-
uld imply a strong form of
predictability among stock mar-
kets, known as cointegration.
The existence of cointegration
between stock markets would
enable both researchers and inv-
estors to use information in one
market to predict the long-run
performance of another stock
market in the long run.

The existence of cointegration
is an important issue and has
many implications in both the-
oretical finance and portfolio
management. With regard to th-
eoretical finance, the existence
of cointegration between stock
markets would imply that stock
returns are predictable, which is
prohibited under the efficient
market hypothesis (EMH) since
all of its three forms argue that
stock returns are unpredictable.
Thus, the existence of coint-
egration between stock markets
clearly violates the EMH, all-
owing us to predict the future
value of one market using inf-
ormation obtained from another
market.



2021 Al - Jg¥) aaadl - 40 Al - Bl g Saliy) & a3 Alxa

Similarly, the presence of st-
ock markets cointegration has
consequences for international
investors. Since the main object-
ive of portfolio diversification is
to hedge against risks by inv-
esting in traded assets in dif-
ferent stock markets, which all-
ows investors to inject different
stocks into their portfolio given
that there are not perfectly corr-
elated, however, when stock
markets share a long-run equili-
brium relationship, then the
benefits of international divers-
ification will be limited. Ther-
efore, the presence of a common
stochastic trend between stock
markets will result in returns
that are similar in the long-run,
meaning that there are no long
term benefits from international
diversification; hence a loss in
one market would not be offset
by a gain in another market
(Kasa, 1992).

This paper aims to examine
primarily whether stock markets
in the Middle East and North
Africa (MENA) region would
still offer possible diversific-
ation opportunities for investors
in the United States (U.S.) by
investigating the cointegration
relationship between the U.S.

and the MENA region using the
cointegration framework. Howe-
ver, we also investigate whether
stock markets in the MENA
region are cointegrated region-
ally. The paper expands on
previous studies by Hassan
(2003), Al-Khazali et al. (2006)
and Elfakhani et al. (2008) in
several ways. First, we use a
longer and recent data sample,
which allows us to consider rec-
ent developments in the MENA
region. Secondly, as well as
using the standard Augmented
Dickey-Fuller (ADF) tests for
unit root, we enhance our ana-
lysis by employing the unit root
tests developed by Elliott ef al.
(1996) and Zivot and Andrews
(1992). Thirdly, in addition to
applying the Johansen approach
of cointegration, we add to the
analysis using the cointegration
methodology of Gregory and
Hansen (1996). Fourthly, Grang-
er causality test has been emplo-
yed to examine the short-run
relations between the stock ma-
rkets of the MENA regionally
and with the U.S. stock market.
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The paper is organised as
follows; section two review pr-
evious literature related to coi-
ntegration of stock markets. In
section three, we give a desc-
ription of the data used in our
study. Subsequently, a review of
the econometrics techniques us-
ed is presented in section four.
Section five provides a detailed
analysis of the empirical results.
Concluding remarks and sugg-
estions for further research are
presented in section six.

2. Literature Review:

Over four decades now since
the introduction of the coin-
tegration concept by Granger
(1981) and Granger and Weiss
(1983). They identify cointe-
gration as a statistical property
of long-run dependent time
series. However, it was not until
the pioneering work by Engle
and Granger (1987) which ena-
bled researchers to test for the
presence of cointegration in fin-
ancial time series. Engle and
Granger (1987) extended the th-
eory of cointegration and pres-
ented a two-step procedure for
testing cointegration among time
series. The further methodology-
ical framework was introduced

by Johansen (1988), Johansen
and Juselius (1990), which allo-
wed to test for the presence of
more than one cointegrating
vector based on the vector auto-
regressive (VAR) framework.

These essential developments
allowed for a substantial amount
of papers to be produced by
researchers examining the coint-
egration relationships between
various economic variables. For
example, Kasa (1992) tests for
cointegration between stock ma-
rkets in developed countries
from 1974 to 1990 using a long
VAR specification finds a strong
rejection of the null hypothesis
of no cointegration in the Joh-
ansen system and argues that
stock indices in Japan, the U.S.,
the U.K., Germany and Canada
are cointegrated around a single
common stochastic trend. Foll-
owing the same route, Corhay et
al. (1993) investigate the hyp-
othesis of cointegration between
five European stock markets
using both procedures of Engle
and Granger (1987), and Joh-
ansen (1988) provide evidence
of a long-run equilibrium relat-
ionship. Furthermore, Choudhry
(1997) finds a significant long-
run equilibrium relationship bet-
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ween the U.S. stock market and
six Latin American stock mar-
kets using the Johansen (1988)
methodology and data from
1989 to 1993. A study by Bla-
ckman et al. (1994) investigated
the long-run relationship before
and after the global financial
developments in the 1980s find
that there are more cointegrating
vectors between the 16 OECD
equity markets after but not
before the 1980s. They further
argue that these developments
have resulted in stock markets
worldwide becoming homogen-
eous, resulting in limited diver-
sification opportunities. Contr-
ary to previous findings, Masih
and Masih (2002) provide stock
market interdependencies bet-
ween six primary international
stock markets using the Joh-
ansen (1988) method during the
pre and post globalisation era.

Proponents of integration be-
tween international stock mar-
kets tend to argue that coint-
egration and diminishing diver-
sification opportunities between
global stock markets can be
attributed to globalisation, wh-
ich has triggered changes in the
global economic environment.
These changes include the rise

in capital flow across national
borders due to the relaxation of
controls on the financial market
transactions and advancements
in the transmission of informa-
tion, and the reduction in tran-
saction costs (Taylor and Ton-
ks,1989), (Masih and Masih,
2002).

However, these arguments
and findings are, without a do-
ubt, challenged. For instance,
Stengos and Panas (1992), foll-
owing the methodology sug-
gested by Engle and Granger
(1987) and data sample spa-
nning from 1985 to 1988,
present no cointegration betwe-
en various stocks listed in the
Athens stock exchange. Kanas
(1998) re-examines the claims
that the U.S. stock market and
European stock markets share a
long-run equilibrium relations-
hip and shows that these markets
are not cointegrated, indicating
risk reduction benefits of di-
versification. Concerning the
Latin American stock markets,
Tabak and Lima (2003) showed
evidence of short-run but no
long-run relationship between
the U.S. stock market and the
seven Latin American stock
markets based on a sample of

5
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daily prices 1995 to 2001. A ric-
her comprehensive analysis was
presented by Richards (1995).
He argues that previous findings
of cointegration suffer from stat-
istical biases; these biases tend
to suggest cointegration when,
in reality, there may be none. In
particular, Richards (1995) focu-
ses and examines the previous
empirical work by Kasa (1992)
and finds that the failure of
taking into account the small sa-
mple critical values lead to
rejection of the null hypothesis
of no cointegration relationship;
moreover, Richards (1995) finds
that cointegration results are
sensitive to the length of lags
used in the VAR and that Kasa's
long lag structure is inappro-
priate to remove nonnormality.
By adjusting the critical values
to account for small sample
properties and employing the
appropriate number of lags, Ric-
hards (1995) finds that cointe-
gration no longer exists between
the 16 international stock mar-
kets based on data sample from
1969 to 1994.

Regarding the MENA region,
the investigation into the coin-
tegration relationship between
stock markets has only been
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recent. One of the main con-
clusions usually drawn from the
analysis of the MENA integ-
ration with global stock markets
is that the MENA has a low
correlation with foreign markets
and is more segmented, which
provides investors with diversif-
ication opportunities (Girard et
al. 2003). Darrat et al. (2000),
by employing the Johansen fra-
mework to investigate the coin-
tegration relationship between
MENA stock markets, confirms
the existence of a high degree of
integration between Jordan, Eg-
ypt, and Morocco stock markets
data sample from 1996 to 1999.
Alternatively, Hassan (2003)
uses weekly data from 1994 to
2001. Also, he uses Granger
causality test and Johansen pro-
cedure to examine the short and
long-run relationship between
stock markets of three countries
who are members of the Gulf
Cooperation Council (GCC),
namely Bahrain, Kuwait and
Oman. He finds evidence of
cointegration only between Bah-
rain and Kuwait's stock markets,
indicating that investors in Ba-
hrain can benefit from the
information in the Kuwaiti stock
market to predict the long-run
performance of the Bahraini
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stock market and vice versa. Co-
ncentrating only on stock mar-
kets in the GCC region, Assaf
(2003) provides strong evidence
of interdependence and causality
among the GCC stock markets
using weekly prices from 1997
to 2000. He further shows that
these markets are not entirely
efficient due to the slow resp-
onse to regional news.

Additionally, Al-Khazali et
al. (2006) show evidence of coi-
ntegration based on the Johan-
sen framework between most of
the GCC stock markets of Saudi
Arabia, Kuwait, Bahrain and
Oman from 1994 to 2003, in
particular, they find that the
economic liberalisation in 1997
to unify the stock markets in the
Gulf region has strengthened the
degree of integration between
the four countries as compared
to the pre-liberalisation period.
Hammoudeh and Choi (2004),
by using weekly prices data
from 1994 to 2001, show that
most of the GCC region's stock
returns tend to move in the same
direction and are influenced by
the same mutual factors as poli-
tical stability or oil prices. To in-
vestigate the long-run relations-
hip between stock markets of the

MENA and the U.S., Lagoarde-
Segot and Lucey (2007) use co-
mbinations of alternative cointe-
gration methodologies and daily
prices from 1998 to 2004, show
significant evidence of stock
markets integration among the
MENA but fail to reject the
hypothesis of no cointegration
between the stock markets of the
MENA and the U.S. However,
these findings were challenged
by Elfakhani et al. (2008) where
they examine the integration of
ten MENA stock markets with
each other and with the U.S.
stock market using monthly data
from 1997 to 2002 and the Joh-
ansen methodology. They report
that only three countries stock
markets of the MENA, namely
Jordan, Kuwait and Morocco,
are cointegrated with the U.S.
stock market. However, they
find weak evidence in support of
the hypothesis of integration
within the MENA region. By
focusing only on short-run link-
ages, Genc et al. (2010) examine
the short-run relationships betw-
een the GCC stock markets and
the U.S. stock market through
applying Granger causality test,
find significant causality betw-
een stock markets of the U.S.,
Saudi Arabia and the UAE;

7
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mainly, they find unidirectional
causality stemming from the U.S.
stock market to both Saudi and
Emirati stock markets.

Recent evidence regarding the
financial integration between the
MENA stock markets and the
U.S. stock market was provided
by Paskelian et al. (2013), where
they show that both of these
markets are not yet cointegrat-
ed; however, they find strong bi-
directional causalityexists betwe-
en several MENA stock marke-
ts, but no causality was detect-
ed between the U.S. stock mark-
et and the MENA stock markets.
Assaf (2016) examines the fina-
ncial integration before and after
the global financial crisis of
2008 between stock markets of
the MENA and the U.S. and
shows that the low integration of
the MENA with foreign stock
markets has minimised the dow-
nturn on MENA's stock markets
as compared to more integrated
stock markets. Furthermore, Al-
mohamad et al. (2018) examine
both short and long-run relatio-
nship between the MENA, Chi-
nese, the U.S. and the U.K. stock
markets. They use weekly stock
prices and considered two sub-
periods of pre and post the
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global financial crisis of 2008;
and concluded that integration
between those stock markets had
risen significantly in the post-
crisis compared to the pre-crisis
period. Moreover, the authors
show strong evidence of short-
run causality among stock ma-
rkets in the post-crisis period.
This implies that the relationship
between MENA stock markets
and foreign stock markets has
deteriorated significantly after
the global financial crisis; based
on these results, we can con-
clude that diversification oppor-
tunities in the MENA markets
are no longer available.

In summary, all the previous
literature regarding the MENA
stock markets integration has
ignored crucial issues that arise
in testing for a meaningful long-
run relationship among stock
markets. The first issue is about
the unit root testing procedure;
the Augmented Dickey-Fuller
(ADF) test suffers biases such as
poor size and power properties.
These biases tend to lead to the
wrong conclusion regarding the
data generating process (DGP)
(Stock,1994). Moreover, given
that most of the countries in the
MENA region are major oil-
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exporting countries and are affe-
cted by common factors, the
shocks in oil prices tend to influ-
ence the stock markets of the
producing countries (Degianna-
kis et al. 2017). These shocks te-
nd to create structural breaks in
the DGP, which is not consider-
ed under the conventional ADF.
When structural breaks occur in
the DGP, statistical inferences
based on the ADF are biased
towards the non-rejection of the
null hypothesis (Perron, 1989).

The second issue is regarding
testing for cointegration in the
presence of structural breaks. It
is well known that the cointe-
gration relationship is subject to
structural breaks. The Johansen
methodology does not allow for
a structural break in the cointeg-
ration relationship, the apparent
findings by previous literature in
the MENA regarding the finan-
cial integration are questionable.
In particular, Elfakhani et al
(2008) found that only some of
the MENA stock markets are
cointegrated with the U.S. stock
market using data from 1997 to
2002. However, given the oil
crisis in early 1998, which has
led to significant price falls for
oil-exporting countries, such a

crisis can lead to shocks that
create a structural break in the
cointegration relationship. This
may explain the failure to detect
more cointegrating relationships
by Elfakhani et al. (2008) since
the authors' Johansen method-
ology does not allow for stru-
ctural breaks in testing for long-
run relationship.

The effect of structural brea-
ks on cointegration test results is
well documented. For example,
Davies (2006), who uses the
two-regime Markov model, whi-
ch incorporates structural breaks
to test for cointegration relati-
onship between mature stock
markets similar to those used by
Kasa (1992) and Richards (1995),
finds significant evidence of a
long-run relationship between
stock markets. This explains Ri-
chards (1995) failure to detect
cointegration since he does not
consider the possibility of struct-
ural breaks when testing for
cointegration. Additionally, Kh-
an (2011) examines the long-run
relationship between the U.S.
and 22 developed and devel-
oping stock markets using the
framework of Johansen (1988)
and Gregory and Hansen (1996).
The author finds that while the
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Johansen methodology detects
no cointegration, the Gregory
and Hansen test reveals strong
cointegration between most sto-
ck markets.

Therefore, this paper aims to
fill the gaps in the literature of
cointegration among the stock
markets of the MENA and the
U.S. by using the latest data and
robust methodologies; we aim to
provide consistent results that
allow for both researchers and
investors to draw reliable conc-
lusions concerning the integrity
of the MENA region with the
U.S. stock markets.

3. Data:

In this paper, we use stock
price indices data of ten stock
markets from the MENA region
and the United States (U.S.) sto-
ck market; the ten stock indices
from the MENA repressent Ba-
hrain, Egypt, Jordan, Kingdom
of Saudi Arabia (KSA), Leba-
non, Morocco, Oman, Qatar,
Tunisia and the United Arab
Emirates (UAE). The data on the
11 indices were collected from
Refinitiv Eikon Data Stream, w-
here each of these indices rep-
resents the country's benchmark
and are summarised in Table 1.

Table 1: Data Summary

Stock Market Index Name

Datastream Code

Bahrain Bahrain All Share Index BASI
Egypt Egyptian Exchange Price Index EGX30
Jordan Amman Stock Exchange All Share Index AMMAN
KSA Tadawul All Share Index TASI
Lebanon Lebanon BLOM Stock Index BLSI
Morocco  Moroccan All Shares Index MASI
Oman Muscat Stock Exchange General Index MSI
Qatar Qatar Stock Exchange General Index Qsl
Tunisia Tunis Stock Exchange Index Tunindex
u.s. Standard and Poor's 500 Index SPX
UAE Abu Dhabi Securities Exchange General Index .ADI

The data sample of the stock
price indices has been collected
monthly from January 2010 to
January 2020 to provide a more
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robust analysis since using daily,
and weekly data is likely to suf-
fer from heteroscedastic and ser-
ially correlated residuals. There-
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fore, sampling at a monthly fre-
quency eliminates these issues,
which affects cointegration anal-
ysis. However, one main issue
we encountered during the data
collection was the different end-
month dates between countries.
To uniformise dates, we first co-
llect daily data of each count-
ry's stock index price, and when
a missing day value is found, we
use the previous day closing pri-
ce. Moreover, we set the S&P
500 index dates as the reference
date for all other stock market
indices. After that, we aggregate
the daily data to monthly avera-
ges. Thus, using this technique
allows us to harmonise the time
series data across the 11 stock
markets.

The natural logarithm is app-
lied to transform each stock pri-

ce index in order to smooth the
data. Then, the first difference of
natural logarithm of the 11 indi-
ces is used to obtain the monthly
returns, calculated as follows:

P (D
R, = ln( L )
* Pit_q

Where R;; is the return of mar-
ket i on date t and P;; is the clo-
sing price of market i on date t.

The statistical properties of
each stock market return, inclu-
ding the mean, median, standa-
rd deviation, skewness, kurtosis,
and the Jarque-Bera test of nor-
mality, are presented in Table 2.
Lastly, a correlation matrix bet-
ween the 11 stock markets mon-
thly returns are presented in
Table 3.

Table 2: Descriptive Statistics for Monthly Stock Index Returns

Stock Market Mean(%) Median(%) Std.Dev(%) Skewness Kurtosis Jarque-Bera
Bahrain 0.088 -0.256 2.417 -0.076 3.879 5.978
Egypt -0.281 -0.271 6.633 -0.790 6.875 30.542**
Jordan -0.370 -0.444 2.262 0.119 3.043 0.583
KSA 0.234 0.766 4.341 -0.534 4.840 13.203**
Lebanon -0.629 -0.546 1914 -0.179 3.274 1.635
Morocco -0.047 -0.436 2.980 0.614 3.998 7.671**
Oman -0.399 0.080 2.988 -0.811 4.473 11.796**
Qatar 0.360 0.675 4.018 -0.388 3.086 3.211
Tunisia -0.269 -0.279 3.007 -0.047 3.489 2.705
u.s. 0.892 1.393 2.769 -1.162 5.364 23.046**
UAE 0.539 0.242 3.281 0.106 3.563 3.264

Notes: ** indicate significance at the 5% level

11
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The results in Table 2 sugge-
st that the U.S. market, on av-
erage, offers the highest mean
return during the sample period,
followed by the Emirati market.
At the same time, the highest
median returns are offered by
the U.S. and the Saudi markets.
However, in terms of riskiness,
the Egyptian market has the
highest risk approximated by the
standard deviation (6.63%). In
comparison, the Lebanese mar-
ket exhibits the lowest risk as it
has the lowest standard devi-
ation (1.91%). Regarding the
skewness'" of monthly market
returns, all stock indices display
negative skewness. The U.S ma-
rket has the highest negative
skewness, and the Tunisian mar-
ket has the lowest; however,
only the Jordanian, Moroccan
and Emirati markets have pos-
itive skewness. Negative skew-
ness means that there is a high
probability of negative gains th-
an positive ones.

In contrast, positive skewness
means a higher probability of
achieving positive gains than
negative gains. This means, for
instance, that investors would
obtain positive returns from the
Jordanian, Moroccan and Emir-

12

ati markets compared to other
markets in the sample. Regar-
ding kurtosis® measure, all the
markets tend to have a kurtosis
larger than 3, which means that
the distribution in these markets
is leptokurtic.

This suggests that the returns
in these markets have less extre-
me outcome compared to norm-
al distribution. The Jarque-Bera
test for normality shows that we
can reject the null hypothesis of
normality at a 5% significance
level for indices returns of Eg-
ypt, KSA, Morocco, Oman and
the U.S.; this indicates that m-
onthly returns in these markets
demonstrate non-normal error
terms.
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Table 3: Correlation Matrix of the Monthly Stock Index Returns

StockMarket Bahrain  Egypt Jordan  KSA  lebamon Morocco Oman  Qatar Tunisia  UAE  US.
Bahrain |

Byt 0226 !

lordan 0350 0254 1

KSA 037 0213 0291 1

lebanon 0217 0158 0439 0277 1

Morocco 0185 0279 0245 0212 (0148 1

Oman 0291 0237 0248 0453 0054 021 1

Qatar 0370 0307 031 0473 0111 068 0478 1

Tunisia 0028 0193 0177 0129 0083 0139 0060 0090 I

UAE 0468 0348 0284 0518 0079 021 0505 065 0138 1

us. 0316 0327 0263 0478 0231 0173 038 0375 0030 035 1

Table 3 reports the correlate-
ion matrix between the 11 stock
markets returns during the sam-
ple period. Concentrating on the
correlation between the U.S. and
MENA markets shows that the
Saudi and the U.S. market dis-
play the highest positive correl-
ation (0.48). In contrast, the
Tunisian market has the lowest
correlation (-0.03) with the U.S.
market compared with other
MENA countries. Within the
MENA markets, correlation is
the highest between UAE and
Qatar, whereas Tunisia and Om-
an have the lowest correlation.
Moreover, GCC countries displ-
ay higher monthly returns corr-
elation regionally than markets
in Northern Africa and the

Levant region. The negative cor-
relation between Tunisia and the
U.S. and between Tunisia and
Lebanon, Tunisia and Oman ill-
ustrate the benefit of short-term
diversification between these
markets. For instance, a por-
tfolio that includes stocks from
Tunisia and the U.S. will have
lower variance, which reduces
the risk faced by international
investors.

4. Empirical Methodology:

Our methodology is divid-
ed into four main parts: Firstly,
we test the unit root hypothesis
for stationarity using the Aug-
mented Dickey-Fuller (ADF)
test, DF-GLS test and Zivot and

13
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Andrews test. Secondly, we em-
ploy the Johansen Approach
(J.A.) test and Gregory and Ha-
nsen test to examine the co-
integration among market ind-
ices under consideration. Third-
ly, we employ Granger Caus-
ality test to scrutinise the direc-
tion of causal relationships (if
any) among stock indices.

Ay = pu+ ¢y + Z{'c=1 Y Ay + &

a) Unit Root Tests:

We initially perform the Aug-
mented Dickey-Fuller (ADF)
unit root test to examine the
data's rime series properties wit-
hout accounting for any struct-
ural breaks. The ADF conducted
using the following equations:

)

Ay, = p+ Bt + dye—y + 2k Y Ay + & &)

Where y, denotes being tes-
ted, 4 is the first different ope-
rator, t is a time trend term, k
denotes the optimal lag length
and &:is a white noise distu-
rbance term. In this paper, the
lowest value of the Akaike
Information Criteria (AIC) has
been used as a guide to deter-
mine the optimal number of la-
gs in the ADF regression. The
maximum number of lags has
been set, according to Schwert
(1989).

The DF-GLS unit root test has
been used since the ADF test
tends to suffer from low power;
thus, the test fails to reject a
false null hypothesis of a unit
root (Byrne and Perman, 2007).
The DF-GLS test is constructed

14

into two steps. Suppose we want
to test for the presence of unit
root in the series y;, the first
step in constructing the DF-GLS
is to remove the deterministic
terms from the series Yy, using

the GLS as follows:
Ve =-Beus' Ve + & 4)
}’Ei =YVt — ﬁGLS, Vi. (5

Where V; represents a vector of
deterministic components (inte-
rcept, trend).

The estimated parameters in
regression (4) are then used to
remove the deterministic terms;
this procedure is referred to as
GLS detrending (Zivot and
Wang, 2006). The final step
involves using the detrended
series y&, to estimate the ADF
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test obtained from the following
regression, which omits determ-
inistic terms :

Ayl = pyiq +
L idyt 4 g

(6)

Then, we compute the hyp-
otheses testing, where the null
hypothesis of (¢ = 0) is tested
against the alternative of (¢ <
0). Under the null hypothesis y,
is a random walk possibly with a
drift, whereas under the alter-
native y, follows a stationary
process. As with the ADF tests'
critical values, the critical values
for DF-GLS depend on whether
or not a time trend is included in
the vector of deterministic ter-
ms. One of the main advantages
of the DF-GLS test is that it
improves the ability to distin-

guish between the null hypo-
thesis of unit root and the alte-
rnative of stationarity (Stock and
Watson, 2015).

An important shortcoming
associated with the ADF and DF-
GLS tests is that they do not
allow for the effect of structural
breaks. Perron (1989) shows
that a structural change in a time
series can largely influence the
results of unit root tests. Zivot
and Andrews (1992) have
developed methods to search for
a structural break in the data
endogenously. We employ their
model C, which allows for one
structural break in both the
intercept and slope coefficients
in the following equation:

Ay, = p+ pt+ ¢y, +0DU + yDT, + Zéc=1 Y Ay + & (7

The regression is the same as
the ADF unit root but includes
dummy  components. DU; and
DT, are indicator dummy vari-
able for a mean and a time trend
shifts respectively, at a possible
structural break date TB, and
are described as follows:

1, ift>TB

DU, = { 0, otherwise

_(t—TB, ift>TB
DTy = {O, otherwise
The null hypothesis of a unit
root with drift and no structural
break (¢=0) is tested against the
alternative of trend stationary at
one-time unknown break (¢<0).
The critical values for unit root
test under a possible structural
break are different from those

15
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under ADF and are provided
(Zivot and Andrews,1992)

b) Cointegration:

The Johansen Approach (J.A.)
is applied to detect the presence
of one or more cointegrating
vectors in a multivariate setup.
The approach relies on VAR,
which is an extension of the
autoregressive(A.R.) model, wh-
erein the model every single
equation the dependent variable

depends on its own and lagged
values of other variables. Under
the VAR framework, all variab-
les are endogenous; therefore,
no prior specifications are ne-
eded. This study will employ a
bivariate VAR to test for coint-
egration among stock markets.
To present the J.A., suppose that
we have two variables y, and x,
which are 1(1) and that might be
cointegrated, the first step in the
JLA. is to set up a VAR(k)
model:

Ze=p+A1Ze g+ AxZpp + o+ Ayl + U ()

u~ 1IN (0,.5)

Where Z,= [y;,x:] and u; is a
2x1 vector of independent Gau-
ssian error terms, k denotes the
number of lags.

One of the main difficulties
that arise when estimating the
VAR model above is to choose
the optimal number of lags; this
is crucial because the choice of
the lag length can have a sign-
ificant impact on the result of
the cointegration analysis. Ther-
efore, we must ensure that we
include enough lags in the above
model such that the error term
does not suffer from non-nor-
mality, heteroscedasticity and
serial correlation (Asteriou and
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Hall, 2016). Emerson (2007)
presents evidence where using
different lag lengths can lead to
a different conclusion regarding
the cointegrating relationship.
Moreover, Lee and Tse (1996)
demonstrate that the presence of
heteroskedasticity in the VAR
model can lead to biased results
of cointegration testing. In con-
trast, Juselius (2006) shows that
statistical inferences in the coin-
tegrated VAR are robust to
heteroskedasticity but not non-
normality.

Therefore, to ensure robust
results, we include unrestricted
impulse dummies in the VAR to
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handle non-normality to reach
the correct specification. The
impulse dummies are obtained
by using the option large resid-
uals in Autometrics at a 5%
significance level to detect outl-
iers and move closer to satis-
fying the normality assumption
for the validity of employing the

Zt =u + Alzt—l + AZZt—Z +

u~ 1IN (0,%)
Where D, 1is a dxI vector of

impulse dummy variables (0,0,0,
1,0....0).

The next step of the J.A.
requires transforming the VAR
(k) model in (9) to a Vector Er-
ror Correction Model (VECM):

AZt = HZt—l + HAZt—l + 1—'2AZt-_2 + .-

u,~ IIN (0.%)

Where m=—-I-%k,4),
ri=-%t.14; , i € [Lk] and
V; Includes deterministic comp-
onents constant, trend, impulse
dummies that solved our missp-
ecification issue. The parameters
in (10) are estimated by the
Maximum Likelihood Estimati-
on (MLE) method. The J.A. rel-
ies on examining the behaviour
of the matrix IT which contains
information regarding the long-
run relationship; the approach

J.A. as residuals must be well
behaved. After including the
dummies in the VAR, we rely on
the AIC to determine the optimal
lag length.

Therefore, using impulse du-
mmy variables, the unrestricted
VAR (k) model in (8) becomes:

R Ath_k + (th + ut (9)

+ [ AZi_j_q + PV +u, (10)

investigates the relationship bet-
ween the rank r of the matrix IT
to its characteristic roots refe-
rred to as eigenvalues 4, that are
statistically significant. The rank
of I is then determined by the
number of non-zero eigenvalues,
which are interpreted as cointe-
grating vectors. Johansen and
Juselius (1990) highlight three
possible cases based on the rank
of IT:

17
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1. IT has a full rank (r = g); in
this case, all eigenvalues are
significantly different from zero,
meaning that all variables are
stationary and no cointegration
exists.

2. II has a zero rank (r =0); in
this case, all eigenvalues are not
significantly different from zero,
meaning no linear combinations
exist between variables, thus no
cointegration.

3. II has a reduced rank (0< r
< g); in this case, there exist r

linear combination of stationary
variables; hence cointegration
exists with 7 cointegrating relat-
ionships.

To test for the cointegrating
rank Johansen (1988), Johansen
and Juselius (1990) developed
two methods :

1. In the Maximum eigenvalue
test (Max Test), under this test,
the null hypothesis of rank
(IM=r is tested against the
alternative hypothesis that the
rankis r+ 1.

Avax(r,r+1) = =Tin (1 - irﬂ) (11)

2. The Trace Test, under this
test the null hypothesis of r or
less than r cointegrating vectors

Arrace(r) = =T Z?=r+1

In both tests r represents the
number of cointegrating relati-
onships, T is the number of obs-
ervations and /1 are the estimate-
ed eigenvalues. Cheung and Lai
(1993) show that the Trace test is
more robust to the skewness and
excess kurtosis than the Max
Test. Therefore for our analysis,
only the Trace Test will be used.

The distribution of both Lik-
elihood Ratio (L.R.) tests is not
standard and critical values dep-

18

is tested against the alternative
of more than 7 cointegrating ve-
ctors.

) (12)

ends crucially on the presence
of deterministic components in-
cluded in the model. Hendry
and Juselius (2001) and Ahking
(2002) show that wrong model
specification leads to biased res-
ults regrading the cointegration
relationship because the asymp-
totic distribution of the Trace
and Max Tests tend to depend
on whether or not deterministic
components are included in the
model specification.
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There are at least five diff-
erent models specifications that
are commonly used (Asteriou
and Hall, 2016). In our analysis,
we use the third model spe-
cification, where we include the
impulse dummies unrestrictedly.
The cointegrating equation has

only intercepts, allowing for lin-
ear trends only in the level of
data. Matrix IT can be decomp-
osed into IT=af’, where a is a
matrix of adjustment coeffici-
ents, and B is a matrix of long-
run coefficients. Then we can
rewrite equation (10) as follows:

AZt = y + a(ﬁ’Zt_l + /1.) + I—Z'I.AZt—l + 1—'2AZt_2 + e + I}AZt—k—l + (th + ut (13)

ug~ 1IN (0.%)

Where D, is a vector of
impulse dummies, a@ measures
the speed of adjustments to
equilibrium and f measures the
long-run equilibrium relations-
hips, y is the constant coeff-
icient in the short run model
(VAR model), and pu is the
constant coefficient in the long
run model (Cointegrating Equa-
tion).

¢) The Gregory and Hansen
Test:

One of the main pitfalls of
the traditional cointegration te-
sts proposed by Engle and
Granger (1987) and Johansen
(1988) is that they do not allow
for structural breaks or any re-
gime shifts in the cointegrating
relationship; they assume that
the cointegrating relationship is

time-invariant. However, varia-
bles may be cointegrated over a
long period, and then the coi-
ntegrating relationship shifts to a
new long-run relationship at an
unknown time, hence using the
conventional tests of cointegra-
tion, in this case, would be
inappropriate, as the presence of
the break tends to reduce the
power of these tests, thus res-
ulting in unreliable conclusions
regarding the cointegrating relat-
ionship. Gregory and Hansen
(1996) show that not allowing
for a structural break in the
cointegrating relationship can
falsely lead to accepting the null
hypothesis of no cointegration.
To account for structural breaks
in the cointegrating equation,
Gregory and Hansen (1996)
develop a residual-based test for
cointegration by extending the

19
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approach of Engle and Granger
(1987) through incorporating a
single structural shift at an
unknown point in time. The
Gregory—Hansen (G.H.) approa-
ch defines a dummy variable to
model a structural shift:

0, ift<T,
1, ift>T,

Where T}, denotes the unkn-
own breakpoint in the series that
is determined endogenously.
Gregory and Hansen (1996)
propose four different models to
account for the structural chan-
ges at a single unknown date in
the cointegrating relationship.
For simplicity, suppose that we
have two variables y, and x;
That are I(1). The first model is
a level shift (Model C):

Ve =t + U DU + dxp + & (14)

DUtz{

Where DU, is an indicator
dummy taking the value of one
when the break occurs and zero
otherwise, & is a white noise
error term and [(0). Model C
allows for a change in the
intercept only with the slope
coefficient held constant. py is
represent the intercept before the
shift and p4 + u, represent the
intercept after the shift.
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The second model is a level
shift with a time trend referred
to as (Model C/T) which extend
the previous model by including
a deterministic time trend:

Ve =ty + U DU + Bt + (15)
dx; + €.

Where S is the slope of the
time trend.

The third model is a regime
shift referred to as (Model C/S) :

Ve = U1 + DU + px; + (16)
6x:DU; + &

Model C/S includes both chan-
ges in the intercept and slope
coefficients, with ¢ being the
cointegrating parameter before
and ¢ + § is the cointegrating
parameter after the structural
break, respectively. The final
and the most flexible model is
the regime and trend shift
referred to as (Model C/S/T):

Yt = W + u DU + Bt + (17)
ytDU; + ¢x + 6x. DUy + &

Model C/S/T extends Model C/S
by incorporating changes in the
slope parameter of the det-
erministic trend. Where f8 is the
slope parameter before, and f +
y is the slope parameter after the
structural break, respectively.
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Since G.H. approach is a
residual-based test of cointeg-
ration, models in ((14),(15),
(16),(17)) are estimated through
OLS and residuals &, are then
tested for unit root where the
null hypothesis of a unit root in
the residuals; hence no cointeg-
ration is tested against the alte-
rnative of stationary residua-ls,
which indicates cointegration
with a single structural break.
Gregory and Hansen (1996) sug-
gest the use of conventional
ADF residual test and the Phil-
lips and Perron (1988) Z, tests
statistics. In this study, we
employ the ADF test statistics on
the residuals obtained from mo-
dels ((14),(15),(16),(17)). The
critical values for the ADF test
have been modified by Gregory
and Hansen (1996) to account
for the different model
specifications. The ADF test sta-
tistics on the residuals £, is
obtained from the following:

Aé = Aé_4 + (18)
Z§€=1 Qi Aé_; + v,

Where 1 is then tested using the
modified ADF t-statistics, for

consistency, the lag length in
(18) is determined by the AIC.

d) The Granger causality Test:

The Granger causality (G.C.)
test allow us to detect short-run
linkages between variables, even
if variables are not cointegrated
in the long run. However, when
variables are cointegrated, Engle
and Granger (1987) show that a
causal relationship will exist in
at least one direction. According
to Granger (1969), a variable y;
is said to Granger causes another
variable x;, if the current vari-
able value of x; can be predicted
with more accuracy using the
lagged values of y, than x;
alone. To investigate the short-
run interdependence between
stock markets, we construct a
bivariate VAR in first diffe-
rences. Suppose we want to test
for Granger causality between
v and x;. Then we can set up a
VAR (k) model:

Ay = ay + i, Bid X + D A Yoo + Ve (19)

Axp = ay + X pildxe i + X1 84y + Vot

21
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Where v; ¢ and v, are unc-
orrelated white noise error ter-
ms. k represents the lag length
for Ax, and Ay,.

After estimating the above
VAR, there four cases that we
want to test:

1. Case 1 unidirectional causali-
ty from Ax; to Ay, , this occur
when the lagged terms of Ax; in
equation (19) are statistically
different from zero as a group,
hence YX,B; #0 and the
lagged terms of Ay, are not
statistically different from zero
as a group, therefore Y~ , &, =
0. Under this case, we say that
Ax, Granger causes 4y;.

2. Case 2 unidirectional causali-
ty from Ay, to Ax;, this means
that lagged terms of Ay, are sta-
tistically significant as a group,
hence {-‘=1 6; # 0, however the
lagged terms of Ax, are statis-
tically insignificant ¥, ; = 0.
Therefore, we can say that Ay,
Granger causes Ax;.

3. Case 3 bi-directional causali-
ty between Ax, and Ay, this
occurs when the lagged terms of
Ay, and Ax; are statistically sig-
nificant, meaning that ¥¥, §; #
0 and ¥¥,B; # 0 . Therefore
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both variables Granger causes
each other.

4. Case 4 independence betwe-
en Ay, and x; , this is the case
when lagged terms of Ay, and
Ax, are statistically insignific-
ant,soy¥ , 8; = 0and ¥, B8; = 0.
Hence no Granger causality.

To ensure the robustness of
our result, the optimal lag length
is determined by estimating equ-
ation (19) starting at the max-
imum lag set by set by Schwert
(1989) rule and then reduced
down by re-estimating the
model with one lag less. In each
of the models, we inspect the
AIC and the diagnostics tests.
The model with the lowest AIC
and passes all the diagnostic
tests will be used to test for
Granger causality. When large
outliers are detected, we include
impulse dummies in the VAR
equation (19) using the same
technique outline in J.A. to sati-
sfy the normality assumption.
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5. Empirical Results:
a) Unit Root Test:

One of the main prerequisites
for cointegration testing is to
ensure that all variables are non-
stationary and integrated of the
same order. To investigate the
integration order of the 11 stock
indices, the ADF and DF-GLS
were performed on the natural
logarithm of stock indices and
the first differences (monthly
returns) under the two model
specifications (constant, consta-
nt and time trend). In both tests,
the lag length k has been
selected by the AIC in Eviews
11, where the maximum k was
set at 12 lags obtained from util-
ising the Schwert rule.

The results of the tests are
presented in Table 4. Both tests
suggest that the null hypothesis
of a unit root cannot be rejected
for the individual logarithmic
stock indices at a 1% significa-
nce level, except in the case of
Jordan and Tunisia. While the
ADF test suggests that the stock
index of Jordan is stationary
with a deterministic trend (0) ,
the DF-GLS supports the exis-
tence of a unit root; given the

higher power of the DF-GLS test,
we conclude that the stock index
of Jordan follows a random walk
process. Alternatively, the ADF
and DF-GLS for the stock index
of Tunisia show a rejection of
the null hypothesis of a unit root
at a 1% significance level, sug-
gesting that the stock index of
Tunisia is stationary around a
deterministic trend, and is 1(0).

Applying the first difference
on the logarithmic stock indices
and computing the ADF and DF-
GLS, we find that the null hypo-
thesis of a unit root is now reje-
cted for almost all indices at 1%
significance level under both te-
sts, which suggests that monthly
returns follow a mean-reverting
process, except for the stock
index of Lebanon, which fails to
rejects the null hypothesis of a
unit root in monthly returns, this
indicates that the stock index of
Lebanon is integrated of an
order higher than one. Hence,
we can conclude that stock indi-
ces of Bahrain, Egypt, Jordan,
KSA, Morocco, Oman, Qatar,
the UAE and the U.S. are integ-
rated of the same order I(1).
Because we had to take the first
difference of the original series
only once to obtain stationarity.

23
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Table 4: Stationarity Test Results

Levels Frst ifrnees
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Notes: For each stock market index, the unit root test is computed on levels, and the first
differences using the ADF and the DF-GLS unit root testing procedure, by including a constant
and a constant and trend in the regression. k represent the lag length selected using the AIC. ***
and ** indicate a rejection of the null hypothesis of a unit root at 1% and 5% levels, respectively.

b) Unit Root Test Allowing for
Endogenous Breaks:

Since conventional unit root
tests of the ADF and DF-GLS do
not incorporate structural brea-
ks, the results found in Table 4
may be biased towards the non-
rejection of the null hypothesis
of a unit root. Thus, to allow for
the possibility of a structural
break in the natural logarithm of
stock indices, we employ the
Zivot and Andrews (1992). Usi-
ng the Z.A. unit root test, we can
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obtain more reliable results reg-
arding the integration order of
the stock indices. Each loged
stock index is now subject to
one structural break in the int-
ercept and the time trend slope.

Allowing for a structural bre-
ak in the stock indices, results in
Table 5 show that not all stock
indices are non-stationary as
claimed by the ADF and DF-
GLS. The Z.A. test confirms the
ADF and DF-GLS tests, finding
that Tunisia's stock index is



2021 Al - Jg¥) aaadl - 40 Al - Bl g Saliy) & a3 Alxa

trend stationary. However, the
Z.A. reveals further evidence
which suggests that the stock in-
dex of KSA is also trend stati-
onary since the null hypothesis

of a unit root with no structural
break is rejected at a 5% sign-
ificance level

Table 5: The Zivot and Andrews Unit Root Test Results:
Break in Both Intercept and Trend

Stock Market

Levels

k

t-statistics

Break point

Bahrain [1] -2.631 2015m9
Egypt [11 -3.632 2013m7
Jordan [11 -4.903 2017m2
KsA [21 -5.353** 2015m8
Lebanon 31 -3.772 2017m12
Morocco [1] -3.205 2016msS8
Oman [1]1 -4.102 2013m3
Qatar 21 -3.014 2013m5
Tunisia [1] -5.779%** 2018 M1
u.s. [11 -4.242 2015ms8
UAE [1] -4.415 2013m1

Notes: For each stock market index, the Z.A. unit root test is performed on levels allowing for
one structural change in the constant and the time trend. The t-statistics are the minimum ADF
unit root test. The break point is determined endogenously and represents the date of the most
significant structural break in the stock index level. k represent the lag length selected using the
AIC. *** and ** indicate a rejection of the null hypothesis of a unit root and no structural break

at 1% and 5% levels, respectively.

According to the Z.A. test
results in Table 5, the stock ind-
ices of KSA and Tunisia are
1(0), this suggests that stock
indices fluctuate upwards and
downwards and over time will
revert to its trend path; hence
future returns can be predicted
using historical prices, which
violates the weak form of the
EMH. Finally, by linking the
three test results of unit root, we
can conclude that nine out of the

eleven stock indices are non-
stationary. However, only eight
of them are integrated of the
same order (1) which are stock
indices of Bahrain, Egypt, Jor-
dan, Morocco, Oman, Qatar, the
UAE and the U.S. Since cointeg-
ration testing requires variables
to have the same order of integ-
ration, only these eight indices
will be considered for the sub-
sequent analysis of cointegration
and Granger causality.

25
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¢) Cointegration Test:

As we have determined that
only eight of the eleven stock
indices considered are I(1), coi-
ntegration test on these stock
indices can now be executed.
We procced by testing for a
long-run equilibrium by perfor-
ming the J.A. The test of coin-
tegration is divided into two
parts; in the first part, we inve-
stigate the diversification oppor-
tunities for U.S. investors wish-
ing to invest in the MENA region
by considering a bivariate J.A.
between the U.S. stock market
and the seven MENA stock mar-
kets. In the second part, we
examine the long-run relation-
ship within the MENA stock
markets for investors who are
concerned about diversifying th-
eir portfolio within the region.

Table 6 displays the results
obtained from applying the J.A.
of cointegration between the
U.S. stock market and the seven
MENA stock markets in a biva-
riate form. The first column ind-
icates the stock market that is
being tested for cointegration
with the U.S. stock market, and
the second and third column
shows the null and the altern-
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ative hypothesis under the J.A.
The fourth column shows the
Trace statistics, where if the va-
lue is larger than critical value
then a long-run relationship ex-
ists. The final column shows the
lag length used in the VAR mo-
del based on the AIC.

Overall, the results in Table 6
are interestingly do not suggest
any evidence of a cointegration
relationship between the U.S. st-
ock market and the MENA stock
markets. Except for Jordan's st-
ock market, the results indicate a
significant cointegration relatio-
nship between the stock market
of Jordan and the U.S. The Trace
Test rejects the null hypothesis
of no cointegration at a 5% sign-
ificance level, suggesting the
existence of one cointegrating
vector linking the stock markets
in the U.S. and Jordan, indi-
cating that there is one common
stochastic trend driving both ser-
ies, which imply that when the
stock indices drift away from the
common trend, the internal dyn-
amics will force both series to
revert to the long-run equilibria.
As a result, both indices will
generate the same return in the
long term. Therefore, such a
close relationship between the
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two stock markets suggests that
portfolio diversification for the
U.S. investor in Jordan's stock
market will not provide risk red-
uction benefits in the long run as
the market share common risk
factors with the U.S. market. Ho-
wever, the other six MENA
markets still present desirable
opportunities for portfolio dive-
rsification in the viewpoint of
the U.S. investor, as these mar-
kets fail to reject the null hyp-
othesis of no cointegration.

For investors wishing to div-
ersify their portfolio across the
MENA markets, the results are
reported in Table 7. In each biv-
ariate VAR under the J.A., we
report the Trace statistics and
the number of lags used in the
bivariate VAR model; when the
Trace statistics are larger than
the null hypothesis's critical val-
ues of no cointegration can be
rejected.

The results in Table 7 are int-
eresting because they suggest
that even regionally, the MENA
stock markets are not cointeg-
rated; the only case of cointeg-
ration is observed between stock
markets of Bahrain and the
UAE. Therefore, this suggests

that there are potential bene-
fits from diversifying across the
MENA markets from an inves-
tment perspective. Investors ne-
ed to avoid either Bahrain or the
UAE stock market in their por-
tfolio construction as these mar-
kets share a common stochastic
trend.

The results in Table 6 and
Table 7 contradicts the findings
by previous studies; for instance,
Almohamad et al. (2018) sug-
gest that most stock markets in
the MENA region become coin-
tegrated regionally and with the
U.S stock market. Hassan (2003)
and Al-Khazali et al. (2006) pr-
ovide evidence of long-run com-
ovement across the GCC stock
markets. However, our results
suggest otherwise. We argue th-
at the MENA stock markets still
offer investors diversification
opportunities and that the prev-
ious evidence regarding cointe-
gration of the MENA stock ma-
rkets with the U.S. stock market
and regionally is due to the use
of weekly data, rather than
selecting other lower frequency
data. Weekly data, especially
data on stock prices, suffers fr-
om serial correlation, heterosc-
edasticity and nonnormality, lea-
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ding to misspecified VAR model
and biased cointegration results.
Juselius (2006) argues that these
issues can lead to the over-reje-
ction of the null hypothesis of
no cointegration. Juselius (2006)
suggests that the VAR model
must at least satisfy the norm-
ality assumption to draw reliable
conclusions regarding the coint-
egrating relationship.

Therefore, we argue that the
failure of previous results to acc-
ount for these issues may exp-
lain the apparent finding of coin-

tegration relationship, after cont-
rolling for these issue through
the use of monthly data and
including impulse dummies to
account for large residuals wh-
ich represent essential inform-
ation that must be included in
the VAR model and satisfy the
normality assumption. We can
conclude that our results in
Table 6 and Table 7 are robust
and consistent.

Table 6: The Johansen Approach Results Between
the U.S. and MENA Stock Markets

Stock Market Null Alternative Arrace Kk
Bahrain r=0 r=1 4.302 [31
Egypt r=0 r=1 4.708 [1]
Jordan r=0 r=71 17.135%* [31]1
Morocco r=0 r=1 4.684 [21
Oman r=0 r=71 11.506 [31]
Qatar r=0 r=71 3.915 [3]
UAE r=0 r=1 a4.412 [11

Notes: Each stock market index from the MENA is tested for cointegration with the U.S. stock
index using a bivariate VAR model. The reported trace statistics represents the value of testing
the bivariate cointegrating relationship. k represent the lag length selected using the AIC. ***
and ** indicate rejection of the null hypothesis of no cointegration at 1% and 5% levels,

respectively.
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Table 7: The Johansen Approach Results Between

MENA Stock Markets
1 2 3 5 6 7
Egypt Jordan Morocco Oman Qatar UAE
Stock Market
ATrace k ATmce k /ITrace ATmce k /1Tmce k ATmce k

Bahrain 8.986 7 8,571 [2] 6.351

Egypt 8.661 [2] 6.481
Jordan 4.540
Morocco

Oman

Qatar

5499 [ 11167 [2) 15848 [

8.848 [2] 15.406 [2] 9.366 [2]

8801 [ 10801 [ 10583 [2

4.793 [2] 11.852 [2] 10.533 [2]

6.619 [6] 4961 [2]

7068 (2

Notes: Column 1 illustrates the stock markets tested for cointegration relationship with stock
markets in columns 2 to 7. The reported trace statistics represents the value of testing the
bivariate cointegrating relationship. k represent the lag length selected using the AIC. *** and **
indicate rejection of the null hypothesis of no cointegration at 1% and 5% levels, respectively.

d) Gregory and Hansen Coint-
egration Test:

The results obtained above
using the J.A. assumes that there
is no structural break in the
DGP; however, when a structural
break is detected, the cointeg-
ration relationship results are
biased and inconsistent. Theref-
ore to ascertain that our previous
results are consistent, we em-
ploy the Gregory and Hansen
(1996) cointegration test. The
test's main advantage is that it
permits us to detect cointe-

gration if there is a single stru-
ctural break in the DGP and
detect the time of the break.

Since the main focus of our
analysis is on the viewpoint of
the U.S. investor, we only use
Gregory and Hansen (1996) to
examine the long-run relation-
ship between the U.S. stock ma-
rket and the MENA stock ma-
rkets, and so to draw reliable
conclusions, we consider the dif-
ferent regime change models of
(14),(15),(16),(17) to detect pos-
sible cointegration relationship.
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As the Gregory and Hansen fra-
mework is a single equation mo-
del, the U.S. stock index has
been set as the independent
variable. In contrast, the other
stock indices of the MENA enter
equation one at a time as a dep-

endent variable. Again the lag
length for the test has been
detected by the AIC by setting
the maximum lag by using the
Schwert rule, and the ADF stat-
istics are used. Results are depi-
cted in Table 8.

Table 8: The Gregory and Hansen Test Results Between
the U.S. and MENA Stock Markets

Stock Market ADF k Break point
Model C -4.480 [12] 2018m4

. Model C/T -3.700 [1] 2012m3

Bahrain

Model C/S -4.350 [12] 2014mé6

Model C/S/T -3.690 [1] 2013m10

Model C -3.220 [1] 2016m2

Egypt Model C/T -3.670 [1] 2014m4
Model C/S -3.260 [1] 2013m8

Model C/S/T -4.080 [1] 2013m11

Model C -4.330 [3] 2011m11

Jordan Model C/T -5.090** [3] 2016m4
Model C/S -4.550 [3] 2017m7

Model C/S/T -5.400 [3] 2016m4

Model C -3.900 [9] 2013m4

Morocco Model C/T -3.850 [1] 2017m2
Model C/S -4.100 [12] 2014m4

Model C/S/T -4.460 [12] 2013m4

Model C -4.190 [1] 2013m4

Model C/T -4.730 [1] 2017m8

Oman

Model C/S -4.000 [12] 2015m10

Model C/S/T -5.120 [1] 2016m3

Model C -3.800 [5] 2016m6

Qatar Model C/T -4.050 [1] 2017m1
Model C/S -4.730 [12] 2015m12

Model C/S/T -4.680 [0] 2017m6

Model C -4.300 [1] 2013m7

UAE Model C/T -4.800 [2] 2013m8
Model C/S -4.250 [1] 2013m7

Model C/S/T -4.590 [3] 2013m5

Notes: Each stock market index from the MENA markets is tested for cointegration with the
U.S. stock market allowing for four different structural breaks. The reported ADF is the unit root
test on residuals under the four different structural breaks. The break point is the determined
endogenously and represents the date of the most significant structural break in the cointegrating
relationship. k represent the lag length selected using the AIC. *** and ** indicate rejection of
the null hypothesis of no cointegration with no structural breaks at 1% and 5% levels,

respectively.
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Still, after accounting for all
possible regime shifts, the Greg-
ory and Hansen test shows no
sign of cointegration between
the U.S. stock market and the
MENA stock markets. However,
it is worth noting that allowing
for a break in the intercept and
including a time trend (Model
C/T), we can reject the null
hypothesis of no cointegration at
a 5% significance level between
stock markets of the U.S. and
Jordan, which is consistent with
the finding under the J.A. obta-
ined previously.

On balance, we can conclude
that Gregory and Hansen test
results confirm the results under
the J.A. in Table 6, which sugg-
ests that there are still potential
benefits from diversifying in the
MENA markets for the U.S.
investors.

e) Granger Causality Test:

The existence of no long-run
relationship between the MENA
markets regionally and the U.S.
does not imply that there are no
short-run linkages. To detect
whether a short-term relationsh-
ip exists between the eight stock
markets, we employ the Granger

causality (G.C.) test. The main
intuition behind running this test
is to determine short-run portf-
olio strategies for investors who
are only interested in investing
over the short-term horizon ac-
ross the eight stock markets. In
the case where changes or sh-
ocks in one stock market are
transmitted to another stock ma-
rket, then reaping the benefits of
short-run diversification is lim-
ited; alternatively, if these sho-
cks do not influence the other
market, then we can say that su-
ch a market is immune to these
shocks and is more independent;
hence benefits of diversification,
in this case, will rise.

The G.C. test is based on the
VAR model in (19), and so for
each stock market, we perform a
pairwise G.C. analysis with other
stock markets in the study. One
requirement of the G.C. test is
that all variables in the VAR mo-
del are stationary and integrated
of the same order; therefore, the
test will be performed on the
first differenced stock price ind-
ices (monthly returns).

Table 9 displays the results
from the pairwise G.C. tests; for
each pairwise test, we report the
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differenced explanatory varia-
ble's chi-squared value and the
lag length used based on the
AIC. The reported chi-squared
represents the value obtained
from excluding the lags of the
stock market that is believed to
G.C. the other market. If the chi-
squared value is significant, then
we can reject the null hypothesis
ofno G.C.

Beginning with the pairwise
G.C. test between the U.S. stock
market and the MENA stock
markets, results in Table 9 ind-
icate that there exist no causal
relationships between the stock
markets of the U.S. and the
MENA. These results suggest
that changes in the U.S. stock
market index do not explain the
changes in the MENA stock mar-
ket indices and vice versa. In
other words, this means, for inst-
ance, arbitrageurs in the MENA
markets cannot predict current
movements regarding returns of
the stock indices in the MENA
markets by observing informa-
tion about price changes of the
U.S. stock index. Whether these
changes are positive or negative,
the MENA markets are not
affected by such changes in the
U.S. stock index, which further

32

consolidate the evidence that the
MENA markets are indeed segm-
ented and still offer plausible
diversification opportunities.

Concerning the pairwise G.C.
tests on the MENA markets regi-
onally, results indicate unidirec-
tional G.C., which runs from the
Moroccan stock market to the
Egyptian and Jordanian stock
markets. Since we can reject the
null hypothesis of no G.C. at a
1% significance level, this sug-
gests that changes in the stock
markets of Morocco will have
immediate spillover effects on
the Egyptian and Jordanian sto-
ck markets, which can be explai-
ned by the long-standing history
of the stock market in Morocco
compared to other MENA mark-
ets (Almohamad et al. 2018).
Additionally, we find unidirec-
tional G.C. from the Egyptian to
Bahraini stock markets, which
indicates that movements in
Egypt stock market are transm-
itted and affect the Bahrain
stock market.

Surprisingly, no other G.C.
relations were found between
the MENA markets; in particu-
lar, we found no short-run relat-
ions among the GCC markets;
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given the high integrity between
these markets, one would assu-
me that short-run relations wou-
1d exist at least in one direction.
The only sign of G.C. was obs-
erved between the Omani and
Qatari stock markets. Results
suggest unidirectional G.C. from
the stock market in Qatar to the
Oman stock market. These res-
ults indicate that the effort to

uniformise GCC region stock
markets has not resulted in a
fully integrated market. From an
investment perspective, these
results highlight that possible
regional portfolio diversification
opportunities are still available
even across the MENA markets,
especially within the GCC reg-
ion.

Table 9: The Granger causality Test Results

1 ! 3 4 5 b 1 8 9

eVl Agahmfn — degypt — Nordank - AMomccok - AOmank - AQatark - A8, — AUE k
DBahrain L 1 ] N ¥ 14 O N R ) N ¥ 1 N |
Megypt e N T 5 N N O 17 I O O
Llordon w8 [l o™ [ 0 [ w9 [ 3% [ 13 [l
Morocco R 3 N /| ST T V€ N R S i |
10man 0% [ 169 [ 0w [ oM [ . UE7A L I T  15 J
Mot U 1 N N A 1 R ¢ | T O 5T |
A0S, 0% [ oms [ 3 [ s [ S0 [ 0w [ s
Qe D 1 1 I O P A 1 7 R A O 1 A ]

Notes: ABahrain, AEgypt, AJordan, AMorocco, AOman, AQatar, AU.S., AUAE are the value
of the first difference of stock price indices of Bahrain, Egypt, Jordan, Morocco, Oman,
Qatar, the U.S. and the UAE, respectively. Column 1 illustrates the stock market under
consideration as a dependent variable in the pairwise Granger causality test in the bivariate VAR.
Columns 2 to 9 show the variable on the RHS of the bivariate VAR equation and the Chi-squared
statistics from excluding the variable on the RHS. k represent the number of lags used in the
bivariate VAR model. *** and ** indicate rejection of the null hypothesis of no Granger

causality at 1% and 5% levels, respectively.
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6. Conclusion:

The purpose of this study is
to investigate whether stock ma-
rkets in the MENA are coint-
egrated regionally and with the
U.S. stock market. In doing so,
two different methods of coint-
egration testing were used, the
Johansen approach based on the
work of Johansen (1988), Joh-
ansen and Juselius (1990), and
the Gregory and Hansen app-
roach proposed by Gregory and
Hansen (1996). We also tested
for short-run relationships by
utilising the Granger causality
test based on the work of Gra-
nger (1969). The study also aims
to fill the gaps in the literature
and provide consistent evidence
regarding the integrity of the
MENA financial markets regio-
nally and with the U.S. market
by considering model specifica-
tion issues ignored by previous
studies.

Using monthly data from
2010 to 2020, the analysis sho-
ws that there is little evidence of
long-run relationships between
the MENA stock markets and the
U.S. stock market. According to
both cointegration testing appro-
aches, only Jordan stock market
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out of the MENA markets
cointegrates with the U.S. S&P
500 index, implying that Jorda-
n's stock index is not indepen-
dent and is predictable through
using the information of the
S&P 500 index and vice versa.
However, regarding the regional
cointegration of the MENA mar-
kets, the J.A. results show no
evidence of cointegration; the
only case of cointegration was
observed between the stock mar-
kets of Bahrain and the UAE.

The empirical findings that
emerge from this study highlight
the fact that MENA markets and
the U.S. market are more likely
to move in different directions in
the long-run. Hence MENA mar-
kets do still provide long-run
risk reduction benefits for U.S.
investors. Additionally, even wi-
thin the region, investors can
reap benefits by diversifying ac-
ross the MENA markets.

These results are consistent
with the fact that the existence
of cointegration would imply st-
rong form predictability of stock
indices with certainty in the long
run, which violates the EMH. In
contrast, short-run predictability
may exit due to behavioural bia-
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ses and markets frictions; howe-
ver, that does not imply anyth-
ing about the long-run behaviour
of stock indices.

Since stock indices are calcu-
lated as a weighted sum of the
individual stock prices which
represents the index, each of the
individual stocks listed on the
index contains global, local and
stock-specific stochastic trends
when using cointegration ana-
lysis to investigate the long-run
relationship between stock indi-
ces at a national level; only the
global stochastic trend will be
eliminated, leaving the local and
stock-specific stochastic trends
uncancelled, which in turn precl-
udes cointegration from existing
between international stock indi-
ces. For cointegration to exist, it
would require both stochastic
trends of local and stock-spec-
ific to be offset by similar sh-
ocks, which is rather unlikely
since stock markets in different
countries would have different
industrial structure and respond
differently to economic shocks.
Therefore, one could argue that
such existence of local and
stock-specific stochastic trends
in the national stock indices sug-
gests that international portfolio

diversification is still possible
for investors in the long run.

Using the Granger causality
approach, we were able to detect
short-run relationships between
stock indices in the study. The
findings suggest unidirectional
Granger causality from Moro-
cco's stock market to Egypt and
Jordan stock markets; these fin-
dings suggest that return variati-
ons in the stock index of Mo-
rocco significantly affect stock
indices returns of Egypt and
Jordan. Moreover, variations in
Egypt and Qatar's stock index
are transmitted to Bahrain and
Oman stock indices, respective-
ly. Therefore, returns on Egypt
and Qatar's stock indices signifi-
cantly influence those in Bah-
rain and Oman, respectively.
However, using the Granger ca-
usality approach does not allow
us to investigate whether the
changes in one stock index aff-
ects another positively or ne-
gatively and how long these
changes last. Therefore, future
research could employ an Imp-
ulse response analysis to answer
these questions.
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Finally, the implications and
recommendations of this study
arc clear, for U.S. investors and
in particular asset managers wi-
shing to diversify abroad, the
MENA markets present opport-
unities for further diversification
as these markets do not share a
long-run equilibrium and exhibit
low correlations and no caus-
ality with the U.S. market, and
the same is true for investors
wishing to diversify across the
MENA markets.

Notes:

1. Skewness is a measurement of asy-
mmetry of a series distribution around
its mean.

2. Kurtosis is a measurement of the
peakedness or fatness of a series distri-
bution. The Kurtosis value for the nor-
mal distribution is 3.
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