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Abstract-

 

Our principal objective is to implement a conditional 
CAPM that, in addition to the global market risk, specifies the 
level of market integration, evaluates exchange rate risk, and 
accounts for local market risk. To investigate the potential for 
portfolio diversification for foreign investors in this region by 
examining the impact of financial crises on the evolution of 
national markets in the MENA region's financial integration with 
the global market as well as with the three selected developed 
markets, namely France, Great Britain, and the United State.

 

In 
order to test a conditional version of De Santis and Gerard's 
ICAPM by admitting a specification of a multivariate GARCH 
process, this line of research has used a particular 
methodology (MGARCH).
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I.

 

Introduction

 
n modern portfolio theory and with the famous 
Markowitz theory (52), international diversification is 
an integral feature of international financial markets.

 
Any investor will certainly prefer investment 

opportunities that offer the most attractive prospects all 
else being equal, the rate of return taken in isolation is 
not sufficient to characterize an investment opportunity. 
It is also necessary to consider possible deviations of 
the rate of return from its expected value, which brings 
us back to the concept of uncertainty or risk.

 
Thus, several potential benefits have 

encouraged investors to internationalize their portfolios; 
risk reduction, performance improvement. However, 
these benefits are directly related to the nature of the 
financial market structures of the countries involved 
(Hasan and Simaan 2000).

 
In addition, several factors present an obstacle 

to the gains of international diversification. Thus, 
previous works have shown that the exchange rate risk 
and the political risk present major limits to the benefits 
resulting from the strategy of international diversification 
( Eun and Resnik (1987), Cosset and Suret (1995) ).

 
Over time, and depending on the events that 

have occurred in the financial markets, particularly the 
incidence of financial crises, the debate has focused on 
the significant impact of these crises on international 
portfolio diversification strategies. 

 

Indeed, the strong financial integration between 
financial markets constitutes a major concern for the 
investor in search of international portfolio diversification. 
Since, the direct consequence of financial inter-
dependencies is the propagation of volatility on stock 
markets. 

This transmission of volatility manifests itself in 
the instability of financial markets in the prices and 
returns of financial assets and in the levels of stock 
market indices. 

In this context, the international investor is 
confronted with this risk, which presents a threat that 
prevents them from achieving their objectives in 
international diversification strategies. 

This observation opens up a rich field of 
research, and several empirical works have taken into 
consideration the intensity of the changes that have hit 
the global financial system since the 1987 crisis. 

The first line of research was conducted by Roll 
(1988) and Miniskey (1992) on this crash. Then other 
works examined the crises of emerging countries "the 
Asian crisis, the Mexican crisis" such as Karyoli and 
Stulz (1996), Schwebach et al (2002), they underlined 
the stake of the strategy of international diversification in 
a context revived by rather strong financial disturbances. 

As a result, the second line of research studied 
the effectiveness of this strategy and evaluated the 
expected gains from international diversification. 

Thus, the research focused on developed 
markets and especially on the emerging markets of East 
Asia, Latin America and Central Europe with studies by, 
(Middleton et al (2008), Robert G. Bowman, Kam Fong 
Chan and Matthew R. Comer (2010), Jacek Niklewski 
and Timothy Rodgers (2011) and Robert Vermeulen 
(2013). 

 The conclusion drawn from this strand of 
research is that with the growth of comovements 
between developed and emerging markets and the 
frequent emergence of financial crises that characterize 
East Asia, Latin America, and Eastern Europe, the 
investor should target other emerging markets that 
provide advantages in managing their portfolio. 

Recently, the MENA region has been under the 
scrutiny of some works in order to measure the potential 
profit of diversification that it can offer to foreign 
investors, such as Abraham et al (2001), Simon Neaime 
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(2005,2012), Lagoarde-Segot et al (2007), Cheng et al 
(2010), Dağli, H et al (2012) and Balcılar, M et al (2015). 

In our turn, in our empirical investigation, we are 
interested in eight MENA countries (Tunisia, Morocco, 
Egypt, Turkey, Jordan, Saudi Arabia, United Arab 
Emirates), three developed countries (United States, 
Great Britain and France) and the world market, with the 
objective of measuring the degree of integration of each 
MENA country in our sample with the world market and 
to answer the following question: For a foreign investor, 
are the MENA stock markets advantageous in terms of 
diversification gain in a context revived by crises?  

To achieve this objective, a literature review on 
international diversification during financial crises will be 
presented in a first section, as well as an empirical study 
of the impact of the subprime crisis on MENA stock 
markets in terms of portfolio management performance 
which will be the subject of a second section. 

II. Literature Review 

Roll (88) showed that during the crash 87 all 
stock prices of 23 global financial markets studied have 
sharp declines around 20% per month, similarly the 
correlations between countries are mainly positive but 
moderate in size. 

Minskey (1992) examined the same crisis by 
finding that the crash can have a major impact on the 
architecture of financial markets, he indicated that the 
crisis has sown the seeds of structural changes across 
international financial markets.  

As a result, the studies of Longin and Solnik 
(95), Solnik (97), Karolyi and Stulz (1996), Kronor and 
Ng (1998) Groslambert (2000) have highlighted the 
increase in correlations of stock market indices during 
periods of crisis marked by a strong movement of 
volatility.  

Garnaut (1998) argued that the Asian crisis had 
a major structural impact on the financial architecture of 
the region through the increase in the degree of 
correlations. 

Schwebach et al (2002) confirmed this result 
and indicated that correlations between countries 
increased from 0.18 to 0.274 during the first phase of 
the crisis and from 0.451 to 0.531 during the second 
phase, the same results are also affirmed by Bekaert et 
al (2005). 

All these results call into question the effective-
ness of international diversification strategy.

 

Thus, Wan-juin Paul chiou (2008) examined the 
comparative benefits of international

 
diversification 

through the analysis of the indices of 21 developed 
countries and 13 developing countries over a period 
from January 1988 until December 2004.

 

To properly assess the gains of international 
diversification, two simple measures are used, the 
increase in the risk-adjusted premium by investing in the 

maximum risk-adjusted return portfolio and the 
reduction in volatility by investing the minimum variance 
portfolio on efficient international frontiers. 

The empirical results suggest that investors in 
less developed countries, particularly East Asia and 
Latin America, benefit from regional and international 
diversification more than those in developed countries. 
The study found that the absolute values of the gains 
are reduced over time due to the integration and 
financial crises of the international financial market.  

However, (Middleton et al (2008) they showed 
that the opportunities to invest in emerging markets of 
Central Europe are still significant, even in times of 
financial crisis. 

Lagoarde-Segot, T et al (2009) tested the 
contagion between the G7 markets through the study of 
stock market linkages in order to identify the benefits of 
international diversification, their results show that during 
periods of turmoil the interdependence is increased but 
despite this context the benefit is still there for fund 
managers in these markets, it seems to be robust to 
strong changes in volatility 

Robert G. Bowman, Kam Fong Chan, and 
Matthew R. Comer (2010) examined the response of 
global equity markets to the 1997 Asian crisis. The study 
included 39 countries a portfolio of 17 emerging 
countries, and a portfolio of 22 developed countries.  

They showed that the correlations of returns in 
the countries during the Asian crisis was increased 
dramatically. This indicates that the benefits of 
international diversification were significantly reduced, 
but not necessarily eliminated, during the crisis. 
Following the crisis, they found that correlations de-
clined, but not to the pre-crisis level, so the benefits of 
international diversification are available, but they are 
diminished. 

Jacek Niklewski and Timothy Rodgers (2011) 
sought to answer the crucial question of whether the 
changes in financial market architectures caused by the 
global financial crisis have had a permanent impact on 
international diversification? As such, they sought to 
examine the conditional correlations between U.S. 
equity markets and a number of developed, emerging 
and frontier markets.  

They pointed out that the increase in correlation 
during and after the crisis has a direct impact on 
international diversification, such that investing in 
emerging and frontier markets has become less 
attractive to international portfolio managers. 

Vermeulen Robert (2013) empirically examined 
during the period of 2001 to 2009, the portfolios of 
international investors before and during the global 
financial crisis for 22 countries. The results indicate that 
during the crisis international investors rebalanced their 
portfolios towards the less correlated markets. 

Moreover, the author emphasized that the most 
important thing here is not the diversification in silk but 
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the diversification where investors manage to hang less 
correlated stocks when the market situation is very 
volatile.     

However, the question of expected gains from 
international diversification remains understudied for 
certain regions such as the Middle East and North 
Africa: MENA. 

Some works have explored this area in order to 
identify for the international investor the existing 
opportunities to diversify his portfolio on these markets. 

Indeed, Ali F. Darrat et al (2000) examined the 
degree of integration of three stock markets: Morocco, 
Jordan and Egypt, using the causality tests of Granger 
(69) and the cointegration tests of Johnson (88). 

They showed that these emerging countries are 
globally segmented and regionally integrated which 
means that these studied MENA markets offer diversi-
fication potential for international investors. 

Abraham et al (2001) selected three oil-
producing markets in the Gulf region for a period from 
1993 to 1998, with the aim of assessing the substantial 
benefits of diversification in these markets. 

Indeed, using the mean-variance paradigm of 
Markowitz (59), they highlighted a low correlation of 
returns between these markets studied and the They 
indicated that the allocation of funds can be extended 
up to (20-30%) into the U.S. equity markets, which offers 
an important opportunity for investors to integrate 
securities from these markets into their portfolios to 
enhance returns and reduce risk. 

They indicated that the allocation of funds can 
be extended up to (20-30%) in the stock markets. 

In (2003), Assaf selected six Middle Eastern 
stock markets: Bahrain, Kuwait, Oman, Saudi Arabia 
and the Emirates, similarly Hassan et al studied ten 
markets in this region and this was to examine the 
correlations between these markets. 

They pointed out that the benefit of 
diversification is significant; some markets have low 
correlation with others and thus may be a better choice 
to reduce the risk of a regional investment portfolio. 

Simon Neaime (2005) examined the integration 
of seven MENA markets with each other and with major 
global stock exchanges. Johnson's cointegration tests 
indicate that the GCC (Gulf Cooperation Council) stock 
exchanges still offer international investors potential for 
portfolio diversification. 

Thomas et al (2005), using the cointegration 
method to examine the financial structure of the MENA 
region and their implication on international portfolio 
management, showed that the long-term correlation of 
these markets with the European as well as the US 
market is not stable. This indicates the existence of an 
opportunity to diversify the asset portfolio for the three 
categories of investors.  

In (2007), the same authors examined the issue 
of international diversification this time on seven stock 

markets in the MENA region "Morocco, Tunisia, Egypt, 
Jordan, Lebanon, Turkey and Israel". 

They constructed international portfolios in both 
dollars and local currencies for a period from 1998 to 
2006, their results highlighted the presence of remark-
able diversification benefits in the MENA region. 

Cheng et al (2010) studied the return behavior 
of nine stock markets in the MENA region namely 
"Bahrain, Egypt, Israel, Jordan, Kuwait, Morocco, Oman, 
Saudi Arabia, and Turkey" by using different variants of 
CAPM.  

They conducted a comprehensive empirical 
analysis on the dynamics of returns and risk in the 
MENA region, overall they found that the markets of 
Turkey and Israel are the most integrated with the global 
market, their results suggest that investing in most of the 
Arab markets in the MENA region for the period of study 
provides uncorrelated returns with the global market, 
thus an opportunity of profit by exercising international 
diversification in these markets. 

Mansourfour et al (2010) divided the MENA 
region into two groups "oil producing countries" and 
non-oil producing group, in order to examine the role of 
each group in the benefit presented to international 
investors in terms of international diversification.  

The results of this study indicate that oil-
producing countries offer more advantageous 
opportunities for international portfolio diversification 
than the countries in the second group   

However, during the global financial crisis in 
2008 the returns in these markets collapsed. 

Neaime (2012) in this study the author analyzed 
the impact of the global financial crisis 2007-2008 on the 
emerging markets of the MENA region, through the 
examination of financial linkages between the markets of 
the MENA region and the most developed financial 
markets as well as the intra-regional linkages between 
the financial markets of the MENA countries among 
themselves. 

Thus, through a detailed examination of 
financial integration in seven stock markets in the MENA 
region namely: Egypt, Jordan, Morocco, Tunisia, Kuwait, 
Saudi Arabia, and the Emirates with France, Great 
Britain, and the United States, while taking into 
consideration the volatility in these markets as well as 
the phenomenon of contagion during the period of the 
financial crisis, Simon Neaime showed that the stock 
market of Saudi Arabia is the market least affected by 
the global financial shock and still offers opportunities 
for portfolio diversification, while the markets of non-oil 
producing countries offer less opportunities for 
diversification. 

Michael et al (2013) took by study the stock 
market comovements of the MENA region; "Egypt, 
Jordan, Saudi Arabia, Kuwait, Quater, Emirates" with the 
US market and between them for a period of 9 years 
from 2002 to 2010. 
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The results show that there is a modest degree 
of correlation between the MENA region and the U.S. 
market which implies opportunities for diversification in 
the near term. 

Houseyin et al (2013) conducted an empirical 
study on emerging markets in Europe, the Middle East 
and Africa to identify the benefits of international 
diversification among the markets of the Czech 
Republic, Egypt, Hungary, Morocco, Poland, Russia, 
South Africa and Turkey.  

Using, Johansen's (1988) cointegration tests for 
a period from 1994 until 2010, they showed the 
existence of cointegration relationships between most of 
these markets with a finding that the benefits of portfolio 
diversification in these markets are limited for investors.  

Mehmet Balcilar et all (2015) examined the 
opportunities for international diversification in the stock 
markets of GCC countries, some countries show 
segmentation with the global market during periods of 
disruption and thus can offer diversification opportu-
nities despite the crisis environment. 

Mouna Boujelbene et all (2015) conducted an 
empirical investigation on developed and emerging 
Islamic stock markets "European, Asian, North 
American, MENA and Latin American markets, with the 
aim of examining the benefits of international diver-
sification during quiet and disruptive periods. 

Their study using the multivariate cointegration 
test highlights that Islamic stock market movements are 
partially segmented, in addition the level of integration 
between markets tends to change over time especially 
during periods characterized by financial crises. 

Their results suggest that Islamic Shariah-
compliant assets may offer potential diversification 
benefits, a finding that has important implications for the 
design of investment strategies for investors who wish to 
diversify their portfolios especially during periods of 
crisis. 

In sum, the works that are interested in the 
study of the dynamics of the gains expected from 
international diversification as a function of integration, 
they have ignored the exchange rate risk, in other 
words, they have assumed that investors do not hedge 
their exposure to exchange rate risk, so that the price of 
exchange rate risk is equal to zero, as is the price of 
local market risk "Giovannini and Jorion (89), Harvey 
(91), Chan et al. 

The same approach was adopted by the works 
that considered the effect of financial crises "Roll (88), 
Rahm and Yung (94), Hamao et al (90), Arrouri and 
Jawadi (2011), Kenourgios et al (2011). 

In addition, according to the literature review 
presented on the issue of international diversification for 
stock markets in the MENA region, we can see that the 
period of study is always short, the results of work are 
heterogeneous and fail to decide between the existence 
or nonexistence of opportunities for international diver-
sification on the MENA region. 

 Also, the basic model; "the model of  De Santis 
and Gerard (97)" which was adopted by the majority of 
previous works to identify the gains of international 
diversification is based on the assumption of perfect 
financial integration, however the reality on the financial 
markets that they are in a situation of partial 
segmentation, and this after the previous works of 
Bekaert and Harvey (95,97), Karolyi and Stulz (2002), 
Dumas et al (2003), Bar and Pristley (2004). 

III. Methodology 

Our contribution at this stage consists in 
applying a conditional CAPM that takes into account in 
addition to the global market risk; the specification of 
the degree of integration of the studied markets, the 
assessment of the exchange rate risk as well as the 
local market risk. In order to study the effect of financial 
crises on the evolution of financial integration of national 
markets in the MENA region with the global market as 
well as with the three selected developed markets 
namely France, Great Britain and the United States and 
thus to examine the possibilities of portfolio diver-
sification for international investors in this region.  

So the methodology adopted for this line of 
research consists in testing a conditional version of 
MEDAFI of De Santis and Gerard (97), by admitting a 
specification of a multivariate GARCH process 
(MGARCH). 

a) The Dynamic Version of CAPM  
In a context of perfect financial integration in the 

financial markets and with the PPP hypothesis verified, 
the international extension of the CAPM of Sharpe (64) 
and Linter (65) presented by Adler and Dumas (83), 
Solnik (77), Stulz (81), De Santis and Gerard (97) and 
others, can be written as follows  

[ ]fttmttimfttit RRERRE −Ψ=−Ψ −−− )/()/( 11,1 β  ; i∀   (1)

With 
)/var(

)/,cov(

1

1
1,

−

−
− Ψ

Ψ
≡

tm

tmtit
tim R

RR
β

 

(2)
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This is the variable sensitivity of security i to the 
market portfolio m.. 

 

 

 

All expectations are made conditional on the 
information vector available at time t-1. 
Equation (1) can be rewritten as follows: 

)/,cov()/( 11,1 −−− Ψ=−Ψ tmtittmfttit RRRRE δ i∀ (3)  

With  
)/var(

)/(

1

1
1

−

−
− Ψ

−Ψ
≡

tm

fttmt
t R

RRE
δ  

This is the world market covariance risk price over time.  
Relationship (3) is the most widely used 

formulation in empirical asset pricing work, and implicitly 
assumes that financial markets are integrated in a way 
that the market risk price equals zero; investors are not 
exposed to currency risk. 
Implications for international portfolio diversification.  

 In what follows, we will examine the implications 
of relationship (3) for international portfolio diver-
sification. 

 Thus, let us consider two portfolios that present 
the same risk, the first one is internationally diversified 
noted I and the other one is purely domestic noted i. The 
CAPMT relationship described in equation (3) allows us 
to calculate the expected return

 
on each of these 

portfolios.
 The difference between the two expected 

returns can be interpreted as the ex-ante gain from 
international portfolio diversification (the benefit 
generated by holding international stocks). 

 This gain can be expressed as follows:
 

)/( 1−Ψ− titIt RRE           (4)
 

According to Black's (1972) separation theorem, 
portfolio profitability can be written as a form of a linear 
combination between the risk-free asset and the market 
portfolio

 
fttmttI RRR )1( 11 −− −+= θθ   , where θ

 
is the 

measure of risk aversion
 Thus, the excess return of the portfolio I is 

expressed as follows:  

)/,cov()/( 111,1 −−−− Ψ=−Ψ tmtmtttmfttIt RRRRE θδ
 
= )/,var( 111, −−− Ψtmtttm Rθδ   (5)

 

 

The excess return of portfolio i is expressed as follows:

 

)/,cov()/( 11,1 −−− Ψ=−Ψ tmtittmfttit RRRRE δ
 

(6)

 

Since both portfolios have the same risk, the 
positive coefficient can be deduced from the following 
system. 

)/var()/var( 11 −− Ψ=Ψ tIttit RR   (7)

 

)/var()/var( 1
2

11 −−− Ψ=Ψ tmtttIt RR θ

 

(8)

 

Let 
)/var(
)/var(

1

12
1

−

−
− Ψ

Ψ
=

tmt

tit
t R

R
θ    (9)

 

According to equations (5) and (6), the gain of 
international diversification for a domestic investor 
according to the conditional version of the CAPM is 
given by the following relation:

 

[ ]1111,1 /,cov()/var()/( −−−−− Ψ−Ψ=Ψ− tmtittmtttmtitIt RRRRRE θδ   (10)

 

A first intuition can be drawn from equation (10) by taking the particular caseθ =1

 

             [ ]111,1 /,cov()/var()/( −−−− Ψ−Ψ=Ψ− tmtittmttmtitIt RRRRRE δ       (11)

Relation (11) presents the measure of portfolio 
diversification gains developed by De Santis and Gérard 
(97) for the case of the American investor, which is a 
special case of (10), according to their relation market i 
has the same portfolio risk of the world market

 
at each 

point in time.
 

According to the relation (10), the expected 
gains from portfolio diversification are an increasing 
function of the price of the world market risk and the 
quantity of the specific risk considered.

 

However, our contribution at this level of 
research consists in developing a conditional version of 
the FEM which allows on the one hand to measure the 
expected gains from international diversification and on 
the other hand it must take into account other factors in 
addition to the global market risk.

 

The factors that are ignored by previous studies 
precisely in this topic, namely: the exchange rate risk, 
the local market risk and the specification of the degree 
of integration.
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itR : The variable profitability of security i between (t-1) 

and t

ftR : The return on the risk-free asset between (t-1) and 

t..

wtR : The return on the global market portfolio between 

(t-1) and t.



In this regard, the use model developed by 
Fatma Khalfallah (2023) is appropriate at this level.  

Thus, our version of conditional CAPM presents 
a mixed relationship between the price of market risk, 

exchange risk and domestic market risk and a measure 
of degree of financial integration is as follows: 

( )[ ])/var(1)/,cov()/,cov()/( 11,11
1

1,11,11 −−−−
=

−−−−− Ψ−+







Ψ+Ψ=−Ψ ∑ titti

i
ttctit

L

c
tctmtittm

i
tfttit RRRRRRRE δφδδφ

(12) 

Thus the model application of equation (12) for equations (5) and (6) is as follows.  

For equation (5), the excess return on the portfolio I that is internationally diversified is written as a function 
of market risk and currency risk:

 

 








Ψ+Ψ=−Ψ −

=
−−−−− ∑ )/,cov()/,cov()/( 1

1
1,111,1 tctmt

L

c
tctmtmtttmfttIt RRRRRRE δθδ

 

= 1
1

1,111, /,cov()/var( −
=

−−−− Ψ+Ψ ∑ tctmt

L

c
tctmtttm RRR δθδ         (13)

 

 
 

 

( )[ ][ ])/var(1)/,cov()/( 11,111,11 −−−−−−− Ψ−+Ψ=−Ψ titti
i
ttmtittm

i
tfttit RRRRRE δφδφ   (14)

 

[ ]
( ) 








Ψ−−Ψ

+Ψ−Ψ=Ψ−

−−−−
=

−

−−−−−−

∑ )/var(1/,cov(

)/,cov()/var()/(

11,11
1

1,

11111,1

titti
i
ttctmt

L

c
tc

tmtit
i
ttmtttmtitIt

RRR

RRRRRE

δφδ

φθδ
   (15) 

Then, relation (15) shows that the expected gain 
from international diversification strategies is determined 
as a function of the price of market risk, the amount of 
country-specific risk considered with a measure of the 
degree of integration 

 )/,cov()/var( 111 −−− Ψ−Ψ tmtit
i
ttmt RRR φ  

the price of exchange rate risk 1, −tcδ  and local market 

risk 1, −tiδ   

b) The Data 
Our study focuses on the economies of the 

MENA region, with data for the following countries: 
Tunisia, Morocco, Egypt, Turkey, Jordan, Saudi Arabia, 
the United Arab Emirates United Arab Emirates, France, 
Great Britain, the United States, and the global market. 
Then, four groups of data are considered: the monthly 
return series market as well as the world market, the 
series of real exchange rates expressed in US dollars 
exchange rate series expressed in U.S. dollars, the 
financial and macroeconomic variables used to 
macroeconomic variables used to condition the 
estimates of risk prices and the instrumental variables 
related to the degree of related to the degree of 
integration. 

c) The Yield Series  
The observations used are monthly end-of-

period prices from January 1995 to December 2013 for 
Morocco, Egypt, Turkey and Jordan, and from May 2005 
to December 2013 for Tunisia, Saudi Arabia and the 
United Arab Emirates. 

Market prices are taken from Morgan Stanley 
Capital International. 

(MSCI), and the market portfolio is 
approximated by the MSCI world index 25, these market 
returns are expressed in dollars and adjusted by 
dividends. 

d) Real Exchange Rate Series 
The monthly real exchange rates are expressed 

in terms of the U.S. dollar 27, and are taken from 
Interntaional Financial are extracted from Interntaional 
financial statictic (IFS) and obtained by subtracting 
nominal exchange rates exchange rates by the 
consumer price indexes (CPI). 

e) Global and Local Instrumental Variables  
The instrumental variables are used to condition 

estimating the prices of market risk, currency risk and 
risk local, like  Hardouvelis et all (2006) and Carrieri and 
All (2007) we retain the following factors to condition 
estimating the prices of market risk and  foreign risk: 
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For equation (6), the excess return of portfolio i that is purely domestic is written as a function of market risk 
and local market risk and a measure of degree of integration:

Thus, according to equations (13) and (14), the gain from international diversification according to the 
conditional version of the CAPM is given by the relation (15)



 

 
− The monthly change in the premium term, it's the 

difference between a long interest rate (10 years us 
treasury notes) and short rate (3 months us treasury 
bills) (DEPTERM) 

− The monthly change in the short term interest rate (3 
months us treasury bills) (DSHORT). 

− The monthly change in the S&P’s 500 stock market 
index (RSP) 

− A constant term 
All these information variables are extracted 

from the international datastream database and are 
used with a lag behind the series of excess returns. 

For the risk of the local market of each country, 
we use the following set of information variables is 
determined by previous studies like Bekaert and Harvey, 
1995; Gerard et al., 2003) 

− A constant term  
− The monthly change in the excess stock returns of 

each country (DRD) 
− The monthly change in 1-month interest rate 

(DSHORT) 

− The monthly change in the regional inflation rate 
(VIR) 

− 4- the instrumentals variables of financial integration  

The degree of financial integration for each 
country is affected by some economic financial and 
sociopolitical factors at the local and international level. 
It is, therefore, necessary to identify the determinants of 
the degree of financial integration. To this end, we use 
the following variables information 

− DGDP: Each country's Gross domestic product 
(GDP) in volume, which is considered the most 
appropriate instrument to identify the level of 
integration by Carrieri et al. (2007) and Bhattacharya 
and Daouk (2002). 

− INRD: The interest rate differential between the US 
market and the local market, this variable reflects 
the convergence of these emerging markets to the 
global market 

− INFD: The differential between the rate of inflation in 
each local market and the US, this variable 
highlights the volatility of exchange rates of the local 
currency and provides information on the 
investment costs and consequently the advantage 
of diversification   

Table 1: Anticipated Gains from International Diversification of MENA Markets for the Period 05-2005 to 12-2013 (%) 

 
With the World 

Market
 

With the French 
Market

 
With the British 

Market
 

With the American 
Market

 

Egypt
 1.561

 

(1.2795)
 1.9299*

 

(1.2909)
 1.8199*

 

(1.1794)
 2.009*

 

(1.1905)
 

Emirates
 2.4695*

 

(0,2876)
 2.8905*

 

(0,3806)
 2.155*

 

(0,1887)
 2.305*

 

(0,1437)
 

Jordan
 3.8351*

 

(0,1117)
 4.491*

 

(0,2117)
 3.9075*

 

(0,1001)
 4.101**

 

(0,123)
 

Morocco
 3.8479**

 

(0,1776)
 3.201**

 

(0,2228)
 3.9978**

 

(0,1476)
 6.001**

 

(0,0869)
 

Saudi Arabia
 3.607*

 

(0,6223)
 4.5071***

 

(0,7023)
 4.0171*

 

(0,4988)
 3.9891*

 

(0,7117)
 

Tunisia
 5.021***

 

(0,0889)
 6.331**

 

(0,0569)
 5.906***

 

(0,0780)
 7.122***

 

(0.033)
 

Turkey
 1.132

 

(2,3441)
 2.0021

 

(2,0441)
 1.977

 

(2,2911)
 2.881

 

(2,0001)
 

* Significant at the 10% level, ** Significant at the 5% Level, *** Significant at the 1% level,
 
(.) Standard Deviation is Reported in 

Parentheses.
 

According to Table 1, the results show a 
statistically

 
and economically significant advantage of 

international diversification for all the markets studied 
with the global market, the French market, the British 
market and the American market except for Turkey.

 

Indeed, over the period of study, Egypt the 
most correlated with the global market with an average 
correlation of 62% has the lowest average annual profits 
1.56%, the same finding with the French market, British 

and American; the strongest correlation with a low 
potential diversification that does not exceed 2%. 

 

On the other hand, Tunisia the least correlated 
market with the global market, the French market, the 
British market and the U.S. market with respective 
average correlations (32%, 31%, 32%, 31%) and 
presents the highest profits of diversification (5%, 6.33%, 
5.9%, 7.12%) .  
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− The monthly change in dividend yield (dividend to 
price ratio) of the world market portfolio (MSCI world 
index) over the 30-day eurodollar interest rate 
(DRMDV)



Morocco presents a diversification gain for the 
American investor of 6% and around 4% with the world, 
French and British markets with an average correlation 
of 40% with all these markets. The same result is also 
found for Jordan with very close values for the 
correlation as well as the gains of international 
diversification. 

For the Gulf countries, Emirates and Saudi 
Arabia have a correlation at the turn of 50% and 40% 
with the world market as well as with the other 
developed markets, they present significant diver-
sification gains on average of 2.5% for Emirates and at 
the turn of 4% for Saudi Arabia.  

The results reported in this table of the evolution 
of diversification gains, indicate that the estimated gains 
of international portfolio management have significantly 
decreased during the crisis phase, contrary to the 
opinion among financial experts and academics. 

Indeed, the anticipated gain of Egypt's 
diversification with the world market and developed 
markets presents oscillations with positive and negative 

values that explains the low potential of diversification, a 
sharp drop is recorded twice; (-25%) during the crisis 
phase 2007-2009 and (-28%) during the revolution 
period 2010-2011. 

For Morocco, the profit values are more 
important before the crisis period, at the time of shock 
the gains noted a considerable fall (-13%), this result 
valid with the world market, French, British and 
especially with the American market the gains remained 
slightly weak until the end of the period of study and this 
compared to the period before the crisis.  

For Jordan, the graph shows a sharp drop of   
(-23%) between 2008 and 2009 with the world market 
and the developed markets in our sample. These same 
findings are also valid for the Saudi and UAE markets 
with falls of 20% and 27% during the crisis phase. 

For Tunisia, the subprime crisis has also 
affected the gains on this market with a drop in value    
(-12%) as well as during the period of revolution 2010-
2011, this collapse is recorded with the global market, 
French, British and American. 

f) Financial Integration  

i. The Degree of Financial Integration  

Table 2: Estimation of Dynamic Financial Integration 

 

     
 

  

 

 
 

      

        

        

        

 

        

        

        

        

***, **, *: significant degree at 1%, 5% and 10%.

 

+++, Indicates that the degree of integration is significantly different from zero according to a Student's t test with two degrees of 
freedom.
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This table reports the estimation results for the 
financial integration metrics.. ∅𝑚𝑚𝑚𝑚𝑚𝑚 , ∅𝑚𝑚𝑚𝑚𝑚𝑚 , and  ∅𝑚𝑚𝑚𝑚𝑚𝑚
show the maximum, minimum and average degree of 
integration respectively. The robust standard deviations 
are indicated by the Std.dev.

According to the estimation results reported in 
Table 1 panel A, the dynamics of financial integration in 
our sample is explained especially by the differential 
between the local interest rate and that of the US and 
the differential between the local inflation rate and that of 
the US.

According to the statistics (panel B), Turkey and 
Tunisia have the lowest degree of integration with values 
of 0.448 and 0.457 respectively. They are the least 
integrated countries in the world market as well as the 
Jordanian market with a level equal to 0.578.

In contrast, Egypt has the highest average level 
of financial integration with a value of 0.663. After that, 

EGYPT EMIRATES JORDAN MOROCCO
SAUDI 

ARABIA
TUNISIA TURKEY

Panel A: Estimation Results of the Degree Of Integration as a Function of The Instrumental Variables

Cons -0.099*** -0.0152* 0.022*** -0.0062 -0.106* 0.23 0.0098**

DGDP -0.0037 0.002 6.7E-04 0.001 0.002 -0.0019 4.8E-04

INRD 0.004 -0.0153* -0.0065* 0.001 -0.0066 -0.0076 -3.1E-04*

IFRND 0.0756 0.0018 -0.0029** -0.0045 0.0019 9E-04 2E-04

Panel B: Financial Integration Measurement Statistics

∅𝒎𝒎𝒎𝒎𝒎𝒎 0.116 0.103 0.098 0.116 0.098 0.003 0.075

∅𝒎𝒎𝒎𝒎𝒎𝒎 0.889 0.913 0.977 0.903 0.9 0.901 0.9

∅𝒎𝒎𝒎𝒎𝒎𝒎 0.663+++ 0.651+++ 0.578+++ 0.633+++ 0.601+++ 0.457+++ 0.448+++

Std.dev 0.7868 0.00674 0.0089 0.0104 0.00747 0.0011 0.00015

we find the Gulf countries Emirates (0.651) and Saudi 
(0.601) and Morocco with a value of 0.633.



 

 

 

 

 

Our results at this stage are close to the results 
of Khaled Guesmi et al (2014) who studied the financial 
integration process of 4 countries in the MENA region 

(Turkey, Israel, Jordan and Egypt), they also found that 
Egypt the most integrated market and Jordan is the 
most segmented.
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Graphic 1: The Evolution of the Level of Financial Integration
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Graphic 1 traces the evolution of the level of 
financial integration of seven MENA markets with the 
global market and shows that this integration is not 
homogeneous. According to the chart, Egypt is the 
most integrated market with a threshold of 85% during 
the period 1998-2000, after which the level dropped to 
around 70% for the rest of the period.

For the Emirates, their degree of integration with 
the global market has experienced two peaks during the 
year 2005 and the year 2010 with a level of 90%. The 
same thing for Saudi Arabia has experienced a financial 
integration rate between 2006 and the end of 2007 with 
a value that reaches a threshold of 85%.

This upward trend can be explained by the 
increase in investment capital flows to these countries.

Turkey, Tunisia and Jordan show the lowest 
level of integration with an average rate of 50% during 
the study period. However, all of the markets studied 
experienced a considerable drop during the 2007-2008 
period.

This decline is due to the impact of the 
subprime crisis on these markets and on the global 
market in general.

In sum, an upward trend then is recorded when 
examining the dynamics of financial integration in MENA 
markets. In what follows, we will conduct a comparative 
analysis between financial integration and conditional 
correlation in order to confirm these results.   

ii. Measure of Integration Versus Conditional Correlation

Table 3: Statistics of Conditional Correlations

EGYPT EMIRATES JORDAN MOROOCO
SAUDI 
ARABIA

TUNISIA TURKEY

𝝆𝝆𝒎𝒎𝒎𝒎𝒎𝒎 0.786 0.397 0.298 0.3 0.177 0.477 0.455

𝝆𝝆𝒎𝒎𝒎𝒎𝒎𝒎 0.813 0.925 0.901 0.887 0.947 0.937 0.803

𝝆𝝆𝒎𝒎𝒎𝒎𝒎𝒎 0.801*** 0.831*** 0.723*** 0.697*** 0.733*** 0.788*** 0.701***

ρ max., ρ min. and ρ moyenne mean are the maximum, minimum and mean correlation 
coefficients, which are obtained from the multiple bivariate DCC-GARCH processes.
*** indicates that the coefficient in question is significantly different from zero.

The purpose of correlation estimation is to 
provide conditional investors with a complete picture of 
the actual financial and economic situation in each 
market.

Since the correlations approach is a technique 
for measuring financial integration that has been applied 
by previous works "Longin and Solnik (1995), Kroly and 
Stulz (1996), Manuel and Croci (2004). However, the 
appeal to the simple calculation of conditional 
correlations does not allow us to affirm this purpose, 
which justifies the use of instrumental variables of 
financial integration "Dumas et al (2006), Carrieri et al 
(2007) ".

The examination of this observation is 
presented in Table 6, which compares the integration 
index of each local market to its conditional correlation 
with the world market. Then the analysis of the statistics 
shows us that the conditional correlations in sum are 
more important in terms of values compared to the 
financial integration index. 

Egypt has an average correlation coefficient of 
0.801 against an average degree of integration 0.663. 
Similarly, for Emirates, Jordan, Saudi Arabia, Tunisia 
and Turkey.

However, an almost small gap is observed for 
Morocco 0.697 against 0.633.

To summarize, the dynamics of conditional 
correlations show an overestimation of the degree of 
integration of the markets studied, so our results confirm 
the questioning of the relevance of the correlation 
technique as an index of financial integration.    

IV. Conclusion

The conclusions drawn from the literature 
indicate that the framework of financial crises, which is 
characterized by strong interdependence between 
financial markets and high volatility, is a major concern 
for the investor seeking international portfolio 
diversification. 

Thus, with the growth of co-movements 
between developed and emerging markets and the 
frequent emergence of financial crises that characterize 
East Asia, Latin America and Eastern Europe, the 
investor should target other emerging markets such as 
MENA countries. 

The appreciable profits realized by the strategy 
of international portfolio diversification have been 
detected by the works of Markowitz (52), Grubel (1968), 
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Levy and Sarnat (1972), Solnik (1974) and Hilliard 
(1979).

In addition to these classic works, a group of 
studies have explored the benefits of portfolio 
diversification among developed markets as well as 
emerging countries such as Harvey (91), Campbell and 
Hamao (1992), Odier and Solnik (93), Solnik (95) Gerke 
et al (2005), Markellos and Siriopoulos (1997), Rezayat 
and Yavas (2006), Chiou (2008), Chonghui jiang et al 
(2010).  

During periods of financial crisis the results 
found by several studies question the effectiveness of 
international diversification strategy. Garnant (1998) 
Schwebach et al (2002) Middleton et al (2008), Robert 
G. Bowmana, Kam Fong Chan and Matthew R. Comer 
(2010) RG Bowman et al (2010) Robert vermenh (2011).

For the MENA region the axis of work that has 
been conducted is oriented towards the objective of 
seeking opportunities of international diversification for 
the international investor in these markets following the 
example of Darrat et al (2000) Abraham et al (2001) 
2003), Assaf Simon Neaime (2005) Thomas et al (2005 
(2007), Cheng et al (2010 Mansourfour et al (2010) S. 
Neaime (2012) Graham et al (2013) Houseyin et al 
(2013), Mehmet Balcilar et al (2015).

However, the classical and recent works on this 
topic there in times of crisis and non-crisis have carried 
some limitations in their basic strategies. Indeed, the 
assumption of the absence of hedging to international 
investment has made ignore the exchange rate risk in 
the modeling as well as the local risk.  

In addition, most of the works have adopted 
only the assumption of perfect financial integration in the 
financial markets when studying the expected gains 
from international diversification.

In this regard, our contribution to the literature 
has sought to test a conditional version of CAPMFI that 
includes both in addition to global market risk, foreign 
exchange risk and local market risk in order to identify 
the potential of diversification that offers MENA countries 
for investors and their significance in times of crisis with 
a consideration of the specification of degree of integr-
ation of markets studied. 

Then, our results indicated that the anticipated 
gains from diversification sought in MENA markets are 
present and significant during the study period with 
temporary absence during the mortgage crisis phase for 
all the studied markets and during any period of political 
disturbance, the case of revolution for Egypt and 
Tunisia. 
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