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This paper examines contagion vulnerability and the international and re-
gional financial linkages of the MENA stock markets. The degree of
vulnerability of those markets to global and regional financial crises will
have important bearings on the respective economies' growth rate, and
on their ability to diversify international and regional portfolios. Granger
causality tests and impulse response functions reveal that while the GCC
equity markets still offer international investors portfolio diversification
potentials, those markets are relatively less vulnerable to global and
regional financial crises. Moreover, even though the remaining MENA
stock markets of Egypt, Morocco, and Tunisia have matured and are
now financially integrated with the world stockmarkets, they tend to ex-
hibitmore vulnerability to regional and internationalfinancial crises. Their
vulnerability to international financial crises is due, on the one hand, to
weak regional integration, and to greater economic and financial integra-
tion with the more advanced economies on the other.
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1. Introduction

The last decade has witnessed a dramatic fall down of developed economies' stock markets. During the
2008 United States (US) financial crisis, equity markets in Europe and the US have plummeted, and record
losses have been recorded in several emerging regions. Moreover, the recent debt and financial crises and
their respective negative spillover effects on several emerging economies that are seldom exposed to various
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domestic fiscal, financial, and external imbalances, have brought forward the potential damage on emerging
economies emanating from international financial and debt crises.

The Middle East and North Africa (MENA) region has only attracted US$ 3.3 billion in foreign portfolio in-
vestment in 2013. The scenario is quite similar when Foreign Direct Investment (FDI) into the region is con-
sidered, with only US$ 33.1 billion in 2014. TheMENA's share in total FDI inflows has remained low relative to
other emerging regions worldwide estimated at 3.5% in 2014 (UNCTAD1, 2015). The recent political/military
turmoil that the MENA region has been experiencing since 2010 has aggravated even further an already de-
teriorating situation that ensued as a result of the US financial crisis. However, and for those capital-scarce
MENA economies inwhich performance is still mainly driven by factor accumulation, tapping in international
financial markets remains a must. Considerable efforts continue, therefore, to be devoted in order to improve
foreign direct and portfolio investments into the region. Recently introduced financial liberalization policies
have included among others, plans to revitalize the various stockmarkets in order to encourage international
participation in listed companies, increasing thus the inflow of capital and lowering subsequently the cost of
capital. Nonetheless, private capital and portfolio flows to the region have remained relatively limited, and
MENA financial systems remain relatively opaque in comparison to other emerging markets. Intra-regional
and international portfolio investments have been made mainly in those MENA economies that have lifted
the barriers to the flow of capital, and have implemented policies conducive to strengthening the operational
framework of the domestic financial market.

On the other hand, it is well known that the international integration of domestic equity markets permits to
enhance diversification opportunities for domestic and foreign investors, which in turn decreases risk premia,
and ultimately the required rate of return for a given investment project (Stulz, 1999). Financial market integra-
tion is thus expected to reduce the cost of capital, increase investment and enhance economic growth (Harvey,
1995, Collins andAbrahamson, 2006).However, as thosemarkets becomemore integratedwith theworldfinan-
cial markets, their ability to diversify portfolios decreases and their vulnerability to international financial crises
becomesmuchmore significant. In times of global financial turmoil shift-contagion leads to a shift inmarket ex-
pectations and to a subsequent observable structural break in financial market linkages.

A number of previous studies highlighted that contagion strongly undermines diversification strategies.
For instance, Gerlach et al. (2006) analyzed diversification benefits in four East Asian markets using weekly
price returns from the 1993–2001 period. Their results revealed the existence of significant linkages among
these markets and highlighted that fund managers diversifying in East Asia should not ignore the impact of
short-term turmoil on portfolio performance when examining the impact of globalization. Diversification,
risk premia, and the cost of equity being closely related concepts; we may expect shocks and contagion epi-
sodes to significantly alter the benefits from financial market integration.

With the above inmind, this study sheds light on an additional transmissionmechanism of financial turmoil
into the domestic MENA economies— an issue of particular relevance for emerging countries contending with
the threats and opportunities of financial globalization. The study also examines contagion vulnerability, as
well as, the international and regional financial linkages of MENA stock markets. The objective is to formulate
policy recommendations that could benefit portfolio managers willing to diversify international portfolios, on
one hand, and draw financial policy responses for policy makers in the region concerned with the implications
of global financial crises on the emerging economies of the MENA region, on the other. Our choice of the MENA
stock markets is motivated by the fact that the region's financial market qualifies as emerging with significant
growth/diversification potentials. Moreover, the region's stockmarkets have exhibited, and to a great extent, re-
silience to the recent debt andfinancial crises, at a timewhen other emerging financialmarkets experienced sig-
nificant losses in stock market capitalization during and after the 2008 financial crisis.

The remainder of the paper is divided as follows. Section 2 presents a review of related literature. Section 3
is dedicated to an overview of the recent developments inMENA stockmarkets. Themotivation of the empir-
ical time series models to be estimated, the empirical methodology and the data set used are all summarized
in Section 4. Section 5 lays down the empirical estimations and results. Finally, the last section offers some
conclusions and policy recommendations.
1 United Nation Commission for Trade and Development (UNCTAD).
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2. Review of related literature

The recent finance literature has been concernedwith the effects of financial integration and liberalization
on economic growth and portfolio diversification, on one hand, and on the repercussion of global financial
crises in the aftermath of the recent US financial crisis, on the other. The literature argues that financial inte-
gration and liberalization means that firms have unrestricted access to foreign sources of funding; i.e., corpo-
rations can issue stocks or bonds on international financial markets. Due to the liberalized access to various
sources of funding, firms will be able to raise capital at low costs. And if financial markets are not liberalized
and a firm is forced to raise capital locally, then its cost of equity is likely to be higher than that of a company
with unrestricted access to the international capital markets. Therefore, one would expect the restrictions
to the local capital market to raise a firm's marginal cost of equity and therefore raise overall interest rates,
lowering subsequently the rate of growth of Gross Domestic Product (GDP).

The bulk of the empirical literature on the consequences of financial contagion focused on the implications
of a sudden stop in foreign capital flows as a result of a financial crisis. For instance, Adelman and Yeldan
(2000) investigated the impact of the East Asian contagion cycle on emerging countries' GDP within the
framework of an inter-temporal general equilibrium model. Their experiments suggested that the affected
area's fixed investment declined by 7.9%, while its GDP declined by 7.8% upon contagion impact, while the
long term effects of the crisis were also felt severely as a consequence of deceleration in the rate of capital ac-
cumulation. In a similar vein, Calvo and Mendoza (2000) attempted to measure the consequences of capital
account liberalization in the context of informational inefficiencies and multiple equilibria. It was shown
that a rumor that reduced the expected return on Mexico's equity from the equity market forecast (22.4%)
back to the level of the Organization for Economic Cooperation and Development's (OECD) mean return
(15.3%) implied an outflow of about US$ 20 billion, or a reduction in the share of the world portfolio invested
in Mexico of 40%. The associated economic destabilization costs can be substantial in emerging countries
which are often characterized by limited central bank foreign reserves. For instance, using a panel data set
over 1975–1997 and covering 24 emerging-market economies, Hutchison and Noy (2006) found that the cu-
mulative output loss of a sudden stop in capital flows amounts to around 13–15% of GDP over a 3-year period.

On the other hand, there exists a very substantial literature on spillovers and contagion effects that espe-
cially flourished after the 1997 Asian Crisis. For instance, Gonzalez-Hermosillo and Hesse (2009) analyze li-
quidity spillovers across asset markets. The identification of channels of shock transmission across countries
is discussed in Dungey et al. (2005). Beirne et al. (2008) examine volatility spillovers frommature to emerging
markets' countries and test for their changes during crises periods. Similarly, other studies that jointly investi-
gate spillovers of emergingmarkets andmature countries are Calvo et al. (2008) and Kaminsky and Reinhardt
(2003)who examinewhichmarkets aremost coordinated internationally and exhibit the greater extent of co-
movement. They argue that when a country suffers from a deep financial crisis, all markets are affected; the
currency weakens, domestic interest rates rise as expectations are unsettled, the terms of borrowing in inter-
national capital markets deteriorates, and other asset prices such as equity and real estate decline.2

Forbes and Chinn (2004) explore why do sudden swings in the market of the world's largest economies
appear to spread to some smaller markets but leave others unaffected? Their paper examine the importance
of cross-country linkages with large financial markets in explaining financial market returns, as well as, the
importance of bilateral trade flows, bank lending, and investment exposure in explaining these cross-
country linkages. They find that movements in the US stock markets have a particularly important impact
in the Americas, and markets in Germany, France, and the United Kingdom (UK) are especially influential
in Europe. Among the cross-country factors, they find that bilateral trade flows, as measured by a country's
reliance on exports to the largest economies, are the most important. Finally, the paper reaffirms that despite
the recent growth in capital flows across countries, direct trade linkages are still more important than finan-
cial linkages in determining how shocks to theworld's largest economies affect a variety of emergingmarkets.

That same literature is also concerned with the spillover effects of the more recent global financial crises on
developed and emerging countries. It was argued that the effects of the 2008 financial crisis on emerging finan-
cial markets varied according to their degree of financial integration with the more mature financial markets.
For instance, using amultivariate GARCHmodel, Frank et al. (2008) study important issues related to the recent
period of financial turmoil and turbulence in the second half of 2007. In particular, the liquidity shocks
2 See also Mora et al. (2013).
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transmission acrossfinancialmarkets andnational boundaries, the strength offinancial links acrossmarkets and
borders, and the difference in the international spillovers between advanced economies and emergingmarkets.
The spillovers to the key emerging markets examined (Brazil, Mexico, Russia and Turkey) were attributed to
market liquidity pressures, as global investors ran to place their assets in themost liquid government securities.
Emerging markets were not spared by the increased volatility experienced by advanced financial markets.

Balakrishnan et al. (2009) construct a new financial stress index for emerging economies to help study
how financial stress spreads from advanced to emerging countries. Their paper shows that prior financial cri-
ses in advanced economies have passed through to emerging economies rapidly, with financial linkages a key
channel of transmission. Financial integration between advanced and emerging economies seems to be a key
channel of transmission. In fact, highly indebted emerging economies are more vulnerable to financial crises
in advanced economies than those emerging countries that are less financially linked to these economies.
Emerging countries can thus protect themselves from financial stress affecting advanced economies by accu-
mulating foreign reserves and by lowering their current account and fiscal deficits3. Moreover, the decline in
capital flows to emerging economies following a crisis may be extended, given the solvency problems facing
advanced economy banks that provide significant financing to emerging economies. A matched policy re-
sponse by advanced and emerging economies is thus the solution, since reducing individual country vulner-
abilities alone cannot protect emerging economies from a major financial distress in advanced economies.

Beirne et al. (2008) study the volatility spillovers from already mature and established stock markets
in a sample of 41 emerging stock markets. They also analyze the changes in the transmission instrument
(contagion) during times of turbulences in mature markets and the presence of spillovers to emergingmarkets.
The empirical results show that indeed spillovers frommature markets influence the dynamics of the variances
of returns for the tested local and regional emerging stockmarkets, and that spillover parameters do change dur-
ing times of turbulence inmaturemarkets. In fact, in some emergingmarket economies, spillovers frommature
markets are only present during times of turbulence. From comparing conditional variances in local emerging
stock markets during times of turbulence and during other times of non-turbulence, the authors were able to
conclude that in most emerging market economies, local market volatility tends to be higher during turbulence
times in mature markets.

Papademos (2010) highlights the fact that the latest US financial crisis has revealed a rather complex set of
interdependencies between financial stability, integration and development, where the stability of the finan-
cial system does contribute to its development and integration. In the opposite direction, a more integrated
and innovative financial sector typically enhances financial stability. However, the crisis demonstrated that
a highly integrated and developed financial system does not always strengthen financial stability. Under cer-
tain conditions, financial integration and certain forms of financial innovation can contribute to the build-up
of vulnerabilities and the emergence of systemic risks.

The literature on the MENA emerging economies dealing with the above issues is also extensive. For in-
stance, Lagoarde-Segot and Lucey (2009) investigate the effects of Asia, Russia, Turkey and Argentina's finan-
cial crises on seven emerging MENA countries. Using a fixed effect panel data model over the 1997–2002
period, they tested whether those markets are subject to joint vulnerability to common exogenous shocks.
Empirical results from the fixed-effect panel regression suggest that the world index is significant in
explaining co-movements between theMENAmarkets. However, the emergingmarket index is insignificant,
implying a weak share of the MENAmarkets in emergingmarkets' total capitalization; and the fact that most
economic interaction of these countries takes place with developed countries rather than with each other. It
was shown that the region is not sensitive to regional re-allocation of international portfolios in the event of
an international financial crisis. Evidence of contagion in MENA seems to increase over time.

More recently, Neaime (2012) studied the global and regional financial linkages betweenMENA stock mar-
kets and the more mature markets of the US and Europe, and the intra-regional financial linkages between the
oil and non-oil producing MENA countries' financial markets.4 He focused on the dynamic relationships in the
volatilities of the returns in MENA stock markets using a GARCH and TARCH volatility specification. It was
shown that the spillover effects of the recent global financial crisis on MENA countries and its effects on their
stock markets varied according to their degree of financial integration with themore mature financial markets.
3 See also Neaime, 2000 and Mansoorian and Neaime, 2003.
4 See also Neaime (2002, 2004, 2006) and Neaime and Colton (2005) for amore detailed discussion of financial market integration and

volatility in the MENA region.



Table 1
FDI inflows to the MENA region: 2005–2014 (US$ billion).

MENA country/year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Bahrain 1 2.9 0.9 2.6 0.3 0.2 0.8 0.9 1 1
Egypt 5.4 10 12 9.5 6.7 6.4 −0.5 6 4.2 4.8
Jordan 2 3.5 2.6 2.8 2.4 1.7 1.5 1.5 1.7 1.8
Kuwait 0.2 0.1 0.1 0 1.1 1.3 3.3 2.9 1.4 0.5
Morocco 1.7 2.4 2.8 2.5 2 1.6 2.6 2.7 3.3 3.6
Oman 1.5 1.6 3.3 3 1.5 1.2 0.9 1 1.6 1.2
Qatar 2.5 3.5 4.7 3.8 8.1 4.7 0.9 0.4 −0.8 1
Saudi Arabia 12 18 24 40 37 29 16 12 8.9 8
Tunisia 0.8 3.3 1.6 2.8 1.7 1.5 1.1 1.6 1.1 1.1
UAE 11 13 14 14 4 5.5 7.7 9.6 11 10

Notes: Figures are in US$ billions at current prices and current exchange rates.
Source: UNCTAD database.
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Given their strong linkages with global stockmarkets, the stockmarkets of Egypt, Jordan, Kuwait, Morocco, and
the UAEwere themost affected by the global financial crisis, with insignificant impacts on Saudi Arabia. From a
rather microeconomic perspective, Guyot et al. (2014) investigate the implications of international financial in-
tegration on the firm's cost of capital in theMENA region by developing annualmetrics for the international cost
of equity, financial integration, spillovers, and shift-contagion vulnerability in a sample of 535 firms from Egypt,
Tunisia, Morocco and Jordan over the 1998–2011 period. Using a set of SGMM and PVAR models, their results
indicate that financial turmoil increases the cost of equity in the mature MENA emerging markets.

With the above inmind, this study adds to the exiting literature in threeways. Itfirst provides new insights
on the implications of international and regional financial integration of MENA stock markets, using a large
data set (3434 observations) and a relatively long period of time (2005–2014). The purpose is to help policy
makers understand the international and regional financial linkages for a better financial policy response to
potential future financial crises. It then assesses MENA's portfolio diversification potentials. After the recent
debt and financial crises, the emerging/frontier MENA stock markets have become safe havens for interna-
tional investors seeking to protect their investments in the more mature markets of the US and Europe, on
the one hand, while benefiting at the same time from MENA stock markets' significant growth and diversifi-
cation potentials. The paper finally assesses financial vulnerability of those financial markets by exploring the
implications of the recent global financial crises on the MENA region through the estimation of a battery of
annual financial integration indicators capturing short run and long run linkages, as well as the dynamics of
country exposure to international and regional financial shocks.

3. MENA stock markets: an overview

Compared to other emerging market economies, MENA's attractiveness to FDI-estimated at US$ 33.1 billion in
2014 (seeTable1)hasbeenquitemodest beforeandafter the2008USfinancial crisis, even in thebetterperforming
countries of the United Arab Emirates (UAE), Saudi Arabia, and Egypt. The recent financial and debt crises and the
recent social, political, and military turmoil in the region have further aggravated an already fragile and weak
financial sector, increasing further the vulnerability of the MENA economies to global and regional political and
financial imbalances. Not to mention the existing institutional and structural hurdles in the region which have in
the past and continue to constitute stumbling blocks in the face of further economic and financial integration.
Despite some recent efforts to liberalize their financial markets, improve investment regulations, remove owner-
ship restrictions, as well as, barriers to trade and capital flows, the MENA region still lags behind other emerging
regions when it comes to attracting and retaining capital. The unavailability of adequate and well organized
institutions has increased investment transaction costs, turning projects less profitable. Capital flows have also
been negatively affected by the ineffectiveness of the legal system and the lack of enforcement of property rights.

Moreover, private capital and portfolio flows to the region have also been limited, estimated at US$ 3.3 bil-
lion in 2013, (see Table 2). While cross border capital flows between the oil rich MENA-Gulf Cooperation
Council (GCC)5 countries' financial markets have increased in recent years, they remained negligible with
5 The GCC Countries are: Bahrain, Oman, Qatar, Kuwait, Saudi Arabia, and the UAE.



Table 2
Portfolio inflows to the MENA region: 2005–2013 (US$ million).

MENA country/year 2005 2006 2007 2008 2009 2010 2011 2012 2013

Qatar – – – – – – −902 −925 615
UAE −81.1 −36.3 28.5 227.1 563.5 – – – –
Kuwait – 44 676 3,954 500 −25 832 638 651
Oman 573 1180 1,629 −1460 332 690 −447 1373 1360
Saudi Arabia −0.35 11,951 5489 1630 20,140 15,151 16,511 3180 –
Bahrain 1801 133 138 156 −487 1652 981 1382 1385
Jordan 169 143 345 521 −29 −20 109 53 158
Egypt 729 501 −3198 −673 393 1724 −711 −983 −431
Morocco 63 −297 −63 148 −4 131 166 −108 43
Tunisia 12 64 29 −39 −88 −25 −43 −15 80

Notes: Figures are in US$million at current prices and current exchange rates. Portfolio equity includes net inflows from equity securities
other than those recorded as direct investment and including shares, stocks, and depository receipts.
Source: World Bank, World development indicators data base.
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the remaining MENA countries. Intra-regional and international portfolio investments have been made in
those MENA economies that have implemented policies conducive to strengthening the operational frame-
work of the domestic financial market; namely in Morocco, Tunisia, and Egypt.

Despite their relatively small stock market capitalization, ranging between US$ 9.67 and US$ 53 billion,
MENA countries' equity markets have exhibited performance characteristics parallel to other emerging mar-
kets in similar stages of development. Record market capitalization growth rates can be noted in Morocco,
Jordan, and Tunisia and to a lesser extent in Egypt over the 1998–2013 period (Table 3). This is due tomassive
privatization plans introduced in those countries, to the extensive sale of government assets to private firms,
and to the considerable efforts devoted recently in enhancing the efficiency, depth, integration, and liquidity
of the four stock markets. While the number of listed companies in Egypt has declined from 861 in 2004 to
219 in 2015, it registered an increase in the remaining three MENA countries. Turnover ratios have slightly
deteriorated over the period under consideration, but stock market capitalization as percentage of GDP has
improved in all MENA countries with the highest ratio recorded in Jordan in 2012 at 90%, and a slight deteri-
oration in Egypt. Themost affected countries by the recent US financial crisis are Egypt, Tunisia, andMorocco.
As also shown in Table 3, the MENA countries are endowed with functional and internationally open equity
markets. Settlement cycles, trading systems andmarket regulation have converged during recent years. In ad-
dition, all countries have ratified the International Accounting and Auditing Standards, although the report
frequency varies from one country to another. In spite of a common trend towards modernization, the
MENA stock markets still have distinctive institutional features. However, the recent open access to foreign
investors to almost all MENA stock markets has contributed significantly to increasing the vulnerabilities of
those markets to international and regional financial crises.
Table 3
MENA stock market developments: 1998–2015.

Start
date

Number of
listed companies

Stock market capitalization
(Billion $)

Stock market
Cap/GDP (%)

Value traded
(Billion $)

Turnover
ratio (%)

Egypt 1950 2004 2015 2004 2013 2004 2015 2004 2015 2004 2015
861 219 24.38 48.68 28.7 19.2 8.14 16 22.2 14.5

Tunisia 1969 1998 2014 1998 2014 1998 2014 1998 2014 1998 2011
38 75 2.27 9.67 10.4 21.1 0.52 0.9 1.7 0.9

Morocco 1929 1998 2015 1998 2013 1998 2012 1998 2012 1998 2012
53 76 15.68 53 39.2 60 2.52 6.31 10 9.8

Jordan 1978 1998 2012 1998 2012 1998 2012 1998 2011 1998 2012
150 247 5.84 26.9 73.8 90 1.1 4.02 11.6 10.3

Notes: 1—Number of companies listed: year-end totals, excluding listed investment funds where possible.
2—Stock market capitalization: year-end total market values of listed domestic companies.
3—Value traded: year-end total value traded of listed domestic company shares.
4—Turnover ratio: calculated by dividing the value of total shares traded by market capitalization for the year.
Source: World Bank's World development indicators database and the Arab monetary fund.



Table 4
MENA-GCC stock market developments: 2004–2015.

Start
date

Number of listed
companies

Stock market capitalization
(Billion $)

Stock market
Cap/GDP (%)

Value traded
(Billion $)

Turnover
ratio (%)

Qatar 1997 2005 2015 2000 2014 2000 2014 2005 2015 2005 2014
35 43 7.5 80 26 180 29 15 40.5 30

UAE 2000 2000 2014 2000 2014 2000 2014 2000 2014 2000 2014
27 74 11 120 0.1 4.6 NA NA 1.8 25.3

Kuwait 1983 2004 2013 2004 2013 2004 2013 2004 2013 2004 2013
117 209 69 107 NA NA 32 119 76 30

Oman 1988 2005 2013 2005 2013 2005 2013 2005 2013 2005 2013
111 128 15 19 45 22.6 0.3 8 2 42

KSA 1980 2000 2015 2000 2015 2000 2015 2000 2014 2000 2013
102 164 67.7 590 35 90.5 0.55 70 28.7 106.5

Bahrain 1989 2000 2015 2000 2012 2000 2012 2000 2010 2000 2012
29 42 6.6 16 73 52.2 0.24 0.28 3.5 1.9

NOTES: 1—Number of companies listed: year-end totals, excluding listed investment funds where possible.
2—Stock market capitalization: Year-end total market values of listed domestic companies.
3—Value traded: year-end total value traded of listed domestic company shares.
4—Turnover ratio: calculated by dividing the value of total shares traded by market capitalization for the year.
5—NA refers to not available.
Source: World Bank's World development indicators database and the Arab monetary fund.
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Unlike the above MENA stock Markets, the MENA-GCC stock markets have only come to the fore in the
1980s. Market capitalization is much more significant for the GCC stock markets ranging from US$ 19 billion
in Oman in 2013 to US$ 590 billion in Saudi Arabia in 2015 (Table 4) . With the exception of Bahrain, Kuwait
and Qatar, turn over ratios seem to be improving over the period under consideration pointing to improved li-
quidity in those markets. The number of listed companies on the respective stock markets has also unilaterally
increased for all GCC countries. Market capitalization as percentage of GDP has remained significant, ranging
from a low of 4.6% in the UAE in 2014 to a high of 180% in Qatar in 2014 (Table 4). The most affected MENA-
GCC countries by the recentUSfinancial crisis are theUAE, Kuwait, andQatar, and to a lesser extent Saudi Arabia.

4. Data and empirical methodology

4.1. Data

Our dataset is retrieved from the Thomson Reuters database and covers ten MENA countries each repre-
sented by its major stock market index in brackets: Bahrain (BHSEASI), Egypt (EGX 30), Jordan (ASE),
Morocco (CFG 25), Tunisia (TUNINDEX), Kuwait (KWSEIDX), Saudi Arabia (SASEIDX), UAE (DFMGI), Oman
(MMS 30) and Qatar ((DSM). Our data consists of daily closing price indices up from January 2005 to July
2014. For the World main financial markets we use the US (S&P 500), the UK (FTSE 100) and the French
(CAC 40) stock markets indices. The paper divides the MENA stock markets into two distinctive groups due
to their respective economic characteristics: oil versus non-oil producing countries. The first consists of the
MENA-GCC countries of Bahrain, Kuwait, Saudi Arabia, Oman, Qatar, and the UAE, while the second includes
the remaining MENA countries of Egypt, Jordan, Morocco, and Tunisia. Compounded day-to-day returns are
calculated as the natural logarithmic differences in prices: ln (Pt/Pt − 1).6 We develop a MENA stock market
index which is a market capitalization based weighted index constructed for Egypt, Jordan, Tunisia and
Morocco as a group. The MENA-GCC Index is a market capitalization based weighted index constructed re-
spectively for theMENA-GCC countries of Bahrain, Qatar, Oman, Kuwait, Saudi Arabia, and the UAE as a group.

Simple plots in Fig. 1 of those indices reveal that all MENA stockmarkets, aswell as, themorematuremar-
kets of the UK and France have been negatively affected by the 2008 US financial crisis. Fig. 1(a), (b) and
(c) also show that the major stock market indices exhibit significant similar dynamics over the period
under consideration.
6 The data has been adjusted to reflect discrepancies in holidays between theMENA stockmarkets and themoremature stockmarkets
of the US, UK, and France.
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Fig. 1.MENA and world stock market indices, 2005–2014. Source: Thomson Reuters.
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4.2. Unit root and cointegration tests

In order to test for financial market integration between the respective countries, we use the Johansen
(1991, 1995) cointegration tests after establishing non-stationarity of the stock market indices by applying
both the Phillips–Perron (PP) and Augmented Dickey–Fuller (ADF) Unit Root tests. It is common for time-
series data to demonstrate signs of non-stationarity; typically both the mean and variance of financial vari-
ables trend upwards over time. Tests for non-stationarity are carried out as a preliminary step to explore
the possibility of a significant long-run relationship between the stock market indices (Z), i.e., cointegration
tests.

The following regressions are employed
ΔZt ¼ β1 þ φ2Zt−1 þ
Xk

i¼1

δiΔZt−i þωt ; ð1Þ
whereΔ is thefirst-difference operator;β1, δi, andφ2 are constant parameters; andωt is awhite noise. The num-
ber of lags (k)will be determined based on the Akaike Information Criterion. The PP test involves the estimation
of Eq. (1), coupled with a non-parametric correction of the t-statistic for general forms of autocorrelation in
the errors. Eq. (1) is often expressed in an alternative form as ΔXt = (ρ − 1)Xt − 1 + ut =δXt − 1 + ut,
where δ = (ρ − 1). This latter equation is equivalent to Eq. (1), however, now the null hypothesis is δ = 0.
To determine the order of integration of the series,model (1) ismodified to include second differences on lagged
first and k lags of second differences. That is,
Δ2Zt ¼ α1 þ ϕ1ΔZt−1 þ
Xk

i¼1

μ iΔ
2 Zt−i þω1;t; ð2Þ

,Δ2Zt=ΔZt−ΔZt− 1,α1;ϕ1; μi, are constant parameters; andω1,t is awhite noise. The k lagged difference
where
terms are included so that the error terms ωt and ω1,t in both equations are serially independent. The null
Hypotheses are φ2 = 0, and ϕ1 = 0 respectively, i.e., a unit root exists in Zt, implying that the stock market
indices are non-stationary.

We next test for the existence of a long run relationship between the stockmarket indices. The tests to be
used are based onmaximum likelihood estimation that proposes two distinct tests for determining likelihood
ratios, including the trace and maximum eigenvalue statistics. The trace test determines r cointegrating
vectors' null hypothesis alongside the substitute n cointegrating vectors' hypothesis. If the value of r is 0,
then one can conclude that a long-run relationship does not exist between the non-stationary variables,
hence no cointegration exists (Osterwald-Lenum, 1992). The maximum eigenvalue test determines r
cointegrating vectors' null hypothesis alongside alternative hypothesis of (r + 1) cointegrating vectors. The
Johansen test starts with a vector autoregression (VAR) of the order p represented as:
It ¼ μ þ A1It−1 þ ::::þ ApIt−p þ εt ; ð3Þ
where It represents our (n × 1) vector of integrated I(1) stock markets indices, while εt represents an (n × 1)
innovations vector. The two likelihood ratio tests include the trace test and the maximum eigenvalue statis-
tics, and are defined in Eqs. (4) and (5) respectively (Lüutkepohl et al., 2002).
λTrace rð Þ ¼ −S
Xn

i¼rþ1

ln 1−λ
⌢

iÞ
�

ð4Þ

λMax r; rþ 1ð Þ ¼ −S ln 1−λ
⌢

rþ1Þ
�

ð5Þ
In Eqs. (4) and (5), S determines the number of usable observations, whileλ
⌢

i shows the estimated values
of the characteristic roots known also as the Eigen values obtained from the estimatedmatrix. The advantage
associated with this model is that it can be used in the estimation of several cointegration relationships (Lai
and Lai, 1991). The λ trace statistic tests the null hypothesis that the number of distinct cointegration
vectors is less than or equal to r, against a general alternative; whereas the λMax statistic tests the null hy-
pothesis that the number of cointegrating vectors is r against the alternative of r + 1 cointegrating vectors.
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4.3. Vector error correction model

After establishing whether the MENA countries as a group and the world major stock markets are
cointegrated, we next employ a Vector Error Correction Model (VECM) to tie the short-run behavior of each
stock market index to its long-run values. The VECMwas first introduced by Sargan (1984) and later popular-
ized by Engle andGranger (1987). Engle andGranger have shown that a systemof cointegrated variables can be
represented by a dynamic error-correction model (ECM) by invoking the Granger's Representation Theorem.

Rewriting Eq. (3) by adding and subtracting lagged terms to its right hand side, it follows that:
7 See
ΔIt ¼ γ þ π It−1 þ
Xk

i¼1

CkΔIt−k þ εt ð6Þ
where,ΔIt corresponds to the vector of stockmarket indices in first difference; πis an n× nmatrix of error cor-
rection variables reflecting the speed of adjustment towards the long-run equilibrium; εt is a column vector of
pure shocks; and γ corresponds to a vector of constants that accounts for the increasing trend over timewhen
it applies.

If the variables in Eq. (3) are cointegrated, then the VAR representation of the underlying variables in
Eq. (6) is necessary the VECM .This is because the VECM is nothing but a restricted VAR version under the re-
striction that the variables are cointegrated. Specifically rank (Π) is between zero and n, where n is the num-
ber of variables of interest. This is in line with Granger's representation theoremwhich states that for any set
of I(1) variables error correction and cointegration are equivalent representations.

Further, to examine the short run dynamics of the series, i.e., how financial shocks are transmitted, and the
degree offinancial vulnerability/contagion of the respective financialmarket,we also performGranger causal-
ity tests by runningmodel (6)without the error correction term resulting in a standard Vector Autoregression
(VAR) model. The issue of testing Granger causality in such scenarios has been the subject of considerable re-
cent empirical literature.7 If all variables contain a unit root but are not cointegrated, then the estimation
should be carried out through a VAR model with stationary time series (see Sims et al. (1990) and Toda
and Phillips (1993)). However, if the variables contain a unit root and are cointegrated, then Granger causality
should be conducted through the above VECM.

We next turn to explore how theMENAmarkets would react to shocks in theworld financial markets. For
the subgroup with evidence of cointegration, we deduce the impulse response function from the estimated
VECM above. For the remaining sub-groups with evidence of no cointegration, we estimate a VAR model on
the first difference of the stock indices for the purpose of deducing the appropriate impulse response func-
tions. Impulse response functions trace the effect of a one standard deviation shock to one of the innovations
on current and future values of the endogenous variable. In other words, a shock to the j-th variable directly
affects the j-variable, and is also transmitted to all of the endogenous variables through the dynamic structure
of either the VECM or the VAR model.

Finally, portfolio theory stresses the benefits of diversification, where the variance of an entire portfolio is
proved to be lower than the lowest variance of any stock in the portfolio. Elton and Gurber (1997) furnished
empirical evidence for the gains that could be achieved from portfolio diversification. They also showed that
for an n-asset portfolio, the marginal benefit from a portfolio composed of 30 assets is very close to a portfolio
containing 1000 assets and, therefore, buying the market portfolio is as good as buying a portfolio with 30 as-
sets. Moreover, the magnitude and the sign of the correlation coefficients indicate howwell the portfolio is di-
versified. In principle, a well-diversified portfolio includes stocks that don't commove together. Cointegration
and granger-causality tests point to the sign andmagnitude of the correlation between assets and, therefore, in-
dicate what assets should be included in the portfolio in order to achieve awell-diversified portfolio. This is the
line we follow in this paper for the purpose of studying the diversification potentials of MENA stock markets.

5. Empirical results

In order to test for financial market integration between the respective countries, we start by testing the
existence of a long run relationship between (a) the MENA stock markets as an individual group (Egypt,
for instance Engle andGranger (1987); Sims et al. (1990); Toda and Phillips (1993), and Toda andYamamoto (1995) among others.



Table 5
Unit root tests on stock market returns, 2005–2014.

Mackinnon's critical values

S&P 500 FTSE 100 CAC 40 MENA-GCC MENA 5% 1%

Random walk
PP −66.3** −60.49** −60.1** 49.07** −49.74** −1.95 −2.56

Constant
PP −66.3** −60.50** −60.1** −49.06** −49.73** −2.86 −3.43

Constant and time trend
PP −66.4** −60.49** −60.1** −49.06** −49.70** −3.41 −3.96

Random walk
ADF −65.8** −59.91** −59.39** −29.83** −25.23** −1.95 −2.56

Constant
ADF −65.9** −59.91** −59.3** −29.83** −25.26** −2.86 −3.43

Constant and time trend
ADF −65.9** −59.90** −59.3** −29.82** −25.33** −3.41 −3.96

Notes: 1— PP is the Phillips–Perron unit root test; and ADF is the Augmented Dickey Fuller test. 2— The proper lag lengths are based on
theAkaike Information Criterion (AIC). 3—A ** indicates rejection of the null hypothesis of non-stationarity at the 1% level of significance.
4— The last two columns areMackinnon's Critical values at the 5% and 1% significance level respectively. 5— TheMENA andMENA-GCC
Indices are twomarket capitalization basedweighted indices constructed respectively for theMENA countries as a group and theMENA-
GCC countries as a second group. The random walk assumes no intercept or time trend in the respective series, while the constant as-
sumes a drift in the series, and a constant and time trend assumes the existence of both a drift and a time trend in the respective series.
Source: Author's estimates.
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Jordan, Tunisia, and Morocco); (b) the MENA-GCC stock markets as a group (Saudi Arabia, Bahrain, Kuwait,
Qatar, Oman and the UAE); (c) the 10 MENA stock markets as one group; And (d) between both MENA
and GCC markets on one hand and the UK, US and the French stock markets, on the other. For this purpose
the Johansen (1991, 1995) cointegration tests will be used after establishing non-stationarity of the series
by applying both the Phillips–Perron (PP) and Augmented Dickey–Fuller (ADF) Unit Root tests.

The (PP) and (ADF) unit root test results indicate that the MENA and the world stock market Indices are
non-stationary in the levels (Tables A.1, A.3 and A.3). However, unit roots in first differences of the respective
stock market index are rejected at the 1% significance level, suggesting that stock market returns (or index
changes) are stationary (Table 5).8 We conclude that daily World and MENA indices are integrated of order
1 (I(1)). That is, the first-differenced Indices do not exhibit a unit root, i.e., the stock market return series
are stationary. The ADF and PP tests indicate that each stock market index achieves stationarity only if con-
verted to first-difference. Thus, each index is integrated of the first-order I(1). Since the ΔZt series are station-
ary, they are an I(0) stochastic processes, which means the Zt series are I(1) time series; essentially they are
random walks (non-stationary stochastic processes).

The Likelihood Ratio tests reported in Table 6 reveal one co-integrating vector at the 5% significance level
for both the λtrace and the λMax statistics between theMENA-GCC stockmarkets. This is not surprising since
GCC countries have made substantive efforts to integrate their financial markets, and have removed all the
barriers to the flow of capital between member countries.9 Financial and monetary integration efforts within
the GCC are also aiming at having one common currency and one fully integrated financial market. The sce-
nario is not quite similar for the remaining MENA stock markets. Table 7 indicates no co-integrating vector
at the 5% significance level for both the λtrace λMax statistics between the MENA stock markets. Therefore
8 Dickey–Fuller testsmay fail to reject the unit root hypothesis if the series present a break-in-the-trend. Since thedata used in the pres-
ent paper spans the period from January 2005 to July 2014, structural breaks cannot be ruled out, given the political and financial turmoil
that theMENA stockmarkets have experienced.While the PP test is a good supplement of the ADF type test, we have also tested for unit
roots using the KPSS statistic test, which implements the unit root test proposed by Kwiatkowski et al. (1992) with trend stationarity (τ)
as the null hypothesis. The unit root test results do not defer from those already outline above.

9 Since 1997 Bahrain and Kuwait have linked their stockmarkets by allowing the cross listing of local stocks. Financial markets that are
located in the same geographical area and have identical cohorts of investors are bound to have stock markets which react to various
shocks in the sameway. In additionwhen a stock is cross-listed inmore than twomarkets, then a shock in onemarket is likely to be trans-
mitted to the other because investors will tend to react to various financial shocks in a similar way.



Table 6
Cointegration tests: MENA-GCC Countries, 2005–2014.

Hypothesis λ-Trace statistics Critical value Hypothesis λ-Max-Eigen statistics Critical value

H0 HA 5% H0 HA 5%

r = 0 r ≥ 1 93.02* 83.93 r = 0 r = 1 49.87* 36.63
r ≤ 1 r ≥ 2 43.13 60.06 r = 1 r = 2 17.02 30.43
r ≤ 2 r ≥ 3 26.12 40.17 r = 2 r = 3 14.91 24.15
r ≤ 3 r ≥ 4 11.2 24.2 r = 3 r = 4 7.65 17.79
r ≤ 4 r ≥ 5 3.55 12.32 r = 4 r = 5 3.32 11.22
r ≤ 5 r ≥ 6 0.23 4.12 r = 5 r = 6 0.23 4.12

Notes: The Johansen co-integration likelihood ratio test is based on the trace of the stochastic matrix and on the λ-Max-Eigen statistics.
Both tests assume no linear deterministic trend in the data and no constant; r represents the number of co-integrating vectors; maximum
lags 15 days in VAR; asymptotic critical values are from Mackinnon-Haug-Michelis (1999); a * denotes significance at the 5% level. Data
sample used: 2005–2014. H0 is defined as the null hypothesis, while HA is the alternative.
Source: Author's estimates.
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the stockmarkets of Egypt, Jordan, Morocco and Tunisia appear to be segregated from one another. Along the
same lines, Table 8 reveals no cointegration between the MENA and GCC stock markets which means that
those countries are still segregated as a group casting doubt on the question of whether MENA stockmarkets
are regionally integrated.Moreover, Table 9 indicates no co-integrating vector between the GCC stockmarket
weighted index and themorematuremarkets of the US, UK and France.While GCCmarkets appear not be in-
tegrated with the world major stock markets (Table 9), MENA financial markets have matured and are now
integrated with the world financial markets (Table 10). Thus, MENA-GCC stock markets can enhance and di-
versify the portfolios of the remaining MENA region's investors. This is also true for international investors
seeking diversification in emerging markets. The MENA stock markets offer the equity rich GCC countries di-
versification potentials not offered by other regional financial markets.

Our empirical findings show that long run portfolio diversification can be achieved between assets traded
in the MENA stock markets of Egypt, Jordan, Morocco and Tunisia. Moreover, diversification can also be
achieved across the 10 MENA stock markets, since stock markets of the whole MENA region are not
cointegrated. Finally, while the MENA stock markets cannot diversify international portfolios, MENA GCC
can still offer significant diversification potentials to investors in France, the UK and the US.

As our earlier results suggest that the stockmarket indices contain a unit root but are not cointegrated, and
following Sims et al. (1990), and Toda and Phillips (1993), the causality tests involve estimation of a VAR
model but in first difference, i.e., on stock market returns. The causality tests are conducted for 3 lags. The
Table 7
Cointegration tests: MENA countries, 2005–2014.

Hypothesis λ- Trace statistics Critical value Hypothesis λ- Max-Eigen statistics Critical value

H0 HA 5% H0 HA 5%

r = 0 r ≥ 1 29.18 40.17 r = 0 r = 1 16.32 24.15
r ≤ 1 r ≥ 2 12.94 24.27 r = 1 r = 2 9.22 17.79
r ≤ 2 r ≥ 3 3.72 13.2 r = 2 r = 3 3.66 11.22
r ≤ 3 r ≥ 4 0.05 4.12 r = 3 r = 4 0.05 4.12

Notes: See notes of Table 6.
Source: Author's estimates.

Table 8
Cointegration tests: MENA and GCC weighted indices, 2005–2014.

Hypothesis λ-Trace statistics Critical value Hypothesis λ- Max-Eigen statistics Critical value

H0 HA 5% H0 HA 5%

r = 0 r ≥ 1 7.65 12.3 r = 0 r = 1 7.6 11.22
r ≤ 1 r ≥ 2 0.02 4.12 r = 1 r = 2 0.02 4.12

Notes: See notes of Table 6.
Source: Author's estimates.



Table 9
Cointegration tests: MENA-GCC index and world stock markets, 2005–2014.

Hypothesis λ-Trace statistics Critical value Hypothesis λ- Max-Eigen statistic Critical values

H0 HA 5% H0 HA 5%

r = 0 r ≥ 1 21.29 40.17 r = 0 r = 1 12.64 24.15
r ≤ 1 r ≥ 2 8.65 24.2 r = 1 r = 2 5.94 17.79
r ≤ 2 r ≥ 3 2.707 12.32 r = 2 r = 3 2.36 11.22
r ≤ 3 r ≥ 4 0.33 4.12 r = 3 r = 4 0.33 4.12

Notes: See notes of Table 6.
Source: Author's estimates.

Table 10
Cointegration tests: MENA index and world stock markets, 2005–2014.

Hypothesis λ-Trace statistics Critical value Hypothesis λ-Max-Eigen statistics Critical value

H0 HA 5% H0 HA 5%

r = 0 r ≥ 1 55.37* 54.07 r = 0 r = 1 28.92* 28.58
r ≤ 1 r ≥ 2 28.45 35.19 r = 1 r = 2 17.5 22.29
r ≤ 2 r ≥ 3 10.95 20.261 r = 2 r = 3 7.5 15.89
r ≤ 3 r ≥ 4 3.42 9.164 r = 3 r = 4 3.4 9.16

Notes: See notes of Table 6 with one exception: both tests assume no linear deterministic trend in the data but with a constant.
Source: Author's estimates.
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results, which are summarized in Table 11, suggest that thefive variables are significantly related in the short-
run. Specifically, the null hypothesis that the US, UK and France's stock markets do not Granger cause MENA
andGCC are soundly rejected at the 1% level of significance. This points to the increased vulnerability of the 10
MENA stock markets to financial and debt crises in the more mature markets of the US, UK and France. This
also explains how the 2008 US financial crisis led to a significant fall down in the major MENA stockmarkets.
The reverse hypotheses that the MENA andMENA-GCC stock markets do not Granger cause the stock markets
of the US, UK, and France cannot be rejected. This is a plausible result given the relatively small stock market
Table 11
Return dynamics: MENA and world stock markets, 2005–2014.

Short-run granger causality

Null hypothesis # of Obs. F-statistics Probability

MENA does not Granger cause GCC 3431 4.78** 0.00
GCC does not Granger cause MENA 24.34** 0.00
SP500 does not Granger cause GCC 3431 25.33** 0.00
GCC does not Granger cause SP500 0.79 0.56
FTSE does not Granger cause GCC 3431 12.72** 0.00
GCC does not Granger cause FTSE 0.83 0.51
CAC40 does not Granger cause GCC 3431 11.50* 0.00
GCC does not Granger cause CAC40 0.85 0.53
SP500 does not Granger cause MENA 3431 46.88** 0.00
MENA does not Granger cause SP500 0.93 0.46
FTSE does not Granger cause MENA 3431 19.51** 0.00
MENA does not Granger cause FTSE 1.37 0.23

Vector-error correction model

Long-run VECM # of Obs. F-statistics

VECM Eq. (6) 3431 5.58**
VECM Eq. (6) 3431
US dependent variable 22.23**
UK dependent variable 12.86**
France dependent variable 27.12**

Notes: A ** indicates significance at the 1% level.
Source: Author's estimates.



Table 13
Return dynamics: MENA-GCC stock markets, 2005–2014.

Dependent var:Δ(Bahrain) Dependent var:Δ(Kuwait) Dependent var: Δ(Qatar)
Chi-sq Prob. Chi-sq Prob. Chi-sq Prob.

Δ(Kuwait) 12.23 0.00 Δ(Bahrain) 0.99 0.61 Δ(Bahrain) 3.36 0.19
Δ(Qatar) 12.28 0.00 Δ(Qatar) 0.46 0.80 Δ(Kuwait) 2.70 0.26
Δ(Oman) 6.07 0.05 Δ(Oman) 0.27 0.87 Δ(Oman) 17.94 0.00
Δ(Saudi) 60.02 0.00 Δ(Saudi) 156.03 0.00 Δ(Saudi) 173.92 0.00
Δ(UAE) 0.49 0.78 Δ(UAE) 0.67 0.72 Δ(UAE) 9.02 0.01
All 126.18 0.00 All 163.76 0.00 All 209.32 0.00

Dependent var: Δ(Oman) Dependent var: Δ(Saudi) Dependent var: Δ(UAE)
Chi-sq Prob. Chi-sq Prob. Chi-sq Prob.

Δ(Bahrain) 7.85 0.02 Δ(Bahrain) 3.60 0.17 Δ(Bahrain) 1.82 0.40
Δ(Kuwait) 18.04 0.00 Δ(Kuwait) 4.84 0.09 Δ(Kuwait) 0.46 0.79
Δ(Qatar) 2.72 0.26 Δ(Qatar) 8.59 0.01 Δ(Qatar) 2.44 0.29
Δ(Saudi) 76.90 0.00 Δ(Oman) 6.20 0.05 Δ(Oman) 2.15 0.34
Δ(UAE) 17.44 0.00 Δ(UAE) 9.02 0.01 Δ(Saudi) 153.99 0.00
All 169.39 0.00 All 32.37 0.00 All 167.21 0.00

Notes: 1—A * indicates significance at the 5% level. 2—A ** indicates significance at the 1% level.
3. All variables are taken in first difference. Chi-sq refers to the Chi-square distribution function. Δ is the first difference operator.
Source: Author's estimates.

Table 12
Return dynamics: MENA stock markets, 2005–2014.

Null hypothesis: # of Obs. F-statistics Prob.

MOROCCO does not Granger cause EGYPT 3434 0.31 0.74
EGYPT does not Granger cause MOROCCO 9.18** 0.00
JORDAN does not Granger cause EGYPT 3434 2.67 0.07
EGYPT does not Granger cause JORDAN 12.93** 0.00
TUNISIA does not Granger cause EGYPT 3434 1.52 0.22
EGYPT does not Granger cause TUNISIA 4.75** 0.01
JORDAN does not Granger cause MOROCCO 3434 0.58 0.56
MOROCCO does not Granger cause JORDAN 4.05** 0.02
TUNISIA does not Granger cause MOROCCO 3434 0.45 0.64
MOROCCO does not Granger cause TUNISIA 0.44 0.64
TUNISIA does not Granger cause JORDAN 3434 2.00 0.14
JORDAN does not Granger cause TUNISIA 2.31 0.10

Notes: 1—A * indicates significance at the 5% level. 2—A ** indicates significance at the 1% level.
3. All variables are taken in first difference.
Source: Author's estimates.
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capitalization of the MENA markets. Unlike our earlier findings that in the long-run, the MENA region (MENA
and MENA-GCC) appear to be financially segregated, short run Granger causality could not be rejected for
theMENA andMENA-GCC stockmarkets. Finally, the highly significant F-Statistics on the VECMmodel are con-
sistentwith our earlierfindings. Specifically, the highly significant F statistics inmodels (6) provide an addition-
al support for the existence of a strong co-integrating relationship between the MENA markets and the world
stockmarkets in the long-run. The above results clearly point towards the vulnerability of both theMENA-GCC
and MENA stock markets to international financial crises in the more mature markets of the US and Europe.10

Our empirical results are in line with those of Beirne et al. (2008) and Frank et al. (2008).
10 Following 2008–2009 financial crisis, we tested for structural breaks in the data. However, standard tests, like the Chow test, do not
apply given that the variables under consideration are non-stationary. Accordingly, we divided our sample into two sub-samples running
from Jan 2005–Sep 2008 and from Sep 2008–July 2014, and we tested whether the cointegration relationships have changed before and
after the crisis between the following groups of countries: (1) MENA andMENA-GCC; (2)MENA countries and theWorld stockmarkets;
(3) MENA-GCC and theWorld markets; and 4) MENA and MENA-GCC indices and the world stock market indices. Interestingly enough,
none of the cointegration relationships change in any of the tested sub-groups. This provides enough empirical evidence to assume that
the dynamic relationships did not change before and after the 2008 US financial crisis. The empirical results are available upon request.
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Fig. 2. Impulse response functions: MENA and world stock markets, 2005–2014. Source: Author's estimates.
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To explore how financial vulnerabilities are propagated regionally across the MENA stock markets, we
next perform Granger causality tests on each sub region (MENA and MENA-GCC) separately. Table 12 indi-
cates that Egypt has a significant short run effect on all three remaining MENA stock markets, whereas
Table 13, indicates that Saudi Arabia appear to have the same impact on the remaining GCC stock markets.
Therefore, any future financial crisis erupting in either one of those two stock markets will be expected to
propagate swiftly across the MENA region's financial markets. These empirical findings are also confirmed
in the impulse response functions below, whereby Saudi and Egyptian financial shocks appear to significantly
impact the remaining stock markets and over an extended period of time of at least 20 days (Appendix
Figs. A.1 and A.2).

Finally, impulse response functions shed light on the dynamics of the variables included in theVECM. Fig. 2
reveals that shocks to both the US (S&P) and UK (FTSE) stockmarkets affect significantly theMENA index but
not the other way round. Specifically, a one standard deviation positive shock to the S&P seems to affect sig-
nificantly theMENA stockmarkets permanently and for a period larger than 3 days. The effect of the UKmar-
ket on the MENA stock markets is also significant but that of France seems to be less significant. This can be
attributed to the fact that cultural, financial and economic relations between the US and the UK are much
more importantwith Egypt and Jordan, than they arewith Tunisia andMorocco, the only twoMENAcountries
with important trade, cultural, and financial tieswith France. SinceMorocco and Tunisia's share in totalMENA
market capitalization is much smaller than its remaining counterparts, the French stock market seems to af-
fect insignificantly theMENAmarkets. This also constitutes evidence as towhy the recent Europeandebt crisis
has had a negligible impact on MENA's financial markets.

Fig. 2 also shows that shocks to both the US (S&P) and UK (FTSE) stock markets affect significantly the
MENA-GCC stock market index, pointing to the strong financial and trade linkages that exist between GCC
countries and mainly the US. Since financial crises are transmitted mainly through the financial and trade
channels, the 2008 US financial crisis has had devastating consequences on the stock markets of the UAE,
Kuwait and Qatar. Finally, our earlier findings of short run causality between the MENA stock markets are
again confirmed in Fig. 2 with both sub groups affecting positively each other. The impact of a shock in
the MENA-GCC appears to be more significant on the remaining MENA stock markets then the reverse
case.

Our empirical findings show that short run portfolio diversification, i.e.; portfolios that are built for the
purpose of achieving short term gains is absent in our sample stock markets and over the period under con-
sideration. Granger causality results between MENA and GCC stock markets, as well as, between MENA and
GCC, on the one hand, and the world stock markets, on the other, appear to be all significant pointing to
the lack of short term portfolio diversification opportunities across the stock markets in our sample.

6. Conclusion and policy recommendations

This paper highlighted some important aspects of financial integration in the MENA region and between
MENA and the rest of the world. After highlighting the main characteristics of MENA's financial markets,
the paper used a dynamic time series model to study empirically the implications of financial integration
and contagion vulnerability both at the regional and international levels. The issue of financial market inte-
gration has received considerable attention in the finance literature after portfolio managers realized that
emerging financial markets offer diversification potentials not offered by more mature financial markets.
Our empirical results confirmed that while the stockmarkets of Egypt, Tunisia, Jordan andMorocco have ma-
tured and are cointegrated with the world financial markets, evidence of regional financial integration is still
weak except in the short run. Short run Granger causality tests and impulse response functions reveal that
financial shocks in the US and UK stock markets are indeed transmitted to the region, increasing the vulner-
ability of the MENA region, including GCC countries, to international financial turmoil. Although, the GCC
stockmarkets appear to be segregated from the rest of theworld, they can still offer diversification potentials
to international and regional investors.

Next,we turnedour attention to the examination of linkages and spillover effects amongMENA stockmar-
kets and between them as a group and the world major stock markets. Our empirical findings revealed that
themain stockmarkets of theMENA region reacted significantly to their world counterparts, but that smaller
MENA-GCCmarkets were isolated from the rest of the world. This finding took us a step further in confirming
that the main MENA stock markets were maturing, and becoming integrated with the world stock markets.
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While integration is generally a goal of any emerging market, it offers little reward to international investors
seeking diversification. If all stock markets were fully integrated, investors will not find the diversification
benefits they desire by tapping into emerging markets. Our results suggest that the stock markets of
Tunisia, Egypt, and Morocco appear already integrated with the rest of the world markets. In addition to
this long-run linkage, there is also strong evidence of important short-run Granger causality effects flowing
unidirectionally from the World main stock markets to the MENA markets in general including the MENA-
GCC stockmarkets, and shocks to the US and UK stockmarkets appear to significantly affect theMENA region
but for short periods of time. Therefore, portfoliomanagers diversifying inMENA should not ignore the impact
of short-term turmoil on portfolio performancewhen examining the impact of globalization and increased fi-
nancial integration.While financial integration can spur growth and development in theMENA region during
periods of financial stability, capital account liberalization can, however, have undesirable effects on those
countries' stockmarkets, and on afirm-levelfinancing conditionswhen globalfinancialmarkets are in turmoil
with devastating consequences on investment, capital inflows, and subsequently on the rate of growth of
GDP.

The empirical results of our study are in line with the literature suggesting that financial integration leads
to a higher vulnerability in turmoil periods. From a policy perspective, our results suggest that while greater
financial integration in MENA carries long run benefits, it goes along with short run costs in times of interna-
tional crises periods. These costs are not confined to the macroeconomic level but also affect a firm's cost
of capital. This may partly explain the observed drop in portfolio and direct investment inflows and in
aggregate investment in the MENA region in the aftermath of the global financial crisis (given that the cost
of capital negatively affects the net present value of investment projects). Our study's message is clear: exter-
nal financial shocks revert the expected negative relationship between financial integration and portfolio
diversification.

The recent financial and debt crises of the last 8 years have shown the importance of intra-regional in-
tegration as a mean to avert contagion within the region. Enhanced intra-regional financial integration
will reduce those markets' reliance on the more mature stock markets, and will help deepen MENA's finan-
cial markets. The MENA-GCC countries have made significant steps in that direction. Intra-regional foreign
direct investments and portfolio investments have risen in many MENA countries but not to the level re-
quired to enhance growth and development. As for capital market integration, the amount of funds that
flows intra-regionally depends on regulatory aspects related to stock markets and foreign investments.
MENA countries need to lift barriers and restrictions on foreign investments in domestic equity markers, a
major hurdle preventing deeper capital market integration.11 More pronounced intra-regional integration
should enable investors throughout the region to achieve more portfolio diversification, and improve re-
sources allocation.

The policy challenge is, therefore, to protect the MENA emerging economies from hot capital flows and
global liquidity shocks, while reaping the benefits of integration. Given the already observed low levels of
portfolio investment in the region, we argue that capital market segmentation and financial repression poli-
cies would have a small impact on stability and bring undesirable macroeconomic results.

This paper has shown that the recent US and European financial crises have passed through to the emerg-
ingMENA economies, with financial and trade linkages as key channels of transmission. Financial integration
between theUS and Europe and theMENA emerging economies seems to be a key channel of transmission. In
fact, the two dominant markets of Egypt and Saudi Arabia, which are the most indebted economies in the
MENA region, appear to be more vulnerable to financial crises in advanced economies than the remaining
MENA countries that are less financially linked to these economies. The vulnerability of the MENA countries
to international financial crises can be mitigated through the accumulation of foreign reserves and through
lowering their respective current account and fiscal deficits. However, it is clear that reducing individual
MENA countries' financial vulnerabilities alone cannot protect those economies from a major financial crisis
in advanced economies, like the 2008 US financial crisis.
11 For example, Amman Stock Exchange imposes a ceiling of 50% foreign ownership for companies operating in some specific sectors,
foreign investors are allowed to own amaximumof 49% of the UAE corporations, and foreign ownership inOmani companies is generally
limited to 70%.
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Finally, the study has shown that there exists a tradeoff between financial stability, integration and finan-
cial markets development, where the stability of the MENA financial system does contribute to its develop-
ment and integration. In the opposite direction, a more integrated and innovative financial sector in the
MENA region is expected to enhance future financial stability and reduce the vulnerability of the MENA
region's financial markets to global financial crises. However, the recent financial crises have demonstrated
that a highly integrated and developed financial system does not always strengthen financial stability.
Under certain conditions, financial integration and certain forms of financial innovation can contribute to
the build-up of vulnerabilities and the emergence of systemic risks, aswas the case in theMENA region during
the recent financial crises episodes.
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Fig. A.1. Impulse response functions: MENA-GCC Stock Markets, 2005–2014. Source: Author's estimates.
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Fig. A.2. Impulse response functions: MENA Stock Markets, 2005–2014. Source: Author's estimates.

Table A.1
Unit root tests on world stock market indices, 2005–2014.

Mackinnon's critical values

S&P 500 FTSE 100 CAC 40 5% 1%

Random walk
PP 1.12 0.51 0.01 −1.95 −2.56
PP, FD −65.29** −60.96** −60.69** −1.95 −2.64

Constant
PP −0.09 −1.92 −1.48 −2.86 −3.43
PP, FD −65.33** −60.97** −60.68** −2.96 −3.65

Constant and time trend
PP −0.75 −2.08 −1.74 −3.41 −3.96
PP, FD −65.44** −60.96** −60.67** −3.56 −4.27

Random walk
ADF 1.02 0.39 −0.07 −1.95 −2.56
ADF, FD −64.81** −60.61** −60.18** −1.95 −2.64
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Table A.2
Unit root tests on MENA-GCC stock market indices, 2005–2014.

Mackinnon's
critical values

Bahrain Kuwait Oman Qatar Saudi Arabia UAE 5% 1%

None
PP −0.58 −0.21 0.38 0.9 −0.31 0.42 −1.95 −2.56
PP, FD −52.0** −55.46** −49.8** −47.7** −54.13** −52.5** −1.95 −2.64

Constant
PP −0.58 −1.24 −2 −0.66 −1.41 −1.01 −2.86 −3.43
PP, FD −52.0** −55.45** −49.8** −47.7** −54.13** −52.49** −2.96 −3.65

Constant and time trend
PP −1.75 −2.26 −1.89 −0.73 −1.52 −0.74 −3.41 −3.96
PP, FD −52.0** −55.40** −49.8** −47.7** −54.12** −52.49** −3.56 −4.27

None
ADF −0.6 0.11 0.37 0.84 −0.3 0.46 −1.95 −2.56
ADF, FD −51.3** −30.25** −40.3** −39.6** −20.85** −31.41** −1.95 −2.64

Constant
ADF −0.5 −1.01 −2.01 −1.01 −1.46 −0.85 −2.86 −3.43
ADF, FD −51.3** −30.24** −40.3** −39.6** −20.85** −31.42** −2.96 −3.65

Constant and time trend
ADF −1.71 −2.19 −1.88 −1.07 −1.6 −0.49 −3.41 −3.96
ADF, FD −51.3** −30.27** −40.3** −39.6** −20.85** −31.43** −3.56 −4.27

Notes: See notes of Table A.1.
Source: Author's estimates.

Table A.1 (continued)

Mackinnon's critical values

S&P 500 FTSE 100 CAC 40 5% 1%

Constant
ADF −0.23 −2.14 −1.67 −2.86 −3.43
ADF, FD −64.81** −60.61** −60.17** −2.96 −3.65

Constant and time trend
ADF −0.88 −2.3 −1.95 −3.41 −3.96
ADF, FD −64.83** −60.60** −60.16** −3.56 −4.27

Notes: 1— PP is the Phillips–Perron test; FD is the first difference, and ADF is the Augmented Dickey Fuller. 2—The proper lag lengths are
based on the Akaike Information Criterion (AIC). 3 — A ** indicates rejection of the null hypothesis of non-stationarity at the 1% level of
significance. 4 — The last two columns are Mackinnon's critical values at the 5% and 1% significance level respectively.
Source: Author's estimates.

Table A.3
Unit root tests on MENA stock market indices, 2005–2014.

Mackinnon's critical
values

Egypt Morocco Tunisia Jordan 5% 1%

None
PP 0.3 0.38 1.51 −0.58 −1.95 −2.56
PP, FD −52.1** −51.7** −48.18** −50.11** −1.95 −2.64

Constant
PP −2.18 −2.18 −1.68 −0.99 −2.86 −3.43
PP, FD −52.1** −51.7** −48.17** −50.10** −2.96 −3.65

(continued on next page)
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Table A.3 (continued)

Mackinnon's critical
values

Egypt Morocco Tunisia Jordan 5% 1%

Constant and time trend
PP −2.26 −1.7 −0.71 −3.03 −3.41 −3.96
PP, FD −52.1** −51.71** −48.16** −50.10** −3.56 −4.27

None
ADF 0.3 0.36 1.49 −0.66 −1.95 −2.56
ADF, FD −31.4** −51.78** −35.01** −31.28** −1.95 −2.64

Constant
ADF −2.11 −2.18 −1.68 −1.05 −2.86 −3.43
ADF, FD −31.4** −51.79** −35.09** −31.28** −2.96 −3.65

Constant and time trend
ADF −2.18 −1.72 −0.73 −2.86 −3.41 −3.96
ADF,FD −31.4** −51.85** −35.13* −31.28** −3.56 −4.27

Notes: See notes of Table A.1.
Source: Author's estimates.

34 S. Neaime / Emerging Markets Review 27 (2016) 14–35
References

Adelman, Irma, Yeldan, E., 2000. Is this the end of economic development? Structural Change and Economic Dynamics 11(2). Elsevier,
pp. 95–109

Balakrishnan, R., Danninger, S., Elekdag, S., Tytell, I., 2009. The transmission of financial stress from advanced to emerging economies.
IMF WP/09/133. International Monetary Fund, Washington.

Beirne, J., Guglielmo, M., Schulze-Ghattas, M., Spagnolo, N., 2008. Volatility spillovers and contagion frommature to emerging stockmar-
kets. IMF Working Papers 08/286. International Monetary Fund, Washington.

Calvo, Guillermo A., Mendoza, Enrique G., 2000. Capital-markets crises and economic collapse in emerging markets: an informational-
frictions approach. Am. Econ. Rev. 90 (2), 59–64.

Calvo, G., Izquierdo, A., Mejia, L., 2008. Systemic sudden stop: the relevance of balance-sheet effects and financial integration. NBER
Working Paper No. 14026.

Collins, D., Abrahamson, M., 2006. Measuring the cost of equity in African financial markets. Emerg. Mark. Rev. 7, 67–81.
Dungey, M., Fry, R., González-Hermosillo, B., Martin, V.L., 2005. Empirical modelling of contagion: a review of methodologies. Quantita-

tive Finance 5(1). Taylor and Francis Journals, pp. 9–24.
Elton, E., Gurber, M.J., 1997. Modern portfolio theory, 1950 to date. J. Bank. Financ. 21, 1742–1959.
Engle, R.F., Granger, C.W.J., 1987. Co-integration and error-correction: representation, estimation and testing. Econometrica 55,

251–276.
Forbes, K., Chinn, M., 2004. A decomposition of global linkages in financial markets over time. Rev. Econ. Stat. 86 (3), 703–722.
Frank, N., González-Hermosillo, B., Hesse, H., 2008. Transmission of liquidity shocks: evidence from the 2007 subprime crisis. IMFWork-

ing Paper 08/200. International Monetary Fund, Washington.
Gerlach, R., Chen, C., Lin, D., Huang, M.-H., 2006. Asymmetric responses of international stock markets to trading volume. Stat. Mech.

Appl. 2, 422–444.
Gonzalez-Hermosillo, B., Hesse, Heiko, 2009. Global market conditions and systemic risk. IMF Working Papers 09/230. International

Monetary Fund.
Guyot, A., L.-Segot, T., Neaime, S., 2014. Foreign shocks and international cost of equity destabilization: evidence from the MENA region.

Emerg. Mark. Rev. 18, 101–122.
Harvey, Campbell R., 1995. Predictable risk and returns in emergingmarkets. Review of Financial Studies 8(3). Society for Financial Stud-

ies, pp. 773–816.
Hutchison, Michael M., Noy, Ilan, 2006. Sudden stops and the Mexican wave: currency crises, capital flow reversals and output loss in

emerging markets. J. Dev. Econ. 79 (1), 225–248.
Kaminsky, G., Reinhardt, C., 2003. Financial markets in times of stress. J. Dev. Econ. 69 (2), 451–470.
Kwiatkowski, D., Phillips, P., Schmidt, P., Shin, Y., 1992. Testing the null hypothesis of stationarity against the alternative of a unit root.

How sure are we that economic time series have a unit root? J. Econ. 54, 159–178.
Lagoarde-Segot, T., Lucey, B.M., 2009. Shift-contagion vulnerability in the MENA stock markets. World Econ. 32 (10), 1478–1497.
Lai, K.S., Lai, M., 1991. A cointegration test for market efficiency. J. Futur. Mark. 11 (5), 567–575.
Lüutkepohl, H., Saikkonen, P., Trenkler, C., 2002. Maximum eigenvalue versus trace tests for the cointegrating rank of a VAR process.

Econ. J. 4 (2), 287–310.
Mansoorian, A., Neaime, S., 2003. Durable Goods, Habits, Time Preference, and Exchange Rates. North American J. Econ. Financ. 14 (1),

115–130.
Mora, N., Neaime, S., Aintablian, S., 2013. Foreign currency borrowing by small firms in emerging markets: when domestic banks inter-

mediate dollars. J. Bank. Financ. 37 (3), 1093–1107.
Neaime, S., 2000. The Macroeconomics of Exchange Rate Policies, Tariff Protection and the Current Account: A Dynamic Framework. APF

Press, Toronto, Canada.

http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0005
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0005
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0010
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0010
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0015
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0015
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0020
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0020
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0025
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0025
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0030
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0035
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0035
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0040
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0045
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0045
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0050
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0055
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0055
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0060
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0060
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0065
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0065
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0070
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0070
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0075
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0075
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0080
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0080
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0085
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0090
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0090
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0095
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0100
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0105
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0105
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf2005
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf2005
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0110
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0110
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf1005
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf1005


35S. Neaime / Emerging Markets Review 27 (2016) 14–35
Neaime, S., 2002. Liberalization and financial integration of MENA stock markets. Regional trade, finance and labor markets. Proceedings
of the Economic Research Forum (ERF) Ninth Annual Conference, Al Sharjah, UAE, pp. 26–28.

Neaime, S., 2004. Portfolio diversification and financial integration of MENA stock markets. Lecture and Working Paper Series, No. 3.
American University of Beirut, pp. 1–31.

Neaime, S., 2006. Volatilities in Emerging MENA stock markets. Thunderbird Int. Bus. Rev. 48 (4), 455–484.
Neaime, S., 2012. The global financial crisis, financial linkages and correlations in returns and volatilities in emerging MENA stock mar-

kets. Emerg. Mark. Rev. 13 (2), 268–282.
Neaime, S., Colton, N., 2005. Portfolio diversification and financial integration ofMENA stockmarkets. Research inMiddle East Economics

vol. 6. JAI, pp. 3–20.
Osterwald-Lenum, M., 1992. A note with quantiles of the asymptotic distribution of the maximum likelihood cointegration rank test sta-

tistics. Oxf. Bull. Econ. Stat. 54 (3), 461–472.
Papademos, L., 2010. Financial Integration and Stability: The Legacy of the Crisis. European Central Bank and the European Commission,

Frankfurt (12 April 2010).
Sargan, D., 1984. Wages and prices in the United Kingdom: a study in econometric methodology. In: Hendry, D.F., et al. (Eds.), Quanti-

tative Economics and Econometric Analysis. Basil Blackwell, Oxford.
Sims, C.A., Stock, J.H., Watson, M.W., 1990. Inference in linear time series models with some unit roots. Econometrica 58, 113–144.
Stulz, R.M., 1999. Globalization, corporate finance, and the cost of capital. J. Appl. Corp. Financ. 12 (3), 8–25.
Toda, H.Y., Phillips, C.B., 1993. Vector autoregressions and causality. Econometrica 61 (6), 1367–1393.
Toda, H.Y., Yamamoto, T., 1995. Statistical inference in vector autoregressions with possibly integrated processes. J. Econ. 66 (2),

225–250.

http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0115
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0115
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0120
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0120
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0125
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0130
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0130
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0135
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0135
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0140
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0140
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0145
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0145
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0150
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0150
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0155
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0160
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0165
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0170
http://refhub.elsevier.com/S1566-0141(16)30014-0/rf0170

	Financial crises and contagion vulnerability of MENA stock markets
	1. Introduction
	2. Review of related literature
	3. MENA stock markets: an overview
	4. Data and empirical methodology
	4.1. Data
	4.2. Unit root and cointegration tests
	4.3. Vector error correction model

	5. Empirical results
	6. Conclusion and policy recommendations
	Appendix A
	References


