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1. Introduction

International liberalization of emerging stock markets has often been recommended as a way to
improve financing conditions for domestically listed firms. The main theoretical argument is 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 project (Stulz, 1999). Equity market integration is thus expected to reduce the cost of
capital, increase investment, and ultimately enhance economic growth, this virtuous process being subject
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to a set of institutional conditions (Collins and Abrahamson, 2006; Edison and Warnock, 2003; Harvey,
1995). Empirical evidence was provided by Patro and Wald (2005), who highlighted that the cost of equity
posted an average decrease of 3% in the three years following external liberalization in a panel of 18
emerging markets.

However, these empirical and theoretical studies were designed for periods of global financial stability.
In particular, the theoretical models pointing to a decrease in the cost of capital post liberalization require
the assumption that the correlation coefficient of domestic assets' returns with global assets returns is
constantly lower than the domestic to global market volatility ratio (given that the latter exceeds unity)
(Stulz, 1999). If this condition is not met, due to increases in global volatility, the increased exposure of
domestic returns to exogenous international shocks may offset the diversification effect of liberalization,
and by the same logic leads to a higher risk premium, and an increase in the international cost of capital.
This mechanism may be relevant in times of global financial turmoil, where portfolio opportunities vanish
due to an increase in short term linkages (leading to the well-known paradox that ‘diversification works
least when it is the most needed’).

With the above in mind, this study adds to the existing finance literature by providing new insights on the
micro-economic implications of international financial integration on the firm level cost of capital in the
Middle East and North Africa (MENA) stock markets of Egypt, Jordan, Morocco and Tunisia. Our study fills
several loopholes that currently exist in the literature on emerging markets as follows. First, analyzing the
dynamics of firm-level cost of equity in periods of global turmoil would help complete our understanding of
the relative benefits and costs of equity market integration. This will bridge an important gap in the literature
which has so far failed to consider the dynamics of the cost of equity in periods of financial crises in emerging
markets in general and the MENA region in particular. Second, while the empirical literature, so far, has
focused on the consequences of financial crises in emerging markets from a macroeconomic perspective, our
study will adopt and for the first time a microeconomic focus by looking at firm level data in four emerging
countries in order to analyze the implications of financial crises on the cost of equity. In fact, our empirical
results will show that destabilization is not confined to the macroeconomic level but also affects the
microeconomic cost of capital. This may partly explain the observed drop in aggregate investment in the
region in the aftermath of the global crisis (given that the cost of capital negatively affects the net present
value of investment projects). Moreover, our empirical results will also provide new insights on the impact of
international financial integration on the real sector. In the process, we will also be able to monitor integration
levels and compare the cost of capital among the four MENA countries. Finally, the study would also help raise
appropriate policy advice for policy makers and portfolio managers in emerging countries.

Our empirical analysis focuses on the four largest non oil producing Middle East and North Africa
(MENA) countries: Tunisia, Egypt, Jordan and Morocco. Previous empirical analyses of the MENA markets
have shown that these markets are (i) gradually integrating into global markets (Egypt and Jordan being
the most integrated markets of the four) (ii) displaying low transparency levels (Lagoarde-Segot, 2013;
Lagoarde-Segot and Lucey, 2006); and (iii) exposed to international spillovers and shift contagion
(Khallouli and Sandretto, 2012; Lagoarde-Segot and Lucey, 2010; Neaime, 2012). The MENA markets
therefore combine de jure liberalization, de facto integration, low transparency levels and vulnerability to
financial shocks. They hence constitute an adequate sample for the purpose of our investigation.

The rest of the study is divided as follows. Section 2 presents the background and motivation for our
research. Section 3 is dedicated to an overview of the MENA stock exchanges we study and presents our
data. The empirical methodology and the empirical results obtained are presented in Sections 4 and 5.
Finally, Section 6 gathers our conclusions and policy recommendations.

2. Implications of external crises in emerging markets
2.1. Contagion

Contagion vulnerability has long been observed as a fixture of emerging markets, including those of the
MENA region (Lagoarde-Segot and Lucey, 2010). The effects of foreign crises on emerging financial
markets vary according to their degree of financial integration with the more mature financial markets
(Beirne et al., 2008; Frank et al., 2008). From a theoretical perspective, the roots of crisis transmission are
manifold.
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A first strand of literature has argued that contagion vulnerability is a result of investor choices in a
context of imperfect information. For instance, Calvo and Mendoza (2000a, b) showed that the incentives
for contagion grow with globalization: in the presence of short selling constraints, the fixed costs of
gathering and processing country-specific information increase with the size of the international portfolio.
In this context, financial globalization makes country-level portfolio allocations increasingly sensitive to
changes in global asset returns and to unverified rumors, which produces volatility, contagion and capital
flows. In addition, globalization reduces the variance of the global portfolio, making it a more attractive
asset relative to country-level holdings. Assuming that fund managers face a high marginal cost if their
chosen portfolio returns are lower than those of the global portfolio, they show the existence of multiple
equilibrium portfolios mimicking the performance of the global portfolio, implying that significant capital
outflows can occur even in the absence of rumors about country returns. These two factors make portfolio
allocations sensitive to changes in global asset prices, leading to contagion across markets.

Another important contribution by Kodres and Pritsker (2002) explained contagion via rational
portfolio rebalancing. They give an example in which three markets are exposed to two common risk
factors and two types of idiosyncratic risk shocks (information shocks and liquidity shocks). In this case, a
negative idiosyncratic shock in one market makes investors exit that market. This in turn diminishes their
exposure to the first common risk factor below its optimal level. The rational response is then to purchase
assets in a second market in order to maintain a constant exposure to the first common risk factor. This
increases their exposure to the second common risk factor above its optimal level; to which the rational
response is to sell assets in a third market. In this framework, portfolio rebalancing can lead to significant
cross-market spillovers in asset prices. Model calibration shows that such co-movements are more severe
in emerging markets due to the presence of information asymmetries.

Finally, contagion can operate through a change in the investor's set of beliefs. The behavioral finance
literature showed that in the context of incomplete information, a rational agent may optimally ignore her
private information and instead imitate agents trading before her (a situation referred to as ‘informational
cascade’). In particular when public information is scarce, less informed investors (herding agents) tend to
follow investors that are perceived as having more information than their own (fashion leaders). Such
herding behavior is more pronounced on the sell side and can induce departure between the observed
price and equilibrium price of a financial asset (Bikhchandani et al., 1992). It should be noted that
irrational trading can have lasting effect on firm performance. Sentiment-induced trading affects stock
prices and feeds back to cash flows via several mechanisms (e.g. investment strategies, employee and
customer retention, acquisitions, equity issuance). This in turn can change the fundamental value of the
firm, and affects long run prices and resource allocation (Hirshleifer et al., 2006).

2.2. Macroeconomic transmission mechanisms

The bulk of the empirical literature on the consequences of financial crises in emerging markets has
adopted a macroeconomic perspective. Some studies looked at the impact of capital flows on macroeconomic
imbalances. For instance, Meza and Urrutia (2011) studied the reasons behind observed real exchange rate
appreciation in emerging economies. Using a two sector neoclassical growth model of a small open economy,
they highlighted that financial liberalization caused a decline in the real interest rate in international markets
which in turn appreciated real exchange rates in emerging markets. Applied to the case of Mexico between
1988 and 2002, the interest rate channel significantly accounts for the change in the domestic relative price of
tradables. These results are representative of the numerous periods of real exchange rate appreciation due to
capital flows in Latin America and Central and Eastern Europe.

Other studies have focused on the economic consequences of sudden stops in capital flows. In a
seminal paper, Adelman and Yeldan (2000) investigated the impact of the East Asian contagion cycle on
economic output in the developing economies. 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
accumulation. In a similar vein, Hutchison and Noy (2006) found that the cumulative output loss of a
sudden stop in capital flows amounts to around 13-15% of GDP over a 3 year period in a sample of 24
emerging market economies over the 1975-1997 period.
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More recently, Neumann et al. (2009) studied the instability of capital flows observed after the
liberalization of financial markets, as well as, the response of foreign direct investments, portfolio and debt
flows. To do so, the authors used a panel data set of overlapping data from 1973 to 2000 and a variable to
measure financial liberalization coming from the chronology and index developed by Kaminsky and
Schmukler (2003). They found that standard deviation of FDI and portfolio flows increased over time and
that the increase was associated to the increased volume of capital flows.

2.3. A new transmission mechanism: the cost of equity

The implications of financial shocks for the cost of equity in emerging markets have never been
investigated. However, they can be intuitively described using an asset-pricing model where the expected
risk premium on any asset depends on its covariance with the market portfolio. Letting R, and Ry, denote
world and domestic portfolio returns, R,s and Ry denote the international and domestic risk free rates,
being the information set, and t being time, we assume that all investors display homogenous risk-aversion
levels y:

E[(Rume|@1) =Ruge] = E| (Rane| Q1) —Rare| =7 (1)
Now consider the expected return on a domestic asset i. As shown in Eq. (2), the risk premium depends
on whether the asset is included in a domestic or an international portfolio:

{ E[Ri| Q1| R = Biact [E[Rane| Q1] —Ryr]: Vi 2

E[Ri,t|Qt—1] —Rufe = Biwe—1 {E [an,t|Qt—1] _wam] Vi

 coV(Ri¢ Rame|Q—1)
Where By, 1 = “ar(Rulo)
domestic portfolio (and reciprocally for Biw.— 1). In this representation, expectations are formed
conditional on the informational vector ), _ ; available at time (¢t — 1). Using Eq. (1) and the conditional
COV(th-Rdnr\-Oz—l)

and
\/VﬂF(Ru\Q[—1)VaF(er.r\Qr—l) (
reciprocally for p;,, — 1) the expected risk premium under segmentation and integration can be rewritten
as follows:

represents the time-varying sensitivity of asset i to shocks to the

correlation between the individual asset and the relevant portfolio py,_; =

E [Ri,t|Qt—1] —Rift = Pigt—1—F——————=Y; Vi
var (Rdn,t{ot,l)
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This simple framework can be used to monitor the relationship between financial integration, the risk
premium and the cost of equity. In particular, a comparison of the risk premium under integration and
segmentation shows that integration can actually increase the risk premium if:

Piw,t—1 -
\/var(an‘t|Qt,]) \/var(Rd,,<t|Qt,1>

Interpretation of Eq. (4) is that an individual asset's risk premium increases if the variation of the
international portfolio correlation is higher than the variation of the domestic portfolio correlation,
following a similar shock to the risk of the relevant market portfolio for the two categories of investors.

Pidt—1 4)
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The above condition may be relevant in periods of fundamental contagion, when the correlation
coefficient rises above its long run value due to an increase in the variance of the global market. It may also
be relevant in periods of shift-contagion, i.e. when a structural break in the cross-market linkages make
international correlation levels increase beyond what should be expected from fundamentals as shocks
spread through channels that do not exist in tranquil periods (Forbes and Rigobon, 2000). Given the
importance of contagion in emerging markets, one may argue that the volatility of international linkage
levels could lead to an increase in the international risk-premium and the international cost of equity,
especially in the presence of informational asymmetries. This mechanism could constitute one additional
microeconomic mechanism by which international financial crises hurt emerging economies. However,
for smaller emerging markets, an increase in correlation may simply signal higher integration and result in
a lower international cost of capital, as documented in previous studies for tranquil period (Henry, 2000).
In addition, in markets where access to finance is restrained by institutional constraints, one would still
expect the international cost of capital to be lower than the domestic one, even in periods of high global
volatility. In such markets, domestic investors require an extra risk-premium for holding domestic stocks
(Errunza and Losq, 1985). In this case, the expected risk premium of the segmented assets becomes:

E[Ri| Q1| =R = Biaot [E[Ric|Qr | —Rape| + E (e 01 ) (5)

Here, the extra domestic risk premium 7);, prevents the realization of condition described in Eq. (4).
This paper is the first study to analyze this mechanism. We investigate how the international cost of equity
reacts to foreign shocks in a heterogeneous dataset consisting of two established emerging markets,
(Egypt and Jordan) and two smaller frontier markets (Tunisia and Morocco).

3. Data and sample
3.1. The MENA markets: an overview

MENA's capital markets have traditionally been less important in channelling capital flows. A fairly
developed commercial banking system has taken the lead in attracting and distributing capital, and in
stimulating portfolio investments in the MENA region, and the MENA countries' equity markets have only
come to the fore in the 1990s. Despite their small market capitalization, during the past ten years, MENA
countries' equity markets have exhibited performance characteristics parallel to other emerging markets
in similar stages of development. Record market capitalization growth rates can be noted in Morocco and
Jordan, and to a lesser extent in Egypt and Tunisia over the 1998-2011 period (see Table 1). This is due to
massive privatization plans introduced in those countries, and to the extensive sale of government assets

Table 1
MENA stock market developments, 1998-2011.
Sources: World Bank's world development indicators database and Arab Monetary Fund.

Country Year # of listed companies Stock market capitalization Value traded Turnover ratio (in %)

(in $bn) (in % of GDP) (in $bn)

Egypt 2011 231 48.7 212 22.0 335
1998 861 244 28.7 8.1 222
Jordan 2011 247 27.2 94.3 4.0 13.9
1998 150 5.8 73.8 1.1 11.6
Morocco 2011 75 60.1 60.0 6.3 9.8
1998 53 15.7 39.2 25 10.0
Tunisia 2011 57 9.7 211 1.1 11.0
1998 38 2.3 10.4 0.5 8.2

Notes: The table reports the main indicators of the development of stock markets in the MENA region during the 1998-2011 period:
the number of companies listed, the stock market capitalization expressed both in billion dollars and in percentage of the country's
Gross Domestic Product, the yearly value traded expressed in billion dollars and the stock market's turnover ratio in %.
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to private firms, and to the considerable efforts devoted recently in enhancing the depth and liquidity of
the four stock markets.

3.1.1. Jordan

The Amman Stock Exchange (ASE) was revitalized in 1997, when a new Securities Law was approved to
improve the structure of the stock market, while capital account transactions in capital markets securities and
money market instruments were also liberalized. The ASE is now one of the most developed and sophisticated
markets in the MENA region, with a market capitalization to GDP ratio of 94.3% in 2011 (see Table 1)
and foreign residents owning about 50% of shareholding companies. Broker's commissions depend on the
market value of the underlying securities. A new trading system was introduced in March 2009, entailing
comprehensive changes to all electronic infrastructures. This project was funded by the European Union and
seeks to ensure higher speed, efficiency and transparency in stock market transactions. Finally, the exchange
is an affiliate member of the International Organization for Securities Commissions (I0SCO). However, banks
and financial services make up almost 50% of market capitalization, while Jordan's banking system is also
highly concentrated, with the three largest banks accounting for 90% of total assets. The Jordan Securities'
Commission, aiming at regulating and supervising the disclosure of information is directly attached to the
Prime Minister. Interestingly, an ‘off the floor’ segment of the secondary market is dedicated to inheritance
and inter-family transactions.

The ASE is one of the more open stock markets in the MENA region. The exchange currently has
836,326 shareholders, 44.8% of the shares are held by Jordanian corporate and individual investors, foreign
investors account for 49.1% of share ownership, and the government through the Jordan Investment
Corporation holds 6.1%. In 2011, the number of listed companies was 247 composed mostly of insurance
companies, and banks.

According to Table 1, the market capitalization, in Jordan, has augmented persistently in between 1998
and 2011 increasing from $ 5.84 billion to $ 27.18 billion, which is an increase of 365%, reaching an
all-time high in 2008. We notice that the value traded is constantly increasing over time reaching a value
of 4.02 billion which is a good indicator of the financial growth and development in Jordan. Table 1 also
indicates that the turnover ratio in Jordan is also increasing over time. In between 1998 and 2011 it
increased from 11.6 to13.9%.

3.1.2. Egypt

The Egyptian Stock Exchange (ESE) comprises two exchanges, the Alexandria Stock Exchange
(officially established in 1888), and the Cairo Stock Exchange (established in 1903) and was ranked fifth in
the world in the 1940s prior to nationalization policies. The re-activation of the ESE started in the 1990s
within the broader context of deregulation policies. The 1992 Capital Market Law defined the regulatory
framework for financial intermediaries and established the Capital Market Authority as an independent
regulatory agency for the securities industry, while also strengthening investors' rights and financial
disclosure requirements. There is no taxation on dividends or capital gains for individual and legal entities.
Market development and the privatization process have gained significant momentum since 2004 with
the Cabinet restructuring and change of Central Bank management. Over the last years, memorandums of
understandings were signed with the stock exchanges of Italy, Cyprus, Korea and Shanghai, while a subset
of Egyptian stocks is cross listed in Abu Dhabi since 2006. On June 12, 2008, the first mid and small cap
market of the MENA region was launched in an effort to promote the financing of innovation.

The number of companies listed in Egypt was 656 in 1992 according to the Capital Market Authority;
while the number of companies which were actually traded was 239. However, in 2008, there were only
373 listed companies on the Cairo and Alexandria Stock Exchanges, with 322 traded. The highest number
of listed companies was in 1992, but most of these companies were not traded. In 1998, listed companies
decreased but traded ones rose, due to liberalization and reforms of the stock market. In 2011, this number
drops sharply because of the delisting of companies that did not meet the new requirements of the
reformed Stock Exchange or had very little turnover. Also, during this period we had a significant number
of mergers and acquisitions which contributed to the decline in the number of companies. In fact, the
Capital Market Authority's Board of Directors approved new listing rules for the Egyptian Stock Exchange,
which came into effect in 2002. Any company that wishes to be listed has to be thoroughly investigated by
the EGX listing department and approved by the Listing Committee of EGX.
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The market capitalization in 1992 was $3.28 billion. In 1998, with the second round of reforms, it moved to
a considerable $24.38 billion, after which it grew to $48.68 billion in 2011 (see Table 1). These figures indicate
a significant growth in market capitalization. The fast rise in market capitalization since 2000 was mainly due
to a massive growth in investor confidence, the acceleration of the privatization program and the initiation of
many high-profile initial public offerings. Also, the participation of foreign investors in the stock market
improved substantially, especially with the designation of EGX by the US Securities and Exchange Commission
(SEC) as a “Designated Offshore Securities Market” in April 2003, and the launching of the EGX 30 Price Index,
anew free floated market capitalization index. The increase in market capitalization indicates the entrance of
larger firms into the market, especially with the privatization and floatation of several state-owned companies
like AMOG, Sidi-Krir and Telecom Egypt. One last thing worth noting is that there was a plunge in market
capitalization, from $139.9 billion in 2007, to $85.9 billion in 2008, and this can be attributed to the effects of
the global financial crisis which had its toll on the Egyptian stock market in 2008. Table 1 also points to a
decline in the market capitalization to GDP ratio from 28.7 to 21.2%. This was mainly due to the recent political
turmoil and related social and political unrests. However the value traded has increased from $8.1 billion to
$22 billion. This significant growth in the value traded reflects the massive development of the activity of the
Egyptian stock market, which is also reflected by the high turnover ratio in 2008 that reached 33.5% in 2011.
Even with the delisting of a number of companies, the number of shares, bonds and contracts in the stock
market grew considerably since 1998, with drastic reforms, modernization, liberalization and openness.

3.1.3. Morocco

The Casablanca Stock Exchange (CSE) is the third oldest stock exchange in Africa and was established
in 1929. The exchange experienced continuous legal modernization since 1993. It has an electronic trading
system and comprises a centralized order-driven market and an over the counter block-trade market.
There are no restrictions on foreign investment on the Casablanca Stock Exchange, nor on foreign
ownership of companies. A 10% tax on dividends applies, and the tax on capital gains is zero percent for
legal entities and 15% for individual investors. In addition, shareholders breaching the 5, 10, 20, 33.33, 50
or 66.66% thresholds of ownership of a listed company must notify the company, the Council for the Code
of Ethics in Securities Markets and the Casablanca Stock Exchange and specify their intentions. The
Association Professionnelle des Sociétés de Bourse formulates the rules and procedures for trading and the
Conseil Déontologique des Valeurs Mobiliéres (CDVM) performs a monitoring function. It also manages a
guarantee fund aimed at compensating customers of brokerage firms in liquidation.

The CSE is a relatively small but dynamic stock exchange in Africa. Founded in 1929, it has currently 16
brokerage firms and 75 listed securities. It is the second biggest bourse after Johannesburg's stock exchange.
Reforms regarding the exchange have been introduced in 1993, transforming it into a modern and well
developed stock exchange. From 1998 to 2011, the number of companies listed on the market increased from
53 to 75 which is a considerable increase relative to the period under consideration, and relative to the
changes and reforms that have been introduced in the stock market. Moreover, the Moroccan financial
market has witnessed a considerable evolution during the last few years, mainly due to privatization. The
market capitalization has increased from $ 15.68 billion to $ 90.09 billion within a 14 years period (Table 1).
The evolution of the real estate stock market index has dramatically increased over the last couple of years,
reflecting the high performance of real estate companies, and investors' strong demand for their shares,
representing 16% of the total stock market capitalization at the end of 2007. Moreover, the corporate sector's
performance has considerably improved. Table 1 indicates that both the value traded and the turnover ratios
remained stable with 10% in 1998 and 9.8% for the latter in 2011. This slight improvement of these indicators
was even more consolidated since privatization was made through the stock market. Under the law adopted
in 1993, the Casablanca stock market status changed from a public institution to a private one whose capital is
equally shared by the stock market firms.

3.1.4. Tunisia

In 1969, Tunis Stock Exchange was inaugurated; and currently more than 57 companies are listed on
this exchange. It became in 1995 an integral component of the Tunisian financial market. In 1998, 38
companies were listed on the Tunisian stock exchange compared to 57 companies listed in 2011. The
number of companies listed has been increasing over the above essentially due to the increase in
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accessibility to foreign investors, the technical developments in the capital market sector, improved
tourism, gains in trade with the EU and a strong banking sector.

The Tunis Stock Exchange has been significantly revitalized over the last decade. It is a centralized,
order-driven market composed of a formal market and an alternative market where unlisted shares are traded
over the counter. Stocks are exchanged using fixing and continuous trading given their level of liquidity. Trade
is conducted within a daily 6.09% price fluctuation margin. Commissions do not exceed 1% of the value of
transactions. There is neither dividend nor capital gains tax. In addition, companies and individuals investing in
priority zones, the export sector or information technologies benefit from a 35 to 100% tax cut. However,
foreigners willing to buy more than 10% of a company listed on the Tunis Stock Exchange (and 30% of an
unlisted company) need central bank approval. Similar ownership declaration thresholds as those applying to
the Moroccan stock exchange hold. Trade is only conducted by accredited brokers, and a mutual guarantee fund
hedges transaction against broker payment default. Financial companies such as Banque de I'Habitat, Amen
Bank and Biat dominate the index. An open outcry market is maintained on Fridays at 10 AM.

Market capitalization in 2011 has increased significantly over the year 1998 from $2.27 billion to
$9.67 billion (Table 1). The value traded has increased exponentially from around $0.52 billion in 1998 to
$1.1 billion in 2011. These significant increases are indicators of the growing openness and accessibility of the
market to foreign investors. Following the growth of the economy, the total market capitalization of Tunisia's
stock exchange also grew. It is obvious that the market capitalization has witnessed a significant increase that
has started in 2000 due to the arrival of new multinational companies. The influx of companies that followed
due to the liberalization of the legal constraints imposed on foreign companies wanting to have a quotation
on the Tunisian stock exchange has also raised the volume traded to unprecedented heights. The traded
volume effectively increased by 30 folds thus increasing the liquidity of the stock market and attracting other
large institutions. The huge uplift in these numbers has been due to a larger foreign participation. Now, it is
estimated that foreign investors account for about 75% of the total active investors on the TSE. The turnover
ratio has also increased from 8.2% in 1998 to 11% in 2011, which implies that not only the stock market is
increasing in size but it is also improving in terms of liquidity and efficiency.

3.2. Sample

Our dataset is taken from the Thomson Reuters and the World Bank database and covers four MENA
countries: Tunisia (47 firms), Egypt (200 firms), Morocco (68 firms) and Jordan (220 firms). Annual
variations in macroeconomic inventories are taken from the World Bank's database. The dataset also
contains the daily stock price, the value of the market index and an international benchmark (S&P500).
These variables are used to generate a set of annual proxies for the cost of equity and shock exposure.'

3.2.1. International cost of equity

For each company included in the sample, we specify a global asset pricing model that holds annually. Under
this approach, the cost of equity depends on a risk free rate and on a term equal to the global market risk
premium (the price of risk) multiplied by the stock's beta (the amount of risk). Four main reasons motivate us to
use this approach. First, the International CAPM has been showed to be robust against seven other conditional
and unconditional specifications of the cost of equity in emerging markets (Barclay et al., 2010). Second, it fits
our theoretical framework seeking to relate variations in the required cost of capital to exposure to global
financial shocks for an international investor diversifying into emerging markets. Third, it is parsimonious and
appropriate for emerging market firms, which are subject to severe data constraints. Finally, the empirical
relationship between realized return and global beta becomes significant as integration and liberalization
progresses in emerging markets. For each firm in the sample, we therefore run following annual regression:

E(Ri¢) =R = e + Bic(Rume—Rapst) + 60 (6)

T For each listed firm, we have also retrieved the annual numbers of shares outstanding, the annual financial structure
(shareholders assets divided by total assets), and the annual turnover (annual traded volume divided by market capitalization) and
used these variables for robustness checks. Results are available upon request. The whole database is available from FEMISE.
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Where R, denotes the return on the global S&P 500 index, and the residual ¢;, captures other idiosyncratic
components of the cost of capital. The risk-free rate Reis set to zero. The estimated coefficient (3 is then used to
compute the estimated ex-post annual cost of equity through the usual formula E(R;) = Ry + B(Rm — Ry).

We take the standpoint of a US investor where the time-varying risk free rate R¢ the corresponding risk
premium (R, — R¢) are taken from Damodaran (2012). A summary of the dataset is shown in Table 2. All
variables are taken in US dollars and demeaned over the cross-sectional dimension prior to econometric
investigation.

3.2.2. Shock exposure

3.2.2.1. Rolling correlation coefficients. For each market, we compute rolling annual correlation coefficients.
Using standard notation:

Piwt = 5iw‘t x it /gw_[ (7)

This allows remaining in line with the theoretical representation presented earlier. These correlation
coefficients capture interdependence across stock markets. As highlighted in Forbes and Rigobon (2000)
an increase in a foreign market can drive up the correlation between the domestic market and the foreign
market via a higher variance of the foreign market. In other words, an increased correlation coefficient
shows that co-movements increase without evidence on a structural break (which would indicate
contagion). It can therefore be used as a measure for interdependence across markets.

3.2.2.2. Systematic risk exposure. As an alternative measure of interdependence, we employ a time-varying
risk-decomposition model in order to monitor country exposure to international shocks on equity
markets. Our approach is conducted in two steps. We first filter country returns using a GARCH-M(1,1)
framework. We then plug standardized residuals into a rolling country level global asset pricing model:

Ri=a+PBRg+¢g; (8)

Where R; is the rate of return on the market portfolio, R, is the global rate of return, B8 is market
portfolio beta with respect to the global portfolio, and ¢; is the error term. We use the ratio ﬁv‘ﬂfg to
monitor the proportion of the variance of the local market that can be explained by shocks on the variance

of the international portfolio. This model is estimated annually.

3.2.2.3. Global spillovers. We measure daily spillovers from the global market to each market by running a
set of rolling VAR models. Consider the reduced-form model:

re=>or_ +& 9

Where r, are the market returns across the year, ® contains the (N x N) VAR parameters and & are the
reduced form disturbances with zero means and constant covariance matrix with variance E [stz] = oiz.
Exposure to global shocks is monitored by observing the value of (1 — p), where p is the p value
associated to a Granger test of causality from the global market to each individual market. The higher
(1 — p) is, the lower the probability of making a type I error by rejecting the hypothesis of no spillover.
The model is estimated annually and the optimal lag length is determined through the usual LM tests.

3.2.2.4. Joint contagion. We measure exposure to joint endogenous shocks occurring during the global crisis
by implementing Baur and Fry's (2009) methodology. This method captures system-wide contagion based
on a panel data modeling of market linkages. Pooled indices are regressed on the global market index over
the entire sample period. Joint abnormal linkages are detected by observing the significance of the fixed
time effect test statistics. The fixed time effect is included for the crisis period only (from 2007 until the
end of the sample in 2011). The framework is a regression of the form:

Tie = QG + ©; + By Tgopare + Eie (10)



Table 2
Time series dataset for international cost of equity and shock exposure metrics per MENA country, 1998-2011.

Year 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Panel A. Egypt

Obs. = 200
ICAPM 0.048 0.065 0.056 0.048 0.035 0.043 —0.121 0.054 0.093 0.054 0.035 0.046 0.053 0.037
Syst. Risk 0.179 0.430 0.002 0.005 0.003 0.002 0.000 0.005 0.002 0.010 0.024 0.002 0.016 0.000
Roll. Corr. 0.423 0.656 —0.049 —0.071 —0.054 —0.046 —0.005 —0.069 0.048 —0.099 0.156 0.045 0.126 0.009
Spillover 0.036 0.011 0.067 0.881 0.316 0.752 0.886 0.498 0.998 1.000 1.000 1.000 1.000 0.994
Contagion - - - - - - - - - 0.091 0.286 0.014 0.050 0.252

Panel B. Jordan

Obs. = 220
ICAPM 0.043 0.069 0.052 0.061 0.023 0.055 0.050 0.053 0.054 0.045 0.031 0.042 0.042 0.013
Syst. Risk 0.012 0.032 0.068 0.000 0.000 0.023 0.001 0.003 0.003 0.002 0.002 0.000 0.003 0.010
Roll. Corr. —0.110 0.179 0.261 —0.021 —0.003 0.152 0.023 —0.054 0.051 —0.047 —0.045 —0.018 —0.055 —0.100
Spillover 0.065 0.003 0.030 0.937 0.835 0.458 0.587 0.648 0.159 0.046 0.997 1.000 0.616 0.912
Contagion - - - - - - - - - 0.091 0.286 0.014 0.050 0.252

Panel C. Morocco

Obs. = 68
ICAPM 0.044 0.065 0.054 0.059 0.048 0.044 0.040 0.048 0.068 0.050 0.034 0.035 0.033 0.025
Syst. Risk 0.108 0.008 0.275 0.000 0.002 0.026 0.002 0.000 0.008 0.002 0.041 0.001 0.079 0.073
Roll. Corr. —0.220 —0.088 0.525 —0.012 —0.040 —0.161 0.045 —0.007 0.087 —0.046 0.204 0.036 0.280 0.270
Spillover 0.038 0.002 0.056 0.419 0.999 0.655 0.462 0.922 0.864 0.821 1.000 0.755 0.893 0.965
Contagion - - - - - - - - - 0.091 0.286 0.014 0.050 0.252

Panel D. Tunisia

Obs. = 47
ICAPM 0.045 0.063 0.052 0.058 0.037 0.049 0.050 0.041 0.050 0.041 0.031 0.043 0.033 0.013
Syst. Risk 0.000 0.004 0.007 0.002 0.026 0.018 0.018 0.004 0.001 0.005 0.000 0.021 0.026 0.009
Roll. Corr. —0.018 —0.067 —0.086 0.041 —0.160 —0.135 0.134 0.061 —0.024 0.071 0.017 0.147 0.160 0.092
Spillover 0.200 0.636 0.107 0.386 0.812 0.946 0.923 0.265 0.922 0.998 1.000 0.986 0.260 0.669
Contagion - - - - - - - - - 0.091 0.286 0.014 0.050 0.252

Notes: The table summarizes the panel dataset where: ICAPM is the ex-post annual cost of equity under the international CAPM formula, Syst. Risk is the annual systematic risk exposure, Roll. Corr.
is the annual rolling correlation coefficient, Spillover is the pvalue associated to a Granger test of causality to estimate annual spillovers, and Contagion is Baur and Fry's (2009) annual measure of
exposure to joint endogeneous shocks (from 2007 to 2011). All variables are annual averages.
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In Eq. (10), ry is the return of country i at time ¢, I'giopai iS the global market factors, respectively. The
model also contains a constant ¢; for each country, and a fixed time effect ¢ which is defined for a period
of K days through time across all countries. Error terms ¢, are assumed to exhibit conditional
autoregressive heteroscedasticity modeled via a GARCH (1,1) process. Following Baur and Fry (2009),
Eq. (10) is estimated in two stages. A univariate GARCH process is first specified separately for each
country. The resulting residuals are then pooled and regressed on the fixed time effect ¢;. Results are
shown in Fig. 1 and exhibit significant contagion during the crisis period. We take the annual averages of
these daily test statistics as indicator of yearly vulnerability to contagion. Table 2 shows the annual
average values of our variables for each country included in the database. Table 3 shows the correlation
matrix between our spill-over and contagion metrics. Finally, we test for the presence of unit roots by
applying the Harris and Tzavalis (1999) test for stationarity. This test is specifically adjusted for sample
size and assumes a homogeneous within-estimator across panels. The latter property implies that the null
hypothesis of a unit root needs to be rejected for all panels in order to conclude to stationarity, making it a
conservative test. As shown in Table 4, all our variables are stationary in levels. We can therefore proceed
to the remainder of the analysis with confidence.

4. Methodology
4.1. Dynamic panel regressions

Panel data modeling permits to bring out individual heterogeneity and to identify effects that are not
easily detected using time series or cross-sectional data. We follow a dynamic panel approach by including
lags of the dependent variable in a multivariate regression. This method has several advantages over static
regressions. It allows us to measure the dynamic adjustment of the international CAPM with respect to a long
run target. The parameter associated with the lagged endogenous variable also captures the impact of
persistent exogenous shocks. This helps mitigate problems of omitted variables and residual autocorrelation,
and yields better parameter estimates.

However, ordinary least squares (OLS) estimators lack efficiency when applied to panel datasets:
individual effects (if significant) give rise to a correlation between the explanatory variables and the error
term, resulting in an upwards bias in the estimated parameters. In static models, the integration of fixed
individual effects by the way of the within-group (WG) estimator usually eliminates this problem.

Joint Contagion Analysis
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Date

16 Aug 07
03-oct-07
20-nov-07
07-janv-08
22 Feb 08
10 Apr 08
28 May 08
15-juil-08
01-sept-08
1-oct-087
04 Dec 08
21-janv-09
10-mars-09
27 Apr 09
12-juin-09
30-juil-09
16-sept-09
03-nov-09
21 Dec 09
05 Feb 10
25-mars-10
12 May 10
29-juin-10
16 Aug 10
01-oct-10
18-nov-10
05-janv-11
22 Feb 11
11 Apr 11
27 May 11
14-juil-11
31 Aug 11
18-oct-11
05 Dec 11

Notes: This figure shows the z statistics for the significance of the fixed effects. The dashed line represents the 5% critical value.

Fig. 1. Joint contagion analysis. Notes: This figure shows the z statistics for the significance of the fixed effects. The dashed line
represents the 5% critical value.
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Table 3
Pairwise correlation matrix.
Variable Syst. risk Roll. corr. Spillover Contagion
Syst. risk 1.000
Roll. corr. 0.803*** 1.000
Spillover 0.068*** 0.096*** 1.000
Contagion 0.153*** 0.050** 0.236*** 1.000

Notes: The table reports the correlation coefficients across the financial shock metrics estimated on the entire sample. **, and *** denote
significance levels at 5% and 1%, respectively.

However, in the case of dynamic models, the correlation between the dependent lagged variable and the
individual fixed effects biases the estimated parameters downwards (especially when the dataset's time
dimension is short). In other words, both OLS and WG estimators can be biased (in opposite directions)
due to endogeneity problems.

By contrast, using the System General Methods of Moments (S-GMM) estimator resolves these issues
by means of an instrumental variable approach. We consider the following regression:

n
Yit = QY1+ ﬁzxi.[—n 1)+ Vi (11)
t=0

With i denotes firms for each country, and t = 1,..., 14 (from 1998 to 2011). In Eq. (11), yir—1
represents the lagged international cost of capital, X;, is the set of explanatory lagged variables. In line with
the rational expectations literature, we control for expectations of the business cycle, measured through
annual variations in inventories.> Finally, 7; is the specific individual effect for each firm, and v;, is the
specific shock at each period on each firm, such as 7; + v;, — i and E[X; ()] = O.

In essence, the System GMM method combines a standard set of equations in first-differences with lagged
levels as instruments with an additional set of equations in levels with suitably lagged first-differences as
instruments. Rather than being selected among existing exogenous variables, instruments are therefore
determined based on the following moment conditions

E(y,"[_sAv,.‘t) = 0fors>2 (12)
E(ﬂi,rAth—l) =0 for i=1,....,N and t=3.....,T (13)

These conditions® are grouped in an instrument matrix Z;~ consisting of a stacked system of (T — 2)
equations in first differences and (T — 2) equations in levels. The complete set of moment restrictions can
then be written as follows:

E(Z 1) =0 fori=1,2,....N.with fff = (AVis, .., AVip, fig, oo, iy (14)

The two-step system GMM estimator exploits these restrictions to yield the model's parameters.

The method consists in rplinimizing the quadratic distance (Lu;'Z)An (1 Z;") using the weight matrix
N

Ay = {bzzf’ﬂfﬂﬁzﬁ where i are residuals from a preliminary consistent (but not efficient)

i1 _

estimation, computed by setting A = I. This calculation yields the GMM estimator ¢y = (y'_leNZ'y,1)

2 Qur results are robust to the inclusion of the corporate determinants of the risk premium: liquidity (turnover and numbers of
shares) and leverage (financial structure). Results are available upon request.

3 Note that Eq. (13) expresses the first moment condition in a way that minimizes the dimensionality of the instrument matrix
(Roodman, 2009).
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Table 4

Panel unit root tests.
Variable Egypt Jordan Morocco Tunisia All
ICAPM —0.0987*** 0.0271*** 0.2325"** —0.1033*** —0.0055"**
Roll. corr. 0.3259*** 0.0031*** 0.1157*** —0.0055*** 0.0069***
Spillover 0.5347*** 0.3431*** 0.6549*** 0.1543*** 0.2471***
Contagion 0.2567*** 0.2567*** 0.2567*** 0.2567"** 0.2567***
Syst. risk 0.2861*** 0.2092*** —0.1775*** 0.2478*** 0.2313***

Notes: The table reports the t-statistics of Harris and Tzavalis (1999) test for unit roots in panel datasets. The null hypothesis is that

* xk

the series contains a unit root, and the alternative is that the series is stationary. *, **, and *** denote significance levels at 10%, 5% and
1%, respectively.

(¥'—1ZANZ'y), wherey'; is the (T — 2) vector (Ayjs,...,Ayir),¥'i—1 is the (T — 2) vector (Ayip,...,Ayir — 1),and y
andy_, are stacked across individuals. An in-depth discussion of the system GMM estimator can be found in
Blundell and Bond (1998).

Post-estimation tools include the Sargan tests of overidentification and the Arellano-Bond test for the
absence of autocorrelation in second differenced residuals. In GMM modeling, the coefficient of the lagged
dependent variables should also be higher than that of the Within-group estimator and lower than that
of the OLS estimator. We therefore also include the OLS and Within-Group results in the analysis for
transparency purposes. Finally, we report robust standard errors by using the Windmeijer (2005)
correction for the finite sample covariance matrix.

4.2. PVAR modeling

In order to gain insight on the dynamic response of the international cost of capital following an
exogenous spillover, we use a panel structural VAR model:

* —1
Xig =A (DX j+ T & (15)
Eip = Vi +V+Vy

Where X, is a vector of stationary variables, L is the lag operator and A*(L) is a transformed matrix of
coefficients such as A*(L) = ' 'A(L), where T is the matrix of contemporaneous parameters and A(L) the
initial matrix of VAR parameters. Fixed time and individual effects (v; and v,) are included in the model to
accommodate for unobserved individual heterogeneity. Errors v; have zero mean (E(v;y) = 0). The
variance-covariance matrix of reduced form shocks E(vi,vi) = Q is real, symmetrical, and positive
definite. To derive impulse response from the model, this matrix is rewritten as:

Q = KDK’ (16)

Where D is a diagonal matrix and K a lower triangular matrix. Letting tt; = K~ 'v;; be a vector of orthogonal
residuals with E(u;t;,) = E <I<_1v,-tvlftl(_1’) =K (I(DK') K~! = D, the moving average representation is:

n n
Xe=>.>" KK vy DN Dy, (17)

i=1 h>0 i=1h>0
Wlth(Dh = (th

Since the moving average form is obtained by inverting the VAR model, elements of &, are a function of
the initial VAR parameters. Orthogonal responses of X;; variables to innovations tis, s < t can be derived via
dynamic multiplicators % = s, and structural error response functions are then V h > 0 — &y, Error
margins are computed by bootstrap (Sims and Zha, 1999). We use a Generalized Impulse Response

Functions and a Generalized Variance Decomposition framework in order to eliminate the compositional
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effects of the Choleski decomposition. Following Arellano and Bover (1995), we apply a Helmert
transformation to our variables by computing weighted deviations from forward means:

¥ 1

Xie=¢ {Xir*ﬁ (Xx:m Tt +Xi.T)}
o [Tt

T VT—t+1

The key feature of this transformation is that weights c; preserve the variance of the dataset, while
error terms display no serial correlations and are orthogonal to the untransformed variables. The
transformed variables can hence be used as instruments in a system GMM framework. Given that the
number of instruments is equal to the number of parameters, the model is just identified and equivalent to
2SLS.

(18)

5. Empirical results

Results of the dynamic panel models are given in Tables 5 to 8, and impulse response functions are
Figs. 2 to 5. For each model, the coefficient of the lagged dependent variable for the system GMM equation
lies between the corresponding within-group and OLS coefficient. In addition, all significant parameters
have the same sign for the three alternative panel estimators. All system GMM models pass the Arellano-
Bover test for second order autocorrelation as well as the Sargan test of overidentifying restrictions.
Finally, the orthogonalization of VAR residuals discussed earlier permits us to interpret the impulse
response functions as responses to a structural shock on financial vulnerability. Given that these figures
and the regression parameters are consistent, we can interpret our results with confidence.

Our dynamic panels highlights that in each country, the international cost of equity is affected by its
past value. This result indicates that the expected risk premium at time t is influenced by its previous level
at time t — 1. This dynamic persistence is robust across all specifications and suggests that a short
spanned increase in risk levels will show hysteresis. In line with our theoretical intuition, we find that
foreign shocks have a positive impact on the international cost of capital for the two larger markets, Egypt
and Jordan. In the case of Egypt, we report a positive and significant impact of integration levels
(within-group, system-GMM and OLS models), joint shock exposure (system GMM and OLS models),
spillovers (system GMM model) and correlation (within-group and system-GMM models) on the
international cost of equity, respectively. In addition, inspection of impulse response functions in Fig. 2
reveals a strong positive short term impact of an unexpected shock on the four financial shock variables on
the international cost of equity. Turning to Jordan, we report a positive and significant impact of
integration levels (for within-group, system-GMM and OLS models), international spillovers (for within
group model) and international correlation (for within-group, system GMM and OLS models) on the
international cost of equity, respectively. In addition, inspection of impulse response functions in Fig. 3
reveals a strong positive short term impact of an unexpected shock on the integration of correlation
variables on the international cost of equity. In line with our theoretical intuition, these results show that
financial integration brings about higher vulnerability to foreign shocks at the index level, which results in
a higher cost of equity for domestic firms in times of foreign turmoil.

We get sensibly different results for the two smaller markets of the sample (Morocco and Tunisia). In
the case of Morocco, we find that international integration and international correlation exert a negative
effect on the international cost of capital (for within-group, system GMM and OLS models). This effect is
also clearly apparent in impulse response functions in Fig. 4. Similarly, in the case of Tunisia we observe a
negative impact of international integration, joint exposure and international correlations on the
international cost of equity (for within-group, system GMM and OLS models, respectively). These effects
are also apparent in Fig. 5.

Overall, these results suggest that the international cost of equity can increase for large emerging
markets in periods of externally-induced financial stress. As discussed earlier, this mechanism operates
through portfolio adjustment: under financial integration, systematic risk exposure shifts from a domestic
CAPM where systematic risk is measured by the variance of the local index, to an International CAPM
where investors determine expected returns by monitoring firm exposure to international shocks on the



Table 5
Egypt models.

Dependent variable: WG SGMM OLS WG SGMM OLS WG SGMM OLS WG SGMM OLS
ICAPM
LICAPM —0.106™*  0.167** 0.782*** —0.0992***  0.554*** 0.782*** —0.105"*  0.318"** 0.782*** —0.104"*  0.178** 0.781***
(—4.153)  (2.102) (49.67) (—3.868)  (4.537) (49.79) (—4.106)  (3.970) (49.71) (—4.070)  (2.243) (49.70)
L2.ICAPM —0.00130 —0.000105 —0.0128" —0.00176 —0.00280*** —0.0128** —0.00106 —0.00309** —0.0128** —0.00155 —0.000848 —0.0128"**
(—0.305) (—0.0400) (—2.180) (—0412) (—4.130) (—2.196) (—0.247) (—2.506) (—2.180) (—0362) (—0.355) (—2.178)
Inventory —0.0456*** —0.0506"** —0.0399"** —0.0362"** —0.0444"* —0.0449*** —0.0379"** —0.0342"** —0.0400"** —0.0415"** —0.0505"** —0.0403"**
(—4.103) (—4.809) (—2.640) (—3.340) (—6.137) (—3.061) (—3.557) (—3.638) (—2.765) (—3.825) (—3.786) (—2.737)
L.Inventory —0.00353  0.00601 0.0234* 0.00551 0.0155** 0.0197 —0.00240 0.0102 0.0235* —0.00287  0.00739 0.0229*
(—0358)  (1.104) (1.736) (0.583) (2.454) (1.526) (—0244)  (1.355) (1.761) (—0290)  (1.457) (1.685)
L.Integration 0.0630*** 0.0506* —0.000985
(2.980) (1.888) (—0.0341)
LJoint 0.00512 0.0455*** 0.0538*
(0.224) (3.094) (1.783)
L.Pval 0.0161*** —0.00490 —0.000514
(2.708) (—0.862) (—0.0665)
L.corr 0.0311*** 0.0273* 0.00133
(2.615) (1.784) (0.0825)
Constant 0.00521***  —0.00358 —0.00280 0.00464**  —0.00158 —0.00543*  0.000886 0.000954 —0.00267  0.00320 —0.00878  —0.00287
(2.770) (—0.499) (—1.090) (2.115) (—0.164) (—1.834)  (0.370) (0.190) (—0.830) (1.612) (—=0.710)  (—1.057)
Observations 1537 1537 1537 1537 1537 1537 1537 1537 1537 1537 1537 1537
R-squared 0.473 0.622 0.506 0.623 0.475 0.622 0.478 0.622
Number of id 182 182 182 182 182 182 182 182
F test 7.367 6.613 504.9 5.564 21.18 506.5 7.051 9.686 504.9 6.950 10.52 504.9
Sargan statistic 8.532 4.832 5.442 7373
p value of Sargan 0.288 0.437 0.606 0.391
statistic
Arellano-Bond test 1.224 1.864 1.599 1.291
for AR(2)
p value for AR(2) 0.221 0.0623 0.110 0.197

Note: This table reports estimation and postestimation results using within-group, difference GMM and system GMM estimators for each specification. Country-time and fixed effects are removed

* wx

prior to estimation. Heteroskedasticity adjusted t-statistics are showed in the second columns *, **, and *** denote significance levels at 10%, 5% and 1%, respectively.
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Table 6
Jordan models.

Dependent WG SGMM OLS WG SGMM OLS WG SGMM OLS WG SGMM OLS
variable ICAPM
LICAPM —0.0811"** —0.00734 —0.0202 —0.0778*** —0.0246 —0.0180 —0.0779*** —0.0285 —0.0175 —0.0854*** —0.0354* —0.0238
(—3.072) (—0.0456) (—0.816) (—2.927) (—0.0423) (—0.723) (—2961) (—1.445) (—0712) (—3.259) (—1.911) (—0.970)
L2.ICAPM —0.176"** —0.608"* —0.184*** —0.167*** —0.402* —0.176"** —0.169"* —0.127*** —0.176""* —0.184"** —0.111* —0.192"*
(—7.975) (—4.215) (—8.711) (—7.552) (—1.897) (—8.304) (—7.645) (—4.087) (—8311) (—8.362) (—2.091) (—9.102)
Inventory —0.00179 0.00169 —0.00188 —0.000547 —0.0225"*  —0.000699 —0.00250 —0.0151*** —0.00215 —0.00415** —0.00389*** —0.00417**
(—0.950) (0.185) (—1.041) (—0.292) (—2.295) (—0.391) (—1.210) (—4.256) (—1.096) (—2.142) (—3.217) (—2.248)
LInventory 0.00257 0.00843*** 0.00263 —0.000582  0.0227*** —0.000342 —0.00146 0.000383 —0.00127 0.00790***  0.00964***  0.00782***
(1.250) (3.593) (1.323) (—0.303) (3.820) (—0.184) (—0.795) (0.362) (—0.716) (3.397) (4.532) (3.481)
L.integration 0.337%** 0.871"** 0.321"*
(3.957) (4.036) (3.901)
LJoint —0.0150 —0.0610 —0.0151
(—0.999) (—1.458) (—1.045)
L.Pval 0.00469 0.0511***  0.00273
(1.167) (3.902) (0.712)
L.Corr 0.119*** 0.125*** 0.115***
(6.203) (7.909) (6.214)
Constant —0.00379"* —0.00136 —0.00380*** —0.00449*** —0.00460"** —0.00448*** —0.00169 0.000748 —0.00190 —0.00519*** —0.00515*** —0.00515***
(—3.008) (—1461) (—3.114) (—3.513) (—3.441) (—3.618) (—1.242) (0.764) (—1.452) (—4.143) (—5.580) (—4.235)
Observations 1607 1607 1607 1607 1607 1607 1607 1607 1607 1607 1607 1607
R-squared 0.055 0.051 0.045 0.043 0.061 0.056 0.070 0.064
Number of id 211 211 211 211 211 211 211 211
F test 16.24 15.40 17.19 13.18 6.954 14.24 15.02 20.16 15.79 21.02 22.74 22.07
Sargan statistic 3434 1.912 4.362 12.69
p value of Sargan 0.180 0.167 0.225 0.123
statistic
Arellano-Bond test 1.510 1.146 0.114 0.852
for AR(2)
p value for AR(2) 0.131 0.252 0.909 0.394

Note: This table reports estimation and postestimation results using within-group, difference GMM and system GMM estimators for each specification. Country-time and fixed effects are removed

* ok

prior to estimation. Heteroskedasticity adjusted t-statistics are showed in the second columns *, **, and *** denote significance levels at 10%, 5% and 1%, respectively.
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Table 7
Morocco models.

Dependent WG SGMM OLS WG SGMM OLS WG SGMM OLS WG SGMM OLS
variable ICAPM
LICAPM 0.0258 0.0758 0.165*** 0.0400 0.0674 0.182*** 0.0460 0.0791 0.186*** 0.0191 0.0825 0.161***
(0.593) (0.923) (4.090) (0.901) (1.527) (4.441) (1.042) (0.940) (4.553) (0.435) (1.077) (3.941)
L2.ICAPM —0.0441 —0.0242 —0.0784*** —0.0310 0.0372 —0.0720"*  —0.0318 —0.00387 —0.0673** —0.0484" —0.0248 —0.0865"**
(—1.542) (—0.552) (—2.749) (—1.069) (0.904) (—2.480) (—1.086) (—0.109) (—2.290) (—1.681) (—0.500) (—2.996)
Inventory —0.00720"** —0.0194 —0.00602** —0.00962*** —0.0415*** —0.00886*** —0.0108*** —0.0104** —0.0112*** —0.0112"** —0.0158"* —0.00984***
(—2.641) (—1.551) (—2.178) (—3.474) (—2.734) (—3.147) (—3.125) (—2.182) (—3.355) (—4.254) (—1.841) (—3.676)
LInventory —0.00170 0.00521 —0.00116  —0.00331 0.00530 —0.00279 —0.00271 —0.000979 —0.00207 —0.00166
(—0.697) (1.222) (—0.465) (—1.339) (1.133) (—1.106) (—0.901) (—0.328) (—0.851) (—0.668)
L.Integration —0.145"" —0.278"* —0.138"*
(—4.058) (—2.262) (—4.151)
LJoint —0.0103 0.0526 —0.00400
(—1.006) (0.780) (—0.390)
L.Pval —0.00148  —0.000799 —0.00664
(—0.211) (—0.0792) (—1.047)
L.Corr —0.0287*** —0.0287*** —0.0273***
(—3.842) (—3.403) (—3.596)
Constant —0.00793** —0.00925"** —0.00748"** —0.00488"** —0.00194 —0.00444"* —0.00481*** —0.00399"** —0.00491** —0.00506™* —0.00326"* —0.00473***
(—6.653) (—3.712) (—6.359) (—5.294) (—1.353) (—4.719) (—4.528) (—4.208) (—4.651) (—5.669) (—3.579) (—5.155)
Observations 467 467 467 467 467 467 467 500 467 467 500 467
R-squared 0.112 0.137 0.0795 0.105 0.0821 0.106 0.103 0.129
Number of id 67 67 67 67 67 67 67 67
F test 8.793 3.079 14.58 5.495 4219 10.76 5.289 7.482 10.97 8.429 7.471 13.62
Sargan statistic 1.399 3.526 5.772 1.139
p value of Sargan 0.497 0.172 0.217 0.286
statistic
Arellano-Bond —1.089 —1.507 —1.131 —0.845
test for AR(2)
p value for AR(2) 0.276 0.132 0.258 0.398

Note: This table reports estimation and postestimation results using within-group, difference GMM and system GMM estimators for each specification. Country-time and fixed effects are removed

* k%

prior to estimation. Heteroskedasticity adjusted t-statistics are showed in the second columns *, **, and *** denote significance levels at 10%, 5% and 1%, respectively.
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Table 8
Tunisia models.

Dependent WG SGMM OLS WG SGMM OLS WG SGMM OLS WG SGMM OLS
variable ICAPM
LICAPM 0.178*** 0.188*** 0.213*** 0.147** 0.179** 0.191*** 0.196*** 0.230*** 0.231*** 0.0244 0.0485 0.0669
(3.204) (3.833) (4.056) (2.401) (2.316) (3.322) (3.440) (3.084) (4.299) (0.460) (0.847) (1.331)
L2.ICAPM 0.0141 0.0746* —0.00580 0.0519 0.0706 0.0305 0.0476 0.0699 0.0276 —0.00538  0.0112 —0.0242
(0.304) (2.001) (—0.131) (1.115) (1.276) (0.686) (0.998) (1.287) (0.606) (—0.129) (0.268) (—0.604)
Inventory 0.00296***  0.00165™* 0.00299***  0.00343***  0.00347***  0.00344***  0.00334***  0.00338"**  0.00335*** —0.000193 —0.000138 —7.07e—05
(4.648) (2.170) (4.911) (5.206) (4.449) (5.442) (4.788) (4.262) (5.026) (—0.291) (—0.177) (—0.111)
L.Inventory —0.00140* —0.00117* —0.00154** 0.000809 0.000760 0.000606 0.000428 0.000394 0.000285 0.00242***  0.00242***  0.00227***
(—1.902) (—1.936) (—2.184) (1.185) (1.386) (0.922) (0.637) (0.697) (0.441) (3.979) (6.159) (3.864)
L.Integration —0.460"* —0467""  —0.468"*
(—4.467) (—5.880) (—4.745)
LJoint —0.0263**  —0.0242*** —0.0222*
(—2.229) (—2.803) (—1.964)
L.Pval 0.00214 0.00177 0.00175
(0.712) (0.773) (0.607)
L.Corr —0.0947***  —0.0933*** —0.0932"**
(—10.28) (—6.716) (—10.46)
Constant —0.00189** —0.00182** —0.00187** —0.00281*"** —0.00300** —0.00275*"* —0.00247** —0.00271** —0.00247*** —0.00248"** —0.00270"** —0.00247***
(—2.157) (—5.357) (—2.216) (—3.177) (—7.586) (—3.226) (—2.753) (—6.102) (—2.857) (—3.177) (—6.795) (—3.266)
Observations 418 418 418 418 418 418 418 418 418 418 418 418
R-squared 0.137 0.138 0.0974 0.099 0.0903 0.092 0.287 0.282
Number of id 43 43 43 43 43 43 43 43
F test 11.08 22.60 13.18 7.816 18.58 9.074 6.842 10.13 8.307 29.79 43.95 3230
Sargan statistic 2.979 41.25 41.18 40.17
p value of Sargan 0.226 0.744 0.746 0.782
statistic
Arellano-Bond —1.521 —1.684 —1.413 —1.574
test for AR(2)
p value for AR(2) 0.128 0.0922 0.158 0.116

Note: This table reports estimation and postestimation results using within-group, difference GMM and system GMM estimators for each specification. Country-time and fixed effects are removed
prior to estimation. Heteroskedasticity adjusted t-statistics are showed in the second columns *,

* kk

, and *** denote significance levels at 10%, 5% and 1%, respectively.
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Fig. 2. Impulse response functions—Panel A. Egypt. The figures report the impulse response functions to one standard deviation
shocks measured either by Syst. Risk, Contagion, Spillovers or Roll. Corr. metrics respectively, for Egypt. Upper and lower bounds
represent the 68% confidence interval.

global market index. In tranquil periods, the international betas of emerging market firms are generally low

and this mechanism leads to a lower risk premium. However, the causality may reverse in crises periods
when the gains from international diversification are offset by a sudden increase in co-movements. In other

Model #1:  Response of ICAPM to integration shock Model #3:  Response of ICAPM to spillovers shock
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Model #2: Response of ICAPM to contagion shock Model #4: Response of ICAPM to correlation shock
(measured by Contagion metric) (measured by Roll. Corr. metric)
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Fig. 3. Impulse response functions—Panel B. Jordan. The figures report the impulse response functions to one standard deviation
shocks measured either by Syst. Risk, Contagion, Spillovers or Roll. Corr. metrics respectively, for Jordan. Upper and lower bounds
represent the 68% confidence interval.
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Fig. 4. Impulse response functions—Panel C. Morocco. The figures report the impulse response functions to one standard deviation
shocks measured either by Syst. Risk, Contagion, Spillovers or Roll. Corr. metrics respectively, for Morocco. Upper and lower bounds

represent the 68% confidence interval.

words, financial liberalization can lead to a higher cost of equity for listed firms in periods of externally
induced financial stress. Such mechanisms are likely to take in low transparency environments where
investors have access to incomplete information and are prone to mimetic contagion.

Model #1:  Response of ICAPM to integration shock
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Fig. 5. Impulse response functions—Panel D. Tunisia. The figures report the impulse response functions to one standard deviation
shocks measured either by Syst. Risk, Contagion, Spillovers or Roll. Corr. metrics respectively, for Tunisia. Upper and lower bounds

represent the 68% confidence interval.
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However, for smaller and segmented markets, shock exposure signals higher integration, and results in
a lower risk premium and a lower international cost of equity, in line with conventional wisdom. In line
with Eq. (4), this indicates that the observed increase in correlation during periods of financial crises does
not result in a higher cost of equity in smaller emerging markets, due of their initial low level of openness.
From this perspective, international integration leads to better visibility, reduced transaction and
identification costs for emerging equities, and lead to a higher volume of transactions and ultimately a
lower cost of equity. For more mature markets however, contagion and spillover could induce a higher
cost of equity.

6. Conclusions and policy recommendations

During times of financial stability, financial integration and liberalization mean that firms have
unrestricted access to foreign sources of funding; i.e., corporations 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 the rate of interest.

While financial integration can spur growth and development during periods of financial stability, our
study shows that capital account liberalization can however have undesirable effects on firm-level
financing conditions when global financial markets are in turmoil. The empirical results of our study
suggest that financial integration leads to a higher cost of equity in turmoil periods. This highlight that
economic destabilization is not confined to the macro level but also affects the microeconomic cost of
capital. This new mechanism may partly explain the observed drop in aggregate investment in the MENA
region in the aftermath of the global crisis, given that the cost of capital negatively affects the net present
value of investment projects. Our study's message is clear: in large emerging markets, external financial
shocks can revert the expected negative relationship between financial integration and the cost of capital.

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

In this context, the consolidation of the MENA's financial sector should be a top priority on the reform
agenda. Stock and bond markets are sometime virtually absent and firms cannot raise capital domestically
or internationally. Increased intra regional financial integration would lower the vulnerability of those
markets to international shocks and could bring considerable benefits to MENA's investors by rendering
capital more mobile across borders and by lowering the cost of capital. As a result, a more liquid capital
market would offer lower borrowing costs for MENA's corporate sector wishing to raise funds locally and
would lower its exposure to the short term speculative capital inflows.

Increased financial liberalization within the MENA region is also expected to enhance regional
intermediation of financial resources through close integration of financial markets and increased access
of MENA's investors to regional financial markets to finance investment. In addition, MENA's investors will
have access to a variety of risks adjusted rates of return to enhance the efficiency of portfolio allocation
and diversification, which will foster the efficiency of MENA's financial markets. Increased liberalization
within the MENA region is expected to attract important portfolio investments to the region for
diversification purposes.

The enhancement of MENA's local capital markets, especially stock markets is also another way to
dampen the effects of the global financial crises, and will help reduce the exposure of private corporations
to currency mismatches due to foreign borrowings. Those corporations will be able to raise funds locally
and reduce their exposure to external financial shocks. They will also reduce any currency mismatch
(exchange rate risk) in their balance sheets, and dampen the implications of any sudden outflows of
capital emanating from the current crisis or from other financial shocks.

Finally, one important way to protect from the mechanisms highlighted in this study would be to
implement stricter informational disclosure regulation (accounting norms, auditing requirements), in
order to prevent waves of irrational mimetic herding among uninformed investors. Previous studies have
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showed that imperfect information results in mimetic trading. This induces significant increases in the
correlation between the domestic and international market indices during crisis periods, ultimately
leading to an increase in the cost of equity. Such transparency reforms should be made in the context of
increased south-south trade and financial integration, which would help consolidate the markets and
minimize contagion vulnerability. Recent examples of such policies in emerging countries include the
integration of bond markets in South East Asia, or the ongoing prudential reforms in South Korea, Malaysia
and Indonesia. International financial integration should remain a long run policy objective. However, the
associated risks should be fully acknowledged and tackled via domestic reforms and international
cooperation.
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