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Abstract

In this study, we first estimate the level of financial integration for twenty

five emerging stock markets over the last decade. Using a multivariate

GARCH(1,1)-M return generating model allowing for partial market inte-

gration as well as for the pricing of systematic emerging market risk, we find

that these countries still remain to a large extent segmented and that the

process of financial integration has been slowed down by the various financial

crises that have struck these countries during the 1990s. We then investi-

gate the relationship between the level of a country’s trade concentration

and its level of financial integration, postulating that financial integration

could act as a natural hedge against potential lack of trade diversification.

We find that, indeed, countries with an undiversified trade structure tend

to have less segmented financial markets. Finally, our results also suggest

that countries less open to trade are more segmented.
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1 Introduction

Emerging stock markets have been the subject of a large body of research in the

literature on international asset pricing. In this study, we intend to contribute

to this literature by analyzing two main issues regarding the development of

emerging markets stock markets financial integration levels over the last decade.

Our first objective is to estimate the level of financial integration of these stock

markets, by developing and testing a three factor asset pricing model, in the

spirit of Chen, Roll, and Ross (1986). Broadly speaking, stock markets are

considered to be integrated when assets of identical risk command the same

expected returns irrespective of their domicile. The asset pricing model assumes

that emerging stock markets excess returns are driven by a world stock market

factor, a domestic stock market factor and a systematic emerging stock market

factor. It allows us to investigate whether the level of stock market integration

of a sample of 25 emerging market countries has varied significantly over the last

decade. The main characteristic of this model is that it analyzes stock market

integration and its time-series behavior while simultaneously accounting for the

pricing of “systematic emerging market risk”by foreign investors. Indeed, we

conjecture that by investing even in a diversified portfolio of those countries

stocks, an investor will not be able to completely abstract from the economic

instability prevailing in those countries. Hence, we introduce in our asset pricing

model, a new factor, defined as the systematic emerging market risk proxy to

account for the fact that investors may require higher expected excess return to

bear the economic instability inherent to a diversified portfolio of emerging stock

markets stocks. Our proxy for systematic emerging market risk is the difference

between the yield of the J.P. Morgan EMBI global index and the ten-year US

Treasury bond yield. In the core of the study, we explain why the EMBI global

index, a broadly diversified emerging bond markets index can be considered as a

reasonable proxy for bearing emerging markets’ economic instability.

The empirical results obtained by studying a sample of 25 emerging stock

markets countries over the period January, 1st 1995 to June 30th, 2004 suggest

that these countries still remain, to a large extent, segmented and that their level

of integration has been affected by the various financial crises, especially in the

Asian countries, during the late 1990s. More recently, the level of stock market
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integration of a large part of these countries has been trending upwards but has

also become more volatile. Moreover, the systematic emerging market risk expo-

sure is significant for all countries in the sample and commands a time-varying

risk premium. These empirical results highlight the fact that economic instability

and financial integration are two separate but very important economic features

that characterize and affect the return of investments in emerging markets stocks.

Our second objective is to analyze the relationship between the level of finan-

cial integration in emerging markets and the real determinants of these countries’

economies, especially as far as their trade policy is concerned. To our knowledge,

there has not yet been any attempt within the macro-finance literature, to ex-

plore the relationship between the level of a country’s trade concentration and its

level of financial integration. We conjecture that countries can act opportunisti-

cally and will therefore consider financial integration as a “natural hedge”against

their lack of trade diversification. The empirical results obtained with our sam-

ple of countries over the last decade corroborate our null hypothesis: indeed, we

obtain a significantly positive relationship between the level of financial integra-

tion and the imports -or exports- concentration variable used in our regressions

to measure the lack of trade diversification prevailing in a given country. This

result is robust to the introduction of other control variables in our regressions.

Besides, this second part of our study also introduces a refined decomposition

of the trade openness variable into its natural and residual components along

the lines of Wei (2000). We observe, contrarily to the empirical results in Carri-

eri, Errunza, and Hogan (2005), that both natural and residual trade openness

significantly and positively affect the level of a given country’s financial integra-

tion. Thus, our results are consistent with the fact that countries more open

to trade are also more integrated but have to be qualified with respect to the

more or less diversified structure of these countries’ trade policy. An open issue

is to determine whether the “natural hedge”hypothesis tested in this study is the

deliberate or involuntary consequence of these countries financial liberalization

efforts undertaken during the last decade.

The structure of the paper is the following: In section 2, we briefly review

the concepts of emerging markets integration and liberalization in light of the

relevant literature and describe the data used in the empirical study. In section

3, we present the empirical three factor asset pricing model that captures the
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joint impact of stock markets’ segmentation and of systematic emerging market

risk on emerging market stocks’ excess returns. The results associated with the

empirical test of the model are presented in section 4 both in the cases where

the unitary risk premia and the level of financial integration are assumed to be

constant and time-varying. In section 5, we examine the impact of a country’s

trade policy structure on its level of financial integration focusing in particular

on how the latter independent variable is related to the degree of a country’s

trade diversification level. Section 6 concludes by highlighting the main results

obtained as well as possible extensions of the study .

2 Emerging Market Finance

2.1 Emerging markets integration and liberalization

Financial markets participants label a nation an emerging market if it is charac-

terized by a recently instituted, or recently revitalized, set of domestic financial

markets. In many ways, the term emerging markets has replaced the expressions

”the Third World” or ”developing nations” in the vocabulary of markets partic-

ipants. In fact, in the mid 1980s, the International Finance Corporation (IFC),

the arm of the World Bank charged with promoting investment in developing

nations, coined the phrase emerging markets as a more appealing alternative.

The first emerging markets fund was launched shortly afterwards, in 1986.

The IFC defines an emerging market as a country that meets one of two

criteria: first, it is located in a low- or middle-income economic region and sec-

ond, its investable market capitalization is low relative to its most recent GDP

figures. Nations terminate their emerging markets status once their income per

capita exceeds the upper-income threshold for three consecutive years, and once

their investable market capitalization/GDP ratio is near the average ratio for

”developed markets” for three consecutive years. Nations that retain or intro-

duce investment restrictions remain categorized as emerging, reflecting the IFC’s

opinion that ”pervasive investment restrictions on portfolio investment should

not exist in developed markets” (see IFC (1999)). In 1996, the IFC introduced a

new category, frontier markets. This grouping includes nations that have equity

exchanges, but on which trading activity is very thin. When liquidity in these
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portfolio markets increases, frontier nations graduate to the IFC’s set of emerging

market nations. Nations, as classified by the IFC, are listed in table 1.

In 1985, Mexico’s equity market capitalization was 0.7% of its GDP and the

market was only accessible by foreigners through the Mexico Fund that traded

on the New York Stock Exchange. In 2000, equity market capitalization had

risen to 21.8% of GDP and U.S. investors alone were holding through a variety

of channels about 25% of the market (see Thomas and Warnock (2002)). This

dramatic increase in capital flows to Mexico could not have happened if it had

not embarked on a financial liberalization process, relaxing restrictions on foreign

ownership of assets, and taking other measures to develop its capital markets, in

tandem with macroeconomic and trade reforms.

Mexico is far from being an isolated case. Other Asian, European and South

American countries have experienced similar developments that raise a number

of intriguing questions. In their review of emerging market finance, Bekaert

and Harvey (2003) wonder, on one hand, what are, from the perspective of in-

vestors in developed markets, the diversification benefits of investing in these

newly available emerging markets, and on the other hand, what are, from the

perspective of the developing countries, the effects of increased foreign capital on

domestic financial markets and ultimately on economic growth. They argue that

financial integration is central to both questions1. In finance, markets are consid-

ered integrated when assets of identical risk command the same expected return

irrespective of their domicile. Since equity markets liberalization give foreign

investors the opportunity to invest in domestic equity securities and domestic

investors the right to transact in foreign equity securities, it should facilitate

emerging markets integration within the global capital market through improved

international risk sharing, and thus increase investment (see Bekaert, Harvey,

and Lundblad (2003)).

The diversification benefits of investing in emerging markets are nevertheless

limited by the high level of economic instability that characterizes these countries

taken as a whole. Indeed, regional economic instability and financial contagion

threats contribute directly to foreign investors’ pricing of risk when they buy

stocks in those countries. Thus, even when holding a diversified portfolio of

1Errunza (2001) also discusses the contribution of financial market liberalization to economic
growth.
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emerging markets’ stocks, we conjecture that an investor will still be subject to

a certain degree of “systematic emerging market risk”that essentially captures

these countries unavoidable exposure to regional economic instability. The sig-

nificance of this systematic emerging market risk exposure will be directly tested

in this paper. Its time-series properties -in light of the economic globalization

trend- remain an interesting topic whose investigation is however beyond the

scope of the present research.

2.2 Characterizing emerging markets risk

We proxy systematic emerging markets’ risk with the yield spread defined as the

difference between the yield on the J.P. Morgan’s Emerging Bond Index Global

(EMBI Global) and the yield on ten-year U.S. Treasury bonds. This spread rep-

resents a measure of the markets’ assessment of the systematic emerging market

exposure for a diversified investor.

The EMBI Global, which covers 27 emerging market countries2, is one of the

most comprehensive emerging markets’ debt benchmark. Included in the EMBI

Global are U.S.-dollar-denominated Brady bonds, Eurobonds, traded loans, and

local market debt instruments issued by sovereign and quasi-sovereign entities.

The EMBI Global defines emerging market countries with a combination of World

Bank-defined per capita income brackets and each country’s debt-restructuring

history.

Taking the example of Brazil, Favero and Giavazzi (2003) note that, although

it is a large economy, the seventh largest in the world, with large financial mar-

kets, a single variable synthesizes, day by day, what investors think about the

state of the Brazilian economy: the Brazilian component of the EMBI. The

Brazilian EMBI spread is indeed a very sensible market estimate of the level of

political stability and of its expected impacts on the Brazilian economy, for in-

stance on expected future inflation or on the likelihood that Brazil would default

on its debt: the spread was 700 basis points in February 2002 and reached a

peak of 2400 basis points in July, before gradually falling after the October elec-

tion, returning to 960 in the spring of 2003; throughout the same period, Mex-

2Algeria, Argentina, Brazil, Bulgaria, Chile, China, Colombia, Côte d’Ivoire, Croatia,
Ecuador, Greece, Hungary, Korea, Lebanon, Malaysia, Mexico, Morocco, Nigeria, Panama,
Peru, Philippines, Poland, Russia, South Africa, Thailand, Turkey, Venezuela.

7



ico’s component of the spread has fluctuated between 300 and 400 basis points.

Similarly, having collected sovereign spreads for nine emerging economies with

Brady bonds from J.P. Morgan, Bansal and Dahlquist (2002) argue that the

spreads contain much of the information present in country ratings and show

that sovereign nations with a low country rating tend to have a high spread on

their dollar-denominated debt.

The importance of the EMBI spread as a market instrument can be explained

by the fact that many financial variables in emerging markets fluctuate in parallel

with it, most importantly exchange rates. One reason behind this phenomenon is

the evolution of capital flows: an increase in the risk premium leads to a sudden

decrease in capital flows and to a real depreciation needed to generate the trade

surplus required to offset the decrease in capital flows. In turn, fluctuations in

the exchange rate induce corresponding fluctuations in the ratio of public debt

to GDP, since a fair share of emerging markets’ debt is either denominated in

dollars or indexed to the dollar, though payable in the domestic currency. In

the Brazilian case, the net public debt, as a percent of GDP, was below 50 in

December 2001, reached 60 in July and reduced to 56 in January 2003.

Domestic interest rates of all maturities are also affected by fluctuations in

the EMBI spread. In the case of short-term rates, there is an indirect mechanism

via the exchange rate: when deciding on the level of the short-term rates, central

banks look at inflation expectations, which are affected by exchange rate fluctu-

ations. But an increase in the EMBI spread can also affect inflation expectations

directly if, for example, it is accompanied by concerns about the possibility of fu-

ture monetization of part of the public debt. Domestic rates at longer maturities

are affected by the EMBI spreads in two ways: indirectly, through short-term

rates, because fluctuations in these rates affect the term structure, and directly

because the price of financial instruments of longer maturities reflect not only in-

terest rate risk and term premia, but also default risk (see Chang and Sundaresan

(2000)), which is closely related to economic instability.

The domestic component of the EMBI is thus a good market instrument

to proxy economic instability in a given emerging country. Assuming that this

country-specific risk cannot be fully diversified away, the EMBI Global, as an

emerging markets index, provides investors with an estimation of their risk expo-
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sure to the economic instability of emerging markets as a whole3. This aggregate

representation is particularly relevant since the waves of financial crises that have

plagued emerging economies over the last decade have highlighted the fact that,

despite being only partially integrated, emerging markets are very much interde-

pendent and not immune to contagion effects4. We conjecture that an aggregate

index such as the EMBI Global is a valid proxy of the economic stability of

emerging markets to a diversified investor.

2.3 Description of the data

The data used in this study was obtained from Datastream International, J.P.

Morgan, and Morgan Stanley Capital International (MSCI). We collected weekly

data from January 1st, 1995 to June 30th, 2004 for 25 countries, which, on one

hand, have been labelled emerging countries by the IFC and, on the other hand,

are included in J.P. Morgan’s EMBI Global5. The period covered, if relatively

short, includes all the episodes of financial crises of the last decade, from the

Tequila crisis to the 2001-2002 Argentinean turmoil. Besides, since financial

integration is an increasing process through time, our sample period allows us to

study the latest trend in emerging markets integration.

The geographic distribution of our sample of countries is presented in table

2. We classify the sample into five regional country groupings: Africa, which

includes Egypt, Morocco, and South Africa; the Eastern Asia region, which in-

cludes China, Indonesia, Korea, Malaysia, Philippines, Taiwan and Thailand;

Eastern Europe’s countries, which are comprised of the Czech Republic, Hun-

gary, Poland and Russia; the middle East and central Asia region which includes

India, Israel, Pakistan and Turkey; and the South American sample, which con-

sist of the largest economies in the region, Argentina, Brazil, Chile, Colombia,

Mexico, Peru and Venezuela. This sampling spans the entire geographical range

3Note that the yield spread on the EMBI Global is used as a natural benchmark by Carrieri,
Errunza, and Majerbi (2005) to test the quality of other variables proxying emerging markets’
specific risk.

4Following the Tequila and Asian crises of respectively 1994 and 1997, an abundant literature
has addressed the issue of contagion in financial markets. Recent surveys of the literature include
Calvo and Mendoza (2000), Corsetti, Pericoli, and Sbracia (2003), and Forbes and Rigobon
(2002)

5Given the number of parameters to estimate in a multivariate model with time-varying risk
premia, we chose to work with weekly data. Note that potential issues due to lack of liquidity
are partially avoided since we use stock market indices and not individual stocks.
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of emerging markets; nevertheless regional weights differ from one group to the

other. In this way, countries located in Eastern Asia and South America account

for 60% of the sample. To our knowledge, there is in the literature only one

other study by DeJong and DeRoon (2005) that covers such an extensive range

of emerging markets.

Emerging stock markets are proxied by the MSCI country total equity market

indices, which are value-weighted indices constructed consistently across coun-

tries and are representative of each country’s equity market. Similarly, the world

stock market is proxied with the MSCI world index. In this study, we consider

the case of an American investor investing in emerging markets. Therefore, re-

turns on all the MSCI stock indices are expressed in US dollars. Besides the long

term interest rate is proxied by the ten-year Treasury bond’s yield and the short

term rate by the one-month ”risk-free” Treasury bill’s yield. Finally, the sys-

tematic emerging markets risk is proxied by the spread defined as the difference

between the yield on the J.P. Morgan EMBI Global and the ten-year Treasury

bond’s yield. Descriptive statistics about the dataset are provided in table 3.

All returns and yields are expressed on a continuously compounded basis. The

relative behavior of emerging market returns is similar to that reported in the

literature (see for instance Bekaert and Harvey (2003) and Carrieri, Errunza, and

Hogan (2005)). On average, emerging market stock returns are large in absolute

terms and display high volatility. The stock returns exhibit high level of kurtosis,

the skewness is positive for more than 60% of the countries in the sample and

the hypothesis of normally distributed returns is rejected by a Jarque-Bera test

at the one-percent significance level in all instances.

3 The Pricing Of Systematic Emerging Markets Risk

In A Partial Integration Model

3.1 The Model

We propose to estimate a theoretical model of market segmentation along the

lines of Errunza and Losq (1985) and DeJong and DeRoon (2005). In our version

of the model, local investable and non-investable assets have similar risk char-

acteristics and there are no cross segmentation effects between countries. The
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originality of our approach consists in accounting simultaneously for partial stock

market integration and for systematic emerging markets’ risk. In our model, the

expected excess return equation is thus determined by three risk factors identi-

fied as being the domestic stock market factor, a world stock market factor and

finally a systematic “emerging market”factor. The later is assumed to be inde-

pendent from the hypothesis of market segmentation. Indeed, by its very nature,

the exposure to this risk is not restricted to the stock market but pertains to the

whole economy. It would thus be priced in the same way in a fully segmented

stock market where foreign direct investment (FDI) is the sole channel of invest-

ment accessible to foreign investors as in a perfectly integrated market where all

investment barriers have been lifted.

We are thus interested in testing whether the following equation characteriz-

ing emerging stock market expected excess returns is satisfied:

(3.1)

Et−1[rj,t] = (1−αj,t)λj,tvart−1(rj,t)+αj,tλW,tcovt−1(rj,t, rW,t)+λS,tcovt−1(rj,t, St)

where rj,t denotes the jth emerging stock market excess return, vart−1(rj,t) is

the instantaneous domestic stock market variance, covt−1(rj,t, rW,t) is the instan-

taneous jth stock market covariance with the excess world stock market returns

and covt−1(rj,t, St) is the instantaneous jth stock market covariance with the

EMBIG spread proxying systematic emerging markets’ risk. αj,t, which is con-

strained to lie in the interval [0, 1], is the coefficient of stock market integration,

λj,t, λW,t and λS,t denote respectively the unitary market prices of domestic,

world stock market risks and of systemic emerging markets’ risk. These param-

eters are all assumed to be time-varying, consistently with the large amount

of evidence in the empirical literature (see Harvey (1991), Bekaert and Harvey

(1995), and de Santis and Gerard (1997)). Barr and Priestley (2004) show that

expected return equations like equation (3.1) are consistent, for a given level of

integration, with a wide range of theoretical asset pricing models. In particu-

lar, equation (3.1) bears a strong functional resemblance to the expected excess

return equation that would obtain from a partially segmented ICAPM under

systematic emerging markets’ risk.

Observe, for instance, that in a fully integrated stock market (i.e. α = 1) with

(independent) systematic emerging markets’ risk, conditional expected excess
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domestic stock market returns would be characterized by the following reduced

form version of equation (3.1):

(3.2) Et−1[rj,t] = λW,tcovt−1(rj,t, rW,t) + λS,tcovt−1(rj,t, St)

since only world stock market risk and systematic emerging markets’ risk are then

faced by the investor. On the contrary, under the assumption that systematic

emerging markets risk is independent from the hypothesis of market segmenta-

tion, the following empirical relationship would apply in a fully segmented stock

market (i.e. α = 0):

(3.3) Et−1[rj,t] = λj,tvart−1(rj,t) + λS,tcovt−1(rj,t, St)

since, in this case, only domestic stock market risk and systematic emerging

markets’ risk would be priced by investors.

In a sense our model resembles the dynamic formulation of Carrieri, Errunza,

and Hogan (2005), with a few differences. Indeed, our methodology allows us to

estimate not only the degree and variation through time of market integration

but also the relative contributions of the time-varying world and local stock

market risk premia. However, we propose a two-step procedure where the world

market premium is estimated separately as in Bekaert and Harvey (1995) whereas

in Carrieri, Errunza, and Hogan (2005) the local and world market premia are

estimated simultaneously in a single-step. In addition, our model takes into

account a third source of risk, defined as a systematic emerging markets risk,

and thus includes an emerging markets’ systematic risk premium, denoted by

λS,tcovt−1(rj,t, St) in equation (3.1). Our specification for the excess stock market

returns differs also from the one used in the regime-switching literature originated

with Bekaert and Harvey (1995). In their study, the so-called level of financial

integration is actually the econometrician’s assessment of the likelihood that the

market is integrated in each period. In effect, Bekaert and Harvey (1995) estimate

the conditional probability that the market is fully integrated whereas, assuming

that emerging markets are only partially integrated, we assess the evolution of

their level of stock market integration through time.
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3.2 Econometric specification and estimation

In order to perform an empirical test of the conditional specification of the ex-

cess stock market returns as characterized in equation (3.1), we use a multivari-

ate GARCH(1,1)-M specification for the joint stochastic process governing the

domestic and the world stock market excess returns and the sovereign spread

dynamics. Indeed, by first regressing each series against a constant and a trend

and then applying an ARCH-LM test to the residuals, we find that the pres-

ence of ARCH effects is strongly supported for each of the time-series under

study (the results are presented in table 4). ARCH and GARCH models are due

to Engle (1982) and Bollerslev (1986) respectively. GARCH models provide a

wide variety of specifications that capture important features of the time-varying

variance-covariance matrix. The GARCH-M model, introduced by Engle, Lilien,

and Robins (1987), accounts for the risk premium by introducing the volatility

into the conditional equation. For this reason, the process is called GARCH-

M for GARCH effect in the mean. This particular specification allows one to

model the excess market return as a function of its conditional variance and of

its conditional covariances with the state variables.

The empirical equation for the excess domestic market return here denoted

by rj,t is based on the market model defined in equation (3.1) if both global

and domestic stock market risks as well as systematic emerging markets’ risks

are priced with time-varying unitary risk premia weighted by their level of stock

market integration

(3.4) rj,t = (1 − αj,t)λj,tσ
2
j,t + αj,tγW,tλj,W,t + λS,tσj,S,t + εj,t, j = 1, ..., 25

The market model characterized in equation (3.1) is assumed to hold for every

financial asset, including the world stock market. Thus, the system of pricing

restrictions consisting in the return equations for the twenty five countries in our

sample and the world stock market has to be simultaneously satisfied at each

moment of time. The world stock market being fully integrated, αt is always

equal to 1 in its return equation. Besides, given its large diversification and the

small percentage of world market capitalization represented by emerging stock

markets, we can assume that the return on the world stock market is not affected

by St, the EMBIG yield spread. The excess return equation for the world stock
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market thus reduces to the following GARCH(1,1)-M process

(3.5) rW,t = λW,tσ
2
W,t + εW,t

which is similar to the specification widely used in the empirical asset pricing

literature (see for instance Carrieri, Errunza, and Hogan (2005)).

As far as systematic emerging markets’ risk is concerned, we use as a proxy

the EMBIG yield spread defined as the difference between the EMBI Global and

the ten-year Treasury bonds yields. This spread, which can be interpreted as the

excess return on the EMBI Global, represents the premium that needs to be paid

to compensate for the aggregate systematic risk caused by economic instability

in emerging markets. We rely on the theoretical literature on credit risk models

to determine the econometric specification for this yield spread. Longstaff and

Schwartz (1995) as well as Duffee (1999) have both shown that credit spreads

follow a mean reverting process. We thus conjecture that the emerging markets

yield spread can be characterized by the following dynamics

(3.6) St = ηS,1 + ηS,2St−1 + εS,t

In order to model the time-varying variance-covariance matrix, we use the

BEKK specification proposed by Engle and Kroner (1995). The BEKK model is

characterized by the following equation

(3.7) Ht = Ω + B′Ht−1B + A′εt−1ε
′
t−1A

where Ω, A and B are 3 × 3 matrices, with Ω symmetric and positive definite.

This model assumes that the conditional covariance matrix is determined by the

vector of past returns and spread shocks. Because the second and third terms on

the right-hand side of equation (3.7) are expressed in quadratic forms, the positive

definiteness of the conditional covariance matrix of asset returns is guaranteed,

provided that Ω is positive definite.

Given the size of our sample of countries (25 countries) and the large number

of parameters that need to be estimated in a model with time-varying risk premia

(13 parameters per country), we decided to estimate the system of equations

consisting in the return equations for the twenty five emerging markets under
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study (equation (3.4)), the return equation for the world stock market (equation

(3.5)), and the equations characterizing the dynamics of the emerging markets

yield spread (equation (3.6)) and the variance-covariance matrix (equation (3.7))

in two steps with quasi-maximum likelihood (QML). Two-step procedures have

become increasingly common in the empirical finance literature to deal with large

systems of nonlinear equations. For instance, Bekaert and Harvey (1995), in their

study of time-varying world integration, first estimate separately a price of world

stock market risk which they then impose in the return equation of each country

in their sample.

In the first step, we use the property that since the market model character-

ized in equation (3.1) is assumed to hold for every emerging stock market index,

it must also hold for any portfolio built with these indices. In particular, if we

build a value-weighted emerging markets’ portfolio with the MSCI stock indices

of each country in the sample, denoted EMSI, its excess returns will have the

following characterization

rEMSI,t = (1 − αEMSI,t)λEMSI,tσ
2
EMSI,t + αEMSI,tλW,tσEMSI,W,t

+λS,tσEMSI,S,t + εEMSI,t

We can then estimate the following reduced trivariate version of the model

rEMSI,t = (1 − αEMSI,t)λEMSI,tσ
2
EMSI,t + αEMSI,tλW,tσEMSI,W,t

+λS,tσEMSI,S,t + εEMSI,t

rW,t = λW,tσ
2
W,t + εW,t

St = ηS,1 + ηS,2St−1 + εS,t

Ht = Ω + B′Ht−1B + A′εt−1ε
′
t−1A

where the first equation is the return equation for the value-weighted emerging

markets’ equity portfolio. This trivariate version of the model allows us to obtain

estimates for λW , the price of world stock market risk, for λS , the emerging

markets’ systematic risk premium, as well as for the coefficients determining the

process followed by the emerging markets yield spread (η1,η2).

In a quasi-maximum likelihood estimation, we look for values of the parameter
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vector θ that maximize the log-likelihood function

(3.8) L =
T
∑

t=1

lt(θ)

Under the assumptions that the innovations εEMSI,t, εW,t and εS,t are condition-

ally trivariate normal, we can write the conditional log-likelihood function lt(θ),

ignoring the constant term, as follows

(3.9) lt(θ) = −
1

2
ln(det(Ht)) −

1

2
ε′tH

−1
t εt

The methodology is named quasi-maximum due to the fact that the parame-

ters obtained result from the maximization of a misspecified conditional density

function. We know, for example, that stock returns display fat tails which are in-

consistent with the normal distribution assumption. It is therefore important to

correct the standard errors in order to obtain consistent results. In this study, we

follow the approach of Bollerslev and Wooldridge (1992) to correct for departures

from normality.

In the second step, we run separate univariate regressions of equation (3.4)

for each of the twenty five emerging stock markets in the sample, imposing the

estimated values obtained for λW and λS in the previous trivariate regressions.

Thus, the model’s remaining parameters are estimated for each country sepa-

rately. This allows us to measure, for each country, both the local (or domestic)

market price of risk, λj , and the level of stock market integration αj . The trade-

off associated with this two-step procedure is that it guarantees feasibility but has

the drawback of increasing sampling errors. Indeed, it includes sampling errors

from the estimates obtained in the first step in the second pass univariate regres-

sions. We do not correct for these sampling errors but we will be conservative in

drawing our conclusions.
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4 Empirical results

4.1 Financial integration and the pricing of systematic emerging

markets risk with constant parameters

We start the analysis by estimating a simple version of the model in which both

the level of stock market integration and the risk premia are assumed to be con-

stant over the entire sample period. This static framework allows us to investigate

whether the different sources of risk are actually priced as well as to determine

each country’s average level of integration during the sample period. In the next

stage, we will estimate the general model with time-varying parameters in order

to study how the level of stock market integration and the risk premia evolve

through time.

As explained in the previous section, we first estimate a reduced version of

the model with an emerging market portfolio instead of the twenty five domestic

stock indices taken simultaneously. In this way, we obtain estimates of the world

stock market price of risk λW as well as of the systematic emerging markets’

risk premium λS . Estimates generated by this model are displayed in table 5.

The two unitary risk premia are found to be positive and statistically significant.

We also observe that their associated covariances are positive over the entire

sample period, which means that the model generates in both cases positive total

risk premia. Finally, we note that the model generates a non-explosive AR(1)

coefficient estimate, ηS,2, for the process followed by the emerging markets yield

spread, which is consistent with our modelling assumptions and suggests that

the model is well specified.

We then estimate in a second step the remaining parameters of each country’s

excess return equation (equation (3.4)). The results are presented in table 6. We

first notice that the domestic stock market price of risk λj is positively and

significantly priced for all the countries in the sample. Besides, we find that

each country’s domestic stock market returns covariances with the world stock

market returns and with the emerging markets yield spread are positive for all the

countries in the sample. The intuition for positive covariances is straightforward.

Indeed, in a partial integration framework, we expect stock markets returns to be

positively affected by comovements with the world stock market excess returns.

We also expect positive comovements between excess stock market returns and
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the emerging markets yield spread since the latter is a proxy of that region’s

level of economic instability. The results that both local and world market risks

are positively and significantly priced for all the countries in the sample validate

the choice made in the literature to model emerging stock markets in a partial

integration framework.

Moreover we note that the levels of integration displayed in table 6 range from

13.27% for Morocco to 55.43% for Mexico. These results are rather low, testifying

of the low levels of financial integration achieved by emerging countries and of the

gap that still separates them from developed economies. We cannot directly com-

pare these results with the ones in the existing literature. For instance, Bekaert

and Harvey (1995) have focused on regime-switching models measuring transition

probabilities between two levels of integration. These models estimate whether

markets are fully integrated or segmented in each period, whereas we postulate

that emerging markets are already partially integrated. Hence, we are interested

in assessing their current level of integration and not the transition probability

that a market will be fully integrated in the next period. Geographically, we

find that Eastern European, South American, and South-East Asian countries

are the most integrated. This is not surprising given that those countries have

the most developed financial markets. On the contrary, Arabic countries such as

Egypt, Morocco, and Pakistan appear to lag behind the rest of the world and

remain very closed economies. The case of Venezuela is particularly interesting

since it is one of the least integrated country in our sample despite its sizable oil

exports (total trade amounted to one third of GDP in 2001). This might suggest

that trade openness does not necessarily lead to higher stock market integration,

a point further developed in section 4, or it simply reflects the nature of the

Venezuelan geopolitical situation.

Finally, for each country in the sample, we decompose the expected stock

market excess returns into its three risk components. Then, we compute the

average percentage of these excess returns represented by each risk premium

component for the entire sample period. The results, presented in table 7, allow

us to assess the importance given by investors to each risk factor and in partic-

ular to estimate the relative importance of the emerging markets’ risk premium.

We find that the risk premium associated with the local stock market risk is the

most important, accounting for 43.63% of the expected excess market returns
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on average. Nevertheless, the two other risk premia cannot be neglected with

weights of 36.12% on average for the world stock market risk premium and of

20.25% on average for the emerging markets’ risk premium. This repartition

tends to confirm our two hypotheses, namely that emerging markets are essen-

tially partially integrated and that there exists a systematically priced emerging

markets’ risk.

4.2 The general model with time-varying parameters

We now relax the hypothesis of constant parameters and estimate the general

model with a time-varying level of integration and time-varying risk premia. In

this model, the price of global (λW,t), local (λj,t), and emerging markets (λS,t)

risks are characterized as functions of a set of global information variables widely

used in previous research. Specifically,

λj,t = exp
(

θ1 + θ2rW,t−1

)

λW,t = exp
(

φ1 + φ2∆TBillst

)

(4.1)

λS,t = ϕ1 + ϕ2∆Termt

where rW,t−1 denotes the lagged world market return in excess of the risk free rate,

∆TBillst denotes the change in the US short term rate and ∆Termt the change

in the US term structure spread. The choice of these instrumental variables is

motivated by our expectations regarding the risk premia’s time-varying behavior.

In particular, we expect the emerging markets’ risk premium to move with the

business cycle (as characterized by changes in the U.S. term structure spread).

We also expect the world stock market premium (expressed in U.S. dollars) to

be negatively correlated with changes in the U.S. Treasury bills’ yields. Finally,

our choice of a global information variable to characterize time-variation in the

local market price of risk is motivated by the unavailability of any relevant local

information variable at a weekly frequency. The exponentiation used in the

specification of λj,t and λW,t imposes one of the necessary conditions of the asset

pricing theory, that is that the unitary price of stock market risk be positive. A

linear specification was retained for λS,t, the emerging markets’ risk premium,

in order to estimate the model without making any assumption on the sign of
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the emerging markets’ total risk premium. Similar assumptions underly much of

the latent variables literature (see for instance Hansen and Hodrick (1983) and

Gibbons and Ferson (1985)) and have been since imposed by Dumas (1994) and

Dumas and Solnik (1995).

We model the level of integration, αj,t, as a logistic function of the lagged

domestic excess stock market returns, rj,t−1, which can be regarded as a proxy

for the domestic cost of capital. We follow Stulz (1999), who gives empirical

and theoretical evidence regarding the fact that the cost of capital of a country

decreases when markets become more integrated. We thus expect the level of

integration to be negatively correlated with the lagged domestic excess stock

market returns. The logistic function ensures that αj,t belongs to the interval

[0, 1]6. Therefore we assume the following time-varying measure of the level of

integration

(4.2) αj,t =
exp

(

δ1 + δ2rj,t−1

)

1 + exp
(

δ1 + δ2rj,t−1

)

This expression draws a parallel between our approach and the existing litera-

ture on stock market integration based on regime-switching models. Indeed, our

measure of the level of financial integration is specified similarly to the time-

varying transition probabilities from one level of integration to the one next pe-

riod adopted by Bekaert and Harvey (1995). Their regime-switching model is a

dynamic extension of the standard Hamilton (1989,1990) static model developed

by Diebold, Lee, and Weinbach (1996).

The estimated results displayed in tables 8 and 9 suggest first that the hy-

pothesis of a time-varying level of integration is accepted for all the emerging

countries in the sample. In particular, we find that, consistently with our conjec-

ture, the level of integration is negatively related to lagged domestic stock market

returns. Besides, the hypothesis of time-varying risk premia is also systematically

accepted in our sample countries. Note that each country’s domestic stock mar-

ket returns covariances with the world stock market returns as well as with the

6Although it is likely that global information variables are also important in determining
each country’s level of integration, we only allow the global variables to influence these levels
indirectly, i.e. through their correlation with our local information variable, the lagged domestic
excess stock market returns, to keep the model parsimonious.
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emerging markets yield spread are positive7 and that the model thus generates a

positive premium for systematic emerging markets’ risk. Regarding the dynamics

of the time-varying risk premia, we notice that the world stock market risk pre-

mium is indeed negatively linked to changes in the US Treasury bills’ yields. We

further observe that the local stock market risk premium is positively related to

lagged world stock market returns. An increase (respectively a decrease) in world

stock market returns can be interpreted as an increase (respectively a decrease)

in the risk premium demanded by risk-averse agents to invest in the world stock

market. Thus, we would expect this change in preferences to positively affect the

local stock market risk premium. Finally, the emerging markets risk premium

depends positively on the changes in the US term structure spread, which can

be viewed as characterizing the different phases of the business cycle.

Figure 1 displays the evolution of monthly averages of the level of integration

for a subsample of countries. We observe a general collapse in the level of inte-

gration during financial crises: the graphs in figure 1 show droughts in the level

of integration during both the Tequila crisis (Fall 1994 to Spring 1995) and the

Asian crisis (1997-1998). This collapse is subsequently followed by an upward

trend toward the pre-crisis levels of integration, even in the cases of Argentina

and Brazil whose recovering economies were both hit by a domestic crisis in re-

spectively 2001 and 2002. This pattern tends to suggest that emerging markets

are more segmented in times of financial turmoil and more integrated in times

of financial stability, which is consistent with the idea that investors pay more

attention to domestic risk during crisis periods. We also notice that, in spite

of their slow upward progression, emerging markets’ levels of integration have

remained highly volatile since the major breakdown associated with the Asian

crisis. These results, however, do not allow us to draw any conclusion on the

existence of a long-term trend in emerging markets integration. Indeed, world

integration is a slow process and our sample covers less than a decade. From

this perspective, the evolution of the levels of integration displayed in figure 1 is

consistent with the results of Carrieri, Errunza, and Hogan (2005) who, work-

ing with a much longer sample period, observe an important dispersion of their

integration indices around slow upward trends.

Finally, we test the robustness of the hypothesis that both the level of market

7Figures displaying the evolution of the time-varying covariances are available upon request.
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integration and the risk premia are time-varying. For this purpose, we decide to

test not only the general model where all the coefficients are time-varying but

also four nested models where the level of integration and the three risk premia

are successively assumed to be the only time-varying coefficient (the three other

coefficients are thus assumed each time to be constant). Using a Wald test,

we test the null hypothesis that the above mentioned parameters are constant.

The Chi-square statistics with associated p-values reported in table 10 show that

the null hypotheses that the level of market integration and the risk premia are

constant, individually or as a whole, are rejected for all countries in the sample.

5 Explaining emerging markets’ levels of stock mar-

ket integration

5.1 Financial markets and the real economy

So far, we have studied emerging stock markets exclusively from an investment

perspective, as if they were completely separated from the real side of these

economies. However, it is very unlikely that financial markets can develop in

a country only by themselves. On the contrary, the development of financial

markets is framed in a broader perspective, as a direct result of economic growth

and of the development of international trade in goods and services.

The links between financial markets and growth have already been extensively

addressed in the economic literature (see Bekaert, Harvey, and Lundblad (2003)

for a recent survey). For instance King and Levine (1993), Levine and Zervos

(1998) and Beck and Levine (2001) study the contributions of stock market de-

velopment to economic growth while Bekaert and Harvey (2000) and Bekaert,

Harvey, and Lundblad (2003) consider the impact of financial liberalization on

growth. To the extent that financial liberalization and stock market development

promote financial integration, the latter connection to economic growth has thus

already been clearly identified.

Similarly, income per capita may also influence the propensity to engage in in-

ternational financial asset trade. To the extent that, on one hand, higher income

per capita is associated with lower risk aversion and that, on the other hand,

international investments are perceived as riskier than domestic alternatives, an
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increase in income per capita resulting from the growth of the economy may also

raise international financial asset trade. If participation in foreign stock markets

involves fixed costs such as learning costs, this may provide another reason why

international cross-holdings might rise with income levels. Moreover, the size of

the domestic financial sector, which depends directly on the level of economic

development, plausibly facilitates financial integration in several ways. For in-

stance, domestic financial intermediaries that also distribute international assets

offer a local channel by which investors can gain foreign exposure. Exposure to

domestic financial markets may also increase the desire for international diversifi-

cation. On the liability side, an extensive financial infrastructure is attractive to

foreign investors. The strength or effectiveness of domestic financial regulation

may also be important: foreign investors will stay away from markets that do

not protect their interests.

The links connecting international trade to financial markets are also well

known. To start with, a large part of the goods trade directly entails correspond-

ing financial transactions (for example trade credit or export insurance) as well

as hedging transactions. Besides, given the importance of intra-firms interme-

diate trade, it is common that goods trade and financial positions are jointly

determined. This is often the case with foreign direct investment (FDI). Open-

ness in goods markets may also increases the willingness to conduct cross-border

financial transactions, reducing financial home bias. Taking the case of Ireland,

Honohan and Lane (2000) show that the bilateral pattern of goods and services

trade explains the bilateral pattern of portfolio equity investment very well. Sim-

ilarly, Obstfeld and Rogoff (2001) propose an interesting and simple theoretical

model in which financial asset trade is the mirror image of goods trade. In their

model there is a close connection between the gains to international financial

diversification and the extent of goods trade.

If other papers in the international finance literature have assessed the evolu-

tion of market integration through time, Carrieri, Errunza, and Hogan (2005) are

the first to try to explain systematically the determinants of emerging markets’

levels of financial integration. They estimate a pooled cross-sectional regression

of preestimated financial integration indices for several emerging markets on a

group of proxy variables capturing the extent of economic and financial develop-

ment that includes the size of the trade sector to the GDP. Rather puzzlingly,
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they find that financial integration is negatively related to trade openness in

four cases out of seven. However, lack of significance in their results prevent the

authors to draw definitive conclusions.

In this last section, we use international trade variables in order to explain

the time-varying evolution of the levels of stock market integration generated by

our model in the previous part. Our goals are twofold. First, following Frankel

and Romer (1999) and Wei (2000), we propose to use a decomposition of a coun-

try’s trade openness into its ”natural” and ”residual” trade factors. This more

sophisticated estimate will allow us to investigate the relation between financial

integration and trade openness more thoroughly than in the existing literature.

In particular, we are interested in verifying the economic intuition that countries

less open to trade should be more segmented. Second, we document the relation

between financial integration and international trade diversification. To date,

no paper has systematically dealt with this issue. We thus propose to partially

fill that gap by studying the effects of international trade concentration on fi-

nancial integration. Statistically, we will test the null hypothesis that financial

integration is positively related to trade concentration. Economically, we will

thus investigate if countries that are less diversified with respect to their trade

policy tend to be more financially integrated. Since the development of interna-

tional trade historically precedes the creation of financial markets, an economic

interpretation of this statistical relationship could be that financial integration

provides developing countries with a natural hedge against their international

trade concentration.

5.2 Measuring emerging markets’ trade openness

We start by studying the level of trade openness of the countries in our sam-

ple given their geographic and demographic characteristics. Indeed, we cannot

simply rely on the ratio of trade over GDP to understand the patterns of in-

ternational trade observed in emerging countries. A more refined decomposition

should allow us to investigate the relation between financial integration and trade

openness more thoroughly than in the existing literature.

We construct for the period 1995-2003 a panel data set for the twenty four

countries in our sample using yearly data obtained from the International Mone-
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tary Fund’s International Financial Statistics (IFS) Direction of Trade Statistics8.

We then estimate the following equation:

log

(

Xi,t + Ii,t

GDPi,t

)

= β0,i + β1Remotenessi + β2 log
(

Populationi,t

)

+β3LandlockDummyi + β4
CoastLengthi

Areai

(5.1)

+β5IslandDummyi + εi,t

where the dependent variable is the conventional measure of a country’s openness,

exports (X) plus imports (I) expressed as a percentage of GDP. Equation (5.1)

is very similar to the popular ”gravity equation” used in the international trade

literature to explain countries’ bilateral trade9, with the difference that in our

interpretation, countries’ total trade is substituted to bilateral trade quantities.

We also allow for a country-specific intercept to take into account the unobserved

national price indices. Accordingly, we conduct fixed-effect least squares estima-

tion. Following Wei (2000), we define the fitted value of this regression as the

measure of an emerging country ”natural openness” and label the residual, which

potentially includes the effects of trade policies, as ”residual openness”.

The variable Remoteness captures how far an emerging country is from its

trading partners. Emerging country i’s remoteness is empirically constructed as

a weighted average of its distance to all other countries in the world where the

weights are determined as each country’s share of total trade in the world’s total

trade10. For other geographic characteristics, we construct two dummy variables,

Landlock, if the emerging country is landlocked, and Island, if the country is an

island. We also consider the ratio of the length of an emerging country’s sea coast

to its land area, labelled as CoastLength/Area. Finally, we proxy the ”size” of

an emerging country by its population.

Table 11 reports a succession of five regressions that attempt to explain trade

8For the remaining part of the paper, Taiwan has been excluded from our sample due to a
lack of published macroeconomic data given its peculiar political situation.

9Recent applications of the gravity equation include Anderson and van Wincoop (2003) and
Frankel and Romer (1999). Krugman (1979) and Helpman and Krugman (1985) provide the
theoretical foundation of the gravity equation.

10For this measure, the ”world” consists of 184 countries. The distance measure for a
particular pair of countries is the ”greater circle distance” as commonly used in the inter-
national trade literature. We obtain the following formula defining remoteness: Remotenessi =
P

j 6=i

Xj+Ij
P

184

k=1
Xk+Ik

log(Distancei,j).
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openness (exports plus imports divided by GDP). In column 1, only Remoteness

is included. We observe that its coefficient is both negative and significant, which

is consistent with the idea that countries that are more distant from the world

market are less open. Adding log
(

Population
)

in column 2 yields similar results:

large countries, i.e. countries with large domestic markets, are less open. Besides,

the introduction of this new variable adds to the overall explanatory power of

the regression.

In columns 3 to 5, we successively introduce our three other geographic vari-

ables, the Landlock dummy, the ratio of coastal length to land area, and the

Island dummy. The Landlock dummy’s coefficient is negative and significant

which matches up with the intuition that landlocked countries trade less. The

positive and significant signs on the other two coefficients are consistent with

the notions that a country with a longer coast is more open, and that an island

economy is also more open to foreign trade.

With an overall explanatory power rising to 0.56 once all the variables have

been included, our set of variables is quite successful in explaining emerging

countries’ openness. Nevertheless the non-negligible size of unexplained openness

contained in the residuals of these regressions suggests that other factors such

as trade policies, the level of economic development or endowments in natural

resources play a significant part. Besides, we observe in practice that geographic

and demographic factors tend to offset each others. For instance, countries like

China and India have high coast length to land area ratio but also large domestic

markets. Similarly, landlocked countries such as the Czech Republic and Hungary

compensate their geographic constraints compared to more open countries like

Argentina and South Africa with a closer location from major Western markets.

5.3 Financial integration and trade diversification

Our second goal is to characterize the relation between the dynamics of finan-

cial integration and the structure of international trade over time and across

countries. For that purpose, we construct a panel data set for the 24 emerg-

ing countries in our sample and treat yearly averages of αi, the time-varying

coefficient estimated in section 4 that measures the level of financial integration

attained in country i, over the 1995-2003 period as our dependent variables. The

26



basic panel specification is

αi,t = δi + λ1 ∗ ExportsConcentrationi,t + λ2 ∗ ImportsConcentrationi,t

+ λ3 ∗ NaturalOpennessi,t + λ4 ∗ ResidualOpennessi,t +
∑

βkZk,i,t + εi,t

where we relate the level of financial integration to a set of country- and time-

varying determinants: four trade related variables -i.e. ExportsConcentrationi,t,

ImportsConcentrationi,t, NaturalOpennessi,t, and ResidualOpennessi,t- as well

as a set of control variables labelled Zk,i,t. The two openness variables are respec-

tively the fitted value of the regression defined in equation (5.1) and its residual.

The variables ExportsConcentration and ImportsConcentration measure the

level of trade concentration in a given country. They allow us to relate a coun-

try’s goods trade diversification level to that country’s α and thus test the null

hypothesis that financial integration provides emerging markets with a natural

hedge against their international trade, i.e. that countries which are less diver-

sified with respect to their trade policy tend to be more financially integrated.

Exports(Imports)Concentrationi is defined as the share of country i’s total ex-

ports (imports) realized with its first four exports (imports) partners. Details

about emerging markets trade concentration for the year 2002 are given in table

13. On average a country’s first four trade partners represent 51% of its exports

and 46% of its imports. Note the extreme level of trade concentration observed

for Mexico, which is explained by NAFTA, in contrast to Russia’s very low level

of trade concentration. We find that the group of favorite trade partners includes

almost exclusively the USA, other OECD members and neighbor countries11.

The first control variable to be included in the list of regressors is the level of

GDP per capita, to allow for a systematic relation between financial integration

and the level of development. We also consider an indicator of domestic financial

development, since it is potentially an important factor in driving financial inte-

gration: the ratio of stock market capitalization to GDP. These two variables have

been previously used in both the financial integration literature (see for instance

Carrieri, Errunza, and Hogan (2005) and Bekaert and Harvey (1995)) and the

11We observe low levels of correlation -all around 0.15- between the Concentration and
Openness variables. A country’s physico-geographic characteristics do not seem to influence
the structure of its trade flows.
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financial development literature (see for example Rajan and Zingales (2003)).

Finally, we allow for a country-specific intercept to allow for country-specific

trends in the level of financial integration. Accordingly, we conduct fixed-effect

least squares estimation with White-corrected standard errors, so that covari-

ances are robust to general heteroskedasticity. The data was obtained from the

International Monetary Fund’s IFS.

Table 12 shows the results in explaining αit for a range of specifications. In

column 1, only ExportsConcentration and ImportsConcentration are included.

Their coefficients are both positive and significant, which suggests a substitution

effect between goods and financial assets markets: countries with an undiver-

sified trade structure tend to have less segmented financial markets. The null

hypothesis that countries tend to use financial integration as a natural hedge is

thus accepted. Besides, the inclusion of other regressors does not affect either the

sign or the significance of the two concentration variables’ coefficients. In column

2 and 3, we successively add our two openness variables and observe, contrary

to Carrieri, Errunza, and Hogan (2005), a positive and significant coefficient for

both of them. This result is consistent with the idea that countries less open to

trade are more segmented. The overall explanatory power of the regression is

substantially improved with the addition of these two variables. Several reasons

might explain the differences between Carrieri, Errunza, and Hogan (2005)’s re-

sults and ours. First, our sample of emerging countries is much more extensive

than theirs. Second, the length of our sample periods do not match and third

our measures of stock market integration are not identical. Finally, we use a

finer measure of trade openness that might capture more precisely its effects on

financial integration.

In column 4 and 5, we introduce our two control variables, GDP per capita

and the ratio of stock market capitalization to GDP. Their coefficients are positive

and significant: a large domestic stock market and a high level of development

contribute to increase financial integration. Conversely, countries with a shallow

domestic stock market and a low income per capita should be more segmented.

These results are consistent with the levels of integrations displayed in table

6, which showed that countries such as Morocco, Egypt and Pakistan are less

integrated12. The overall explanatory power of the panel specification rises to 0.63

12These results are also consistent with the ones obtained in the existing literature, in par-
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once all these variables are included; our set of variables is thus quite successful in

”explaining” the level of emerging markets financial integration. We also observe

that introducing other regressors does not affect either the sign or the significance

of ExportsConcentration’s and ImportsConcentration’s coefficients. To test

further the robustness of these results, we run Wald tests of the null hypothesis

that λ1 and λ2, the coefficients for trade concentration, are equal to zero which

generate F-statistics equal respectively to 114.50 and 107.31 with associated p-

values being equal to zero.

These results shed new light on the questions left open in section 2. First,

financial liberalization alone will not lead to full integration of emerging markets

in the global capital market because the ”real” (or ”production”) side of these

economies also contributes to this process. Second, financial integration provides

emerging countries with a natural hedge against insufficient trade diversification

and thus contributes directly to the development of these countries’ trade sector.

6 Conclusion

In this paper, we study the behavior of emerging markets’ excess stock returns

in a multi-factor model that takes into account potential market segmenta-

tion as well as emerging markets’ systematic risk. We estimate a multivariate

GARCH(1,1)-M excess stock returns generating model which allows for the pric-

ing of time-varying domestic and world stock market risks as well as for the

pricing of a time-varying non-diversifiable emerging market risk reflecting these

countries’ economic instability. We then investigate whether the dynamics of the

”real” side of emerging economies account for the evolution of the time-varying

levels of emerging stock markets integration generated by our model.

Our results lead to the following conclusions. First, we find that emerg-

ing stock markets are still partially segmented. Our model generates levels of

stock market integration that typically range between 13% (Morocco) and 55%

(Mexico) for the twenty five countries under study over the period going from

January 1st, 1995 to June 30th, 2004. Second, we find that non-diversifiable

emerging market risk is significantly priced. This reflects investors’ concerns

about emerging countries economic instability. This emerging markets’ risk pre-

ticular by ?.
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mium is non-negligible, representing on average 20.25% of the total risk premium

demanded by investors to hold stocks from emerging markets. Third, the level

of integration as well as the unitary risk premia are found to be time-varying

over the sample period, which is consistent with previous results in the empirical

finance literature (see for instance Bekaert and Harvey (1995)).

Finally, we investigate whether the ”real” side of emerging economies ac-

counts for the observed evolution of stock market integration in these countries.

After having decomposed a measure of countries’ trade openness into its natural

and residual components, we observe that these two trade variables contribute

to stock market integration. We also show that the structure of international

trade matters too: countries that are less diversified with respect to their trade

policy have more integrated stock markets. In other words, we find evidence of

a substitution effect between trade concentration and stock market integration.

Financial integration thus provides developing countries with a natural hedge

against their international trade concentration.

These results could be extended in several ways. For instance, it would be in-

teresting to compare the levels of stock market integration achieved in developed

and emerging countries in order to measure the gap separating these two groups

of countries. Exchange rate uncertainty could also be introduced in the model

given the extreme sensitivity of international trade to currency fluctuations.
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Developed Emerging Frontier

Australia Argentina Nigeria Bangladesh
Austria Brazil Pakistan Botswana
Belgium Chile Peru Bulgaria
Canada China Philippines Cote d’Ivoire

Denmark Colombia Poland Croatia
Finland Czech Republic Portugal∗ Ecuador
France Egypt Russia Estonia

Germany Greece Saudi Arabia Ghana
Ireland Hungary Slovakia Jamaica
Italy India South Africa Kenya
Japan Indonesia Sri Lanka Latvia

Netherlands Israel Taiwan Lithuania
New Zealand Jordan Thailand Mauritius

Norway Korea Turkey Romania
Spain Malaysia Venezuela Slovenia

Sweden Mexico Zimbabwe Trinidad and Tobago
Switzerland Morocco Tunisia

United Kingdom Ukraine

Table 1: IFC country classification. Source: International Finance Corpora-
tion (1999). ∗: through 1998.

Africa East. Asia East. Europe Mid. East/Cent. Asia South America

Egypt China Czech Rep. India Argentina
Morocco Indonesia Hungary Israel Brazil

Sth. Africa Korea Poland Pakistan Chile
Malaysia Russia Turkey Colombia

Philippines Mexico
Taiwan Peru

Thailand Venezuela

Table 2: Geographic distribution of the countries in the sample.
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Panel A

Mean Standard Dev. Skewness Kurtosis Jarque-Bera

Argentina 1.29 · 10−4 0.0548 0.27 7.54 408.94
Brazil 7.50 · 10−4 0.0545 -0.33 4.49 52.38
Chile −8.09 · 10−4 0.0316 -0.16 4.89 71.97
China −17.67 · 10−4 0.0526 0.17 5.38 113.30
Colombia −8.90 · 10−4 0.0387 0.07 5.72 145.84
Czech Rep. 7.89 · 10−4 0.0370 0.03 4.07 22.44
Egypt 2.05 · 10−4 0.0348 0.48 5.90 183.49
Hungary 29.12 · 10−4 0.0472 -0.19 6.97 312.13
India 0.90 · 10−4 0.0387 -0.02 4.21 28.68
Indonesia 1.66 · 10−4 0.0826 0.89 14.52 2656.98
Israel 11.17 · 10−4 0.0382 0.10 5.43 117.09
Korea 8.70 · 10−4 0.0638 -0.03 9.31 778.50
Malaysia −5.94 · 10−4 0.0538 0.55 18.37 4640.54
Mexico 11.62 · 10−4 0.0459 0.08 4.85 67.82
Morocco 4.93 · 10−4 0.0206 0.27 4.96 81.09
Pakistan −9.40 · 10−4 0.0489 -0.02 4.59 49.87
Peru 10.60 · 10−4 0.0361 0.59 8.07 529.91
Philippines −34.65 · 10−4 0.0450 -0.11 6.91 299.71
Poland 7.57 · 10−4 0.0487 0.10 4.44 41.43
Russia 60.38 · 10−4 0.0864 0.50 7.18 361.89
Sth. Africa −2.94 · 10−4 0.0353 -0.32 5.19 102.20
Taiwan −8.72 · 10−4 0.0428 0.51 5.46 138.64
Thailand −15.03 · 10−4 0.0633 0.60 5.91 194.65
Turkey 40.46 · 10−4 0.0819 0.18 10.40 1074.84
Venezuela 13.14 · 10−4 0.0631 -0.87 15.49 3108.45
World 3.88 · 10−4 0.0210 -0.17 4.74 61.86

Panel B

Mean Standard Dev. Skewness Kurtosis Jarque-Bera

TBills 9.01 · 10−5 3.60 · 10−4 -0.92 2.27 75.66
TBonds 11.14 · 10−4 1.92 · 10−4 -0.24 2.47 9.91
EMBI Global 21.38 · 10−4 264 · 10−4 -0.70 13.71 2270.32

Table 3: Descriptive statistics for emerging stock markets’ excess re-
turns (panel A) and interest rate variables (panel B). All figures are
weekly values. The sample covers the period January, 1st 1995 to June, 30th
2004. EMBI Global refers to the spread between the return on the EMBI Global
index and the corresponding long-term government bond yield.
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LM Statistic LM Statistic LM Statistic LM Statistic

Argentina 28.63
(0.00)

Hungary 6.57
(0.00)

Morocco 6.36
(0.00)

Taiwan 7.04
(0.00)

Brazil 6.30
(0.00)

India 6.66
(0.00)

Pakistan 19.59
(0.00)

Thailand 28.74
(0.00)

Chile 11.45
(0.00)

Indonesia 47.16
(0.00)

Peru 24.85
(0.00)

Turkey 21.80
(0.00)

China 6.18
(0.00)

Israel 6.91
(0.00)

Philippines 7.84
(0.00)

Venezuela 7.46
(0.00)

Colombia 12.96
(0.00)

Korea 25.61
(0.00)

Poland 8.36
(0.00)

World 8.29
(0.00)

Czech Rep. 8.84
(0.00)

Malaysia 32.06
(0.00)

Russia 13.50
(0.00)

Spread EMBIG 30.55
(0.00)

Egypt 19.75
(0.00)

Mexico 6.77
(0.00)

Sth. Africa 8.61
(0.00)

Table 4: ARCH-LM tests. This is a Lagrange multiplier (LM) test for autoregressive conditional heteroskedasticity in the
residuals (ARCH). p-values for rejection of the null hypothesis of absence of ARCH effects are provided in parentheses.37



λW λS ηS,1 ηS,2

5.76
(7.23)

8229.40
(6.86)

8.84 · 10−3

(62.5)
0.3849
(31.2)

Table 5: World market price of risk, emerging markets risk premium and parameters characterizing the
EMBIG spread in the trivariate GARCH-M partial integration model with constant risk premia and level of
integration. t-statistics are provided in parentheses

α λj LL α λj LL α λj LL

Argentina 0.3457
(8.65)

21.53
(4.39)

33529.56 Indonesia 0.2762
(6.56)

22.84
(3.54)

33906.30 Poland 0.3906
(4.68)

20.31
(3.15)

32968.13

Brazil 0.4883
(6.19)

17.15
(4.19)

32503.78 Israel 0.5131
(7.50)

16.05
(4.09)

32216.51 Russia 0.3061
(6.43)

22.45
(4.35)

32093.86

Chile 0.4043
(8.49)

19.86
(3.98)

33721.60 Korea 0.4702
(6.26)

17.66
(3.61)

33831.20 Sth. Africa 0.5322
(4.98)

15.78
(4.31)

3183.30

China 0.3997
(5.30)

20.07
(3.79)

33298.27 Malaysia 0.4090
(6.14)

19.37
(3.31)

33721.60 Taiwan 0.4469
(5.37)

18.10
(3.76)

33455.06

Colombia 0.1876
(6.50)

25.12
(4.17)

33415.71 Mexico 0.5543
(5.43)

15.64
(3.85)

31348.97 Thailand 0.4138
(7.16)

19.25
(3.62)

31525.94

Czech Rep. 0.4217
(5.21)

18.75
(4.70)

32989.45 Morocco 0.1327
(5.34)

26.45
(3.05)

32577.63 Turkey 0.2288
(8.32)

24.05
(4.91)

32077.75

Egypt 0.1425
(3.95)

26.17
(4.41)

32079.88 Pakistan 0.1720
(4.19)

25.71
(3.12)

32892.49 Venezuela 0.2064
(5.63)

24.58
(4.84)

31371.38

Hungary 0.4220
(4.55)

18.42
(4.57)

32785.07 Peru 0.3218
(5.72)

21.70
(3.38)

31039.64

India 0.2498
(7.74)

23.89
(3.67)

31275.43 Philippines 0.3652
(7.11)

20.82
(4.75)

31847.41

Table 6: Domestic market price of risk and stock market integration level in the GARCH-M partial integration
model with constant risk premia and level of integration. t-statistics are provided in parentheses
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World Premium Domestic Premium S.E.M. Risk Premium

Argentina 0.3477 0.4401 0.2122
Brazil 0.4492 0.3905 0.1603
Chile 0.3827 0.4267 0.1906
China 0.3775 0.4282 0.1943
Colombia 0.2601 0.4871 0.2523
Czech Rep. 0.4241 0.4039 0.1720
Egypt 0.2441 0.4987 0.2572
Hungary 0.4259 0.4027 0.1714
India 0.2995 0.4721 0.2284
Indonesia 0.3104 0.4650 0.2246
Israel 0.4580 0.3861 0.1559
Korea 0.4416 0.3943 0.1641
Malaysia 0.3951 0.4214 0.1835
Mexico 0.4715 0.3758 0.1527
Morocco 0.2317 0.5048 0.2635
Pakistan 0.2495 0.4954 0.2551
Peru 0.3337 0.4495 0.2168
Philippines 0.3597 0.4332 0.2071
Poland 0.3715 0.4298 0.1987
Russia 0.3209 0.4572 0.2219
Sth. Africa 0.4671 0.3796 0.1533
Taiwan 0.4310 0.3978 0.1712
Thailand 0.4128 0.4123 0.1749
Turkey 0.2878 0.4753 0.2369
Venezuela 0.2765 0.4785 0.2450

Average 0.3612 0.4363 0.2025

Table 7: Decomposition of estimated returns in the GARCH-M model
with constant parameters. S.E.M. risk premium stands for systematic emerg-
ing market risk premium. The three risk premia faced by investors -local and
world market risks as well as emerging markets risk- are expressed in percentage
of each country’s stock market excess return.
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φ1 φ2 ϕ1 ϕ2 ηS,1 ηS,2

2.58
(4.18)

−4.19 · 106

(−5.37)
7150.4
(8.35)

2.48 · 109

(6.48)
7.23 · 10−3

(51.7)
0.4215
(38.5)

Table 8: World market price of risk, emerging markets risk premium and parameters characterizing the
EMBIG spread in the trivariate GARCH-M partial integration model with time-varying risk premia and
level of integration. t-statistics are provided in parentheses

δ1 δ2 θ1 θ2 LL δ1 δ2 θ1 θ2 LL

Argentina 0.8228
(3.61)

−448.09
(−7.95)

1.18
(8.37)

142.09
(4.01)

37799.35 Mexico 0.3539
(4.72)

−41.67
(−8.91)

1.68
(6.12)

80.60
(4.87)

39667.95

Brazil 0.4967
(4.26)

−166.72
(−7.10)

1.12
(6.90)

129.58
(6.14)

36329.36 Morocco 0.4164
(3.11)

−728.29
(−8.42)

1.69
(5.78)

118.82
(6.31)

37307.82

Chile 0.7859
(3.92)

−359.96
(−8.39)

2.63
(6.53)

26.52
(4.82)

36718.22 Pakistan 0.8362
(3.49)

−738.56
(−9.15)

2.34
(7.01)

67.94
(5.73)

36916.02

China 0.5984
(4.08)

−308.31
(−12.22)

2.10
(7.19)

67.58
(8.35)

38494.26 Peru 0.5520
(3.85)

−398.01
(−8.06)

2.25
(4.16)

62.55
(6.04)

38671.78

Colombia 0.5258
(5.73)

−610.88
(−6.72)

1.09
(4.28)

160.63
(5.17)

38229.90 Philippines 0.5385
(5.17)

−334.77
(−7.20)

2.24
(7.52)

60.05
(5.24)

36584.89

Czech Rep. 0.7413
(5.34)

−324.26
(−9.40)

1.44
(5.42)

112.05
(8.20)

38103.38 Poland 0.3914
(4.90)

−256.50
(−7.85)

1.04
(6.83)

148.67
(6.41)

36293.51

Egypt 0.3204
(4.19)

−648.79
(−6.25)

2.16
(8.04)

83.33
(7.32)

39372.31 Russia 0.7783
(4.04)

−489.79
(−7.35)

1.94
(7.30)

88.12
(4.91)

39589.47

Hungary 0.5231
(4.84)

−256.95
(−11.36)

1.86
(5.81)

79.43
(4.27)

36544.15 Sth. Africa 0.7186
(3.61)

−180.86
(−5.82)

1.70
(5.15)

42.5
(8.12)

37410.16

India 0.6013
(4.65)

−521.77
(−10.53)

1.47
(4.98)

128.31
(6.48)

37730.35 Taiwan 0.4381
(3.96)

−199.78
(−13.17)

2.32
(7.09)

43.02
(5.81)

36237.22

Indonesia 0.3347
(3.36)

−398.19
(−12.88)

1.14
(7.45)

149.90
(4.69)

38909.32 Thailand 0.6140
(3.28)

−295.17
(−11.74)

1.94
(4.82)

76.78
(7.14)

36801.79

Israel 0.5808
(5.70)

−162.08
(−6.51)

2.77
(9.54)

40.57
(6.65)

39492.54 Turkey 0.4706
(5.13)

−517.08
(−10.67)

1.27
(5.26)

144.82
(4.75)

36484.68

Korea 0.3189
(3.56)

−134.42
(−7.94)

1.54
(4.50)

100.58
(5.15)

37267.34 Venezuela 0.5431
(5.25)

−579.71
(−8.53)

2.90
(4.69)

22.60
(8.03)

37470.39

Malaysia 0.5601
(4.32)

−284.72
(−14.73)

1.43
(6.79)

115.41
(9.32)

38581.87

Table 9: Domestic market price of risk and stock market integration level in the GARCH-M partial integration
model with time-varying risk premia and level of integration. t-statistics are provided in parentheses.
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General α λj λW λS General α λj λW λS

Argentina 68.86
(0.0000)

15.89
(0.000)

13.32
(0.000)

15.59
(0.000)

12.94
(0.000)

Mexico 69.57
(0.000)

14.71
(0.000)

11.16
(0.000)

17.40
(0.000)

11.91
(0.000)

Brazil 68.57
(0.000)

12.11
(0.000)

10.79
(0.000)

10.61
(0.000)

12.55
(0.000)

Morocco 68.45
(0.000)

15.12
(0.000)

9.49
(0.000)

14.08
(0.000)

10.60
(0.000)

Chile 60.41
(0.000)

14.09
(0.000)

15.67
(0.000)

10.72
(0.000)

11.64
(0.000)

Pakistan 62.74
(0.000)

11.87
(0.000)

9.75
(0.000)

11.46
(0.000)

11.28
(0.000)

China 61.11
(0.000)

11.80
(0.000)

9.09
(0.000)

11.10
(0.000)

12.98
(0.000)

Peru 63.59
(0.000)

11.25
(0.000)

10.82
(0.000)

11.25
(0.000)

11.88
(0.000)

Colombia 64.02
(0.000)

14.69
(0.000)

16.30
(0.000)

11.76
(0.000)

11.30
(0.000)

Philippines 64.25
(0.000)

13.91
(0.000)

13.10
(0.000)

13.59
(0.000)

11.89
(0.000)

Czech Rep. 62.41
(0.000)

12.98
(0.000)

17.48
(0.000)

17.40
(0.000)

12.86
(0.000)

Poland 64.71
(0.000)

14.28
(0.000)

14.70
(0.000)

11.92
(0.000)

13.05
(0.000)

Egypt 66.40
(0.000)

13.66
(0.000)

17.90
(0.000)

11.78
(0.000)

13.12
(0.000)

Russia 69.06
(0.000)

15.17
(0.000)

11.28
(0.000)

11.01
(0.000)

13.69
(0.000)

Hungary 68.64
(0.000)

14.62
(0.000)

10.16
(0.000)

10.34
(0.000)

10.32
(0.000)

Sth. Africa 68.20
(0.000)

14.65
(0.000)

10.93
(0.000)

17.82
(0.000)

12.38
(0.000)

India 65.92
(0.0000)

11.48
(0.000)

9.03
(0.000)

16.78
(0.000)

12.10
(0.000)

Taiwan 64.83
(0.000)

13.29
(0.000)

13.53
(0.000)

12.11
(0.000)

13.06
(0.000)

Indonesia 65.05
(0.000)

12.89
(0.000)

9.85
(0.000)

15.69
(0.000)

11.29
(0.000)

Thailand 64.10
(0.000)

12.85
(0.000)

10.43
(0.000)

10.34
(0.000)

13.32
(0.000)

Israel 66.81
(0.000)

15.03
(0.000)

15.37
(0.000)

14.53
(0.000)

13.80
(0.000)

Turkey 65.74
(0.000)

13.02
(0.000)

11.04
(0.000)

9.48
(0.000)

11.35
(0.000)

Korea 60.53
(0.000)

14.40
(0.0000)

10.94
(0.000)

15.42
(0.000)

12.83
(0.000)

Venezuela 60.39
(0.000)

12.26
(0.000)

13.50
(0.000)

11.42
(0.000)

13.61
(0.000)

Malaysia 63.98
(0.000)

13.84
(0.000)

16.78
(0.000)

10.82
(0.000)

13.75
(0.000)

Table 10: Likelihood ratio tests of time-varying versus constant coefficients. The results displayed are Chi-square
statistics with associated p-value.
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Dependent Variable: Log Openness

1 2 3 4 5
Remoteness −0.364

(−2.48)
−0.338
(−2.52)

−0.369
(−2.44)

−0.356
(−2.15)

−0.319
(−2.28)

Log Population −0.117
(−2.59)

−0.120
(−2.65)

−0.114
(−2.18)

−0.125
(−2.40)

Landlock dummy −0.201
(−2.69)

−0.239
(−2.31)

−0.214
(−2.17)

Coast length divided by land area 0.593
(1.47)

0.376
(1.35)

Island dummy 0.898
(1.84)

Adjusted R2 0.29 0.49 0.53 0.53 0.56

Table 11: Explaining openness. The dependent variable is Log Openness.
Fixed effect panel estimation using averaged yearly data from the 24 emerging
countries in our sample for the period 1995-2003. White corrected t-statistics
are reported in parentheses. See text for the definition of variables.

Dependent Variable: αi

1 2 3 4 5
Exports concentration 0.585

(2.17)
0.538
(2.35)

0.581
(2.42)

0.515
(2.10)

0.554
(2.15)

Imports concentration 0.640
(2.11)

0.685
(2.09)

0.610
(2.05)

0.642
(2.12)

0.652
(2.06)

Natural Openness 0.396
(2.27)

0.459
(2.16)

0.344
(2.30)

0.425
(2.41)

Residual Openness 0.330
(2.24)

0.368
(2.26)

0.466
(2.20)

Log GDP per capita 0.527
(2.14)

0.562
(2.08)

Stock market capitalization/GDP 0.676
(2.12)

Adjusted R2 0.19 0.38 0.46 0.59 0.63

Table 12: Explaining emerging equity markets integration. The depen-
dent variable is α, the level of integration reached by emerging stock markets.
Fixed effect panel estimation using averaged yearly data from the 24 emerging
countries in our sample for the period 1995-2003. White corrected t-statistics
are reported in parentheses. See text for the definition of variables.42



Exports Imports USA Other OECD Neighbor Countries

Argentina 0.505 0.545 X X X

Brazil 0.395 0.465 X X X

Chile 0.413 0.489 X X X

China 0.592 0.498 X X X

Colombia 0.610 0.505 X X X

Czech Rep. 0.557 0.486 X X

Egypt 0.448 0.362 X X

Hungary 0.541 0.447 X X

India 0.363 0.222 X X X

Indonesia 0.509 0.435 X X X

Israel 0.553 0.414 X X

Korea 0.508 0.512 X X X

Malaysia 0.543 0.540 X X X

Mexico 0.916 0.724 X X X

Morocco 0.534 0.458 X

Pakistan 0.450 0.362 X X

Peru 0.531 0.484 X X X

Philippines 0.555 0.553 X X X

Poland 0.490 0.477 X X

Russia 0.274 0.367 X X X

Sth. Africa 0.437 0.399 X X

Thailand 0.476 0.458 X X X

Turkey 0.407 0.352 X X

Venezuela 0.607 0.509 X X X

Table 13: Emerging markets trade concentration. In the first two columns
are reported the proportions of exports and imports represented by a country’s
first four trade partners. The next three columns identify whether the United
States, other OECD countries and neighbor countries belong to this privileged
group of trade partners.
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Figure 1: Time-varying level of integration (monthly averages) for the period 1995-2002.
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