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Abstract

We analyze the impact of both Purchasing Power Parity (PPP) deviations and
barriers to international investment on asset pricing and investor’s portfolio
holdings. The freely traded securities are priced similarly to Adler and Dumas
(1983) and command two premiums: a global market risk premium and an
inflation risk premium. The securities that can be held by only a subset of the
investors command two additional premiums; a conditional market risk premium
in the vein of Errunza and Losq (1985) and a segflation risk premium from
bearing inflation risk in the presence of barriers. Our model nests several existing
international asset pricing models and thus provides a framework to distinguish
empirically between competing models. We test the conditional version of our
model for eight major emerging markets. We use global market and industry
portfolios, US and UK traded closed-end country funds, American Depository
Receipts and Global Depository Receipts to replicate the returns on unattainable
securities. We find that the global market, the conditional market and the
global exchange risks are significantly priced as in previous research. Our results
also point to the importance of the segflation risk which is statistically and
economically significant.
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INTRODUCTION

International investments pose two major problems not encountered in domestic markets.

First, by holding the foreign asset, the investor takes a position in the foreign currency.

If changes in exchange rates are not fully compensated by inflation differentials, i.e. the

purchasing power parity (PPP) does not hold, then the investor may be exposed to inflation

risk and currency risk. Second, the access to foreign asset could be limited for example due

to explicit inflow and/or outflow controls, or implicit barriers [see Stulz (2005)] that may

render the international market partially segmented.

The available theoretical international asset pricing models (IAPMs) either consider de-

viations from PPP in fully integrated markets or the impact of barriers to international

investment when PPP holds. However, a more realistic model should incorporate both de-

viations from PPP and barriers to international investment. Furthermore, in the absence

of a model that takes into account both the deviations from PPP and segmentation, past

empirical international asset pricing studies have either used full integration models that

incorporate PPP deviations [e.g. Adler and Dumas (1983, A-D)] or IAPMs with investment

barriers under PPP [e.g. Errunza and Losq (1985, E-L)]. Alternatively, many studies have

used econometric specifications that include a domestic risk factor, a global risk factor and

exchange risk factors. Our paper attempts to fill this gap. Specifically,

• We develop a theoretical model that provides new insights when markets are not fully
integrated and PPP is violated which seems to be the case for the majority of national

markets.

• We provide a formal unified theoretical framework for testing important issues such
as pricing of foreign exchange risk and world market structure.

We postulate a two-country world and two sets of securities. All securities traded in the

domestic market are eligible for investment by all investors. Securities traded in the foreign

market are ineligible and can be held only by foreign investors. Domestic investors can invest

only in domestic eligible stocks, while foreign investors can invest in their local ineligible
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stocks as well as domestic stocks. We show that the eligible securities are priced as if the

market was fully integrated. They command a global market and an inflation risk premium

as in A-D. The ineligible securities command two extra premiums: the conditional market

risk premium in the vein of E-L and a segflation risk premium from bearing inflation risk

in the presence of barriers. These additional premiums are conditional on the availability

of substitute assets that allow domestic investors to duplicate the returns on unavailable

foreign assets.

We also show that in equilibrium, investors will be indifferent between choosing portfolios

from the original set of assets or hold some combination of three funds: 1) a common fund

that consists of the best substitute for the world market portfolio and short positions in the

portfolio of eligible securities that give investors the best hedge against inflation risk. This

fund is independent of investor nationality, 2) the portfolio of eligible securities to hedge

home inflation and 3) the hedge portfolio which is long in the market portfolio of ineligible

securities and short in the portfolio of eligible securities that are most highly correlated

with the market portfolio of ineligible securities. The last two funds are investor nationality

specific. Investors who can trade in all securities will hold all three funds whereas restricted

investors will hold the common fund and the local portfolio to hedge home inflation.

We estimate a conditional version of the model using a multivariate GARCH-M method-

ology similar to De Santis and Gerard (1998). Over the period between January 1976 and

December 2003, we examine eight emerging markets (EMs). To build the diversification

portfolios, we take the viewpoint of a global investor. Hence to replicate the returns of

unattainable securities we use global portfolios augmented with assets traded in US, UK

and other markets, i.e. the eligible set comprises of global industry portfolios, the world

market index, US and UK traded closed-end country funds, American Depository Receipts

(ADRs), Global Depository Receipts (GDRs) and other foreign direct listings. Overall, the

global currency risks and the conditional (local) market risk in addition to the world market

risk are significantly priced. Further, we find strong evidence of a statistically and econom-

ically significant segflation risk premium, which is what investors can expect from bearing

purchasing power risk in the presence of barriers. Thus, our model is strongly supported
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with important implications for tests of international asset pricing.

Finally, we analyze the pricing and portfolio composition effects of deviations from PPP

in a very general case of partial segmentation. This market set-up is characterized by two

types of securities -eligible and ineligible- that exist in each market. It delivers an additional

premium, the conditional cross market premium, for the ineligible securities that depends

on the correlation structure of the asset’s return with the returns on the ineligible securities

in the other market.

The rest of the paper is organized as follows. Section I briefly reviews the literature.

Section II presents the model. Section III contains the main theoretical results. We analyt-

ically derive the equilibrium asset pricing relationships and the optimal portfolio holdings.

Section IV examines the case of partial segmentation. Section V presents the empirical

methodology and the data. The empirical findings are reported in Section VI. Conclusion

follows.

I - LITERATURE REVIEW

A number of authors have extended the Sharpe (1964) - Lintner (1966) CAPM to the

international market through simplifying assumptions. For example, if we assume that

PPP holds exactly at every point in time and that the world market is fully integrated,

then the CAPM would apply to the international setting [see Grauer, Litzenberger and

Stehle (1976) and Stulz (1984, 1995)]. However, empirical evidence [see Adler and Dumas

(1983, henceforth A-D)] suggests significant violations of the PPP.1 The main contributions

on the impact of PPP deviations in an integrated market on asset valuation are due to

Solnik (1974a), Sercu (1980), Stulz (1981a) and A-D.2 Their international asset pricing

models (IAPMs) contain, in addition to the market risk premium, risk premia based on the

covariances of assets with state variables (Stulz (1981a)) that reduce to inflation in A-D and

to exchange rates when inflation is non-random (Solnik (1974a), Sercu (1980)). Traditional

1Deviations from PPP may result from a departure from the commodity price parity (CPP), different

tastes or the existence of non-traded goods.
2For a survey see Stulz (1995).
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tests based on unconditional versions of the Solnik-Sercu model find that currency risk is

not priced [see Solnik (1974b) and Korajczyck and Viallet (1989) among others]. However,

conditional tests of developed markets support the Solnik-Sercu model [see Dumas and

Solnik (1995), De Santis and Gerard (1998), Carrieri (2001) and De Santis, Gerard and

Hillion (2003)].

Another strand of literature focuses on the impact of barriers to free cross-border port-

folio flows under PPP (see for example, Black (1974), Stulz (1981b), Errunza and Losq

(1985, henceforth E-L, 1989), Eun and Janakiramanan (1986), Hietala (1989) and Cooper

and Kaplanis (2000)). Early tests of world market structure [see for example, Stehle (1977),

Cho, Eun and Senbet (1986), Jorion and Schwartz (1986) and Wheatley (1988)] investigated

the polar cases of full integration and/or complete segmentation. More recent tests [see for

example, Errunza, Losq and Padmanabhan (1992), Bekaert and Harvey (1995), Carrieri,

Errunza and Hogan (2005, henceforth CEH), Karolyi (2003a), Gerard, Thanyalakpark and

Batten (2003), Adler and Qi (2003) and Baele (2005)] study the evolution of market struc-

ture over time. The consensus is that the world markets are gradually becoming more

integrated. However, the currency risk factors are not included in these studies.

Thus, the available theoretical international assets pricing models include assumptions

on the consumption opportunity set or the investment opportunity set. Correspondingly,

the empirical tests either test for currency risk under full integration or study the evolution

of market structure under PPP. However, a more realistic model should incorporate both

deviations from PPP and barriers to international investment. Such a model would also

provide the theoretical framework to conduct tests of important issues in international

finance.

II-THE MODEL

Without loss of generality we assume a two-country framework: Domestic and Foreign. In

the domestic market, all securities can be freely traded by any investor and are called eligible

securities while securities of the foreign market can only be held locally and are termed the
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ineligible securities. This is the market structure of E-L termed mild segmentation.3 In

section IV, we consider partial segmentation: two sets of securities, eligible securities and

ineligible securities that could exist in the same country.

Thus, our model constrains some investors from trading in a subset of securities. In-

vestment barriers that give rise to ineligible segments may be explicit or implicit. Some

examples of explicit barriers are legal restrictions on cross-border securities trade, foreign

exchange regulation and repatriation limits. Examples of implicit barriers include risk per-

ception based on ignorance, expectations of expropriation by the government or majority

shareholder and less developed markets or institutions.4 The countries are also distinguished

by deviations from PPP that cause national investors to perceive real returns from the same

security differently.

We consider the domestic currency as the reference currency. Therefore the reference

currency interest rate is the nominally risk free rate, which is not safe in real terms. The

non-reference currency bond in the foreign market is the nominally risky bond. In addition,

we assume the international fixed income market to be fully integrated, i.e. the short term

bonds are part of the eligible set.5

Summing up, the investment opportunity set for each type of investor can be described as

follows: Investors of the foreign market have free access to all stocks and to the short-term

bonds of each country. Domestic investors have access only to their domestic stocks and to

the short-term bonds of each country.

II-1- Assumptions

A1 The national capital markets are perfect and frictionless.

3Although a characterization that imposes a tax on investor’s holdings of foreign risky assets in the vein

of Stulz (1981b) would be more general, the analytics are difficult to track nor can we obtain a closed form

solution for expected returns for all assets.
4See Stulz (2005) for an excellent discussion of the impact of agency problems on financial globalization.
5Stulz (1981b) and Basak (1996) use a similar assumption regarding the integration of the international

bond market, while Errunza and Losq (1985) assume the existence of a single asset that is risk-free to both

restricted and unrestricted investors.
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A2 The instantaneous returns are assumed to follow a stationary diffusion process imply-

ing that the nominal asset prices are lognormally distributed. The dynamics of the

asset prices expressed in terms of the reference currency are given by the following

geometric Brownian motion,

dSj
Sj

= µjdt+ σjdzj , j = 1...N (1)

where Sj is the market value of security j in terms of the reference currency; µj is the

instantaneous expected nominal rate of return on security j; σj is the instantaneous

standard deviation of the nominal rate of return on security j, zj is a standard Wiener

process and ρjkdt = dzjdzk where ρjk is the instantaneous correlation coefficient

between the Wiener processes dzj and dzk.

A3 As investors measure the rates of return on assets in real terms, they use their national

price index level to deflate the nominal returns. We assume that investors within a

country face the same commodity and asset prices and have identical preferences

and beliefs; that is they have homogenous expectations as to the risk and return

characteristics of assets. However, investors in different countries are heterogeneous.

We further assume that the price index P l, expressed in the reference currency, of

an investor of type l ∈ {D,F} where D (F ) stands for the set of domestic (foreign)

investors, follows the geometric Brownian motion6

dP l

P l
= πldt+ σlπdz

l
π, l ∈ {D,F} (2)

where πl is the instantaneous expected rate of inflation as perceived by investor l; σlπ

is the instantaneous standard deviation of the rate of inflation as seen by investor l,

zlπ is a standard Wiener process and ρlj,πdt = dzjdz
l
π where ρ

l
j,π is the instantaneous

6We follow A-D and restrict ourselves to stationary Brownian motions. For a detailed discussion of the

stock price endogeneity problem, non-stationarity and commodity price endogeneity, see A-D, pp 940-941

and references therein. We specify dynamics for price indices rather than individual commodity prices [Stulz

(1981a)]. For the conditions of the existence of price indices please refer to A-D, appendix, pp 975 and

references therein.

7



correlation coefficient between the Wiener processes dzlπ and dzj .

Equation (2) illustrates that the rates of inflation in the two countries, expressed

in the reference currency, are unequal and their difference
¡
dPF/PF − dPD/PD

¢
is

random.

A4 All investors, foreign and domestic, can borrow and lend at the nominally risk-free

rate denoted r and denominated in the reference currency.

A5 There are no restrictions on short sales in either country.

II-2 Notations

The subscripts e, and i are used as generic indexes to represent respectively the eligible

assets (i.e. the domestic eligible securities and the foreign bond) and the foreign ineligible

securities. The tilde denotes randomness, the inferior bar a vector. The prime stands for

the transposition operator.

There are N nominally risky assets partitioned as follows: The first Ne assets are eligible

assets that include domestic eligible securities and the foreign short-term nominally risky

bond and the second Ni assets are the foreign ineligible securities. The N + 1th security is

the nominally risk-free asset denominated in the reference currency i.e. the currency of the

domestic market. We also define V as the N×N matrix of instantaneous covariances of the

nominal rates of return on the various securities (σjk = ρjkσjσk) and it can be partitioned

as follows,

V ≡
 Vee Vei

V 0ei Vii

 ,

where Vee is the variance-covariance matrix of eligible assets; Vii is the variance-covariance

matrix of ineligible securities and Vei is the covariance matrix between eligible and ineligible

securities.

The vector of instantaneous expected returns µ, the vector of aggregate market values S

and the vector of covariances of the N risky asset returns with investor l’s rate of inflation
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ωl are partitioned in the same way:

µ ≡
 µ

e

µ
i

 , S ≡
 Se

Si

 , ωl ≡
 ωle

ωli


where ωlx is the Nx × 1 vector of covariances σlj,π = ρlj,πσjσπ of the Nx risky assets returns

with investor l’s rate of inflation, with x ∈ {e, i};
0Nx (ιNx) is the Nx × 1 vector of zeros (ones), with x ∈ {e, i};
W l is the investable wealth of investor l at time 0, l ∈ {D,F}fW l is the random end-of-period wealth of investor l, l ∈ {D,F}
Wm is the total wealth of all investors, i.e. Wm ≡Pl∈{D,F}W

l.

II-3 Definitions

The World Market Portfolio (WMP) with market value M and representative vector:

WMP= S.

The Market Portfolio of Eligible Securities (MPES) with market value ME and represen-

tative vector: MPES=

 Se

0Ni

.
The Market Portfolio of Ineligible Securities (MPIS) with market valueMI and represen-

tative vector: MPIS=

 0Ne

Si

.
We adopt Merton’s continuous time methodology as in Solnik (1974a), Stulz (1981a),

and Adler and Dumas (1983). Each investor is assumed to maximize the expected value at

each instant in time of a time-additive and state independent Von Neumann-Morgenstern

utility function of consumption given his current wealth. It is further assumed that the

direct utility function is homothetic. Hence, the maximization problem can be stated in

terms of the indirect utility function of the consumption expenditure. The assumption of

homothetic direct utility function implies the existence of a single price level.7

7See Breeden (1979) and Stulz (1981a) for the case of non-homothetic utility function.

9



II-4 Assets Demands

The domestic investor can invest in the nominally risk-free bond of the domestic market

and the Ne eligible assets. He solves the optimization problem stated below, where the

wealth denoted by W is the state variable and the control variables are: the consumption

flow, C, and α ≡ {αj}j=1...Ne+1
which indicates the proportion of wealth invested by the

investor in the various assets:

Max
αD,CD

E

·Z T

t
UD

¡
CD, PD, s

¢
ds

¸
(3)

where CD is the instant consumption expenditure, PD is the price level index and UD (•)
is the indirect utility function which is homogenous of degree zero in CD and PD. Denote

by WD (t) the nominal wealth of the domestic investor at time t. The wealth dynamics are

given by:

dWD =

 NeX
j=1

αDj
¡
µj − r

¢
+ r

WDdt− CDdt+WD
NeX
j=1

αDj σjdzj (4)

Let JD
¡
WD, PD, t

¢
be the maximum value of (3) subject to (4). JD satisfies the Hamilton-

Jacobi-Bellman equation:

0 ≡ Max
{CD,αD}


UD

¡
CD, PD, t

¢
+ JDt + JDW

nhPNe
j=1 α

D
j

¡
µj − r

¢
+ r
i
WD − CD

o
+JDP PDπD + 1

2J
D
WW

PNe
j=1

PNe
k=1 α

D
j α

D
k σj,k

¡
WD

¢2
+1
2J

D
P,Pσ

2
πD

¡
PD
¢2
+ JDW,P

PNe
j=1 α

D
j σ

D
j,πW

DPD

 , (5)

where subscripts of the JD (•) function represent partial derivatives with respect to wealth
and price index.

Defining AD ≡ −JDWW

JDW
as the domestic investor absolute risk aversion coefficient, we

obtain the expression for the required nominal yield on security j8

µj = r +
¡
1−ADWD

¢
σDj,π +ADWD

NeX
k=1

αDk σj,k, j = 1...Ne (6)

8Notice that Stulz (1981a) and Breeden (1979) use the Arrow-Pratt definition of relative risk aversion.

The two definitions differ to the extent that the wealth elasticity of consumption is different from one.
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Solving for the asset demands in vector notation, we get:

dD=
1

AD

 V −1ee

³
µ
e
− rιNe

´
1− ι0V −1ee

³
µ
e
− rιNe

´
+µWD − 1

AD

¶ V −1ee ωDe

1− ι0V −1ee ωDe

 (7)

where dD is the ND × 1 vector of demand by the domestic investor, i.e. dD ≡WDαD.

The foreign investor solves a similar problem but he faces a different investment oppor-

tunity set. The foreign investor can invest in all assets traded in the two markets, i.e. the

nominally risk-free bond of the domestic market, the eligible assets and the foreign ineligible

securities. The assets’ demand of the foreign investor is,

dF=
1

AF

 V −1
¡
µ− rιN

¢
1− ι0V −1

¡
µ− rιN

¢
+µWF − 1

AF

¶ V −1ωF

1− ι0V −1ωF

 (8)

where AF is the risk aversion of the foreign investor and dF is the demand vector for risky

assets by the foreign investor.

Equations (7) and (8) show that the optimal portfolio of each investor consists of a

logarithmic portfolio and a hedge portfolio that is the best hedge against purchasing power

risk. As a result of the unequal access, the two components of the optimal portfolio of the

domestic investor includes only the eligible assets. Hence, both the logarithmic and the

inflation hedge portfolios are investor specific unlike A-D where the logarithmic portfolio is

universal.

After solving for the investors’ demand for each asset, the demands are aggregated and

set equal to the supply of assets. The equities are in net positive supply equal to their

market capitalization and the bonds are in zero net supply. Following such a procedure, we

obtain the equilibrium asset pricing relationships.
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III- EQUILIBRIUM RISK AND RETURN UNDER MILD

SEGMENTATION AND PPP DEVIATIONS

III-1 Eligible Set

The eligible securities and the foreign short-term bond are priced as if the market is fully

integrated but PPP does not hold, i.e. the barriers do not affect the pricing of securities

that can be held by all investors. For an eligible asset, the expected return is,

µe = r +AM σe,m + (1−AM)

P
l∈{D,F}

¡
W l − 1

Al

¢
σle,πP

l∈{D,F}
¡
W l − 1

Al

¢ , e = 1...Ne (9)

where A is the aggregate absolute risk aversion coefficient defined by 1
A ≡

¡
1
AD +

1
AF

¢
;

σe,m =
PN

j=1 α
m
j σe,j and αmj =

³P
l∈{D,F}W

lαlj

´
/Wm.

Thus, the expected return on an eligible asset, denominated in the reference currency, is

linearly related to the covariance with the world market and the covariances with inflation

rate.9 Hence, the eligible securities command a global risk premium and a weighted sum of

covariances between the security’s rate of return and inflation as perceived by each type of

investor.

III-2 Ineligible Set

In order to derive the equilibrium asset pricing relationship for the ineligible securities,

we introduce the diversification portfolio and the hedge portfolio.

DP is the portfolio of eligible assets that is most highly correlated with the market

portfolio of ineligible securities; it can be written as DP≡
 V −1ee VeiSi

0Ni

. The hedge

portfolio (HP) consists of a long position in the market portfolio of ineligible securities and

a short position in the diversification portfolio; HP≡MPIS−DP .

The foreign ineligible securities command four risk premiums. They include 1) the tra-

ditional international market risk premium, 2) the inflation premium, which is a weighted

9Equation (9) is essentially identical to the pricing relationship derived by Adler and Dumas (1983) (see

equation (14), pp.949) while restricted to a two-country framework.
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sum of covariances between the diversification portfolio and inflation as perceived by each

of the two sets of investors, 3) the conditional market risk premium of E-L10, and 4) the

segflation risk premium, which is what investors can expect from bearing inflation risk in

the presence of barriers. The segflation premium is measured by the covariance between

inflation and the rate of return of the hedge portfolio. The inflation risk premiums are

related to the risk aversion in the respective countries. The asset-pricing model is given

by:11

µi = r +AM σi,m + (1−AM)

P
l∈{D,F}

¡
W l − 1

Al

¢
σlDPi,πP

l∈{D,F}
¡
W l − 1

Al

¢
+
¡
AF −A

¢
MI σi,I |e +

¡
1−AFWF

¢
σFHPi,π,

i = 1...Ni (10)

where σi,m is the instantaneous covariance between the return on the foreign ineligible

security i and the return on the world market portfolio, σlDPi,π
is the covariance between

the return on the diversification portfolio of security i and the inflation rate as perceived by

investor l, l ∈ {D,F}; σi,I |e is the conditional market risk of the foreign ineligible security
i12; σFHPi,π

is the covariance between the return on the hedge portfolio of security i and the

foreign inflation rate, σFHPi,π
is termed the segflation risk of the foreign ineligible security i.

By aggregating equation (10) over the ineligible set of securities, we obtain:

µI = r +AM σI,m + (1−AM)

P
l∈{D,F}

¡
W l − 1

Al

¢
σlDP,πP

∈{D,F}
¡
W l − 1

Al

¢
+
¡
AF −A

¢
MI σ

2
I |e + (1−AFWF ) σFHP,π (11)

The ineligible securities command the global market premium and the inflation premium

10The conditional market risk of a security is defined by E-L as the conditional covariance between its

return and the return on the market portfolio of ineligible securities given the return on all eligible assets.
11Proof is available from authors upon request.
12σi,I |e is the element of

¡
Vi |eSi

¢
where Vi |e is the covariance matrix of ineligible securities conditional

on the return on all eligible assets i.e. Vi |e ≡ Vii−V 0
eiV

−1
ee Vei. Vi |e can also be written as Vi |e = Vii−γ0iVeeγi

, where γ
0
i ≡ V

0
eiV

−1
ee is the Ni×Ne matrix, each row containing the Ne slope coefficients in the regression of

the foreign ineligible security’s return on all eligible assets. Hence Vi |e is the covariance matrix of residuals

of the Ni regressions.
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as in A-D. However, unlike A-D where inflation premium is proportional to the covariance

between the security’s return and inflation rate, in our model, the inflation premium is

proportional to the covariance between the return on the diversification portfolio and the

inflation rate in each country. Indeed, the diversification portfolio is by construction a port-

folio of eligible securities and hence can be held by all investors. Thus, the expected return

on the ineligible security depends on the ability of the diversification portfolio to hedge pur-

chasing power risk for domestic and foreign investors. Further, the ineligible securities can

only be held by local investors. Although the risk exposure of local investors from ineligible

securities can be reduced by short selling the diversification portfolio, they remain exposed

to the residual risk embedded in the hedge portfolio. To entice local investors to bear this

residual risk, they receive a premium - the E-L conditional market premium, which on av-

erage is positive. Finally, barriers to portfolio flows limit inflation hedging benefits due to

incomplete risk sharing. Hence the expected return on the ineligible security commands an

additional premium: the segflation risk premium that depends on the ability of the hedge

portfolio to hedge purchasing power risk for local investors.13 Note that both the condi-

tional market risk premium and the segflation premium vanish when the ineligible security

has a perfect substitute in the set of eligible assets.

Thus, as shown by equation (10) and earlier demonstrated by Merton (1973), each source

of risk towards consumption and investment opportunities commands its own risk premium.

In our model, the conditional market risk premium is due to the mildly segmented market

structure. Deviations from PPP lead to the inflation risk premium, which is proportional

to the weighted sum of covariances between inflation risk and the diversification portfolio.

Bearing inflation risk in the presence of barriers leads to the segflation risk premium, which

is proportional to the covariance between inflation risk and the hedge portfolio.14

13It is worth emphasizing that the segflation premium is a reward to systematic risk that arises in a world

market characterized by barriers and PPP deviations. This systematic risk is the risk exposure of the hedge

portfolio to purchasing power risk. Our empirical analysis shows that the segflation risk is priced and its

associated premium is statistically and economically important for many EMs of our sample.
14Note that changing currency unit will preserve the equilibrium international asset pricing equations (9)

and (11). Proof is available from authors upon request.
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III-3 Optimal Portfolio Compositions

The domestic investor will 1) hold a fraction η ≡ A
AD of the market portfolio of eligible

securities (MPES) and the DP; 2) short a fraction η of a weighted portfolio of eligible

assets that give domestic and foreign investors the best hedge against inflation risk where

the weights are equal to
¡
W l − 1

Al

¢
, l ∈ {D,F}; and 3) hold ¡WD − 1

AD

¢
of a portfolio

of eligible assets that give domestic investors the best hedge against inflation risk. Note

that we are implicitly assuming that each country’s relative risk aversion is greater than

one implying that the investors of each country hold their home-inflation hedge portfolios

positively.15 If we define by DD the domestic investor’s optimal portfolio of risky assets,

we can write:

DD ≡ η (MPES +DP )

+η

·
−
µ
WD − 1

AD

¶
V −1ee ωDe −

µ
WF − 1

AF

¶
V −1ee ωFe

¸
+

µ
WD − 1

AD

¶
V −1ee ωDe (12)

The foreign investor will 1) hold a fraction (1− η) of the market portfolio of eligible

securities (MPES) and the DP; 2) short a fraction (1− η) of a weighted portfolio of eligible

assets that give domestic and foreign investors the best hedge against inflation risk where

the weights are equal to
¡
W l − 1

Al

¢
, l ∈ {D,F}; 3) hold ¡WF − 1

AF

¢
of a portfolio of eligible

assets that give the foreign investor the best hedge against inflation risk; and 4) hold the

hedge portfolio (HP). Let DF be the foreign investor’s optimal portfolio of risky assets, it

can be written as:

DF ≡ (1− η) (MPES +DP )

+ (1− η)

·
−
µ
WD − 1

AD

¶
V −1ee ωDe −

µ
WF − 1

AF

¶
V −1ee ωFe

¸
+

µ
WF − 1

AF

¶
V −1ee ωFe +HP (13)

15In a domestic setting, Friend and Blume (1975) assert that the coefficient of relative risk aversion for

the typical household is in excess of one and is more likely to be in excess of two.
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Thus, investors will be indifferent between choosing portfolios from the original set of

assets or holding some combination of three funds: 1) a common fund that consists of

the best substitute for the world market portfolio and short positions in the portfolio of

eligible securities that give investors the best hedge against inflation risk. This fund is

independent of investor nationality, 2) the local portfolio to hedge home inflation, and 3)

the hedge portfolio which is long in the market portfolio of ineligible securities and short in

the portfolio of eligible securities that are most highly correlated with the market portfolio

of ineligible securities. The last two funds are investor nationality specific. Investors who

can trade in all securities will hold all three funds whereas investors that are restricted to

trade only barrier-free securities, will hold the common fund and the local portfolio to hedge

home inflation.

IV- PARTIAL SEGMENTATION

In the previous section, we specified two types of securities traded in two different coun-

tries. We now consider two sets of securities, eligible securities and ineligible securities that

could exist in the same country. That is, in each country, some securities can be freely

traded by all investors and are called eligible securities while the other securities can only

be held locally and are termed ineligible securities. We call this specification, partial seg-

mentation. Thus, each investor has free access to all eligible stocks, to the local ineligible

stocks and to the short-term bonds of each country.

Since there is a subset of ineligible securities in each country, we introduce the local

diversification portfolio and the local hedge portfolio. The local diversification portfolio

is the portfolio of eligible assets that is most highly correlated with the local portfolio of

ineligible securities. The local hedge portfolio is the portfolio that consists of a long position

in the portfolio of local ineligible securities and a short position in the local diversification

portfolio.

We further define the conditional cross-market risk of a domestic (foreign) security as

the conditional covariance between its return and the return on the portfolio of the foreign
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(domestic) ineligible securities given the return on all eligible assets.

With this characterization of the world capital market structure, all eligible securities

(domestic and foreign) are priced as though the markets are fully integrated and PPP does

not hold; they command a global market premium and inflation premium. However, each

set of the ineligible securities command five risk premiums. They include 1) the traditional

international market risk premium, 2) the inflation premium, 3) the conditional market risk

premium, 4) the segflation risk premium, and 5) the conditional cross market risk premium.

The asset-pricing equations are given by:16

Domestic Ineligible Securities

µy = r +AM σy,m + (1−AM)

P
l∈{D,F}

¡
W l − 1

Al

¢
σlDPy,πP

l∈{D,F}
¡
W l − 1

Al

¢
+
¡
AD −A

¢
MY σy,Y |e +

¡
1−ADWD

¢
σDHPy,π −AMI σy,I |e

y = 1...Ny (14)

where µy is the instantaneous expected return on the domestic ineligible security y, MY is

the market value of the portfolio of domestic ineligible securities, MI is the market value of

the portfolio of foreign ineligible securities, σy,m is the instantaneous covariance between the

return on the domestic ineligible security y and the return on the world market portfolio,

σlDPy,π
is the covariance between the return on the diversification portfolio of security y and

the inflation rate as perceived by investor l, l ∈ {D,F}; σy,Y |e is the conditional market risk

of the domestic ineligible security y; σDHPy,π
is the segflation risk of the domestic ineligible

security y; σy,I |e is the conditional cross market risk of the domestic ineligible security y.17

16Proof is available from authors upon request.
17σy,I |e is the element of

¡
Vyi |eSi

¢
where Vyi |e is the covariance matrix between the return on domestic

ineligible securities and foreign ineligible securities conditional on the return on all eligible assets i.e.

Vyi |e ≡ Vyi − V
0
eyV

−1
ee Vei, where Vyi is the covariance matrix between domestic ineligible securities and

foreign ineligible securities and Vey (Vei) is the covariance matrix between eligible assets and domestic

(foreign) ineligible securities. Vyi |e can also be written as Vyi |e = Vyi− γ
0
yVeeγi , where γ

0
y ≡ V

0
eyV

−1
ee is the

Ny × Ne matrix, each row containing the Ne slope coefficients in the regression of the domestic ineligible

security’s return on all eligible assets. Notice that
¡
Vyi |eSi

¢
is proportional to the covariance between the

return on the domestic ineligible security y and the return on the foreign hedge portfolio. Because of the

17



Foreign Ineligible Securities

µi = r +AM σi,m + (1−AM)

P
l∈{D,F}

¡
W l − 1

Al

¢
σlDPi,πP

l∈{D,F}
¡
W l − 1

Al

¢
+
¡
AF −A

¢
MI σi,I |e +

¡
1−AFWF

¢
σFHPi,π −AMY σi,Y |e

i = 1...Ni (15)

where σi,m is the instantaneous covariance between the return on the foreign ineligible

security i and the return on the world market portfolio, σlDPi,π
is the covariance between

the return on the diversification portfolio of security i and the inflation rate as perceived by

investor l, l ∈ {D,F}; σi,I |e is the conditional market risk of the foreign ineligible security
i; σFHPi,π

is the segflation risk of the foreign ineligible security i; σi,Y |e is the conditional

cross market risk of the foreign ineligible security i.

Hence, all of the premiums that obtain in the mild segmentation case discussed in the

previous section also appear in this case. The only new term is the conditional cross-

market risk premium. The interpretation of this extra premium for the expected return on

the portfolio of domestic ineligible securities is as follows: If the domestic hedge portfolio

is a partial substitute for the foreign hedge portfolio, it would provide some diversification

benefits that are otherwise unattainable. Hence, the domestic investors will be willing to

accept a lower premium equal to the conditional cross-market premium, which would be

negative if the domestic hedge portfolio covaries positively with the foreign hedge portfolio.

Note further, that while the conditional market risk premium is proportional to the

differential risk aversion, the conditional cross-market risk premium is proportional to the

aggregate risk aversion. Hence, as domestic investors become much more risk-tolerant than

the foreign investors, the conditional market risk premium associated with the domestic

ineligible securities tends to disappear. However, the conditional cross-market risk premium

holds. Indeed, the former is a premium that induces the domestic investors to hold their

local ineligible securities. The less risk averse they are, the lower this premium would

absence of correlation between the eligible securities and the hedge portfolios,
¡
Vyi |eSi

¢
is also proportional

to the covariance between the return on the hedge portfolio of the security y and the portfolio of foreign

ineligible securities.
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be. On the other hand, the conditional cross market risk premium is a premium that

domestic investors would be willing to bear due to the hedging value of their local ineligible

securities, assuming the return on those securities is positively correlated with the foreign

hedge portfolio.

Furthermore, the impact of partial segmentation and PPP deviations on the optimal

portfolio composition is the following. Domestic and foreign investors hold a combination

of three funds:

1) a fund that consists of the best substitute for the world market portfolio (made of

the portfolio of eligible securities, the domestic diversification portfolio that replicates the

domestic portfolio of ineligible securities and the foreign diversification portfolio that repli-

cates the foreign portfolio of ineligible securities) and short positions in the portfolio of

eligible securities that give investors the best hedge against inflation risk. This fund is

independent of investor nationality,

2) the local portfolio to hedge home inflation. The local inflation hedge portfolio is

country specific,

3) the local hedge portfolio which is long in the portfolio of local ineligible securities and

short in the portfolio of eligible securities that are most highly correlated with the portfolio

of local ineligible securities. The local hedge portfolio is country specific.

Notwithstanding the significance of the conditional cross-market risk premium as sug-

gested by equations (14) and (15), this premium will vanish when we consider the pricing of

any market in a global context; i.e. when we consider a market set-up that consists of the

fully accessible global market and any other market. Indeed, the conditional cross market

premium will only play a role under a very special case where the two market segments are

both not fully investable. The above theoretical set up would allow consideration of such a

case.
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V - METHODOLOGY

V-1. Estimation

The empirical set-up consists of a global market that can be considered fully accessible to

all investors and an emerging market that is only accessible to local investors. Hence, we test

the model using equation (11). This equation is derived under the assumption of a constant

investment opportunity set i.e. the returns are assumed to be i.i.d. and all the moments are

unconditional moments. However, many recent studies show that it is necessary to allow the

prices of risk to vary over time to detect particularly the significance of currency risk [see

among others Dumas and Solnik (1995), De Santis and Gerard (1997, 1998)]. This result

stems from a more general argument that the rejection of the unconditional CAPM does

not imply a rejection of the conditional CAPM.18 Thus, we estimate a conditional version

of our model where we allow prices and quantities of risk to change through time.19 Also,

to keep the dimensionality of the model reasonable, we test the model using one country at

a time, which implies that power is lost in the testing procedure since the cross-sectional

restriction that the global price of risk is common to all countries cannot be exploited.20

18Also Ferson and Harvey (1991, 1993) point out the importance of incorporating time-varying risk and

returns. Harvey (1991) was the first to apply the conditional framework to international asset pricing.

Harvey (1995) also used the conditional world asset-pricing model to emerging equity markets.
19Note that the theoretical model is derived under the assumption of constant investment opportunity sets

as in A-D. Testing a conditional version of the model would require additional risk premia for hedging the

stochastic changes in investment opportunities. To do so we need to derive a formal intertemporal model

with PPP deviations and segmentation. We leave this for future work. However, we caution the reader that

the conditional model is indeed internally inconsistent as argued by Dumas and Solnik (1995).
20Another alternative would be to estimate the model in two stages. In the first stage, the global market

risk and global currency risk prices would be estimated. The second stage estimates the model country by

country, conditioning on the estimates from the first stage. A similar approach was adopted by Bekaert and

Harvey (1995, 1997). Though, such an approach would impose the equality of global prices of market and

currency risks, it would yield consistent but not efficient estimates. Further, the two step procedure would

not allow us to analyse the contribution of each premium to the total premium.

20



The conditional version of the model can be written as,

Et−1[rIt] = δW,t−1covt−1[rIt, rWt] +
X
j

δj,t−1covt−1[rDP,t, π
$
jt]

+λI,t−1vart−1[rIt|rDP,t] + λe,t−1covt−1[rHP,t, π
$
It] (16)

where rIt is the excess return on the country’s market index, rWt is the excess return on

the world index, rDP,t is the excess return on the country’s diversification portfolio, rHP,t

is the excess return on the country’s hedge portfolio, π$j is the rate of inflation of country

j expressed in the reference currency (the USD), δW,t−1 and λI,t−1 are time-varying prices

of global market risk and conditional market risk, δj,t−1 are time-varying prices of global

inflation risk and λe,t−1 is the time-varying price of segflation risk. Since we test the model

for the EMs that experience high inflation rates, the assumption that a local inflation rate is

non-stochastic is unrealistic. Hence, we follow Carrieri, Errunza and Majerbi (2003, 2004)

and proxy the term π$j by the change in real exchange rate of currency j vis-à-vis the US

dollar denoted by erj .
21 Equation (16) can then be expressed as follows,

Et−1[rIt] = δW,t−1covt−1[rIt, rWt] +
X
j

δj,t−1covt−1[rDP,t, e
r
jt]

+λI,t−1vart−1[rIt|rDP,t] + λe,t−1covt−1[rHP,t, e
r
It]

To further simplify the estimation, we aggregate the global exchange rate factor.22 We

use the change in two Federal Reserve currency indices: the major currency index and the

Other Important Trading Partner currency index (OITP, termed the EM index). The major

currency index includes sixteen currencies until the introduction of the euro in January 1999.

After that, the index becomes a seven-currency index. The OITP includes mainly emerging

market currencies. The trade-weights are used as an aggregation method and are allowed to

vary over time. We take the inverse of the real index so that higher index values represent

an appreciation of the foreign currency.

21See proof in the Appendix 1 of Carrieri, Errunza and Majerbi (2004).
22See Jorion (1991), Ferson and Harvey (1993), Harvey (1995), Carrieri, Errunza and Majerbi (2003, 2004)

and Vassalou (2000).
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The following system of equations has to hold at any point in time,

Et−1[rIt] = δW,t−1covt−1[rIt, rWt] +
X

j=mj,em

δj,t−1covt−1[rDP,t, e
r
jt]

+λI,t−1vart−1[rIt |rDP,t ] + λe,t−1covt−1[rHP,t, e
r
It]

Et−1[rDP,t] = δW,t−1covt−1[rDP,t, rWt] +
X

j=mj,em

δj,t−1covt−1[rDP,t, e
r
jt] (17)

Et−1[rWt] = δW,t−1vart−1[rWt] +
X

j=mj,em

δj,t−1covt−1[rWt, e
r
jt]

Et−1[erkt] = δW,t−1covt−1[erkt, rWt] +
X

j=mj,em

δj,t−1covt−1[erkt, e
r
jt], k = mj, em, I

where δmj,t−1 and δem,t−1 are time-varying prices of respectively major real currency risk

and EM real currency risk.

The first equation in the system is the pricing equation for the emerging market index re-

turn, where global and local factors are priced. The global factors include the world market

and real exchange covariance risk and the local factors comprise the conditional market

risk and segflation risk premiums. The other equations in the system price the diversi-

fication portfolio, the world index portfolio, the currency indices and bilateral exchange

rate as in A-D with just the world market and currency premia. By further expressing

vart[rIt |rDP,t ] = vart (rIt)
³
1− ρ2I,DP,t

´
, where ρI,DP,t is the correlation coefficient be-

tween the diversification portfolio and the EM index return, we write the previous system

for estimation as,

rIt = δW,t−1hI,W,t + δmj,t−1hDP,mj,t + δem,t−1hDP,em,t

+λI,t−1hI,t(1−
h2I,DP,t

hIthDPt

) + λe,t−1hHP,eI ,t + I,t

rDP,t = δW,t−1hDP,W,t + δmj,t−1hDP,mj,t + δem,t−1hDP,em,t + DP,t (18)

rWt = δW,t−1hW,t + δmj,t−1hW,mj,t + δem,t−1hW,em,t + W,t

erkt = δW,t−1hk,W,t + δmj,t−1hk,mj,t + δem,t−1hk,em,t + k,t, k = mj, em, I

where hj,t are the elements of Ht, the 6 × 6 conditional covariance matrix of the assets
in the system. In particular, vart[rIt|rDP,t] is parameterized as vart(rIt)(1 − ρ2I,DP,t) =
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hIt(1− h2I,DP,t
hIthDPt

) with hI,DP,t, the time-varying covariance, hIt and hDP,t, the time-varying

variances.

To be able to determine the magnitude of the time-varying risk premiums, we follow the

fully parametric approach of De Santis and Gerard (1998) and parameterize the prices of

risk factors. Given that the model implies that the price of global and conditional market

risk must be positive, we use an exponential function to model their dynamics as follows,

δW,t−1 = exp(k
0
WZG,t−1) (19)

λI,t−1 = exp(k
0
IZI,t−1) (20)

where ZG is the set of global information variables and ZI is the set of local information

variables for country I.

As the model does not restrict the prices of currency risk to be positive, we let the prices of

global currency risk to be linear functions of a set of global information variables, and the

price of segflation risk to be linear function of a set of local instrumental variables,

δj,t−1 = k
0
jZG,t−1, j = mj, em (21)

λe,t−1 = k
0
eZI,t−1 (22)

Following De Santis and Gerard (1998), we specify the dynamics of Ht as
23

Ht = H0 ∗
¡
ιι0 − aa0 − bb0

¢
+ aa0 ∗ t−1

0
t−1 + bb0 ∗Ht−1 (23)

where ∗ denotes the Hadamard product, H0 is a (6 × 6) unconditional covariance matrix
of residuals, a and b are (6 × 1) parameter vectors. This implies that the variances in
23Under partial segmentation, one would ideally want to use a full matrix to account for the effect of off-

diagonal elements. However, as formulated, the system has 30 parameters to estimate, which would increase

to 111 with a full matrix. Also, by setting the off-diagonal coefficients to zero except for those corresponding

to the world column similarly to Bekaert and Wu (2000), the system remained too large with 61 parameters

to estimate and the model failed to converge. Thus unless we assume a diagonal GARCH process, the

system becomes econometrically untractable as the addition of parameters to render the volatility process

more flexible is limited by the number of degrees of freedom and the finite-sample properties.
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Ht depend only on past squared residuals and an autoregressive component, while the

covariances depend on past cross-products of residuals and an autoregressive component.

Assuming a normal conditional density, the log likelihood function is written as,

lnL (θ) = −T
2
ln 2π − 1

2

TX
t=1

h
ln
¯̄
Ht(θ)

¯̄
+ t (θ)

0
Ht (θ)

−1
t (θ)

i
(24)

where θ is the vector of unknown parameters in the model. The estimation is performed

using the BFGS (Broyden, Fletcher, Glodfarb and Shanno (1985)) algorithm. Since the

assumption of conditional normality is too restrictive, the quasi-maximum likelihood es-

timate (QMLE) is used. Indeed, QMLE of the parameters are generally consistent and

asymptotically normally distributed provided that the conditional mean and variance are

correctly specified (see White (1982), Bollerslev and Wooldridge (1992)).

V-2 Data and Summary Statistics

Our dataset includes three groups : 1) Data on the eligible set used to construct the

diversification portfolios; 2) Data on the returns of emerging market indices, the MSCI

world market index, changes in real currency indices including the Major index and the

EM index and changes in real bilateral exchange rates and 3) Data on the instrumental

variables including global and local variables.

1. For the data on the eligible set needed to construct the diversification portfolios we use

35 global industries24 and an extensive data set of CFs, ADRs/GDRs. The data com-

prise 20 US and 8 UK-traded emerging market closed-end funds, 94 ADR programs

and 14 non-US foreign listings. All US country funds trade on the New York Stock

Exchange (NYSE) and all UK Investment trusts trade on the London Stock Exchange

(LSE). Data on CFs that trade on other exchanges are not available in Datastream.

The returns (adjusted for dividends) are obtained monthly from the CRSP database

24Data on the end of month total return on the 35 global industries are collected from Datastream that

uses the FTSE industry classification. For a detailed description see ”FTSE Global Classification System”,

available at http://www.ftse.com.
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for US funds. The end-of-month closing prices are from Datastream for UK invest-

ment trusts.25 In addition, return data on ADRs are collected from CRSP26, while

return data on GDRs are compiled from the Datastream International Database.27

The numbers of CFs, ADRs/GDRs vary for each country. In Mexico, ADR programs

start during the 1960’s and grow substantially in the early 1990’s. ADR programs

from Chilean companies also increased in the early 1990’s. However, Argentinian and

Brazilian listings in the US increased mainly in the mid 1990s28. While most of the

Latin American emerging markets of our sample cross-list in the US for proximity

preferences as argued by Pagano et al. (2002) and Sarkissian and Schill (2004), many

of the Asian emerging markets cross-list their securities mainly in Luxembourg29, UK

and Frankfurt and had only few securities listed in the US in late 1990’s. Particularly,

the ADR programs for Malaysia and Thailand are level I OTC issues and no data are

available for these ADR returns. Moreover, while the inception of country funds have

preceded that of the ADRs for many of the Latin American emerging markets, it is

not the case for some Malaysian securities that were traded as ordinary shares in the

UK since the 1950s and the 1970s and a Mexican security that was traded in the US

since the 1960s. A complete list of the set of eligible securities is reported in Table I.

Panels A, B and C report respectively the list of industrial sectors, the list of CFs used

25By contrast to US funds, investment trusts retain capital gains for reinvestment.
26Following Karolyi (2003a, 2003b), listing information was obtained from the Bank of New York and the

Citibank and was supplemented and cross-checked with data obtained from the NYSE, NASDAQ, AMEX

and Over-the-counter Bulletin Board (OTCBB).
27We thank Sergei Sarkissian for kindly providing the list of ovearseas listings as of 1998. These data were

updated using world stock exchanges and DataStream.
28As indicated in Panel C of Table I, there are no GDRs included in the eligible set for the Latin Amercian

countries. Among the Latin American countries of our sample, only securities from Argentina and Brazil

were traded in UK and Luxembourg and recently Banco De Chile was cross-listed in the UK (in 2002).

However, DataStream does not have data on returns for these GDRs.
29As explained by Sarkissian and Schill (2004), many firms from emerging markets often list in Luxembourg

before they become eligible for trading at major world exchanges.
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for the construction of the diversification portfolio30 and the list of ADRs/GDRs.31

[Insert Table I about here]

2. Data on monthly returns on IFCG indices are obtained from the International Fi-

nance Corporation (IFC) now renamed S&P/IFC database. The MSCI value weighted

world index is from Morgan Stanley Capital International (MSCI). Among the set of

all emerging markets, we select eight major emerging markets: Argentina, Brazil,

Chile, India, Korea, Mexico, Thailand and Malaysia. These markets have also been

studied by other authors and hence facilitate comparison with previous results. The

IFC global indices are market value weighted and expressed in US dollar terms. We

compute total returns. The sample period is from January 1976 to December 2003,

except for Malaysia which begins in January 1985. For the conditionally risk-free as-

set, we use the return on the one-month Eurodollar deposit. We compute the monthly

excess returns by subtracting the Eurodollar rate from the monthly return on each

security. Real bilateral exchange rates with respect to the dollar are computed on a

price-adjusted basis using CPI indices available from the International Finance Statis-

tics (IFS) database. Data on the real exchange rate indices that include the major

index and the EM index is from the Federal Reserve Board. Some summary statistics

for the emerging market returns and changes in bilateral real exchange rates (∆RXR)

30There are no data in DataStream on total return of many of the country funds listed outside the U.S.,

this is the case for instance for the Argentine Investment Company listed in Dublin (DSE) in January 1992,

the Genesis Chile Fund listed in UK (LSE) in November 1989, the India Fund listed in UK in June 1986,

among others. A complete list of all CFs is available from the authors upon request. Also, we do not include

the Malaysia Capital Fund, the Malaysia Select Fund and the Thai Development Capital Fund traded in the

UK as they are highly illiquid and total returns on these funds over our sample period are equal to zeros.

Thai Prime Fund listed in Singapore in December 1988 is also not included since only data on the price

index are available since February 1995.
31Data on total return of the securities cross-listed in Luxembourg are not available in DataStream. We

only use the data on total returns on ADRs and GDRs that are available in CRSP or DataStream. The

start date is the date where total return on the ADR or GDR is available; thus it might not coincide with

the IPO date.
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are presented respectively in Panels A and B of Table II. Panel A shows that the IFC

global indices exhibit high returns, high volatility and substantial deviation from nor-

mality as previously documented (see for example, Bekaert and Harvey (1995,1997)).

Indeed, the Bera-Jarque test of normality rejects the hypothesis of normality in all

the countries at the 95% confidence level. Furthermore, the Ljung-box test statistic,

Q12(z), for twelfth order serial correlations in the squares strongly suggests the pres-

ence of time-varying volatility. Similar to the market return series, the exchange rate

series display a high level of kurtosis and a significant departure from normality as

depicted in Panel B of Table II. To explore the time-varying volatility in the data

series, we conduct the diagnostic test statistics proposed by Engle and Ng (1993)

also reported in Panel A and B for the return and ∆RXR series. The Engle-Ng test

statistic indicates the presence of negative asymmetry in three emerging markets and

four real exchange rate series while the returns of three EMs and two ∆RXR series

suggest positive asymmetry.

[Insert Table II about here]

3. In selecting the data on the global and local instrumental variables, we follow previous

research.32 The world information set includes the world dividend yield in excess of

the risk free rate, the change in the US term premium, measured by the yield differ-

ence between the 10-year T-bond and the 3-month T-bill, the US default premium

measured by the yield difference between Moody’s Baa and Aaa rated bonds. The

local information variables include the local equity return in excess of the risk free

rate and the change in local inflation rates.33 All the information variables are lagged.

Since these instrumental variables have been widely used in other studies, we omit a

detailed description of their properties. Panels D and E of Table II show some basic

statistics as well as the pairwise correlations among the instruments.

32See Ferson and Harvey (1993), Bekaert and Harvey (1995, 1997), Dumas and Solnik (1995), De Santis

and Gerard (1998) and Carrieri, Errunza and Majerbi (2003, 2004)
33We exclude the local dividend yield as data is not available over the whole sample period.
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V-3. The Diversification Portfolios

Several studies show that closed-end country funds (CFs) and international cross-listings

play an important role in integrating international capital markets [Bekaert and Harvey

(1995, 2000); Bekaert, Harvey and Lumsdaine (2002); Carrieri, Errunza and Hogan (2005),

Karolyi (2003b)]. Cross-listings can take the form of a Depository Receipt (DR) program.

DRs are negotiable certificates that confer ownership of shares in the foreign company. DRs

traded in the US market are termed American Depository Receipts (ADRs)34, while DRs

traded outside the US are called Global Depository Receipts (GDRs). Errunza and Losq

(1989) and Errunza, Senbet and Hogan (1998) theoretically show that the introduction

of CFs would reduce the cost of capital of the underlying securities. This is because the

CFs increase the ability of international investors to substitute foreign returns with glob-

ally traded securities. Tandon (1997) and Patro (2005) provide empirical support to their

theoretical predictions. Hence to replicate the unattainable emerging market indices, we

include all attainable securities and indices to international investors. Since our analysis

is conducted from the perspective of global investors, we include Morgan Stanley Capital

International (MSCI) World index, global industry portfolios, US and UK traded closed-end

emerging market funds, along with all overseas listings in the eligible set for which data is

available.35,36 Though it has been argued that the integrating impact of the first country

fund is likely to be much greater than the subsequent issues of other country funds, we

do include subsequent CFs and examine their statistical significance to span the ineligible

securities (EM market returns). The inclusion of the subsequent CFs is motivated by the

recent empirical findings by Patro (2005) who shows that listing of new country funds re-

34There are four types of ADR programs. Levels II and III ADRs are traded on a stock exchange,

level I ADRs are traded on the over-the-counter (OTC) market, and 144A ADRs are traded among large

institutional investors in the PORTAL market. For further details see Karolyi (1998, 2003) and Miller

(1999).
35Ovearseas listings refer both to direct placements and depository receipt listings.
36A full list of the 35 global industry portfolios, CFs, ADRs and GDRs is reported in Table I. The overseas

listings and country funds are sorted based on their start date.
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sults in a statistically and economically significant decrease in the country fund premiums

due to the ability of new country funds to span old country funds. Hence, listing of new

country funds may further integrate emerging markets with the world market.37

To obtain the diversification portfolio for a given EM, we follow CEH and proceed in

two steps. In the first step, we regress the return of the emerging market, RI,t, on the

returns of 35 global industries along with MSCI World index. Using a stepwise regression

procedure with a forward and backward threshold criteria, we obtain the diversification

portfolio (RG). In step 2, we include globally traded CFs and DRs in addition to those

listed on US markets as well as subsequent country funds, ADRs or GDRs allowing the

weights assigned to the previous securities to vary upon the availability of new country

funds and overseas listings as in CEH.38 We examine which of the multiple CFs and cross

listings are statistically significant to span the EM returns using the stepwise procedure.

We construct an augmented diversification portfolio by running the following regression,

RI,t = ϕ1,tRG,t + ϕ
2,t
RCF,t + ϕ

3,t
RDR,t + t (25)

where

ϕ1,tRG,t = α0RG,t +

NCF,IX
i=1

α1iDCFi,tRG,t +

NDR,IX
j=1

α2jDDRj ,tRG,t

ϕ
2,t
RCF,t =

NCF,I−1X
i=1

NCF,IX
x=i+1

β1ixDCFix,tRCFix,t +

NDR,IX
j=1

β2jDDRj ,tRCF,t

ϕ
3,t
RDR,t =

NDR,I−1X
j=1

NDR,IX
y=j+1

γyjDDRjy ,tRDRjy ,t

For each market I, we use as regressors the return of the previously estimated portfolio

(RG,t), the vector of returns on the CFs (RCF,t) and the vector of returns from DRs (RDR,t).

37Some of the country funds such as the Argentina Fund, the Emerging Mexico Fund and the Korea

Investment Fund are open-ended or liquidated during our sample period. However, to avoid the survivorship

bias we include all CFs.
38Notice, however, that CEH inlcude only U.S. traded CFs and DRs. Specifically, in the second step, they

consider the first five ADRs along with the first country fund.
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The fitted value of this regression is what we call RDP,t, the diversification portfolio. The

set of eligible CFs and overseas listings varies for each of the countries in our dataset. We

denote by NCF,I (NDR,I) the number of country funds (DRs) in the Ith market. To preserve

degrees of freedom, we use stepwise regressions to select only those CFs and foreign listings

that enhance home-made diversification in a statistically significant way.39 For the period

prior to the country fund or depository receipt inception, the returns are set to zero. We also

add dummy variables, D∗, set to one at the introduction of the securities (country funds,

ADRs and GDRs) on market exchanges.40 The dummy variables allow for subsequent CFs

and overseas listings to impact the weights assigned to the portfolio of global securities and

the preceding funds and depository receipts. Indeed, the dummy variable DCF,t (DDR,t)

proxy for the spanning of the old funds (DRs) using new funds (DRs).

Our results suggest that the growth of the country funds and international cross-listings

has enhanced the ability of global investors to span unattainable emerging markets confirm-

ing the earlier results of Errunza, Hogan and Hung (1999).41 Indeed, the return correlation

between a diversification portfolio constructed from globally traded assets and the emerging

market index is on average 0.67, whereas the average correlation coefficient between the EM

return and the world market index is 0.27.42 Interestingly, the inclusion of UK country funds

39We estimated alternative diversification portfolios by 1) excluding the country funds that were not listed

during the entire sample period, 2) including in the eligible set only the first 5 ADRs as in CEH, in addition

to the country funds. These portfolios exhibit correlations with the country index similar to those obtained

with our benchmark methodology. We also conducted the regression with only the world market index along

with the CFs and ovearseas listings (excluding the global industry portfolios). The diversification portfolios

are highly correlated with our benchmark portfolios.
40Since we include the CFs that has been delisted or suspended during our sample period, we allow the

dummy variables to take value 1 at the inception of the CF and 0 at the delisting, liquidation or suspension

of the CF.
41Errunza, Hogan and Hung (1999) consider the point of view of a US investor and hence preclude funds

or listings outside the US.
42Our results on the diversification portfolio composition should be interpreted with caution since many of

the CFs listed outside the US and the UK, as well as the international cross-country listings in Luxembourg

are not included for lack of data. Their inclusion might further enhance the spanning of the foreign index by

globally traded assets as far as the omitted funds or other listings are not subsumed by the included CFs,
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and GDRs has significantly increased the correlation between the mimicking portfolios and

the Asian index returns compared to what was previously reported in CEH. Table I, Panel

D reports the resulting composition of portfolio DP for EMs from the stepwise regressions.

With the exception of Chile, the portfolio weight associated with the first country fund is

statistically significant. However, in five cases, we observe that the subsequent CFs enhance

spanning of the EM index. For instance, in the case of India, both of the portfolio weights

associated with the Indian Growth fund, which is the first CF listed in the US on August

1988, and the India Fund, which was listed in the US on February 1994, are statistically

significant. Interestingly, in the case of Malaysia, some of the Malaysian companies have

been traded in the UK throughout our sample period. The portfolio weights associated with

the Malaysian fund listed in the US in June 1987 and the Kula Lumpur Kepong Berhad

direct listing in the UK since October 1973 are statistically significant. For Chile and Mex-

ico that witnessed a noticeable increase of the ADR programs during the 1990s, multiple

ADRs are included in the diversification portfolios. Notice that except for Chile, only up

to the five first ADRs are included in the DP portfolio composition. This result is in line

with the recent findings of Sarkissian and Schill (2004) that first listings are associated with

the largest decrease in post-listing returns, while subsequent listings lead to additional but

insignificant declines. Since our sample covers a few countries (India, Korea and Thailand)

where firms had multiple listings, it is interesting to investigate whether the subsequent

listings from the same firms aid to span the EM index. For Korea, the ADRs or GDRs do

not seem to add to the spanning of the EM index by the country funds. Also, for India, the

GDRs of the firms with multiple listings are not part of the DP portfolio. In the case of

Thailand, the weight associated with TT&T GDR (listed in Frankfurt) in the DP portfolio

is significant, while the subsequent listing in UK is not included in the DP portfolio.

ADRs or GDRs. This might be the case in particular for India that had 42 listings in Luxembourg in 1998

as illustrated in Sarkissian and Schill (2004), whereas for the Latin American emerging markets, most of the

CFs trade in the US and most of the listings are made in the US.
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VI-RESULTS

Panel A of table III reports the country-by-country estimation results of system (18).

For each country we report robust Wald tests for the significance and time-variation in the

prices of global market risk, Major and EM currency risks, conditional market risk and

segflation risk. The table uncovers some interesting findings.43

• First, we find that the price of global market risk is significantly time-varying in all
countries except for Mexico and Chile, where it is only marginally significant at around

10% level. Though it is surprising to find that Mexico, the largest emerging market

in terms of capitalization, shows little evidence of time-varying price of global market

risk, this result is consistent with previous work [see for example, CEH]. Note also

that Bekaert and Harvey (1995) report Mexico as segmented. In addition, the Major

currency risk is significantly priced and is time-varying in all instances while the EM

currency risk is priced and is time-varying in all cases except for Malaysia.44 Further,

the null hypothesis that the prices of global currency risk factors are jointly equal to

zero is rejected at the 1% level in all cases. Hence there is strong evidence that the

global market and currency risks are priced for our emerging markets sample.

• We also find that the price of conditional market risk is time-varying in four cases
and marginally time-varying for Mexico. The hypothesis that the price of segflation

risk is not significant is rejected in four cases. Further, the price of segflation risk is

time-varying in five cases. Finally, the joint test on the time-variability of local (i.e.

conditional market and segflation) risk factors is rejected in all cases except for Chile,

43An important concern in the estimation procedure is the likely strong correlation between the different

prices of risk factors since global (local) factors are projected on the same global (local) instruments. We

thank Bruno Solnik for bringing this to our attention. We verified that the correlation between the different

prices of risk factors and in particular among the local factors is quite small, ranging from -0.4 to 0.2, except

for Mexico where it reaches 0.6.
44The non-significance of the EM currency risk for Malaysia might stem from the lack of power to detect

some relevant priced factors due to small sample size.
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Malaysia and Mexico. Hence there is substantial evidence that local risk factors are

important in explaining market returns for a majority of our sample EMs.

[Insert Table III about here]

The mean price of world market risk is significantly different from zero in all cases and it

amounts to 3.0 on average across countries. Furthermore, the sample means for the prices

of Major and EM real currency risks are negative and are respectively equal to −1.39 and
−5.85 on average across-countries. With the exception of Argentina, India and Malaysia,
the mean price of major real currency risk is not significant, while the mean price of EM

real currency risk is significant and negative in all instances. The mean price of conditional

market risk is significantly different from zero in 3 out of 8 cases. The price of segflation risk

fluctuates through time and across countries both in terms of sign and size. In addition, its

mean price is significantly different from zero in 5 out of 8 cases. Percentage of the time

that the price of segflation risk is negative ranges from 40% for Chile to over 99% in the case

of Mexico. The negative episodes mean that this risk factor contributes to the investors

attempt to hedge against PPP deviations.

The model implies a common price of global market risk and global currency risks across

all assets. However, since we perform a country-by-country estimation, we obtain as many

price estimates as countries in the sample. To compare the point estimates of the prices of

global risk factors, we plot in Figure 1 the time series of the prices of global risk factors.

Interestingly, the dynamics of the prices of world market risk and global currency risks

exhibit the same pattern from the different estimations.45 Moreover, we observe that the

price of world market risk increases during economic contractions, which are represented

by the shaded areas in the figures, and peaks near business cycle troughs.46 Also, the price

45For sake of clarity, we only include estimations from four countries. Estimates obtained from Argentina

and India exhibit similar patterns though the estimated prices of global market risk are consistently higher.

Also we do not report estimates from Malaysia since the sample starts in January 1985. The only country-

estimation that results in different estimates for the global market and currency factors is Mexico.
46The period of contraction is measured from peak to trough as determined by the National Bureau of

Economic Research (NBER).
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of major currency risk depicts a pattern consistent with the NBER predictions of business

cycle. Indeed, the price tends to increase from negative to positive values during economic

recessions. However, the price of EM currency risk does not show a clear pattern.

To assess the economic importance of each premium, we decompose the total premium

into four risk premiums; world market, conditional market, global currency (Major and

EM) and segflation risk premium. In many cases, the average value of the total premium is

close to the average value of the world market premium whereas the average global currency

premium is small, often negative and is not statistically or economically significant except

for Argentina and Mexico. The average segflation premium is significantly different from

zero in 5 out of 8 cases and ranges from -0.6 [s.e. 0.07] for Mexico to 0.4 [s.e. 0.33] for

Argentina. The average conditional market premium is economically significant in 3 out of

8 cases.47

Given the important variation in the risk premiums through time and across countries, the

statistics on the mean values of the risk premiums may be misleading and are not sufficient.

Hence, in Figure 2, we plot the time series of the total premium along with the global

premium (sum of the world market and the global currency premiums) and the segflation

premium. For most of the countries, global risk premium represents a large proportion of

the total premium. For instance, in Malaysia the global premium determines most of the

total premium over the entire sample period except during the period of the Asian crisis.

In addition, the contribution of the global premium to the total premium has increased

recently for most of the EMs of our sample. These results suggest that global factors play

a very important role in pricing emerging markets. As for the segflation risk premium, its

contribution to the total premium varies considerably through time and across countries

and fluctuates widely between positive and negative values. In some periods, it accounts

for most of the total premium. This is particularly the case around financial and currency

crises. Hence, this premium is statistically and also economically significant.

Panel B of Table III reports diagnostics tests on the estimated residuals. The results sup-

port our use of the De Santis and Gerard (1998) multivariate GARCH process. Indeed, there

47Detailed results on average premiums are available from authors upon request.
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is no more serial correlation in the squared standardized residuals and the non-normality in

the data is reduced although not eliminated. We also report the Engle-Ng test for asymme-

try. The Engle-Ng tests indicate that, with the exception of Mexico, there is no evidence

of negative asymmetry in the residuals. Also, there is marginal evidence on the presence

of positive asymmetry in three cases. Hence there is no consistent evidence of asymmetric

response of the conditional second moments to past innovations. We also report the pseudo

R-squared computed from our model.48

VII-CONCLUSION

In this paper, we derive an international asset pricing model in a mildly segmented

market when PPP is violated. We postulate a two-country world and two sets of securities:

eligible securities traded in the domestic market and ineligible securities traded in the foreign

market. Hence, domestic investors can invest only in domestic eligible stocks, while foreign

investors can invest in their local ineligible stocks as well as domestic stocks. All investors

can invest in the short-term bonds of each country. The eligible securities that can be

freely held by all investors are priced as if the market was fully integrated. They command

a global market and an inflation risk premium. The local ineligible securities that can

be held only by local investors command two extra premiums: the conditional market risk

premium and a segflation risk premium from bearing inflation risk in the presence of barriers.

Another feature that distinguishes the risk-return relationship for the ineligible securities

in our model is that the inflation risk premium is a weighted sum of covariances between

inflation risk and the diversification portfolio. This result is not surprising, as investors of

the domestic market cannot hold foreign ineligible securities; instead they are supplied with

the diversification portfolio by the foreign investors.

We also derive the IAPM that prevails in a partially segmented market when PPP fails

to hold. In this case, the two types of securities -eligible and ineligible- exist in each market.

48For each asset, the pseudo R-squared is the ratio between the explained sum of squares and the total

sum of squares. Due to the cross-equation restrictions, there is no guarantee that the pseudo R-squared are

positive for all assets.
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This market set-up results in an additional premium for the local ineligible securities, which

is the conditional cross market premium. This premium plays a role under the special case

where the two market segments are both not fully investable.

The theoretical results of this paper have important implications for empirical studies on

international asset pricing. In the absence of a theoretical model that incorporates both

the deviations from PPP and barriers to portfolio flows, past empirical studies use full

integration IAPMs with PPP deviations or IAPMs with capital flow barriers under PPP.

Alternatively, empirical specifications that include a domestic risk factor, an international

market risk premium and exchange risk premiums have been employed. Our model provides

new insights when markets are not fully integrated and PPP is violated, which seems to

be the case for the majority of national markets and thus provides a formal theoretical

framework for testing important issues such as pricing of foreign exchange risk and world

market structure.

We estimate the model using the multivariate GARCH-M methodology. To build the

diversification portfolios, we take the viewpoint of a global investor. Thus, we include in

the eligible set, the MSCI world index, the global industry portfolios, the CFs traded in

the US and in the UK and all foreign listings (ADRs/GDRs or direct listings) for which

data is available. Our empirical results suggest that in addition to the global market and

currency risk factors, two local risk factors are also priced. The first is the conditional

market premium and the second is the segflation premium. Thus, our results support

the theoretical predictions and provide new evidence that local factors still matter for the

emerging markets.
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Figure 1- Estimated Prices of Global Risk. The figures plot the time series of estimated prices of world 
market risk, MJ currency risk and EM currency risk from January 1976 to December 2003. Shaded area indicates 
periods of U.S. recessions from NBER.
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Figure 2- Estimated Risk Premia
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Figure 2- Estimated Risk Premia
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PANEL A:  Global Industry Indices

I1 AEROSPACE
I2 AUTOS
I3 BANKS
I4 BEVERAGES
I5 CHEMICALS
I6 CONSTRUCTION AND BUILDING MATERIALS
I7 DIVERSIFIED INDUSTRIALS
I8 ELECTRICITY
I9 ELECTRONIC ELECTRICAL EQUIPMENT
I10 ENGINEERING AND MACHINERY
I11 FOOD AND DRUG RETAILERS
I12 FOOD AND PRODUCERS AND PROCESSORS
I13 FORESTRY AND PAPER
I14 HEALTH
I15 HOUSEHOLD GOODS AND TEXTILES
I16 INFORMATION TECH HARDWARE
I17 INSURANCE
I18 INVESTMENT COMPANIES
I19 LEISURE AND HOTELS
I20 LIFE ASS.
I21 MEDIA AND ENTERTAINMENT
I22 MINING 
I23 OIL AND GAS
I24 PERSONAL CARE AND HOUSEHOLD PRODUCTS
I25 PHARMACEUTICALS AND BIOTECH
I26 REAL ESTATE
I27 RETAILERS 
I28 SOFTWARE AND COMPUTER SERVICES
I29 SPECIALITY AND OTHER FINANCE
I30 STEEL AND OTHER MATERIALS
I31 SUPPORT SERVICES
I32 TELECOM SERVICES
I33 TOBACCO
I34 TRANSPORTATION
I35 UTILITIES

Table I: The Set of Eligible Securities
This table contains the eligible set of securities used to compute the diversification portfolios for each 
country. The set consists of  35 global industry porfolios, overseas listed country funds and Depository 
Receipts and the MSCI world index.
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Country Fund Name Exchange Start Date

Nature of 
Change

Announcement 
date

Argentina 1-Argentina Fund Inc. NYSE1 Oct-91 open-ended Jun-01

Brazil 1-Brazil Fund Inc. NYSE Mar-88
2-Brazilian Equity Fund NYSE Apr-92
3-Brazilian Investment trust plc LSE2 May-92 delisted Jun-00

Chile 1-Chile Fund Inc. NYSE Sep-89
2-Five Arrows Chile Fund Ltd LSE May-94 suspended Apr-00

India 1-India Growth Fund Inc. NYSE Aug-88 suspended May-03
2-India Fund Inc. NYSE Feb-94
3-Morgan Stanley India 
Investment Fund Inc. NYSE Feb-94

Korea 1-Korea Fund Inc. NYSE Aug-84
2-Korea Europe Fund ltd LSE Jun-89 suspended Feb-03
3-Schroder Korea Fund plc LSE Dec-91 suspended Aug-99
4-Korea Liberlization Fund LSE Dec-92 suspended Jun-00

5-Korea Investment Fund Inc. NYSE Feb-92 open-ended Sep-01

6-Korea Equity Fund Inc. NYSE Nov-93
7-Fidelity Adv Korea NYSE Oct-94

Malaysia 1-Malaysia Fund Inc. NYSE Jun-87
Mexico 1-Mexico Fund Inc. NYSE Jun-81

2-Mexico Equity & Income Fund 
Inc. NYSE Aug-90

3-Emerging Mexico Fund Inc. NYSE Oct-90 Liquidated Oct-98
Thailand 1-Thai Fund, Inc. NYSE Feb-88

2-Aberdeen New Thai 
Investment Trust LSE Dec-89

3-Siam Selective Growth Trust 
plc LSE Mar-90 delisted Jul-01

4-Thai Capital Fund, Inc. NYSE May-90
1NYSE - New York Stock Exchange (USA) 2 LSE - London Stock Exchange (UK)

Change of Structure or 
Investment Objective

Source: Campbell Harvey's web page, Jain, Xia, and Wu (2004) and other sources; see e.g. 
http://www.closedendfundforum.com/statistics/sec_focus.html?char=m

PANEL B:  Country Funds
Panel B provides information on all the single country closed-end funds (CFs) traded in the US and 
the UK in our sample. Data on CFs that trade on other exchanges is not available in DataStream. 
Monthly data on each US fund's return (including dividends) is collected from CRSP, while monthly 
data on UK investment trusts price index is collected from DataStream.  During the period analyzed, 
several funds announced that they were either open-ending or liquidating. Start date is the IPO date 
except for Korea Liberlization Fund and Five Arrows Chile Fund, where the start date is when data is 
available (the IPO date for these funds are respectively June 1990 and February 1992).
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Home Company Name Host Start Date
Argentina

A1 YPF S.A. USA Jul-93
A2 BBVA Banco Frances S.A. USA Nov-93
A3 TELEFONICA DE ARGENTINA S.A. USA Mar-94
A4 TRANSPORTADORA DE GAS DEL SUR, S.A. USA Nov-94
A5 METROGAS S.A. USA Nov-94
A6 IRSA COMMON SHARES USA Dec-94

A7 TELECOM ARGENTINA STET-FRANCE TELECOM SA USA Dec-94
A8 CRESUD COMMON SHARES USA Mar-97
A9 PETROBRAS ENERGIA PARTICIPACOES S.A. USA Jan-00

A10 GRUPO FINANCIERO GALICIA S.A. USA Jul-00
Brazil

A1 ARACRUZ CELULOSE USA May-92
A2 USIMINAS S.A. USA Feb-95
A3 UNIBANCO S.A. USA May-97
A4 COMPANHIA BRASILEIRA DE DISTRIBUICAO USA Jul-97
A5 AMBEV COMMON USA Jul-97
A6 COMP. PARANAENSE DE ENERGIA USA Aug-97
A7 COMPANHIA SIDERURGICA NACIONAL USA Nov-97
A8 EMBRATEL PARTICIPACOES S.A. USA Nov-98
A9 TELE CELULAR SUL PARTICIPACOES S.A. USA Nov-98

A10 TELESP PARTICIPACOES S.A. USA Nov-98
A11 TELE SUDESTE CELULAR PARTICIPACOES USA Nov-98
A12 TELE LESTE CELULAR PARTICIPACOES S.A. USA Nov-98
A13 TELE CENTRO OESTE CELULAR PART S.A. USA Nov-98
A14 TELEMIG CELULAR PARTICIPACOES S.A. USA Nov-98
A15 TELE NORDESTE CELULAR PARTICIPACOES S.A. USA Nov-98
A16 TELE NORTE CELULAR PARTICIPACOES S.A. USA Nov-98
A17 TELESP CELULAR PARTICIPACOES S.A. USA Nov-98
A18 BELGO MINEIRA USA Sep-99
A19 PETROLEO BRASILEIRO S.A.- COMMON USA Aug-00
A20 PERDIGAO S.A. USA Oct-00
A21 PETROLEO BRASILEIRO S.A. - PREFERRED USA Feb-01
A22 SADIA S.A. USA Apr-01

A23
COMPANHIA ENERGETICA DE MINAS GERAIS - 
CEMIG USA Sep-01

PANEL C: ADRs and GDRs
Panel C provides information on all the depository reciepts traded in the US (ADRs) and 
outside the US (GDRs) in our sample. Monthly data on each ADR's return (including 
dividends) is collected from CRSP and GDR's return (including dividends) is collected from 
DATASTREAM. The table contains only data on total return ADRs and GDRs that are 
available in CRSP and DataStream. Start date is when data is available and might deviate 
from the listing date.
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Chile

A1
COMPANIA DE TELECOMUNICACIONES DE 
CHILE USA Aug-90

A2 COMPANIA CERVECERIAS UNIDAS S.A. USA Oct-92
A3 MADECO COMMON SHARES USA May-93
A4 MASISA S.A. USA Jun-93

A5
SOC. QUIMICA Y MINERA DE CHILE, S.A. - 'B' 
SHARES USA Sep-93

A6 ENERSIS S.A. USA Oct-93
A7 CRISTALERIAS DE CHILE S.A. USA Jan-94

A8
ENDESA-EMPRESA NACIONAL DE 
ELECTRICIDAD USA Jul-94

A9 AFP PROVIDA S.A. USA Nov-94
A10 CHILESAT CORP S A USA Oct-94
A11 VINA CONCHA Y TORO S.A. USA Oct-94
A12 EMBOTELLADORA ANDINA S.A. - 'A' SHARES USA Apr-97

A13 EMBOTELLADORA ANDINA S.A. - 'B' SHARES USA Apr-97
A14 QUINENCO S.A. USA Jun-97
A15 DISTRIBUCION Y SERVICIO D & S S.A. USA Oct-97
A16 LAN AIRLINES S.A. USA Nov-97
A17 BANCO SANTANDER CHILE USA Jan-97

A18
SOC. QUIMICA Y MINERA DE CHILE, S.A. - 'A' 
SHARES USA Apr-99

India
G1 CESC  (DIRECT LISTING)                         UK Jul-96
G2 STATE BANK OF INDIA                BERLIN Jan-97
G3 MAHANAGAR TELEPHONE NIGAM   UK Dec-97
G4 LARSEN & TOUBRO UK Sep-98
G5 MAHINDRA UK Sep-98
A1 INFOSYS TECHNOLOGIES LIMITED USA Mar-99
A2 SIFY LTD. USA Oct-99
A3 ICICI BANK LTD. USA Mar-00
A4 SILVERLINE TECHNOLOGIES USA Jun-00
A5 REDIFF.COM INDIA LTD USA Jun-00
A6 VIDESH SANCHAR NIGAM LIMITED USA Aug-00
A7 WIPRO LTD. USA Sep-00
G6 VIDESH FRANKFURT Oct-00
A8 DR. REDDY'S LABORATORIES LTD. USA Apr-01
A9 SATYAM COMPUTER SERVICES LIMITE USA May-01

A10 HDFC BANK LTD. USA Jun-01
A11 MAHANAGAR TELEPHONE NIGAM LIMITED USA Oct-01

Korea
A1 KOREA ELECTRIC POWER CORPORATION USA Feb-94
A2 POSCO USA Nov-94
A3 SK TELECOM CO., LTD. USA Jun-96
G1 SK TELECOM FRANKFURT May-97
G2 SK TELECOM UK May-98
A4 KT CORPORATION USA Mar-99
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A5 MIRAE CORPORATION USA Nov-99
A6 HANARO TELECOM INC. USA Mar-00
G3 SK TELECOM UK Jun-00
A7 KOOKMIN BANK USA Nov-01

Malaysia
G1 PETALING TIN BERHAD   (DIRECT LISTING)            UK Jan-76

G2 HIGHLANDS & LOWLANDS BERHAD  (DIRECT LISTING)      UK Jan-76
G3 KUALA LUMPUR KEPONG BERHAD   (DIRECT LISTING)        UK Feb-76

Mexico
A1 TUBOS DE ACERO DE MEXICO, S.A. USA Jan-76
A2 TELEFONOS DE MEXICO S.A. DE CV - SERIES A USA Jan-76
A3 TELEFONOS DE MEXICO S.A. DE C.V.-SERIES 'L' USA Jun-91
A4 VITRO S.A. USA Nov-91
A5 EMPRESAS ICA S.A USA May-92
A6 GRUPO RADIO CENTRO, S.A. DE C.V. USA Jul-93
A7 GRUPO SIMEC 'B' SHARES USA Jul-93
A8 COCA-COLA FEMSA 'L' SHARES USA Oct-93
A9 GRUPO CASA SABA USA Dec-93

A10 GRUPO TELEVISA, S.A. USA Dec-93
A11 SAVIA, S.A. de C.V. USA Feb-94
A12 CORPORACION DURANGO, S.A. DE C.V. USA Jul-94
A13 DESC, S.A. DE C.V. SERIES C USA Jul-94
A14 GRUPO ELEKTRA USA Dec-94
A15 INTERNACIONAL DE CERAMICA USA Dec-94
A16 CONTROLADORA COMERCIAL MEXICANA USA Oct-96
A17 GRUPO IMSA USA Dec-96
A18 TV AZTECA, S.A. DE C.V. USA Aug-97
A19 GRUMA S.A. DE C.V. "B" SHARES USA Nov-98
A20 GRUPO IUSACELL USA Aug-99
A21 CEMEX S.A. DE CV USA Sep-99
A22 GRUPO AEROPORTUARIO DEL SURESTE USA Sep-00
A23 AMERICA MOVIL SA DE CV- SERIES 'L' USA Feb-01
A24 AMERICA MOVIL SA DE CV-SERIES 'A' USA Feb-01
A25 GRUPO TMM USA Dec-01

A5 ADVANCED SEMICONDUCTOR ENGINEERING INC. USA Oct-00
G2 ADVD.SEMICON BERLIN Dec-00
G3 COMPAL ELTN.MANFS. FRANKFURT Jan-01

Thailand
G1 TT&T PUBLIC FRANKFURT Jan-98
G2 TT&T PUBLIC UK Oct-00

Source of ADRs listing

Source of GDRs listing

Data on ADRs list collected from Bank of New York at http://www.adrbny.com cross-checked with 
http://wwss.citissb.com/adr/www/adr_info/index.htm. Listing dates cross-checked with NYSE, NASDAQ, OTCBB, pink sheets. OTCBB denotes 
‘Over-the-counter Bulletin Board.’ See www.otcbb.com/static/symbol.htm. For a full description on the procedure to obtain the ADRs listing please 
refer to Karolyi (2003).

Overseas listing are kindly provided by Sergei Sarkissian. The data is updated using DataStream and major world exchanges.
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Country Rma Global Industry Portfolios CFs ADRsb GDRs

Argentina
no I11, I19, I22 1 A2 na

Brazil

yes I3, I6, I11, I20, I22, I23, I26, I35 1, 3 no na

Chile
yes I7, I10, I11, I13, I22 no A1, A8 na

India

yes I3, I4, I7, I14, I18, I28, I30, I32 1, 2 no G4

Korea

yes �I6,  I8, I9,  I12, I13,  I16,  I19,  I21, I25,  I26,  I27, I32, I34, I35  1, 2, 6 no no

Malaysia

no I1, I4, I7, I17, I24, I26, I34 1 na G3

Mexico

no I1, I2, I11, I13, I19, I22, I27, I32 1 A1, A2, A5 na

Thailand

yes I6, I7, I10, I11, I16, I18, I19, I21, I22, I24, I25, I26, I31, I32, I35 1, 2, 3 na G1

a yes (no) means that the asset is (not) included by the stepwise procedure
b na means that there are no such securities for a given country

Panel D- Composition of Diversification Portfolios for the Emerging Markets

Columns 1 and 2 report the composition of portfolio R G  obtained by stepwise regression procedure over the world market index return (R m) and the 35 
global industry portolios returns.  Columns 3 to 5 report the composition of the diversification portfolio (DP ) in addition to R G obtained by stepwise 
regression over R G , all CFs and overseas listings for which data is available from  CRSP and DATASTREAM. The numbers in each column correspond 
to the identification in Table I, Panels A through C.
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Table II: Summary Statistics for Assets Returns

Mean Std. Dev. Skewness Kurtosis B-J Q(z)12 Q(z2)12 EN-AN EN-AP
Argentina 0.746 21.603 0.080 5.46** 409.77** 10.428 55.74** 0.954 5.17**

Brazil 0.154 15.642 -0.466 2.87** 124.83** 9.552 49.92** -1.006 0.555
Chile 1.167 9.643 0.28** 1.98** 57.73** 51.06** 49.48** 1.108 1.510
India 0.411 7.896 0.142 0.81** 9.75** 15.203 56.05** -0.411 3.27**
Korea 0.277 10.670 0.37** 2.73** 109.36** 9.427 145.64** -8.54** -0.360

Malaysia -0.121 9.729 -0.209 3.59** 120.29** 34.37** 126.38** -4.98** -1.779
Mexico 0.481 12.769 -2.052 10.41** 1728.70** 32.43** 36.70** -5.49** 0.217

Thailand 0.264 10.352 -0.443 2.90** 125.55** 45.77** 189.37** -1.376 2.50**
MSCI World index 0.344 4.187 -0.673 1.68** 63.36** 12.435 8.350 -1.566 -1.70*

Major currency index 0.026 1.743 0.20* 0.229 2.870 50.20** 9.652 0.465 0.497
EM currency index -0.091 1.139 -1.283 5.04** 440.96** 34.44** 59.13** -6.81** -0.299

* significant at the 5% level. ** significant at the 1% level

PANEL B:  Distributional Statistics of changes in real exchange rates (  RXR  )

Mean Std. Dev. Skewness Kurtosis B-J Q(z)12 Q(z2)12 EN-AN EN-AP
Argentina -0.066 13.841 -3.00 34.89** 17320.42** 38.29** 87.21** -3.76** 2.31**

Brazil -0.148 5.551 -2.39 25.35** 7864.39** 10.85 5.44 -0.46 0.60
Chile -0.113 3.856 -7.13 94.98** 127560.57** 18.89 1.95 0.06 0.21
India -0.223 2.211 -2.86 20.59** 6310.43** 9.13 0.55 0.31 0.52
Korea -0.048 3.109 -4.63 54.87** 42811.71** 27.80** 62.94** -10.25* 0.36

Malaysia -0.196 2.314 1.69** 38.35** 20487.85** 12.31 109.53** -16.66* -0.57
Mexico -0.423 9.358 -9.35 113.69** 183612.93** 20.31 3.80 0.06 5.28**

Thailand -0.149 2.874 -0.62 33.75** 15757.73** 25.07** 123.42** -6.65** 1.36
* significant at the 5% level. ** significant at the 1% level

PANEL A:  Distributional Statistics of excess returns on emerging equity indices, world market index and of changes in real currency indices
Emerging market country equity indices are IFCG and the world equity index is the MSCI value weighted total return. Returns are  monthly percentage, 
denominated in USD and in excess of the one-month Eurodollar deposit rate.  The period is from January 1976 to December 2003 for all countries except for 
Malaysia, which starts in January 1985. The test for the kurtosis coefficient has been normalized to zero, B-J is the Bera-Jarque test for normality based on excess 
skewness and kurtosis, Q is the Ljung-Box test for autocorrelation of order 12 for the returns and for the returns squared. EN-AN and EN-AP are the Engle-Ng test 
statistics for negative and positive asymmetry respectively.

Statistics for change in real exchange rates. The period is from January 1976 to December 2003 for all countries except for Brazil where it starts later in January 
1980 and for Malaysia in January 1985 . The test for the kurtosis coefficient has been normalized to zero, B-J is the Bera-Jarque test for normality based on excess 
skewness and kurtosis, Q is the Ljung-Box test for autocorrelation of order 12 for the returns and for the returns squared. EN-AN and EN-AP are the Engle-Ng 
test statistics for negative and positive asymmetry respectively.
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PANEL C:  Pairwise Correlations for Assets Returns
Argentina Brazil Chile India Korea Malaysia Mexico Thailand Average

Country index and world 0.090 0.256 0.199 0.111 0.352 0.413 0.344 0.355 0.265

Country index and 
diversification portfolio 0.367 0.651 0.524 0.613 0.783 0.734 0.793 0.830 0.662

Diversification  portfolio 
and world 0.343 0.521 0.500 0.335 0.477 0.586 0.457 0.480 0.462

PANEL D:  Global Information Variables

Mean Std. Dev.
XWDY -0.365 0.256 1.000 0.098 -0.445
USTP 0.002 0.456 1.000 0.119
USDP 1.097 0.441 1.000

PANEL E: Local Information Variables

Mean Std. Dev.

-0.026 12.492
-0.022 5.479
-0.025 2.027
0.002 0.927
-0.001 0.762
0.003 0.539
0.000 5.676
-0.002 0.763

Mexico 0.023
Thailand 0.000

Korea 0.019
Malaysia 0.000

Chile -0.014
India -0.077

Argentina -0.131
Brazil -0.104

Pairwise Correlations

LCinf
Correlations with 

LagRet

Statistics for global instruments. The global instruments include a constant, the world dividend yield in excess of the one-month Euro-dollar 
interest rate (XWDY), the change in US term premium (USTP) and the US default premium (USDP). All variables are in percent per month, 
lagged one month.

The local instruments include a constant, the lagged emerging market excess returns (LagRet), the change in local inflation rate (LCinf). All 
variables are in percent per month, lagged one month.
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TABLE III: Hypothesis testing of the model

The estimated model is:
 r I,t  =  δ W,t-1  cov  (r It ,r Wt ) + λ It-1  var  (r It |r DPt ) + δ mj,t-1  cov (r DP,t ,e

r
mj,t ) + δ em,t-1  cov (r DP,t ,e

r
em,t )+ λ et-1  cov (r HP,t , e

r
I,t )+ ε It

 r DP,t  =  δ W,t-1  cov (r DP,t ,r Wt ) + δ mj,t-1 cov (r DP,t ,e
r

mj,t ) + δ em,t-1  cov (r DP,t ,e
r

em,t ) + ε DP,t

 r W,t  =  δ W,t-1  var (r W,t ) + δ mj,t-1  cov (r W,t ,e
r

mj,t ) + δ em,t-1  cov (r W,t ,e
r

em,t ) +  ε W,t

e r
j,t =  δ W,t-1  cov (e r

j,t ,r Wt ) +  δ mj,t-1 cov (e r
j,t ,e

r
mj,t ) + δ em,t-1  cov (e r

j,t ,e
r

em,t ) + ε j,t          j  = mj, em, I
where rI,t  is the country index excess returns, rDP,t  is the diversification portfolio excess returns, rHP,t is the hedge portfolio excess returns, rW,t  is the world 
index excess returns, δW is the price of world covariance risk, λI is the price of conditional market risk, δmj, δem are respectively the prices of Major and EM 
real currency risks, λe is the price of segflation  risk and εt| ϑt-1 ~ N (0, Ht).  Price of risk specifications are given by:
                                                                       δW,t-1 = exp  ( κW' ZG,t-1 )
                                                                       δj,t-1 = κj' ZG,t-1                                   j = mj, em
where ZG is a set of global information variables which  includes a constant, the U.S. default spread, the U.S. term structure spread and the world dividend 
yield in excess of the risk free rate,
                                                                         λ I,t-1  = exp ( κ I ' Z I,t-1  )
                                                                  λ e,t-1 = κ e ' Z I,t-1 

where ZI is a set of local information variables which includes a constant, the change in the local inflation rate and the local market index excess return.          
Ht is the time-varying conditional covariance parameterized as:
                                          H t  = H 0  * ( ιι ' - aa ' - bb ') + aa ' * Σ t-1  + bb ' * H t-1 ,
where * denotes the Hadamard product, a and b are (6 x 1) vector of constants, ι is (6 x 1 ) unit vector, and Σt-1 is the matrix of cross error terms, εt-1ε't-1. 
Country equity indices are from IFC and the world equity index is from MSCI. The risk free rate is the one-month Eurodollar rate from Datastream. All 
returns are denominated in USD. The model is estimated by Quasi-Maximum Likelihood. P-values for robust Wald test for the hypothesis are reported under 
each country.
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PANEL A:  Specification tests

Argentina 
(1976:02-
2003:12)

Brazil 
(1980:02-
2003:12)

Chile 
(1976:02-
2003:12)

India 
(1976:02-
2003:12)

Korea 
(1976:02-
2003:12)

Malaysia 
(1985:02-
2003:12)

Mexico 
(1976:02-
2003:12)

Thailand 
(1976:02-
2003:12)

for time-varying market risk
κW,j = 0, for j>1 0.0468 0.0155 0.1286 0.0082 0.0165 0.0530 0.1512 0.0440

for time-varying conditional market risk
κi,j = 0, for j>1 0.0006 0.0269 0.7151 0.2843 0.0000 0.5922 0.1124 0.0005

for significant Major real currency risk
κmj,j = 0, for j>0 0.0000 0.0105 0.0050 0.0009 0.0014 0.0007 0.0000 0.0039

for time-varying Major real currency risk
κmj,j = 0, for j>1 0.0000 0.0105 0.0050 0.0011 0.0014 0.0008 0.0001 0.0044

for significant EM real currency risk
κem,j = 0, for j>0 0.0000 0.0000 0.0082 0.0028 0.0002 0.1356 0.0006 0.0117

for time-varying EM real currency risk
κem,j = 0, for j>1 0.0000 0.0000 0.0044 0.0010 0.0001 0.1931 0.0017 0.0048

for significant global real currency risk
κmj,j = 0 and κem,j = 0 for j>0 0.0000 0.0000 0.0005 0.0055 0.0000 0.0015 0.0000 0.0003

for significant segflation  risk
κe,j = 0, for j>0 0.0000 0.0001 0.2519 0.1831 0.0001 0.3239 0.0063 0.7076

for time-varying segflation  risk
κe,j = 0, for j>1 0.0000 0.0000 0.1517 0.0948 0.0000 0.2660 0.0975 0.5438

for time-varying local risk
κe,j = 0 and κI,j = 0 for j>1 0.0000 0.0000 0.4146 0.0682 0.0000 0.5139 0.1813 0.0014

Null Hypothesis
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Thailand
B-J 100.44**
Q(z)12 32.11**

Q(z2)12 5.69

EN-AN 1.52

EN-AP 2.20*

R2 2.10%

* significant at the 5% level. ** significant at the 1% level.

1.09

4.64%

88.05**
6.79

8.34

Chile

5.01

PANEL B: Diagnostics for the residuals

22.03*

Argentina Brazil

-0.37

-0.48

1.44

2.00*

10.54%

16.78**
6.96

12.41

6.49%

21.67*7.16

1.24 -0.42

1.81*

1.98%

Korea

3.68

-1.57

-0.52

3.58%

India

24.26**
6.22

Malaysia Mexico

52.06**
11.73 10.40

10.17** 441.72**
20.22

9.17

-3.39**

-1.25

-1.16%1.93%

-1.36

-1.31

40.30**

The test for the kurtosis coefficient has been normalized to zero, B-J is the Bera-Jarque test for normality based on excess skewness and kurtosis, Q is the Ljung-Box test 
for autocorrelation of order 12 for the residuals and the residuals squared, EN-AN and EN-AP are respectively the Engle-Ng negative size bias and positive size bias test 
on the squared residuals. R 2  is pseudo-R squared.
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