
INFORMATION TO USERS

This manuscript has been reproduced from the microfilm master. UMI films

the text directly from the original or copy submitted. Thus, some thesis and

dissertation copies are in typewriter face, while others may be from any type of

computer printer.

The quality of this reproduction is dependent upon the quality of the

copy submitted. Broken or indistind print, colored or poor quality illustrations

and photographs, print bleedthrough, substandard margins. and improper

alignment can adversely affect reproduction.

ln the unlikely event that the authar did nat send UMI a complete manuscript

and there are missing pages, these will be noted. Also. if unauthorized

copyright materia1had to be removed. a note will indicate the deletion.

Oversize materials (e.g., maps, drawings, charts) are reproduced by

sectioning the original, beginning at the upper left-hand corner and continuing

from left ta right in equal sedions with small overlaps.

ProQuest Infonnation and Leaming
300 North Zeeb Road. Ann Arbor, MI 48106-1346 USA

800-521-0600





NOTE TO USERS

This reproduction is the best copy available.

UMI~





•

•

The Impacts of Stock Market Liberalization in Emerging Markets:

Looking Beyond Country Indices

Hyunchul Chung
Faculty of Management

McGill University
Montreal

May 2001

A thesis submitted to the Faculty ofGraduate Studies and Research
in partial fulfillment ofrequirements of the degree ofDoctor ofPhilosophy.

©HyunchuIChung,2001



I~I
NationaIlbary
ofC8n8da

Acquisitions and
Bibliographie Services

3I5WN1i.......
0Iawa ON K1A 0N4
c.IlIdI

BIJIioItWJque nationale
duCllnada

Acquisitions et
seNiees bi)Iiographiques
315. ,.. w.IiIlglali
OI.-ON K1A0N4
c...II

The author bas granted a non­
exclusive licence aIlowing the
National Library ofCanada ta
reproduce, 10an, distnbute or sell
copies ofthis tbesis in microform,
paper or electroDic formats.

The author retains ownership ofthe
copyright in tbis thesis. Neither the
thesis nor substantial extraets nom it
may be printed or otherwise
reproduced without the autbor's
permission.

L'auteur a accordé une licence non
exclusive pennettant à la
Bibliothèque natioDaie du Canada de
reproduire, prêter, distribuer ou
vendre des copies de cette thèse sous
la forme de microfiche/film, de
reproduction sur papier ou sur format
électronique.

L'auteur conserve la propriété du
droit d'auteur qui protège cette thèse.
Ni la thèse Di des extraits substantiels
de celle-ci ne doivent être imprimés
ou autrement reproduits sans son
autorisation.

0-612-75618-1

Canadi



•

•

Abstract

We attempt to answer the following key questions: What are the revaluation effects

and the impacts on the cost ofcapital, volatility, and correlation with world market

returns from stock market liberalization in emerging market countries? These

questions have been studied extensively at the market-Ievel, i.e. using country

indices, but not at the firm level. ln the market-Ievel analysis, there is increasing

concern whether the country indices are proper means to answer those questions,

for example they may not represent the real holdings of foreign portfolio investors

after liberalization. Indeed, foreign portfolio investors are known to prefer

investment in large and well-known firms. Hence, the opening ofcapital markets

should have a differential impact across securities depending on foreign investors'

demand. In order to take ioto account the potentially different impacts caused by

foreign investors' demand, we use individual finn data as weil as market-Ievel

indices. Our analysis is based on the cross-sectional and time-series panel

regression method.

Our test results using country indices show statistically and economically

significant revaluation effects, and increases in the cost ofcapital. While the stock

market volatility increases, its correlation with world market retum does not change

after stock market liberalization. More important than these market-Ievel findings,

we report significantly different impacts of stock market liberalization, based on

firm size, which is used as a proxy for foreign investors' demand. Large finns tend

to exhibit large revaluation effects, insignificant change in the cost ofcapital, small

increases in volatility, and increases in correlation with the world market from

liberalization. Small finns show small revaluation effects, increases in the cost of

capital, large increases in volatility and decreases in correlation with world market

retums after liberalization. Our results have important implications for international

investors seeking to manage their global exposure as weil as for policy makers

considering capital market liberalization.
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Résumé

Dans [a présente étude, nous essayons d'apporter des réponses aux questions

suivantes: Quels sont les effets de réévaluation et les impacts de la libéralisation des

marchés des capitaux des pays émergents sur le coût du capital, la volatilité et la

corrélation avec le rendement du marché mondial ? Ces questions ont été bien

étudiées dans la littérature mais seulement sur le plan des marchés agrégés, en

utilisant des indices boursiers. nest pertinent de se demander si les indices par pays

sont appropriés à l'analyse visant à répondre aux questions soulevées. Par exemple,

ces indices pourraient ne pas représenter la vraie composition des portefeuilles des

investisseurs étrangers après une libéralisation du marché. En effet, les investisseurs

étrangers sont connus pour préférer investir dans de grandes firmes bien connues.

Par conséquent, l'ouverture des marchés de capitaux peut avoir des impacts

différents sur le titre des finnes dépendemment de [a demande des investisseurs.

Afin de tenir compte de ces différences potentielles causées par la demande des

investisseurs étrangers, notre analyse se base aussi bien sur des données

individuelles par firme que sur les indices boursiers.

Nos résultats à partir des tests basés sur des indices de pays montrent des

effets de réévaluation significatifs tant au niveau statistique qu'économique, ainsi

qu'une augmentation du coût du capital. La volatilité des marchés boursiers semble

augmenter, mais la corrélation avec le rendement du marché mondial ne semble pas

changer suite à la libéralisation. Par ailleurs, en tenant compte de la taille des

finnes, nos résultats sont encore plus significatifs et démontrent l'existence

d'impacts différents de la libéralisation sur le rendement des firmes. En effet, pour

les firmes de grande taille, la libéralisation est suivie par un effet de réévaluation

plus important, une variation non significative dans le coût du capital, une faible

augmentation de la volatilité ainsi qu'une augmentation de la corrélation avec le

marché mondial. Par ailleurs, les entreprises de petite taille montrent un faible effet

de la réévaluation, une augmentation du coût du capital, une augmentation

importante de la volatilité et une baisse de [a corrélation avec le marché mondial.

Ces résultats ont des implications importantes sur les investisseurs internationaux

cherchant à gérer leur exposition globale ainsi que sur les décideurs politiques qui

envisagent la libéralisation des marchés de capitaux.
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Chapter 1. Introduction

A. Motivation

The past two to three decades have witnessed a dramatic decrease in barriers to international

investment, especially in emerging markets (EMs). ln general, these barriers cao be classified

into explicit and implicit barriers. While the explicit barriers are directly observable and

quantifiable, for example foreign ownership restriction and discriminatory taxation, the

implicit barriers are not directly observable and may arise from, for example lack of

infonnation, political risk, or fear ofexpropriation.

In recent years, many studies have investigated the impact of market liberalizations -

see for example, Bekaert and Harvey (2000), Errunza and Miller (2000), Henry (2000), and

Kim and Singal (2000). Since these studies [with the exception of Errunza and Miller (2000)]

use market-Ievel indices, the documented results represent an average effect of liberalization

on a country's securities. Further, there is increasing concem about the representation of

market-level indices. For example, Bekaert and Harvey (2000) point out the potential problems

in using International Finance Corporation (IFC) indices to examine the impact of market

liberalization in emerging markets by noting that the IFC index may not represent the real

portfolio holdings of foreign investors. Indeed, foreign portfolio investors are known to prefer

investment in large and well-known firms. 1 Thus, investigating the impact of market

1 For example. Kang and Stulz (1997) and Choe. Kho and Stulz (1999) show explicitly that foreign investors are
more likely to invest in large finn securities. Mondellini (1999) also emphasizes the importance of information in
investment decision even with ADRs. which are supposed to resolve information barriers embedded in direct
foreign portfolio investment. He cites Rene Vanguestaine. managing director and global head of ADRs al JP
Morgan in New York. "o,,·er the pas! few years. we have seen a lot ofhype about ADRs. but a lor ofprograms
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liberalization using market indices, the results could be "averaged out" in the sense that the

impact could be underestimated for securities with high foreign demand and overestimated for

securities with low foreign demand or vice versa.

Finally, although the explicit foreign investment restrictions may be removed by the

government, the implicit barriers such as lack of infonnation may still remain. Different firms

from a liberalized market may also provide different diversification opportunities to the foreign

investors. Thus, the use of market-level indices to investigate the impact of market

liberalization may not take into account finn level asymmetries embedded in investment

decisions.

There are also other potential problems with using market-Ievel indices. First, since

each country has only one observation (market index) the power of any test will be low.

Second, firms are included and excluded based on the firm selection criteria in index

construction. Hence sometimes sorne finns are included implicitly to test the impact of market

liberalization even though they did not exist before or during the market liberalization period.

Ali the above concerns motivate this study to investigate the impact of stock market

liberalization at a more disaggregated finn level.

B. Objective

Our objective of this study is ta investigate empirically the impact of stock market

liberalization using firm-level data as weil as market-level data on the following aspects:

were sel up hJ! companies lhat don '1 have eirher a US presence or a real US penetration strategy. As a result of
thar. us invesrors don 't know {hem and these programs remain very illiquid. .•

2
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revaluation effect~ cost of capital~ stock market volatility and ils correlation with world market

retum.

Based on the standard International Asset Pricing Models (IAPMs)~ we would expect

a decrease in the cost of capital after market liberalization. If we assume that market A is

segmented from the world markets, the expected retum (cost of capital) for firms in market A

will be priced by the local market risk. If we assume that the market A becomes fully

integrated after liberalization~ the expected return would depend only on the world market risk.

The general consensus is that the local price of risk is higher than the world price of risk and

the seeurities are more correlated within a market than across markets (see Stulz (1999) and

Errunza and Miller (2000». Therefore, we would expect the expected return (cost ofcapital) to

decrease and the stock price to increase subsequently (revaluation effeet) after market

Iiberalization. An alternative argument to explain this revaluation effect is that foreign

portfolio investors will increase the demand for domestic securities that will subsequently

inerease the stoek price (see Bailey and Jagitiani (1994) and Bailey, Chung and Kang (1999».

As noted above, there are solid theoretical arguments for the revaluation effect and the

cost-of-capital after stock market liberalization. However there is no established theory

regarding the impacts on volatility or correlation following liberalization. It has been c1aimed

that foreign portfolio investment makes the local stock market unstable. However~ this is not

supported by empirical evidence.2

Diversifying investment intemationally allows investors to reduee their portfolio risks

without saerificing their total retums unless international markets are perfeetly correlated. The

low correlation with world market retum is the source of the gains from international

3
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diversification. It is generally accepted that correlation coefficient of market returns cao not be

used as a direct measure ofmarket integration which will be discussed in detail in Chapter II. It

is, however believed that the graduai removal of baniers to international investment as weil as

political and economic integration could lead to a progressive increase in the international

correlation of financial markets (see Solnik et al. (1996) and Longin and Solnik (1995».

Portfolio managers are of course interested if an important event like stock market

liberalization has an impact on volatility and correlation which in turn affects portfolio

rebalancing decisions and risk management practices. Hence, we will examine whether market

liberalization is associated with an increase in stock market volatility and an increase in

correlation with the world market.

C. Contribution

Our main cOlltributions to the CUITent studies examining the impact of market liberalization are

as fol1ows: First, by applyiog finn level data, our approach allo\vs a more in-depth study of the

impact of market liberalization. For example, we cao investigate the cross-sectional differences

among individual firms driven by foreign investors' demand using firm size as a proxy. The

rationale for using finn size as a proxy for foreign investors' demand is as follows. The

importance of information availability in international investment is weil documented. For

example, in international asset pricing models of Black (1974)., Stulz (1981), and Errunza and

Losq (1985), the infonnational barrier can render cross-border investments costly, or prohibit

such investments in the limit. The uhome bias" literature emphasizes the importance of

2 See for example, Tesar and Warner (1995), Bekaert (1995), De Santis and Imrohoroglu (1997), Bekaert and

4
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infonnation asymmetry to explain the predominance of home assets in international

portfolios. 3 ln her survey of market experts and participantsy Chuhan (1994) also reports

limited information as one of the major impediments to investing in emerging markets. On the

other hand. finn size has been used in many studies as a proxy for infonnation richness and

found to be a good indicator of infonnation availability.~ Hence it is reasonable to assume that

foreign investors, who generally have limited infonnation., prefer infonnation-rich large firms

to information-poor small finns in international investment decisions. especially in emergjng

markets.5

Secondy we significantly enhance the power of hypothesis tests by having more

observations compared to studies that use market-level observations. Third y since we deal with

individual fions directly, we do not face the problem of including finns to test market

liberalization impact even though they did not exist before or during market liberalization.

o. Main Findings

Our main test results using market-level data show statistically and economically significant

revaluation effects and increases in the cost of capital. While the stock market volatility

increases y ils correlation with world market return does not change after stock market

Harvey (1997.2000), Errunza (2000) and Kim and Singal (2000).
3 See for example. French and Poterba (1991), Cooper and Kaplanis ( 1994) and Lewis ( 1999).
"See Bailey and Jagtiani (1994), Kang and Stulz (1997) and Bailey, Chung and Kang (1999) among others.
5 Il is plausible that the cost of information on small-size frrms is too high for foreign investors in relation to the
potential diversification benefit. Hence, foreign inveslors may not invest in small-size firms at ail. These small
fions become non-traded in the vein of 5tulz (1981) who shows that there could exist non-traded assets that do
not provide sufficient diversification henefits to overcome the cost of existing barriers. Along the same line.
Merlon (1987) also argues that investors invest only in the securities lhey know about. He emphasizes the
importance of information asymmetry in investment by noting that (P.48B) "concern about asymmetric
infomUi/ion among investors could be important reason why some institlllionai and individual investors do not

5
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liberalization. More important than these market-Ievel findings~ we report significantly

different impacts of stock market liberalization~ based on firm size, which is used as a proxy

for tinn's foreign investors' demand. Large fions tend to exhibit large revaluation effects.,

insigniticant changes in the cost of capital~ smail increases in volatility, and increases in

correlation from stock market liberalization. On the other hand, small finns show small

revaluation effects~ increases in the cost of capital~ large increases in volatility and decreases in

correlation with world market retum after liberalization.

E. OrganizatioD

The organization of this study is as follows. In Chapter II, we provide a literature review of

previous theoretical and empirical studies related to this research. We describe our

methodological issues and data in chapter III. In Chapter IV, we investigate our tirst interest of

revaluation effect during market liberalization. The changes in the cost ofcapital, stock market

volatility and correlation with world market returns will be analyzed in Chapter V, VI and VII,

respectively. Chapter VIII summarizes our results and proposes future studies.

invest eu ClII if, certain securities. such as shares in relatively small finns with feu.' stockholders. .. Note that this
phenomenon will he much severe in international investment context.

6



•

•

Chapter II. Literature Review

ln this chapter, we review the previous studies, which will provide the necessary background

for our research. This chapter is organized as follows. In section A, we present International

Asset Pricing Models (IAPMs) with barriers and sorne empirical tests. A time-varying feature

of world market integration will follow. In section B, the impact of barriers (stock market

liberalization) on differential pricing mechanism, revaluation effect, cost of capital, stock

market volatility and correlation with world market retum are discussed. We introduce the

importance of implicit barriers to international investment in section C. Section D summarizes

the results and directs our further study.

A. Tbe Structure of International Capital Market: Mild Segmentation

The international capital market structure has been the focus of a significant body of

international portfolio choice and asset pricing literature. Markets are assumed to be

completely integrated (segmented) if investors face only comman world (local) market risk.6 [t

is generally accepted that markets are neither completely segrnented nor fully integrated. but

rather plot somewhere between the two extreme cases. Hence, investors face both world and

local market risks. Market segmentation can arise from explicit and/or implicit barriers to

international investment.

6 Previous studies assuming complete market integration are a world CAPM (Harvey (1991) and De Santis and
Gerard (1997». a world CAPM with currency risk (Solnik (1974), Adler and Dumas (1983), Dumas and Solnik
(1995) and De Santis and Gerard (1998». a consumption-based asset pricing mode! (Wheatley (1988». Multiple
risk factor models (Ferson and Harvey (1994. 1997» and a world arbitrage pricing theory (Solnik ( 1983) and Cho.
Eun and Senbet (1986». Markets are assumed to be completely segmented when one country data is used to test a
modellike Sharpe-Lintner version ofCAPM.
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The existence of such barriers may constrain the portfolio choice of foreign investors

and hence the resulting equilibrium may be di fferent from what would be without such

barriers. To investigate the impact of such barriers~ many attempts have been made to model

these barriers explicitly and evaluate the impact of such barriers on foreign investment~

investors~ portfolio choice and asset pricing. For example~ Black (1974) and Stulz (1981)

impose taxes on international investment flows as a proxy for barriers to international

investment~ while Errunza and Losq (1985) and Eun and Janakiramanan (1986) focus on

capital flow restrictions to derive international asset pricing models.

A.J. Theoretical Models: IAPM with Barriers

Applying a mean-variance framework in a two-country setting, Black (1974) develops an

IAPM in which there are barriers to investments across national boundaries. He assumes that

the barriers to international investment take the form of taxes on the value of an investor's

foreign asset holdings which makes it more expensive for domestic investors to hold Foreign

assets. The taxes represent various kinds of barriers to international investment. They are not

only pecuniary but also non-pecuniary such as the fear of expropriation~direct controls on the

capital movement and a foreign ownership ceiling on domestic assets, etc. Black's model is a

modified version of Sharp-Lintner Capital Asset Pricing Model (CAPM) in the sense that

when ail the taxes are zero (li ==r",=O)~ it becomes the usual fonn ofCAPM:

where E(r;(m)) is the expected rate of excess retum on asset i (market portfolio), p; is the beta of

asset i (= Cov(r;,r"J/Var(rnJ)~ rm is the weighted average shadow cost of barrier(tax) (=lj
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WjliIIjWj, where ~V; is the total value of outstanding security i and li is the shadow cost of

barrier for a security i ).

The model has no short-sale limitations. Since the taxes are imposed on both the long

and short position in foreign assets, investors with short position paya negative tax, which

implies that short positions in foreign assets are subsidized. The model shows that the two­

fund separation property does not hold any more and the world market portfolio becomes

inefficient for any investor in either country under barriers to international investment. The

limitation of this model is the unrealistic assumption that the domestic investor is paid a

subsidy Îor short positions in foreign assets.

Stulz (1981) addresses this problem by assuming that domestic investors paya positive

tax whether they are long or short in foreign assets. In his model, an investor pays taxes

proportional to the absolute value of his or her holdings of foreign assets, while in Black's

model, an investor pays taxes proportional to the net value of his foreign asset holdings. Thus,

Stulz's model removes the Black's unrealistic assumption of a subsidy on short position in

foreign assets. While Black shows that an increase in the level of barriers to international

investment will never segment the national capital market completely from the foreign

investors because of a negative tax assumption on short sale in foreign assets, Stulz models

baniers which make it difficult for domestic investors to hold --either long or short-- foreign

risky securities. Using a similar framework as Black, Stulz shows that two Security Market

Lines (SML) exist for foreign risky assets, one for long and the other for short position in

foreign assets. The asset pricing equation for foreign risky assets is as follows:

E(r;) = pJE(rm)]+ ri -q; + Pi(qm - rm )
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where l{m is the weighted average of nonnegative artificial number qi., which is not observable

but it facilitates the derivation. For domestic assets., since there are no barriers to international

investment (r;=q;=O)., the relationship becomes., E(rJ={3;{E(r"Jj+ /3;{qm- r"J and if the CAPM

hoIds qm and 'm would be equal. When ail risky foreign assets are held long (short) by

domestic investors., qi becomes zero (2 4) and the SML for long (short) position lies above

(below) the SML for domestic riskyasseL

Stulz also provides theoretical results that in the presence of barriers., sorne assets will

be non-traded in the sense that they are held only by domestic investors and would not be held

by foreign investors. In other words, some domestic assets are held only by domestic investors

because they do not provide enough diversification benefits to compensate the costs induced

by the barriers in the form of taxes.

While Black (1974) and Stulz (1981) include a broadly defined tax to represent all the

international investment barriers which domestic investors May face when they invest in

foreign assets., Errunza and Losq (1985) focus on capital inflow restrictions and derive the mild

segmentation IAPM. Errunza and Losq assume the presence of infinite barriers of unequal

market accessibility in a two-country setting: a subset of the investing population (the

unrestricted investors) can invest in ail the securities available, whereas the others (the

restricted investors) can invest only in a subset of the securities (the eligjble securities). Hence,

the ineligible securities can only be held by the unrestricted investors. For example, portfolio

inflow restrictions imposed by the govemment of country-2 prevent country-l investors from

holding country-2 securities whereas no such controls are imposed by the government of

country-l. They show that the eligible securities are priced as if markets are completely
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integrated, but the ineligible securities command a "super'" risk premium ta compensate for the

segmented nature of the market.

Their model states that,

E(R,) = Rf + AMCov(R,.R",)+ (Ar - A)i\tfrCov(R,.Rr 1RJ

where E(RJ is the expected retum on the ith security from the [th market that is accessible only

ta its nationals, Rf is the risk-free rate, A(AIJ is the aggregate risk aversion coefficient for ail

(Jth) market investors., Rw(RIJ is the retum on the world (Jth) market portfolio, M(MtJ is the

market value ofworld (Jth) market portfolio and &..is the vector ofretums on ail securities that

can he bought by ail investors irrespective oftheir nationality. Thus, the expected retum on the

ith security commands a global risk premium and a super risk premium, which is proportional

to the conditional market risk. Securities without restriction will he priced as if the markets

were completely integrated i.e., they will not command super risk premium.

While Errunza and Losq (1985) assume infinite barriers to international investment for

restricted investors, Eun and Janakiramanan (1986) relax that assumption and derive optimal

portfolio choices and equilibrium asset pricing model \vhere sorne investors face finite

restrictions on international investment in foreign assets. Specifically, Eun and Janakiramanan

analyze the effect of finite legal restrictions imposed by the foreign govemment on the fraction

of foreign firms that can be heId by domestic investors. ln their two-country model--one

domestic and one foreign-- the domestic investors are constrained to O\vn a fraction of the

outstanding shares of the foreign firms not greater than fractional constraint Ô (0<(;</), while

the foreign investors do not face such restrictions on their investment in domestic firms. The

restriction Ô is assumed to be uniform across ail the firms in a foreign country.
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Eun and Janakiramanan show that when the ownership eonstraint 8 is binding, there

exists a two-tier prieing relation for restricted foreign seeurities: a higher priee for domestie

investors and a lower priee for foreign investors. This differential pricing relationship refleets a

premium paid by domestic investors over the equilibrium price with no constraints and a

discount demanded by foreign investors. This happens when the market clearing conditions are

applied to arrive at equilibrium asset prices. When the 8 constraint is binding on domestic

investors, which implies that the demand exceeds the supply, the domestic investors will be

willing to pay more than they would have paid under no restrictions. Similarly, for the foreign

investors, their demand could have been less than the supply. If the demand is less than the

supply, the securities will be selling at a discount for the foreign investors.

AlI the aforementioned models ofBlack (1974), Stulz (1981), Errunza and Losq (1985)

and Eun and Janakiramanan (1986) are developed in a two-country world. On the other hand,

Padmanabhan (1992) develops a multi-country model of IAPM. In the model ofPadmanabhan,

the international capital market is characterized by N security markets and N classes of

investors, where the n/Il class of investors (n=I,2, ...N) can invest in seeurity markets up to and

including the ntll seeurity market. Thus, when N=3, the class 1 investors are the most restricted

in the sense that they are limited to invest in their own securities, due to outtlow controls by

their govemments. Similarly, the class 3 securities can only he he1d by the c1ass 3 investors

due to inf10w controls imposed by local government. When N is set to 1, one obtains the

standard Capital Asset Pricing Model and with N=2 one obtains the Errunza and Losq (1985)

modeL Using the mean-variance framework, Padmanabhan shows that the class 1 securities are

priced as if markets are integrated and the other class of securities commands different risk

premia.
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A.2. Empirical Stlldies: U1lconditional Tests ofIAPMs with Barriers

At the empirical level~ Errunza and Losq (1985) conduct a cross-sectional test of their mild

segmentation hypothesis with data including the V.S. and 9 emerging markets7 and provide

tentative support of their model. Based on Errunza and Losq (1985) model~ Errunz~ Losq and

Padmanabhan ( 1992) extend the previous empirical test and investigate the structure of world

capital markets by testing the competing hypothesis of integration~ mild segmentation and

segmentation for a group of emerging markets. Their results show that the world market is

neither fully integrated nor completely segmented.

Using the consumption-based asset pricing model with data from the U.S. and 17 other

countries from Jan. 1960 to Dec. 1985, Wheatly (1988) tests international capital market

integration. He cannot reject the joint hypothesis that equity markets are fully integrated and

that the consumption-based [ntemational Asset Pricing Model holds.

Hietala (1989) tests an equilibrium model similar to those of Errunza and Losq (1985)

and Eun and Janakiramanan (1986) using data from the Finnish stock market, in which the

Finish law prohibited Finnish investors from investing in foreign securities until 1986 while

simultaneously allowing foreign investors to own up to 20 % of the shares of certain Finnish

companies. Hietala shows that there exists a foreign investment barrier in the Finnish market in

the sense that the price premium for unrestricted stocks is higher or at least equal to the price

premium for restricted stocks. [n addition to the existence of a differential premium~ Hietala

also finds that the price premium is positively correlated with the finn size and the liquidity of

the securities in the Finnish market.
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A.3 Time-Varying World Market Integration

Ali the aforementioned studies do not test the change in the degree of market inlegration

(segmentation) lhrough lime. However, since many types of investment barriers have been

gradually removed over the past decades, it's reasonable to expect the degree of world market

integration to he time varying.

Bekaert and Harvey (1995) measure the degree of integration using nonlinear regime-

switching models. Their model econometrically combines the two polar specifications of full

integration and complete segmentation to characterize the time-varying degree of integration

for 12 emerging markets.8 Such a time-varying integration measure is incorporated in their

conditional mean retum process as follows:

where the parameter (/);,1-1 (OS(fJu-IS}j is the time-varying integration measure which measures

the conditionallevel of integration of market i to the world market based on information up to

time 1-1. E1-1[ri.J is the conditionally expected excess retum on securities in country i, and ti'_1

(Â.j,I_I) is the conditionally expeeted world(local) priee ofrisk for time t. They use t\vo different

regime switching models to eonstruct the time-varYing integration measure (/JU-I : the standard

Hamilton (1989, 1990) model with constant transition probabilities and its extension by

Diebold., Lee and Weinbach (1994) and Gray (1996) to allow for time-varying transition

probabilities. The test results show time-varying integration for a number of countnes.

7 The nîne emerging markets are Argentina(22), Brazil(l8), chile(21), Greece(9), India(23), Korea(22),
Mexico(21), Thailand(7) and Zimbabwe( 10). The number of securities in the sample is in parentheses.
g The t\Velve emerging markets are Chile, Colombia, Greece, lndia, Jordan, Korea, Malaysia, Mexico. Nigeria,
Taiwan, Thailand and Zimbabwe.
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Interestinglyy in contrast to general perceptions that markets are becoming more integrated,

their results suggest that sorne countries are becoming less integrated with the world market.

While Bekaert and Harvey (1995) is assuming a unique risk factor of covariance,

Hardouvelis, Malliaropulos and Priestley (1999) modify the framework of Bekaert and Harvey

model to allow for multiple sources of risk. They add foreign exchange rate risk to remove the

need of purehasing power parity assumption.

Er_,~.1J= <1>;.1-1 (~U.l_ICOV,_1 (r,t.rEU,)+Àr.l-tCoV,-I (r,t.rc,))+ (1 -<1>Î.I_1 );t_tVar_, ('iJ)

where rEU (rJ is the excess retum on the European Union (EU) stock market index (the

currency), À.EU.r-l . le.r-I. and iii.r-i are the price of EU market risk, currency risk, and local market

risk respectively. By doing so, they estimate a conditional asset prieing model of European

stock markets with a time-varying degree of integration to examine whether the convergence

process of European economies toward EMU (Economie and Monetary Union) has led to

increased integration of European stock markets. They find that the degree of integration is

positively related to the probability of a country joining EMU and that integration increases

substantially over time.

Barriers can take many fonns and the mere existence of such barriers does not

necessarily segment the local markets from the world capital market. Errunz~ Hogan and

Hung (1999) also show that it is possible to mimic the foreign market index retums with

portfolios of domestically traded assets which implies that domestic investors do not

necessarily need to invest in foreign markets to get international diversification benefits. In

other words, the international diversification benefits can be realized through home-made

international diversification with only daims on foreign assets that traded in the home-market.
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As we see, the degree of world market integration can be affected not only by barriers

to international investment, but also by the availability of substitute assets such as country

funds and depository receipts, which enable domestic investors to avoid the existing barriers.

Given the importance of substitute assets in the world market integration, Carrieri,

Errunza and Hogan (2000) focus on the availability of substitute assets, that could effectively

integrate world markets even though explicit baniers to international investment are existent.

The "integration index (U)" based on the Errunza and Losq (1985) asset pricing model is:

VarlR, 1Rej
Il = 1- -----=---====-

Var[R,l

where emerging market index and several diversification portfolios constructed with V.S.

traded securities are used for RI and 8, respectively in their paper. The integration index

becomes zero when markets are completely segmented (Var{RIIEJ = Var{Rd) and it becomes 1

when markets are fully integrated (Var{R11B.J=0). They show that there exists increasing

market integration through time and market integration has preceded the removal of explicit

barriers in many cases, which is attributed to the market anticipation of country fund issuance

and barrier removal. Carrieri, Errunza and Hogan also find that country funds have played a

critical role in integrating financial markets in the presence of investment barriers.

ln summary, it is weil recognized that the structure of the international capital market

has important implications in international finance theory and practice. Here we focused on the

effeet of barriers to international investment on investors' portfolio choice and asset pricing.

Empirical studies in general support the theoretical prediction of mild segmentation models

that world markets are neither completely segmented nor fully integrated. The degree to which

the local market is integrated to the rest of world markets seems to be changing over time. This
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time-varying feature can be attributed to two important factors: a progressIve market

liberalization to remove international investment barriers and a sequential introduction of

substitute assets such as country funds and depository receipts~ which effectively integrate the

local market into the rest of world markets.

B. The Impact of Market LiberalizatioD (Barriers)

ln this section~ we review studies investigating the impacts of market liberalization (barrier) on

differential pricing mechanism, revaluation effect and the cost of capital, stock market

volatilityand its correlation with world market retums.

B.f. Differentiai Pricing Mechanism

There are several recent single country studies with a fine data set which investigate the

impacts of international investment barriers on the stock price mechanism. Bailey and Jagtiani

(1994) study the effects of investment barriers in the Thailand stock market, where domestic

investors trade on the Main Board and foreign investors trade on the Alien board. They

observe a significant price premium for Alien Board share priee relative to that of Main Board

share and find that this premium is correlated with the severity of foreign ownership liroits,

liquidity~ and information availability. Bailey and Jagtiani argue that Foreign investors prefer to

invest in larger companies where there is greater financial disclosure and better information.

Domowitz~ Glen and Madhavan (1997) examine the relationship between stock prices

and market segmentation induced by Foreign ownership restrictions in the Mexican market.

Foreign ownership restrictions create market segmentation in the domestic equity market in the
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sense that there exists an economically significant stock priee premia for unrestricted shares

relative to restricted ones. They also find that the priee premium for unrestricted shares is

positively related to foreign demand and is negatively related to the relative supply of

unrestricted shares measured by the ratio of unrestricted to total shares outstanding. By

contrast, a proxy for relative liquidity --the ratio of unrestricted to total trading volumes--

cannot explain the observed premia indicating that the premia are not the result of differential

market liquidity.

Bailey, Chung and Kang (1999) study the impact of barriers to international capital

flows with stock priee data from Il eountries9 including 8 emerging markets and 3 developed

markets, where sorne shares are restricted to only domestic investors and otherwise identical

shares are available to both domestic and foreign investors. Similar to Domowitz, Glen and

Madhavan (1997) results, Bailey, Chung and Kang also observe large priee premiums for

unrestricted shares relative to matehing restricted shares and find that premiums for

unrestricted shares are positively eorrelated with foreign investor demand and information

riehness reflected in press coverage, country rating and firm size. Speeifically, premiums are

strongly positively eorrelated with market capitalization and the ratio of turnover in the

unrestrieted market to turnover in the restricted market. Bailey, Chung and Kang interpret the

fonner relation as indicating that larger firms are more infonnation-rich, therefore, more

appealing to foreign investors and the latter relation as measuring relative liquidity in the

unrestricted versus restricted markets.

9 The eight emerging markets are China, lndonesia, Korea, Malaysia, Mexico, the Philippines, Taiwan and
Thailand. Developed markets are Norway, Singapore and Switzerland.
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B.2. Revaillation Effect and Cost o/Capital

Based on the standard IAPMs~ we would expect a decrease in the cost 0 f capital after market

liberalization. If we assume that market A is segmented from the world markets~ the expected

retum (cost of capital) for firms in market A will be priced by the local market risk. If we

assume that the market A becomes fully integrated after liberalization~ the expected retum

would depend only on the world market risk. The general consensus is that the local price of

risk is higher than the world priee of risk and the securities are more correlated within a market

than across markets (see~ for example Bekaert and Harvey (2000)~ Stulz (1999) and Errunza

and Miller (2000». Therefore~ we would expect the expected retum (cost of capital) to

decrease and the subsequent stock price to increase (revaluation effeet) after market

liberalization. 1o

The relationship between the expected retum (cost of capital) and the realized retum

before~ during and after market liberalization is weIl described by Errunza and Miller (2000) as

foIlows:

• High equilibrium expeeted retums before liberalization indicating the high cost ofcapital.

• Large positive retums during the liberalization period, reflecting price inereases as the

cost of capital faIls (the revaluation efJect). An alternative argument to explain this

revaluation effeet is that foreign portfolio investors will increase the demand for domestie

seeurities which will subsequently increase the stock price (Bailey and Jagitiani (1994)

and Bailey, Chung and Kang (1999».

10 We can think ofthis negative relationship using a simple pricing model assuming that the current stock priee is
the future cash flows discounted by the cost of capital.
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• Normal equilibrium expected retums after liberalization, with the difference in the

before- versus the after-liberalization period retums (the change in the cos! of capital)

related to the diversi fication potential of the finn.

Alexander Eun and Janakiramanan (1988) study price reactions for 34 firms from six

non-V.S. countries" that are listed on V.S. major stock exchanges (NYSE, AMEX or

NASDAQ) between 1962 and 1982. They find that the cumulative abnormal retums (CARs)

for non-Canadian finns increase by 17 % in the two years before listing and fall by 33 % over

the three years following listing. The CARs for Canadian finns are considerably smaller which

they interpret as evidence for the market integration between Canada and the V.S.

While Bekaert and Harvey (2000), Henry (2000) and Kim and Singal (2000) examine

tbis issue at the market-Ievel, Errunza and Miller (2000) investigate the impact on the cost of

capital for 126 ADR issuing finns from 32 countries. Kim and Singal (2000) investigate the

effects of market liberalization on excess retums using 15 emerging market indices and find

that stock retums increase immediately after market liberalization but fall afterwards. They

attribute the immediate increase to the increased demand from foreign investors and the

subsequent falls to the lower expected retum required by foreign investors. As Kim and SingaI

acknowledge, however, their study is limited ta the extent that it does not control for other

potential confounding effects of concurrent economic reforms. For example, market

liberalization is accompanied by many other refonn policies. Thus, the observed changes after

market liberalization may not he due to market liberalization but could be attributed to other

contemporaneous events.

Il They are Australia (7). Canada (13). Denmark (1), Japan (10). South AfTica (2), United Kingdom (1). The
number of securities in the sample is in parentheses.
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Bekaert and Harvey (2000) investigate the impact of various market liberalizations on

the cost of capital by examining the changes in stock retums and dividend yields pre (36 to 7

months prior to) and post (4 to 34 months after) market liberalizations. They exclude 9 months

between pre- and post-period to remove any errors in the dating ofmarket liberalizations. After

controlling for any potentially confounding effects,12 their empirical results show that dividend

yields, which they consider as a superior proxy to stock returns to measure the cost of capital,

decrease from 5 to 75 basis points depending on the speci fication they use, indicating that the

cost of capital decreases after market liberalizations. On the other hand, the realized retums

provide rnixed results depending on the market liberalization specification.

Henry (2000) focuses on the changes in the stock price during stock market

liberalization (revaluation effect). He examines 12 emerging markets l3 using an event study

with an 8-month window leading up to and including the implementation of their initial stock

market liberalization and finds that stock markets experience statistically and economically

significant abnormal retums of 4.7% per month and a cumulative abnonnal return of 37.6%.

Henry (1999) conslructs a data set of economic policy refonns for these 12 emergjng markets

and uses these time series of economic policy changes with other macroeconomic

fundamentals ta control explicitly for any potential confounding effects. 14 After controlling for

these potential effects, the impact of market liberalization falls to the average abnormal retum

12 Their controlling variables fall ioto 4 categories: asset concentration (the number of stocks in each of IFCG
index, a modified Herfindahl index of concentration), stock market developmentleconomic intcgration (market
capitalization relative to the country's GDP, the size of the traded sector relative to GDP, the cross-sectional
standard deviation of the stock returns within each index), microstructure effects (the cross-sectional standard
deviation of the stock returns within each index), macroeconomic influences and political risk (the standard
deviation ofexchange rate changes and the average inflation rates, Institutional Investor country credit rating).
13 The 12 emerging markets are 6 Latin American countries (Argentina, Brazil, Chile, Mexico, Colombia, and
Venezuela) and 6 Asian countries (India, Korea, Malaysia, the Philippines, Taiwan and Thailand).
14 These controlling variables are: world stock returns, concurrent economic reforms (macroeconomic
stabilization, traded Iiberalization, privatization and the easing of exchange controls), and macroeconomic
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of 3.3% per month, but it is still statistically and economieally significant. Assuming constant

expected future cash flows, he interprets this increase in stock price as a decrease in the cost of

capital after market liberalization.

As we mentioned earlier, liberalization at the market-Ievel oecurs over a reasonably

long period of time and usually fol1ows or is accompanied by other political, eeonomie, or

social reforms, whieh might confound the market liberalization effeet. Therefore, to assess the

pure impact of market liberalization, it is important to pay attention to other events, which

concurrently take place in the country.

While aforementioned studies attempt to solve this problem by controlling for sueh

potentially confounding events, Errunza and Miller (2000) take a different approach and

analyze changes in the cost of capital around market liberalization at the finn level.

Specifically, they study the impact of the introduction of American Depositary Receipts

(ADRs) using a total of 126 finns from 32 countnes including 41 ADRs from Il emerging

markets. 15 Methodologieally, they use the matched sample long-horizon approach to capture

the firm-specific revaluation and cost of capital effects around market liberalization. By

selecting a size and country control match finn for each sample firm for benchmarking, the

potential problems ofconfounding effects are presumably removed. To measure long-run stock

price performance, Errunza and Miller apply buy-and-hold retums, suggested by Conrad and

Kaul (1993) and Barber and Lyon (1996,1998). Their results provide strong evidence that

market liberalization decreases the cost of equity capital: significant positive returns

(revaluation effect) around the announcement of ADR offerings and 42.2% decrease in long-

fundamentals (domestic industrial production, the V.S. Treasury bill rate, domestic inflation, the real exchange
rate, and a political stability index).
15 They are Chile (10), India (8), Korea (5), Malaysia (2), Mexico (5), Philippines (1). Portugal (1), Taiwan (6),
Thailand ( 1), Turkey (1). and Venezuela (1). The number ofsecurities in the sample is in parentheses.
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run realized retums. Both these results hold for dividend yields, which they perroon to check

the robustness of their results.

B.3. Stock Nlarket Volatility

[t has been c1aimed that since foreign portfolio investment is mobile compared to direct

investment, foreign portfolio investments increase volatility of the domestic stock markets.

Policy makers have become increasingly concemed about the impact ofthese foreign portfolio

investments on the volatility of local equity retums. In recent years, many attempts have been

made ta address this question.

Tesar and Wamer (1995) examine whether U.S. equity flows to emerging stock

markets from 1978 to 1991 contribute to stock retum volatility. They simply plot volume of

V.S. transactions in the foreign equity market against two market stability measures of local

turnover ratio and standard deviation of excess returns and find no relationship between them.

Bekaert (1995) studies whether volatility in emerging markets is related to a number of

measures of market openness such as the number of country funds and cross-listed securities,

foreign ownership restriction measured by the ratio of the IFe lnvestable index to IFe Global

index. Based on the rank correlation results, he concludes no signi ticant relationship between

the openness of a market and stock return volatility. Using monthly data ranging from Jan.

1981 to Dec. 1996 from 17 emerging markets, Errunza (2000) plots market retum volatility

before and after market liberalization with four different liberalization dates from Bekaert and

Harvey (2000) and finds a slight decrease in unconditional volatility after liberalization. Ail

these studies are hased on relatively simple analysis.
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There are more detailed studies. For example, Bekaert and Harvey (1997) estimate a

time-series model for volatility for each country with the conditional mean and the conditional

variance based on both world and local infonnation to capture changes in the degree 0 f market

integration. Simple plot of average conditional variance for two years before against that of

after market liberalization shows a reduction in stock retum volatility after market opening:

onlyone increase in stock return volatility (Pakistan) out of 17 countnes. Particularly dramatic

decreases in conditional volatility are found for countries like Brazil, Mexico, Taiwan and

Portugal. Even after controlling for ail of the potential influence on the time-series and cross­

section of volatility, they find the capital market liberalizations decrease volatility in emerging

markets.

Applying the same estimation method as Bekaert and Harvey (1997), but with longer

sample period Bekaert and Harvey (2000) obtain series of conditional volatility for emerging

markets and examine the impact of market liberalization on return volatility by running the

pooled time-series and cross-sectional regression. They find that volatility increases after

major capital market liberalization. After controlling for various financial and macroeconomic

development indicators, these increased volatility is offset by a considerable decrease in

volatility attributed to the financial and macroeconomic development.

De Santis and lmrohoroglu (1997) apply a GARCH (generalized autoregressive

conditional heteroskedasticity) model to fit volatility country by country. Because of data

constraints they have to limit themselves to only the 5 countries of India, Taiwan, Argentina,

Brazil and Colombia out of the original 15 emerging markets. Using the weekly series from the

last week of Dec. 1988 to the second week of May 1996, for a total of 384 observations, they
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find no supportive evidence of a systematic effeet of market liberalization on stock retum

volatility.

Kim and Singal (2000) use ARCH and GARCH models to fit the volatilities for

emerging markets. They find mixed results: a significant reduction in volatility for sorne

countries and a significant increase for others. Overall~ aggregated across ail countries~ there is

a marginally signi ficant decrease in volatility after the market opening to foreign investors.

They conclude that contrary to the popular belief: foreign investors do not add to stock retum

volatility. The bottom line of these studies is that the daim that liberalization increases

volatility is not supported by empirieal evidence.

B.4. Correlation with world market return

It is generally accepted that the correlation coefficient of market retums can not be used as a

direct measure of market integration. For example~ Errunza, Hogan and Hung (1999) show that

using correlations of market-wide index retum as a measure of market integration would

underestimate the actual degree of integration given the ability of investors to achieve Hhome-

maden diversification. lb Il is, however, believed that the graduai removal of barriers to

international investment as weil as political and economic integration could lead to a

progressive increase in the international correlation of financial markets. For example, Solnik

et al. (1996) attribute the increase of correlation coefficient of British market with the V.S.

16 They distinguish the difference between international diversification and home-made international
diversification as follows: international diversification has involved foreign assets that only trade abroad and
home-made international diversification includes claims on foreign assets that trade in the home market. Since
their analysis is based on the viewpoint of V.S. investors, the home-made diversification portfolios are
constructed by using V.S. market indices, 12 V.S. industry portfolios, 30 multinational corporation (MNC) stocks,
c1osed-end country funds (CFs) and American Depository Receipts (ADRs). They examine whether portfolios of
domestically traded securities can mimic foreign indices 50 that investment in assets that trade only abroad is not
necessary to exhaust the gains from international diversification.
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market to the deregulation and opening of the British economy initiated by the fonner Prime

Minister Thatcher. Longin and Solnik (1995) study the correlation of monthly excess retums

for 7 major countnes and find that the cross-country covariance and correlation are changing

over time. They report increased correlations among 7 markets over the past 30 years. As they

admit~ with the correlation alone we cannot conclude whether the market is integrated to the

world market and an IAPM must be explicitly applied to test the market integration. Even

though correlation coefficient of market retums is not a direct measure of market integration, it

is often used to investigate the interdependence between markets. Actually, the low correlation

between home and foreign market retums is the source of much of the gains to international

diversi fication.

Simple unconditional correlations ofa group ofemerging markets with Morgan Stanley

Corporation lntemational (MSCI) world index (The World Index) before and after market

liberalization are plotted belo\v. Two liberalization dates are applied: "official liberalization

date" and Country Fund (CF) introduction date from Bekaert and Harvey (2000). Given the

importance of substitute availability, CFs introduction dates are also used.

With officialliberalization date, 14 out of 16 countries show increased correlatons and

2 countnes show decreases with one marginal decrease. In case of CF introduction date,

among 13 countries we observe 7 increases, 3 no changes, 1 marginal decrease and 2

decreases.
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After controlling for the potentially confounding effects from other factors which might

affect correlations, Bekaert and Harvey (2000) also analyze the behavior of emerging market

correlation with world market returns around liberalization. They find that in aH tests

correlations increase and countries which start out with low correlations experience much

higher correlation increases. For example, from pre to post for their officialliberalization date,

correlation increases by 4.2%, which is signi fkant at the 1% level. They argue, however, the

increased correlation is not large enough to deter any foreign investors seeking foreign

diversification benefits.

[n this section, we have looked at the impact of market liberalization (barriers) on

various aspects: differential pricing mechanism, revaluation effect, cost of capital, stock

market volatility and correlation with world market return. Empirical studies on the impacts of

•
these barriers support the theoretical prediction of a differential pricing mechanism induced by

such barriers. The unrestricted securities are priced with a premium on the restricted ones. The

21



•

•

premlum for unrestricted stocks is positively related to foreign invesbnent demand and

infonnation richness indicating that foreign investors prefer information-rich securities and

drive up domestic stock priees. As the standard IAPMs predict, empirical studies show

significant positive retums around market liberalization (revaluation effect) and decreases in

the cost of capital after market liberalization. Contrary to generaJ concerns, the claim that

market Jiberalization increases stock market volatility is not supported by empirical evidences.

ln general.. the empiricaJ results show a small increase in correlation with world market returns

after market liberalization.

c. Implicit Barrier of Information Asymmetry in Internationallnvestment

Market segmentation cao arise from barriers to international investment. In general these

barriers can be classified into two broad categories of explicit and implicit barriers: Explicit

barriers arise from the different legal status of domestic and foreign investors. They are

directly observable and quantifiable, for example foreign ownership restriction and

discriminatory taxation. Implicit barriers are not directly observable which may arise from the

Jack of information, political risk or fear of expropriation.

[n this section, the importance of implicit barrier of lack of information will be

discussed in the context of Merton's (1987) equilibrium model with incomplete information

and Hhome bias" literature in international finance.. attempting to explain the unusually low

Jevel of international investments despite the weil known international diversification benefits.

Since international financial markets do not always move together, investors cao

benefit from diversifying their portfolios in several countries. The benefits of this international
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diversification have long been recognized. In spite of these potential benefits, one of the Most

puzzling features of international portfolio investment is the extent to which equity portfolios

are concentrated in the domestic equity markets of the investors. This phenomenon is the so­

called ~~home bias" in international equity portfolio investment. 17

Even though barriers to international investment have been removed dramatically,

foreign ownership is still much smaller than one would expect in the absence of such barriers.

Several studies have attempted to explain this phenomenon in international portfolio

investment. but so far no explanation seems to be generally accepted.

French and Poterba (1991) investigate two broad explanations for home bias puzzle.

First, institutional factors such as taxes, transaction costs, investment restrictions May reduce

retums from investing abroad or they May explicitly limit investors' ability to hold foreign

stocks. However, they show that the level of international portfolio investment is weB below

that which can be explained by these institutional constraints. Second, they suggest investment

behavior as an explanation. One possibility is that the retum expectations vary systematically

across groups of investors. For example, Japanese investors may be more optimistic than their

V.S. counterparts with respect to both Japan and V.S. markets and relatively more optimistic

about their home market. Another behavioral explanation is the different perception of risk

caused by information asymmetry. For example, foreign investors add sorne extra risk to their

foreign investments because they know less about foreign markets, institutions and firms.

Along the same line, Stulz (1997) suggests that il is reasonable to assume that domestic

investors are in general better infonned about their local securities than foreign investors are.

17 For a more comprehensive review of the home-bias literature see Lewis (1999).
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Taking the Adler and Dumas' (1983) equilibrium model with stochastic inflation,

Cooper and Kaplanis ( (994) test whether the home bias is caused by investors' motivation for

hedging inflation risk. They find that for the empirical evidence to be consistent with this

motive the investors' level of risk aversion should be unrealistically low and equity returns are

negatively correlated with domestic inflation. With conventional levels of risk aversion, the

biased structure of international portfolio investment cao not be explained by this investors'

inflation risk hedging motivation, even if observable costs such as withholding taxes to

international investment are included. They suggest an information asymmetry factor as an

alternative explanation for the home bias.

Kang and Stulz (1997) investigate the foreign equity ownership in Japanese firrns using

a disaggregated firm-Ievel data rather than markel-Ievel data. In general, they find foreign

investors hold more shares of large-size finns, manufacturing firrns, and finns with good

accounting perfonnance and low leverage. They confirm the existence 0 f a substantial home

bias in Japan. ln addition to this home bias al the market-Ievel, they also show that foreign

ownership is consistently and strongly biased against small firms, even when the expected

retums of those assets are higher than those of big-size firrns. This is inconsistent with the

assumption in the home-bias literature that foreign investors face the same kind and degree of

barriers among securities in the same market. Under this assumption, investors are expected to

invest less~ but equally among the securities in non-resident markets. Kang and Stulz seek an

explanation for this firm size bias from infonnation availability, that is, since investors know

more about large finns than small firms, they invest more in these more familiar companies

which is consistent with Merton's (1987) hypothesis below.
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Motivated by the fact that the portfolio held by investors contain only a small fraction

of securities available, Merton (1987) constructs an equilibrium model assuming that investors

use only securities they know about when constructing portfolios. He emphasizes the

importance ofinfonnation asYmmetry in investment by noting that "concern about asymmetric

information amollg investors cOlild be important reason why sorne illstitlltional and individllal

investors do not invest at ail in certain securities. such as shares in relatively small firms with

few stockholders. .. (P.488)

His equilibrium model with incomplete-infonnation states that:

where À,; is the aggregated shadow cost of incomplete infonnation for security i (=IJ!;lN. ;1; is

the shadow cost ofinvestorj for security i andj=I.2.....N), À,m is the weighted average shadow

cost across aH securities (=IÀ;*x;. x;:the fraction of market portfolio invested in security i). The

aggregated shadow cost for security i is given as:

where 8 is the aggregate risk aversion coefficient, a/ is the variance of stock i. lI); is the

relative market value of the finn and q; is the size of the firm's investor base relative to the

total number of investors (=N;lN).

When ail the securities are known to ail the investors, that is, under the complete

information assumption, the additional tenn À.,-p;À.m becomes zero and the equilibrium model

reduces to the standard CAPM. Unless this information-related additional tenu is zero, the

market portfolio is not mean-variance efficient. It shows that the cost ofcapital for finns with a

smaller investor base is higher than that of finns with bigger investor base due to less efficient

risk sharing.
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Recently, Lewis (1999) discusses two possible explanations for the home bias observed

in international equity markets. One explanation is that home equities provide a better hedge

for country-specifie risks. Three sources ofcountry specific-risks are: first, domestic inflation;

second, nontradable assets, especially human capital; and third, the existence of substitute

assets such as Multinational Corporations (MNCs). However, none of the explanations seem to

explain the home bias towards domestic assets. In sorne cases, foreign assets hedge better

against country-specifie risks. The second explanation is that the benefits from international

diversification are not big enough to compensate for the costs involved. The costs of

international diversification may include barriers such as government restrictions and

information acquisition costs. Lewis argues that the costs induced by govemment restrictions

do not seem a plausible explanation even without considering the fact that the barriers imposed

by govemments have been declining through time. Finally, she suggests information cost as

one of the most possible explanation for the home bias puzzle.

In this section we discussed the importance of informational aspect in international

finance. In spite of the benefits from international portfolio diversification, the so-called "home

bias" in international equity portfolio investment is a well-known phenomenon. Several

attempts have been made to explain this phenomenon, but so far no explanation seems to be

generally accepted. Information asymmetry is most likely to succeed in explaining the bias

among ail suggested variables. [n addition to the home bias at the market-Ievel, there seems to

be a firm level bias, that is, foreign portfolio investors prefer information-rich firms, reflected

in firm size and liquidity.
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D. Summary

It is weil recognized that the structure of the international capital market has important

implications for international finance theory and practice. Here we focus on the effect of

barriers to international investment on investors' portfolio choice and asset pricing. Empirical

studies in general support the theoretical prediction of mild segmentation models that world

markets are neither completely segmented nor fully integrated. The degree to which the local

market is integrated to the rest 0 f world markets seems to be changing over time.

Empirical studies on the impacts ofthese barriers support the theoretieal prediction that

there exists a differential pricing mechanism induced by such barriers. The unrestricted

securities are priced with a premium on the restricted ones. The premium for unrestricted

stocks seems to be related positively to foreign investment demand and infonnation richness,

indicating that foreign investors prefer information-rich securities and drive up domestic stock

priees. As the standard IAPMs predict, the cost of capital decreases after market liberalization:

a significant positive retum around market liberalization (revaluation effeet) and a decrease in

th~-::,:proxy for the cost of capital for example, long run realized retums or dividend yields.

Contrary to general concems.. the daim that market liberalization increases stock market

volatility is not supported by empirical evidenee. (n general.. the empirical results show a small

increase in emerging market correlation with world market retum after liberalization.

Most of the previous empirical studies use market-Ievel indices to investigate these

liberalization effects, so the potential problems aforementioned in the introduction are

embedded in these studies. Henee, the purpose of this study is to investigate the impact of

stoek market liberalization at a more disaggregated finn level. Using firm-Ievel data as well as
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market-Ievel data., we will investigate the impact of stock market liberalization on revaluation

effect., cost of capital, stock market volatility and correlation \vith world market retum in the

following chapters.
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Cbapter ID. Methodologicallssues and Data

We introduce our general econometric framework and data., which we apply to ail the four

tests: revaluation effect., cost of capital., stock market volatility and correlation with world

market retum. In this chapter we discuss our econometric framework in general and more

detailed methodological explanations for each test will be described in later chapters.

A. General Econometrie Framework

Our analysis is based on the three estimation results., depending on what level of data set is

used (market-Ievel data vs. firm-Ievel data) and whether firm-specific characteristics are

considered or not (unconditional vs. conditional estimate). Panel regression with weighted

least squares (WLS) estimation is used, and statistical inference is based on heteroskedasticity­

consistent (White) standard errors in aIl our estimations.

A.I. Bellchmark Estimate with Market Indices

In order to compare our firm-specific estimates of interest variables from emerging market

liberalization to the existing literatures, which use country indices, we tirst estimate panel

regression below using the IFCG indices from EMDB of IFC IR and define this regression as a

benchmark estimate:

18 More discussions are in section E. Data of this chapter.
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The dependent variable DVi/ is one of our four interest variables in country i at time t. The

intercept ai allows for a country-specifie fixed effect. The liberalization coefficient r measures

average change in the level of DV across ail countnes. Lib;, is a liberalization dummy

variable1t) for country i at time t and &i, is an error teon. We are interested in the parameter r

being significantly different froID zero.

A.l. Firm-specijic Unconditional Estimate

As was mentioned earlier~ while most of previous studies are based on the market-Ievel data~

we focus more on firm-Ievel data in order to explain how the differential foreign investors~

demand for local securities affects the changes in our interest variables.

We compare the previous result from the benehmark estimate with the result from

following panel regression, which we define as a finn-specifie uneonditional estimate. We cali

this an unconditional estimate beeause so far we do not consider any finn-specifie

eharaeteristics. The finn-specifie unconditional estimate should be similar to the one obtained

from a benehmark estimate using the IFCG indices since the finns in the sample are

representative of the country indices. Note~ however~ here they can not be expected to be

identical, as finns are dropping in and out of the index, as the IFCG index is value-weighted~

and as we allow finn-specifie fixed effeets.

The dependent variable DVsit is one of the four interest variables of firm s in country i at time t.

The intercept as. allows for a firm-speeific fixed effeet for a firm s in country i. The

liberalization coefficient y measures average change in the leveI of DVaeross ail the individual

19 Issues ofconstructing test windows will be discussed in section C. Defining Test Windows ofthis chapter.

36



•

•

firms. Libit is a liberalization dummy variable for country i at time t and Esit is an error tenn for

firm sin country i at time t.

A.3. Firm-specific Conditiona/ Estimate

The key contribution of this study to the existing literature is to assess the extent of which the

dependent variable (our interest variable) is the function of foreign demand~ which is proxied

by finn size. We report two conditional estimates below. These regressions are defined as

firm-specific conditional estimates.

DVsit=asi+y*Libir+8*WRank(sizesJ*Lib;r+Esit

DVsit=asi+ y*Libir+8*DRank(sizesJ*Libir+Esi,

Due to the extreme cross-sectional variation in finn size, which we will see in section

E. Data in this chapter, we use a rank-based measure of size. Rank-based size is calculated in

one oftwo ways. First, we measure the rank of a firm in relation to ail finns in the World (12

emerging markets) on a scale from 0 to 1, with 1 corresponding to the largest finn in the

sample based on market capitalization. This variable is denoted<t fVRallk(sizes;). We also

calculate country-by-county or domestic rank size measure, and denote it DRank(sizesi). The

Firm size itself is measured as the average market capitalization of each finn during the eight

months leading up to and including the liberalization date month. This 8-month period is also

used as the period on which the revaluation effect test is performed. More infonnation about

the choice of this period will be discussed in detail in section C of this chapter, where we

define test windows.
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Notice that the change in the level of DV is not simply y, but rather y + e5WRank(sizesi )

in the case of world rank size measure, and y +0 DRank(sizesi ) in the case of domestic rank

size measure, and both will thus be (nonlinear) functions of firm size.

A.4. Controlling/or World market movements

Our DVs, which we will see in the next section~ could he affected by world market movements.

Hence we apply the changes in world market retums and volatility to the previous three

estimations to control for any confounding effects,

DVÜ=ai+y*Libit+À.*WRetl (or WVoIJ+Eil.

DVsÜ=asi+y*Libil+À.*WRetil (or WVoIJ+Esü

DVsit=ar;+y*Libir+O*WRank(sizesJ*Libit+À.*WRett (or WVO/J+ESlf

DVrit=ar;+ y*Lib;r+O*DRallk(sizesJ *Libit+À.*WRetc(or WVolJ+Esü

where WRetc {WVolJis World market retum (volatility) at lime t.

More detailed discussions about controlling world market movements will be presented

later.

B. Dependent Variable (D JI)

We use three different measures to investigate the change in our four variables of interest. By

plugging these variables of interest into our general econometric framework as dependent

variables (DVs), we obtain the estimates for the stock market liberalization impacts on those

interest variables.
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B./. Revaluation efJect and Cost ofCapital

In order to test both the revaluation effect and the changes in the cost of capital, we use

continuously compounded retums, that is, the natural log of priee ratio of firm s in country i

(=ln(Psi/Psit-iJ) for firm-specific estimates with firm level data and that of market index in

country i (=ln(P;/Pit-iJ) for benchnlark estirnate with the IFCG indices.

Sorne authors also use dividend yjelds for the cost of capital analysis. For example,

Bekaert and Harvey (2000) believe the changes in dividend yjelds to be a better proxy for the

cost of capital. Errunza and Miller (2000) also use dividend yjelds to check the robustness of

their results obtained from using realized retums. However, there are sorne potential problems

using dividend yjelds as the proxy for the cost of capital. For example, dividend yjelds may

decrease not because the cost 0 f capital decreases, but because the firm decides to distribute

smaller dividends and to keep them for future growth opportunity brought by market

liberalization.20

The realized retum is of course not a flawless proxy to rneasure expected retum (the

cost of capital). The relationship between the expected retum (cost of capital) and the realized

retum before, during and after market liberalization is weil described in Errunza and Miller

(2000) as follows:

• High equilibrium expected retums before liberalization indicating the high cost of

capital.

• Large positive retums during the liberalization period, reflecting price increases as

the cost ofcapital falls (the revaluation effect).

20 For more detailed caveats related to dividend yields used as a proxy for the cost ofcapital, see Bekaert and
Harvey (2000).
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• Normal equilibrium expected retums after liberalization7 with the difference in the

before- versus the after-liberalization period retums (the change in the cost ofcapital)

related to the diversification potential of the finn.

B.2. Stock market Volatility and ils Correlation with world market retum

Volatility ilself is the log of realized standard deviation7 estimated using squares of the

monthly retums to construct an annual variance. Following French, Schwert and Stambaugh

(1987) and Schwert (1989)7 who primarily rely on daily return observations to construct

monthly realized stock volatilities, we estimate the yearly standard deviation of stock retums

using the monthly returns in that year. This is a model-free estimation in the sense that we do

not impose any parametric model to estimate variances. Recently this "realizedu volatility

measure has received revived attention. For example7 Andersen et al. (2000) produce daily

volatilities from intradaily data on the prices of large individual stocks and Campbell et al.

(2000) construct a monthly variance using daily data within that month.

Campbell et al. (2000) note that ~'Multivariate volatility models are notoriously

complicated and difficult to estimate. Furthennore7 while the choice of a parametric model

may he essential for volatility forecasting, it is less important for describing historical

movements in volatility because aIl models tend to produce historical fitted volatilities that

move closely together. The reason for this was tirst given by Merton (1980) and was

elaborated by Nelson (1992): with sufficiently high-frequency dat~ volatility can be estimated

arbitrarily accurately over an arbitrarily short time interval.n

The first step in estimating our conditional volatility is to specify a mean-generating

model. Given the existing empirical evidence, financial asset retums at the market and
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portfolio level seern to be predictable to sorne degree (see Harvey (1991)~ Ferson and Harvey

(1993) and Campbell, Lo and Mackinlay (1997) for developed markets and Bekaert (1995) and

Harvey (1995) for developing markets). However, the retum predictability is less clear at the

individual firm level, in other words., the individual stock retums are closely related to random

walk processes (see Campbell, La and Mackinlay (1997».

The conditional mean retum is assumed either to be constant over time or to follow

autoregressive processes (Ri,=E,-i[Rir]+eih where either Er-I[R,rl=C+eil or E,-I[Ril]=ai+IjpjR i ,-

j+eir). The retum autocorrelation is usually attributed to the non-synchronous trading of

securities (see Fisher(1966) and Scholes and Williams (1977». Because ofthis autocorrelation,

French, Schwert and Stambaugh (1987) estimate the variance of the monthly retum as the SUffi

of the squared daily retums plus twice the sum of the products ofadjacent returns as follows:

N, .'ti,-1

â'~, = LTi: + 2L ri/li-I.I
;=1 ;=1

where there are Ne daily retums ri, in month t. Notice they do not subtract the sample rnean

from each daily retum.

Since we use monthly dat~ it is less likely to observe non-synchronous trading

problems. However, since our study is based on emerging markets where the possibility of

non-synchronous trading problem is much higher than in developed markets, we would better

check the retum autoregressiveness. We use Schwarz Information Criterion (SIC) ta obtain the

best model for the conditional Mean return process. The 232 firms out of 305 individual finns,

which amount to 76% ofaIl the firms, are best fitted \vith constant mean retum process AR(O).

The whole test results for aH the fions are attached in the end as Appendix A.
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AR(O) AR(I) AR(Z) AR(3) AR(4) AR(S) AR(6) AR(7) AR(S) AR(q) Total

(l0) (lI) (12)

No. of
232 51 6 1 4 1 2 2 0 :! 0 2 2 305

iirms

% 76 17 2 0 1 0 1 1 0 1 0 1 1 100

For simplicity, instead of applying the best model suggested by SIC for each finn 's

retum series, we use a dominant process of constant mean retum process for ail the firms. The

annual mean for finn s in country i at year t is first estimated as,

1 12
1/ - -~ r
,.. rrt - 12 4,., ul ~r

r .1

where Put is the estimated average retum of firm s in country é for year t and rsit.r is the

monthly retum of firm s in country i at month rwithin the year t.

Then the annual realized volatility for firm s in country é at year t is estimated as the

square root of the sum ofsquared monthly deviations from the estimated annual mean below.

12

(j = '(r - JI r
Sil L. sil.r ,... Sil

r=1

This estimation is the same as Schwert (1989) except that he uses daily squared mean-adjusted

retums to construct the monthly volatility, whereas we construct yearly volatility using

monthly squared mean-adjusted returns.

The annual realized correlation with World market retum (MSCI World index) tS

similarly calculated from monthly retums as,

•
CRS/(

[t (rrlr.r - jL sir )( r..mr.r - J.1 ..mr )]
_ r=1

US1,(F"mr
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ln order to control for effects arising from changes in the world market volatility, we

re-estimate the volatility and correlation regressions as follows:

V;,(CR;t) =ai +yPostLiqt +À-WVo[t +~;t

Vsit(CRsit ) =as, +yPostLiqt +6WRallk(sizesi)PostLiqt + A,WVol, + ~sil

Vsil(CRslI ) =as; +yPostLiqt +8DRallk(sizesi)PostLiqt + À-WVol, + E:siI

where ~VVolt is the volatility ofWorld market retum at time 1.

c. Defining Test Windows

One of the most critical issues in event study is to identify accurate test windows. We have l\vo

different sets of test windows: one for the revaluation effect test focusing on the abnormal

retums over the event window of8 months leading up to and including liberalization date21 and

the other for the rest of our tests (changes in cost of capital, volatility and correlation with

world market retum). The latter use sYmmetric test windows of either 2 or 3 years preceding

and following the 8-month period, used for revaluation effect test.

C.l. Revaluation Effect

Since stock market liberalization is oot a one-shot eveot, but rather a graduaI process, it's not

an easy task to pin down the exact liberalization date. And the reporting dates represent only

the most significant liberalization of the market. There are also two liberalization dates: the

actual opening (implementation) dates and the announcement dates. Since the announcement is

21 We will discuss ln the next section about market liberalization date.
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typically made before the actual opening and the stock markets are likely to react ta the

announcement, caution should be exercised in applying these dates. In addition to the gap

between announcement and implementation date, we have one more thing to consider, that is

the possibility of infonnation leakage. Exemplifying the case of Indian ADRs, Errunza and

Miller (2000) argue that in practice there is likely to be information dissemination (leakage)

prior to any official announcement. 22

We use the 8-month event window ranging from t=-7 to liberalization date t=O for

revaluation effect test. Henry (2000) uses the same event window. We define this 8-month

period as DurLib period. This 8-month window will mitigate any possible problems stemming

from errors in the dating of the liberalization by covering weil the effects from announcement

and infonnation leakage. 23

The test windows are graphical1y shown below. The normallevel ofreturn is calculated

on the basis ofestimation window ranging from the earliest data available to the 7lh month

before stock market liberalization (t=-7) with t=O being the stock market liberalization date.

The monthly abnormal retum is the difference between the monthly average retum over the

estimation window and that over the 8-month DurLib period. For example, in the case of

Argentina, the nonnallevel ofretum is calculated based on the period from Jan. 1976 to Mar.

1989 and the abnormallevel ofretum is based on the period from April 1989 to Nov. 1989.

Estimation Window DurLib(8M)

~"""""""'~I I-------------------------------------------------i
t=-7 t=0

21 Errunza and Miller (2000) use the 6-month period preceding the announcement as an event window and this is
similar to that of Bekaert and Harvey (2000), in which 6 months prior to and 3 months after market liberalization
~eriods are used.
23 The same argument is given in Bekaert and Harvey (2000).
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Il is worth noting that our data period is different from that of Henry (2000), which is

closely related to our revaluation effect test. His normal level of realized retum is based on the

whole period (either from Jan. 1976 to Dec. 1994 or from Jan. 1985 to Dec. 1994 depending on

the data availability for each country index) excluding 8-month liberalization period. However,

we do not incIude data fol1owing market liberalization date. Since we expect the cost of

capital, represented by realized retums, to fall after market liberalization, if we include retum

data after market liberalization, we might overestimate the revaluation effect. The results of

Henry (2000) could overestimate the revaluation effect because of his underestimated nonnal

level of retums, which is attributed to decreased cost of capital represented by realized retums.

We will discuss this issue in more detail in chapters IV and V.

C.2. Cost ofCapital

The effect of market liberalization on the cost of capital is analyzed in a framework similar to

the one used for revaluation effect. One key difference is that the liberalization dummy now

takes the value one in each of the 36 months following the liberalization month and zeros

elsewhere. The sample ends 36 months after the liberalization month.

We split our sample into tbree parts and define as follows: PreLib (t=-43 -t=-8: 36

months prior to market liberalization), DurLib (t=-7-t=0: ranging from 7 months prior to

market liberalization to market liberalization month) and PostLib (t=+I-t=+36: 36 months

after market liberalization). The sizes of PreLib and PostLib are symmetric.

The test windows are graphically shown below. The 8-month DurLib period is

excIuded from the analysis. The 36-month PreLib period is used as a control period to assess
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• the change in the cost of capital from liberalizing capital markets. The change in the cost of

capital is the difference between the retum levels ofPreLib and DurLib period.

PostLib{36M}PreLib{36M} DurLib(8M.

------------�~---I----(~~--::~-~~~----I-------lm-mum_j
t= -43 t= -8 t=l t=36

C.3. VolatiUty and Correlation with the World

The same test windows for the cost of capital test are applied for the volatility and correlation

with World market return, but now with 2-year symmetric windows.

PostLib(24M)PreLib{24M) DurLib(8M.
(t= -7 lo 0))

i------------------I~.........I--------------------I~ ...............I_-----------------i
t= -31 t= -8 t=l t=24

The choice of window length attempts to balance the desire of getting a low-variance

estimate ofchange (suggesting a long window), while avoiding confounding effects biasing the

estimate of change (suggesting a short window). In the above analysis on cost-of-capital

changes, we apply 3-year windows surrounding the liberalization period., as this is standard in

the literature. When estimating changes in volatility and correlation, arguments can he made

for a shorter window., as the volatility of retums., compared to the mean of retum, is more

easily estimated using a short span of data, as argued by Andersen et al. (2000). We therefore

use 2-year windows. Evidence on the robustness of our results with respect to changes in

•
window lengths is also reported.
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D. LiberalizatioD Date

In general, barriers to international investment can be classified into two broad categories of

explicit and implicit barriers. Explicit barriers arise From the different legal status of domestic

and foreign investors. They are directly observable and quantifiable., for example foreign

ownership restriction and discriminatory taxation. lmplicit barriers are not directly observable

which may arise from the lack of information, the political risk, and the fear of expropriation.

Stock market liberalization is a governmental decision to allow foreign investors to

participate in the domestic stock market. What we assume with stock market liberalization is

the immediate influx of foreign investment in the domestic stock market and our interest lies

on the impact of these foreign money inflows on the domestic stock market. However, since

mere govemmental announcement of market opening does not necessarily induce foreign

investment., and sometimes stock market restriction may not bind, in addition to the official

government announcement., several additional proxies are used in empirical studies to identify

market liberalization date. For example, the introduction of depository receipts or country

funds and structural break in capital flOWS24 to the emerging markets are used.

As ail agree, it is really difficult to pin down the exact market liberalization dates.

Hence, many efforts have been made to minimize the impact of imprecise dating in

liberalization. For example, Bekaert and Harvey (2000) use four different liberalization dates

based on the official announcement., country funds and ADR introduction and capital flows.

Henry (2000) searches for the announcement dates corresponding to the implementation dates

24 For example. Bekaert and Harvey (2000) use V.S. capital flows to emerging markets since 1985 to construct an
approximate measure of the ratio of U.S. ownership to market capitalization. Data are obtained from U.S.
Treasury Bulletin. Henry (2000) uses [Fel index. which is the ratio of the market capitalization of stocks that

47



•

•

using the database LexislNexis, but finds that these obtained announcement dates are likely to

be poor proxies for the date at which infonnation about the liberalization first reaches market

participants. Since it's extremely difficult to date liberalizations at the market-Ievel, Errunza

and Miller (2000) take an alternative approach and analyze changes in equity valuations at the

finn level using ADR announcement dates as liberalization dates.

Since the market liberalization dates are somewhat different among the authors of

previous studies, Table 1 provides a comparison of the liberalization dates used. Columns 2

through 4 list the market liberalization dates of Henry (2000), Bekaert and Harvey (2000) and

Kim and Singal (2000), respectively. We use Henry's (2000) market liberalization dates

because we use the same data set for country indices, and his liberalization dates seem to put

relatively more weight on the introduction of country funds, which is consistent with the

empirical evidence of Errunza, Rogan and Hung (1999). Errunza et al. (1999) show the

importance of country funds in delivering benefits of international diversification without

directly investing in individual emergjng markets. Note that the introduction of country funds

were the first step in the liberalization process for a number of EMs. Table 2 presents Henry's

(2000) stock market liberalization dates for each of the 12 emerging markets with details about

the liberalizations. [n case the market liberalization is through the introduction of a country

fund, the specifie name is provided.

foreigners can legally hold to total market capitalization. A large jump in the index is interpreted as the evidence
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E. Data

We use both market-Ievel and firm-Ievel data. International Finance Corporation Global

(IFCG) indices from World Bank Emerging Market DataBase (EMDB)25 are used for market-

level analysis and individual firm data from the same database for finn level analysis. Morgan

Stanley Corporation International (MSCI) world market index (The World Index) obtained

from Datastream is used as a proxy for the world market return and Standard & Poor' s (S&P)

500 return series from Center for Research in Stock Prices (CRSP) represents U.S. returns. Ail

retums are logarithmic.

E.l. IFCG Indices

IFC uses size, liquidity and industry as criteria in selecting stocks to include into the index

which results in the inclusion of the largest and the most actively traded stocks on the major

exchange of each market. These selected firms are representative of the industrial classification

of the market with a target coverage of 60% of total market capitalization at the end of each

year, and 60% of total value ofshares traded during each year.26

We use the value-weighted global indices (IFCG) for 12 markets. Monthly retum data

are available From January 1976 to Oct. 1999 for seven countries (Argentina., Brazil., Chile,

India., Korea, Mexico and Thailand) and from January 1985 to Oct. 1999 for five countries

(Colombia., Malaysia, Philippines, Taiwan and Venezuela). These 12 emerging markets are

also used in Henry (2000).

of market liberalization.
25 1 would like to thank my advisor Professor V. Errunza for providing this database. [FC EMOB was acquired by
Standards and Poor's in January 2000.
26 See IFC (1999) for more detailed infonnation about IFe indices.
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Table 3 reports descriptive statistics of monthly retums of IFCG indices for the 12

emerging markets. Monthly average US dollar returns range from 0.88% for Malaysia to

4.44% for Argentina and the simple average retum across aIl the emerging market countries is

2.01%~ which is much higher than the average monthly retums of 1.05% and 0.97°,fo for the

U.S. and the World market respectively. The emerging markets also show higher monthly

unconditional volatility ranging from 8.1% for India to 25.93% for Argentina compared to the

monthly unconditional volatility of 4.3% and 4.0% for the US and the world market retum

respectively.

The behavior of emerging market retums is similar to that reported in past literature.

Emergjng market retums on average are much higher with higher volatilities and their tails at

least as fat as those in S&P500 and MSCI World retums. The Jarque-Bera statistics also

provide evidence against the hypothesis 0 f normality in aIl the countnes.

The unconditional correlations within emerging markets and between emerglng

markets and benchmark retums of the V.S. and the World are presented in Table 4. Within

emerging markets, the correlations range from -0.046 behveen Taiwan and Venezuela to 0.66

between Malaysia and Thailand. 25 out of 66 correlations are less than 0.10. Bet\veen

emerging markets and benchmark retums~ the correlations range from -0.046 between lndia

and MSCr world retum index to 0.438 between Malaysia and the U.S.

E.2. Individua/ Firms

Our individual firm data are also from the EMDB for the same 12 emerging markets. The

number of companies in each country index (IFCG) as of their respective liberalization date is

presented in Table 5. Thailand has the smallest number of firms of 10 and Mexico has the
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largest number of firms of 52. On average 28 finns exist in each lFCG index of the 12

emerging markets. There are a total of 332 firms in the 12 emerging markets as of the market

liberalization date. Market capitalization is the average value of the 8-month DurLib period.

The number ofstocks under the Ali Firms in Individual Finn Data in Table 5 should be

identical to the number of firms under IFCG Index. However, there is a discrepancy in the

number of firms (332 vs. 305) because vie exclude firms, which do not exist for the entire 8­

month DlirLib periode For example, most of the countnes have the same number of firrns, but

India shows the biggest discrepancy 0 f 22 firrns. There are 47 firrns for lFCG index and 25 for

individual finn data. As was pointed out earlier, ifwe use IFCG index to investigate the impact

of stock market liberalization for India, the 22 ftrrns would be included in the analysis even

though they did not exist when the market liberalization occured. After excluding non-existent

finns, we have a total of 305 firms. Our finn-Ievel analysis is based on these 305 ftnns.

The last five columns in Table 5 show the extent to which large firms dominate the

country indices. Ali the figures are based on the average value of the 8-month DurLib period.

The first four columns present how much the IFCG index is dominated by either the top

(largest) 10 or the top (largest) 5 firms in each country. The dominance ratio by the largest 10

finns ranges from 54% for Mexico to 99.6% for Thailand and its average dominance ratio

across ail the markets is 78.5%. With the top 5 firms in each market the dominance ratio

decreases but not much. The dominance ratio ranges from 34.4% for Mexico to 83.2% for

Thailand. These dominance measures are absolute terms in the sense that they do not consider

the total number of firrns in the index (market).

The last column, Concentration Ratio (CNR) presents a modified Herfindahl index of

concentration, previously applied by Roll (1992) and Bekaert and Harvey (1997, 2000) that
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• complements the absolute dominance measures by taking the number of fions in the market

(index) into account. The CNR is calculated as follows:

CNR 1.1 = N r.r ~' __1_)2
~ (no fl.l

NI.! -1 ,=1 Nu

•

where Nu is the number of companies in the country index i at time t and wji.t is the share of

market capitalization of stock) in the country i al time t. If one stock dominates, then CNR

approaches one. If every stock has equal market capitalization, then CNR equals zero. We take

the CNR of S&P500 as our benchmark that is 0.10 as of 7 Dec. 2000.27 Compared to this

benchmark value, the relative concentration degree in emerging markets is much higher,

ranging from 0.15 to 0.31. The average CNR across aIl the emerging markets is 0.23, which is

twice the benchmark value of S&P 500. The whole list of shares of individual firms in S&P

500 is presented in Appendix B.

As we will see later, a finn's size represented by its market capitalization plays an

important role in our study. We use firm size as a proxy for foreign investors' demand. Table 6

presents the descriptive statistics of size measures for individuai firms in 12 emerging markets.

Ail the figures are based on the average value of the eight-month DurLib period. In the case of

ail countries, firm sizes vary very widely ranging from 0.69 to 2,197.36 US million dollars.

This wide dispersion of fion size is the same phenomenon in each individual country. The

average finns' size across aIl the finns in 12 emerging markets over the DurLib period is

164.66 US million dollars.

27 Source of information: Bloomberg.
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Cbapter IV. Revaluation Effects

A. Introduction

This and the next chapters investigate whether stock market liberalization is associated with a

revaluation of equity prices and a fall in the cost of capital as standard International Asset

Pricing Models (IAPM) predict. [[we assume that the market 1 is completely segmented from

the world market, the finn i in the country 1would he priced according to the following pricing

relationship if the CAPM holds.

E(R;}=Rr+AIM~ov(R; Rd

where E(RJ is the expected retum on the security i in country l, Rf is the risk-free rate, A,is the

aggregate risk aversion coefficient for investors from the country I. MI (RiJ is the market value

(return) of the market portfolio in country I. Cov(R; R,j is the covariance between the retum of

security i and ['s market portfolio retum. Hence, the expected return is a function of the local

price 0 f risk and the national covariance risk.

[f we assume that the market 1 becomes completely integrated to the world market after

market liberalization, the security i would now he priced based on the following pricing

relationship.

E(R;}=Rr+AMCov(R; RM,)

where A is the aggregate world risk aversion coefficient and M (R",) is the market value

(return) of the world market portfolio. Cov(R; Rn) is the covariance between the security i

retum and the world market retum. Hence, the expected return would depend on the world

price 0 f risk and the world global covariance risk.
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ln general~ we would expect that the local price of risk is higher than the world priee of

risk and the seeurities are more correlated within a market than across markets (see Bekaert

and Harvey (2000)~ Stulz (1999) and Errunza and Miller (2000». Therefore~ we would expect

the expected return (cost of capital) to decrease and the stock priee to increase subsequently

after market liberalization.

An alternative argument to explain this revaluation effeet is that foreign investments

will increase the demand for domestic securities that will subsequently inerease the stock price

(see Bailey and lagitiani (1994) and Bailey, Chung and Kang (1999».

ln this section, we test whether market liberalization is associated with stock priee

revaluation using both market-level and firm-Ievel data. If there is any revaluation effect after

stock market liberalization, based on our earlier argument sayjng that foreign investors invest

more in the infonnation-rich large finns than the information-poor small finos, we would

expeet to obtain differential revaluation effeet, depending on the finn size.

B. Research Questions

Our main researeh questions are:

QI: Does the stock priee increase around stock market liberalization as the standard IAPMs

prediet? Speeifically, we are interested in whether the realized returns of both lFCG indices

and individual firms inerease for the DurLib period. We answer this question by estimating the

benehmark and the firm-specific unconditional regressions.
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Q2: Is there much cross-sectional variation in revaluation effects among finns depending on

the finn-speci fic characteristic of firm size, which is used as a proxy for foreign investors'

demand? We use the firm-speci fic conditional estimate to answer this question.

C. Contribution

Since this study is cIosely related to Henry (2000), it is worth mentioning the di fferences

between his study and ours. First, while his study is based on market-Ievel indices, we use

finn-Ievel data as weil as market-level data, emphasizing on the former. Therefore, we can

assess the extent to which the revaluation effect, if any, is a function of firm size. Second, his

~~estimation period" covers not only the pre-liberalization but also the post-liberalization

period. Specifieally, his normal level of realized retum is estimated on the basis of the whole

period (either from Jan. 1976 to Dec. 1994 or from Jan. 1985 to Dec. 1994 depending on the

data availability for each market index) excluding 8 months leading up to and including stock

market liberalization date.

However, our sample ends immediately following the liberalization month. We do not

include sample points after the liberalization month since the expected post-liberalization

decrease in the cost-of-capital, proxied by realized retums, would tend to overestimate the

revaluation effeet. In our result below we do indeed gel a slightly lower revaluation effect than

does Henry (2000). For example, while he reports 37.6% point increase in stock price before

controlling for any confounding effects, we obtain 34.7% point inerease.:!8
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o. Results

We now report the empirical results from revaluation effect estimation in Table 7.

D.I. Benchmark Estimate with Nlarket-levellndices

In order to compare our firm-specitic estimates of the revaluation effeet from liberalization to

the existing literature, whieh uses country indices, we tirst estimate the benchmark model

using the IFCG indices:

Rii =ai +yDurLib;r +E;r

where Rit is the monthly log-retum on the IFCG index in country i at time t. The liberalization

dummy DurLibit here takes the value one in the eight-month DurLib period and zeros

beforehand in each country i.

The tirst column shows the result from estimating the benchmark model. The

coefficient y of 0.0434 is statistically significant and it can be interpreted that on average the

stock market is revalued by 34.7% point (=4.34% per month * 8 months) in U.S. dollars over

the DurLib period.

D.2. Firm-specific Unconditional Estimate

We tirst compare the benchmark estimate with a firm-specific unconditional estimate below.

Rs1r =asr +yDurLibit +Esi1

Note that the revaluation effects from the IFCG and the uneonditional finn-specifie

regressions cannot be expeeted to he identieal, as not ail finns in the index are represented in

28 Note Henry (2000) uses re~~ returns whereas our retums are nominal. We have done additional analysis with
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our sample, as finns are dropping in and out of the index, as the index is value-weighted, and

as we use finn-specifie fixed effects.

The coefficient y of 0.0371 in the second column is also significant, but much smaller

than that ofIFCG indices. The individual firm is revalued by 29.7% points (=3.71 %*8 months)

on average over the DurLib period. Since the benchmark estimate, using value-weighted IFCG

indices, has a higher revaluation effect than the firm-specifie unconditional estimate, we expect

large firms to display a higher revaluation effeet than small ones. This is because since the

IFCG indices are value-weighted, more weight is gjven to large-size firms whereas no explicit

weight is given in the estimation using firm level data.

D.3. Firm-specific Conditional Estimate

In order to answer our second research question of cross-seetional differences in the

revaluation effect caused by differential foreign investors' demand, we estimate the revaluation

effeet based on world rank size measure using the regression

R
SII

=a
SI

+ yDurLiblf + 8WRank(size
Si

)DurLib,r + G
SII

and the revaluation effeet based on domestic rank size measure using the regression

R
srt

= a
SI

+ yDurLiblf + 8 DRank(sizes,)DurLih
'l

+ G
Sil

Notice that the revaluation effeet in these cases is not simply y, but rather

y+8fVRank(sizesi ) in the case ofworld rank size measure, and y+t5DRank{sizes;) in the case

of domestic rank size measure, and it will thus be (nonlinear) funetions of firm size.

The third and the fourth colurons provide results for the firm-specific conditional

estimates above. Coefficients y and cS are both significant in both panel regressions, indicating

excess retums, which should approximate the real returns, and find no differences in estimation results.
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that firm size matters for the revaluation effeet after market liberalization. The revaluation

effeet for the smallest firm~ using the world rank size measure~ IS 0.0203

(=0.0202+0.0292*0.0033), that is approximately 16.2°fcl points for the DurLib period, and for

the largest firm it is 0.0494 (=0.0202+0.0292*1), that is 39.5% points for the same period.29

Using instead the domestie rank size measure, the revaluation effeet for the smallest firm is

0.0184 (=0.0176+0.0329*0.025), that is approximately 14.7% points, and for the largest firm it

is 0.0505 (=0.0176+0.0329*1), that is 40.4°AJ points. 30 Regardless of the size measures used,

the results show that large firms experienee higher revaluation effeets than do small firms.

D.4. Afier Controlling/or tlze World Market Return

As the revaluation effeet eould be eonfounded by the world market retum fluctuations, we

need to control for that. In order to control for movements in worId market retums, we re-

estimate the revaluation regressions as follows:

R" =ai + yDurLib If + À.JVRet, + €"

Rsit = a SI + yDurLib" + À.fVRet, + Gsa

Rsit = asi + yDurLibit + t5WRank(sizesj )DurLibit + À.WRett + esit

where WRet, is World market retum al time t.

29 The numbers 0.0033 and 1 are from 11305 and 305/305 respectively, where 305 is the total number of firms in
our sample of 12 emerging markets and the numerators of 1 and 305 are ranks for the smallest and the largest
firm.
30 The numbers 0.025 and 1 are from 1/40 (for the srnallest firm in Malaysia. which has 40 sample firms) and
40/40 respectively where 40 is the number of firms in Malaysia.
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The second set of columns in Table 7 presents the results after controlling for changes

in the world market retum. We use the MSCI World index as a proxy for World market retum.

The coefficient}.. on World returns is significant in every case.

The 5th column shows the result from estimating the benchmark model. The coefficient

y of 0.0397 is statistically significant and it can be interpreted that on average the stock market

is revalued by 31.8% point in U.S. dollars over the DurLib period. The 6th column presents the

result from the finn-specifie unconditional estimate using individual finn data. The coefficient

y of 0.0331 is also signifieant, but smaller than that of lFCG indices. On average, the stock

market is revalued by 26.5% point over the DurLib period.

The th and the 8th columns provide the results for the finn-specifie conditional

estimate. 80th coefficients of y and 6 are still significant for both panel regressions. The

revaluation effect for the smallest firm with World rank size measure is approximately 11.8%

point and for the largest firm is 37.4% point. Hence the revaluation effect ranges from 11.8%)

to 37.4% point for the DurLib period based on finns' World rank size measure after

controlling for changes in World retums. With domestic rank size measure, the revaluation

effect ranges from 10.9% to 37.7% points. After controlling for World market retum, the

magnitude of the revaluation effect decreases slightly in aU cases. However, they are still

statisticallyand economically significant.

The revaluation effects after controlling for World market return are shown graphically

ln Figure 1 for World rank size measure and domestic rank size measure. We plot both

RE
ll

= y+e5WRank(sizen > and ~,=y+oDRan/(siz~J against firm size. The shaded area

shows the confidence-band with a 95% confidence level. Large firms clearly show higher
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revaluation effects. Thus~ large firms are driving the revaluation effect at the lFCG index level

after stock market liberalization.

D.5. Afier controllingfor concurrent economic reforms and macroeconomic variables

Stock market liberalization usually coïncides with concurrent changes in economic policy. We

borrow four concurrent economic refonn (CER) variables from Henry (2000) to control for the

effect of the following reforms: macroeconomic stabilization, trade liberalization~ privatization

and the easing of exchange controls.

ln addition to these CER variables, we control for four macroeconomic variables in

order not to have any macroeconomic fundamentals affect the revaluation effect. We use the

continuously compounded growth rates of the following 4 variables: domestic industrial

production, domestic inflation, 3-month US T-bill rate and real foreign exchange rate.

After controlling for these variables, the results are the same as before. The estimating

results from the benchmark model with market indices and the finn-specifie uneonditional

model show significant revaluation effeets and there is a cross-sectional difference in the

revaluation effeet depending on the firm size. Large firms show a higher revaluation effeet

than smaIl firms do. The results are reported in Appendix C for completeness, but will not be

discussed in detail.

D.6. Robustness Testsfor Varying Test Windows

We have performed robustness tests to see whether our results are sensitive to varying test

windows. Revaluation effect test has been done again with various size of DurLib periode For

example, we use 7-, 9- and 10-month event windows and find that our results are consistent. In
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other words~ the test results from estimating the benchmark model with market indices and the

firm-speci fic unconditional model show significant revaluation effects and there is a cross­

sectional di fference in the revaluation effeet depending on the firm size. Large size finns show

a higher revaluation effect than small size finns do. The results are reported in Appendix D for

completeness, but will oot be discussed in detail.
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Chapter V. Cost of Capital

A. Introduction

In Chapter IV, we find there is a revaluation effect after stock market liberalization and in

particular there is a significant cross-seetional variation in the revaluation effect depending on

finn size, that is large firms show higher revaluation effects than small ones. Since we use the

finn size as a proxy for foreign investors' demand, this empirical result can be interpreted that

the higher the foreign investors' demand, the bigger the revaluation effeet is.

As we mentioned earlier, based on the standard International Asset Pricing Models

(IAPM), these revaluation effects are caused by the anticipation of the decreased cost ofcapital

due to the increased ability of risk sharing between domestic and foreign investors. [n this

chapter, we will examine whether the changes in the cost of capital are associated with the

stock market liberalization. This will also test \vhether the magnitude of changes in the cost of

capital are consistent with the revaluation effects presented in the previous chapter. [n other

words, through this and the previous chapter, we test both of the revaluation effect and the

changes in the cost of capital separately and compare results to see whether the theoretical

predictions are consistent with our ernpirical findings. Based on the same reasoning as the

revaluation effect test, ifthere are any changes in the cost ofeapitat we would expect to obtain

differential changes in the cost of capital among individual firrns, depending on their firm

sizes.

We use realized retums to examine the changes in the cost of capital. The relationship

between the expected retum (cost of capital) and the realized return before, during and after
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market liberalization is weIl deseribed in Errunza and Miller (2000). We would expect high

equilibrium expected retums before liberalization indicating a high cost of capital and normal

equilibrium expected returns after liberalization, with the difference in the before- versus the

after- period retums denoting the changes in the cost of capital. As we mentioned earlier, of

course, realized retum is a noisy and not flawless proxy for expected returns. 31

B. Research Questions

The main research questions we attempt to answer are:

QI: Does the cost of capital (expected retum) decrease after stock market liberalization as the

standard IAPMs predict? Specifieally, we examine whether the realized returns of both lFCG

indices and individual firms decrease after stock market liberalization. We answer this question

by estimating the benchmark and the finn-specifie unconditional regressions.

Q2: Is there much cross-sectional variation in cost of capital changes among fions depending

on the finn-specifie characteristics of finn size, which is used as a proxy for foreign investors'

demand? We use the finn-specifie conditional estimate to answer this question.

c. Methodological Issues

The effect of market liberalization on the cost of capital is analyzed in a framework similar to

the one used for the revaluation efrect test. One key difference is that the liberalization dummy

now takes the value one in each of the 36 months following the liberalization month (PostLib

JI See Errunza and Miller (2000) for a detailed discussion.

63



•

•

period) and zeros elsewhere. The sample ends 36 months after the liberalization month. The 8-

month DurLib period is excluded from the analysis.

Basically~ we are testing the cost of capital hypothesis by comparing realized retums

over two 36-month periods preceding and following the test period of the revaluation effect.

The 36 months prior to this liberalization period is used as a control period to assess the

change in the cost of capital from liberalizing capital markets. The difference in these 36-

month windows should he a measure of the changes in the cost of capital.

By excluding the test period of the revaluation effect~ we do not bias our results in

favor of our hypothesis. In other words~ since we find increased retums for the DurLib period,

if we include this period into the PreLib period to estimate the nonnal level of retums, we are

more likely to see decreased realized retums (cost of capital) for the PostLib period. Hence we

need to exclude the DurLib period in order that the increased stock prices for the DurLib

period are attributed solely to the revaluation effect and do not contribute to a higher realized

retums for the PreLib period.

D. Results

Table 8 presents the empirical results of the cost of capital estimation.

D.I. Benchmark Estimate with Market-level Indices

We tirst estimate the benchmark model using the IFCG indices:

Rf = a + yPostLib, + é:
1 1 1 If
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where Ri, is the monthly log-retum on the lFCG index in country i al time t. The liberalization

dummy PostLibi1 takes the value one in each of the 36-month PostLib period and zeros

elsewhere. We are interested in the parameter y being significantly different from zero.

The coefficient y of0.0048 is not statistically significant which suggests that the cast of

capital measured by realized returns should not change after stock market Iiberalization. The

result is consistent with Bekaert and Harvey (2000), in which they use market-Ievel indices

and realized retums to examine the impact of various market liberalization dates on the cast of

capital and find no statistically significant changes.

D.2. Firm-Specific Unconditional Estimate

We first compare the result from the previous benchmark estimate with a firm-specific

unconditional estimate below.

R. =a +yPostLib +e
Slt SI Il Sil

The coefficient y of 0.0023 in the second column is also insignificant. This result also

suggests that there is no difference in the cost ofcapital before and after market liberalization.

D.3. Firm-Specific Conditiona/ Estimate

ln arder to answer our second research question of cross-sectional differences in the changes in

the cast of capital driven by foreign investors' demand, we use two additional estimation

below.

Rm = ail + yPostLib" + t5WRank(size., )PostLib'l + ê m

Rsrr = ail + yPostLib" + t5 DRank(size" )PostLib" + em
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Notice that the changes in the cost of capital in these cases are not simply y, but rather

y+c5WRank(sizesi ) in the case of World rank size measure, and y+8DRallk(sizes;) in the

case ofdomestic rank size measure, and it will thus be (nonlinear) functions of finn size.

The third and the fourth columns in Table 8 provide the results from the finn-specifie

conditional estimations above. Now both coefficients of y and Ô become significant for both

panel regressions, indicating that a firm size matters for the change in the cost of capital after

market liberalization. The abnormallevel of the cost of capital for the world's smallest firm is

0.0171 (=0.0172-0.0257*0.0033), that is approximately a 20.5% point per year (=1.71 %*12)

and that for the world's largest firm the abnonnal level is -0.0085 (=0.0172-0.0257* 1), that is

a -10.2%) point per year (=-0.85*12). Hence the abnormal level of the cost of capital ranges

from -10.2% to 20.5% point per year based on firms' world rank size measure. With domestic

rank size measure, the change in the cast of capital for the smallest firm is 0.0151 (=0.0156­

0.0219*0.025), that is approximately an 18.1% (=1.51%*12) point per year and that for the

largest firm is -0.0063 (=0.0156-0.0219*1), that is a -7.6% point (=-0.63*12) per year. Hence

the change in the cost of capital ranges from -7.6% to 18.1% points per year. There is a

distinct difference in the cost of capital changes between large and small size firms. For smail

finns, the cost of capital increases rather than decreases after market liberalization, showing

that they do not get much benefit from stock market liberalization in terms of lowering the cost

ofcapital. On the other hand, the cost ofcapital for large firms decreases as the IAPMs predict.

However, the magnitude is not big enough to match the revaluation effect from the previous

revaluation test.

D.4 Afier Controlling/or the World Market Return
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Since we use realized retum as a proxy for the cost of capital~ our test results of the changes in

the cast of capital could be arising from World market return movement. We control for world

market return using the following panel regressions:

RSlI = aSI +yPostLib;r +8WRank(size
SI

)PostLibir +À.WRet, +f:srr

RîII = aSI +yPostLibir +8DRank(sizes;)PostLib" +À.WRet, +t:JIt

where WRetr is the world market retum (MSCI World Index) at time t.

The second set of columns in Table 8 show the results for the cost of capital changes

after controlling for changes in World market return. The 5th column shows the result from

estimating the benchmark using the IFCG indices. The coefficient y of 0.0114 is statistically

significant which indicates that the cost of capital measured by realized retums increases by

13.7% point (=1.14%*12) per annum after stock market liberalization. The 6th column presents

the result from a finn-specifie unconditional estimate with individual finn data. The coefficient

y of 0.0089 is also significant. This result aiso suggests that the cost of capital increases by

10.70/0 point (=0.89%*12) per annum after market Iiberalization.

The th and the 8th columns provide the results from the firm-speci fic conditional

estimation. The change in the cost of capital for the world~s smallest finn is 0.0222 (=0.0223­

0.0230*0.0033). that is approximately a 26.7% point (=2.22%*12) per year and that for the

world~s largest firm it is -0.0007 (=0.0223-0.0230*1)~that is a -0.80/0 point (=-0.07%*12) per

year. Hence the change in the cast of capital ranges from -0.80/0 to 26.7°,.fa point per year based
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on finns' world rank size rneasure. On the other hand, the change in the cost of capital for the

smallest firm with domestic rank is 0.0218 (=0.0223-0.0220*0.025), that is approximately a

26.1 % point (=2.18%* 12) per year and that for the largest finn is 0.0003 (=0.0223-0.0220*1),

that is a 0.4% point (=0.03~10* (2) per year. Thus, while small size finns still show positive

changes in the cost of capital, the change in the cost of capital for large size fions are close to

zero.

The changes in the cost of capital after controlling for world market retum are shown

graphically in Figure 2 for world rank size measure and domestic rank size measure. We plot

both y + c5WRank{sizesi ) and y + c5 DRank(sizes;) against firm sizes. The shaded area shows the

confidence-band with a 95% confidence level. The figure shows that the cost of capital

increases for small firms, but does not change significantly for large finns after stock market

liberalization.

D.5. Afier cOlltrollingfor concurrent economic reforms and macroecollomic variables

Stock market liberalization usually coincides with concurrent changes in economic policy. We

borrow four concurrent economic refonn (CER) variables from Henry (2000) to control for the

effect of the following refonns: macroeconomic stabilization, trade liberalization, privatization

and the easing of exchange controls.

ln addition to these CER variables, we control for four macroeconomic variables in

order not to have any macroeconomic fundamentals affect the changes in the cost of capital.

We use the continuously compounded growth rates of the following 4 variables: domestic

industrial production, domestic inflation, 3-month US T-bill rate and real foreign exchange

rate.
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After controlling for these variables~ the results are the same. The estimating results

from the benchmark model with market indices and the finn-specifie unconditional model

sho\v signifieant increases in the cost of capital and there is a cross-sectional difference in the

changes in the cost of capital depending on the finn size. Finn size is negatively related to the

cost of capital changes. Small finns show increases in the cost of capital~ whereas large firms

show insignificant changes in the cost of capital. The results are reported in Appendix E for

completeness~ but will not be discussed in detail.

D.6. Robuslness Testsfor Varyillg Test ~Vbulows

We have perfonned robustness tests to assess the sensitivity of our results to various test

windows. We apply windows of 2-~ 4- and 5-year symmetric width for PreLib and PostLib.

We find that our test results remain the same as results above using 3-year windows. The

results are basically the same as before~ that is~ small size firms show increases in the cost of

capital rather than decreases whereas large size finns show insignificant changes in the cost of

capital. The results are reported in Appendix F for completeness~ but will not be discussed in

detail.
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Chapter VI. Stock Market Volatility

A. Introduction

As we see in the previous two chapters~ there are solid theoretical arguments for the

revaluation effect and the cost-of-capital after stock market liberalization. However there is no

established theory predicting changes in the volatility of emerging market equities and changes

in their correlations with the World market following liberalization. Hence, they are empirical

questions to he tested. We will devote this and the next chapters to these two issues

respectively.

It has been claimed that Slnce foreign portfolio investment is relatively mobile

compared to foreign direct investment~ foreign portfolio investment increases volatility of

domestic stock markets. Policy makers have become increasingly concemed about the impact

of these foreign portfolio investments on the volatility of domestic equity markets. Portfolio

managers are also interested if an important event like stock market liberalization has an

impact on volatility and correlation which in tum affects portfolio re-balancing decisions and

risk management practices.

[n recent years, many attempts have been made to address this question. However, as

we pointed out in earlier chapters, these market-Ievel indices may not be an appropriate

measure for the stock market liberalization impact tests. Here we attempt to investigate the

impact of stock market liberalization on stock market volatility and its correlation with the

world market retum that is driven by real foreign investors' demand in this and the next

chapter respectively.
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B. Research Questions

The main research questions we attempt to answer are:

QI: Is the stock market volatility associated with stock market liberalization? Specifically, we

examine whether the ~~realized volatility,,32 of both lFCG indices and individual finns changes

after the stock market liberalization date. We answer this question by estimating the

benchmark and the finn-specifie uneonditional regressions.

Q2: Is there much cross-sectional variation in volatility changes among finns depending on the

firm-specific characteristic of finn size, which is used as a proxy for foreign investors'

demand? We use the finn-specifie conditional estimate to answer this question.

c. ContributionJJ

Compared to the previous studies, our approach is different in two aspects. Our volatility

estimates are time varying and model-free. Previous studies investigating the stock market

volatility after liberalization have been made with two approaches. Sorne studies use simply a

time-invariant unconditional measure. For example, Tesar and Werner (1995) examine

whether U.S. equity flows to emergïng stock markets contribute to stock retum volatility. They

simply plot the volume of V.S. transactions in foreign equity market against two market

stability measures of local turnover ratio and standard deviation of excess returns and find no

relationship between them. Bekaert (1995) studies whether volatility in emerging markets is

3Z For more information see B. Dependent Variable in Chapter III.
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related to a number of market openness measures such as the number of country funds and

cross-listed securities, foreign ownership restriction measured by the ratio of the [Fe

Investable index to IFe Global index. Based on the rank correlation results, he concludes no

significant relationship between the openness of a market and stock retum volatility. Using

monthly data for 17 emerging markets, Errunza (2000) plots stock market volatility before and

after market liberalization and finds a slight decrease in unconditional volatility after

liberalization. Since these time-invariant volatility measures are inconsistent with the empirical

findings of time-varying volatility (see French, Schwert and Stambaugh (1987), Schwert

(l989»~ we account for the time-varying characteristics of stock retum volatility by

constructing a yearly volatility measure using 12 monthly data within that year.

Other studies use a parametric model to fit the market volatility, so the model­

speci fication errors are potentially imbedded. For example~ Bekaert and Harvey (1997)

estimate a time-series model for volatility for each country with the conditional mean and the

conditional variance based on both world and local infonnation to capture changes in the

degree of market integration. A simple plot of average conditional variance for t\vo years

before against that of after market liberalization shows a reduction in stock retum volatility

after the market opening. Applyjng the same estimation method as Bekaert and Harvey (1997),

but with a longer sample period Bekaert and Harvey (2000) obtain a series of conditional

volatility for emerging markets and examine the impact of market liberalization on retum

volatility by running a pooled lime-series and cross-sectional regression.

De Santis and Irnrohoroglu (1997) apply a GARCH (generalized autoregressive

conditional heteroskedasticity) model to fit volatility country by country. Using weekly series,

JJ For a detailed discussion ofprevious studies see Chapter 1I.B.3. Stock market volatility.
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they find no supportive evidence of a systematic effect of market liberalization on stock retum

volatility. Kim and Singal (2000) use ARCH and GARCH rnodels to fit the volatilities for

emerging markets. They find rnixed results: a significant reduction in volatility for sorne

countries and a significant increase for others. Instead of using a parametric model, we simply

estimate a yearly volatility measure, constructed by using monthly retums within that year.

Here we remove these two limitations: our volatility estimates are time-varying and

free from model-specification errors. Our approach becomes possible because we increase the

number ofobservations by using individual firm data rather than country indices.

D. Metbodological Issues

We estimate the four regression models below regressing on the log of realized volatility,

obtained from the estimation procedure mentioned in III.B.2:

V =a. +yPostLib +t:If 1 .,.,

V =a. +yPostLib +e
SI' SI " SIl

V,,, = ail + yPostLib ù + 8WRank(sizefl )PostLib" + ê m

v,,, =a rl + yPostLib;, + 5 DRank(sizefl )PoslLib" + esu

The effect of market liberalization on the stock market volatility is analyzed in the

same approach as the cost of capital hypothesis test. The ooly difference is the width of test

windows. The sample period covers the 24 months before (PreLib) and 24 months after market

liberalization (PostLib) period excIuding the 8-rnonth DurLib period. The Iiberalization

dummy variable PostLibit is again a dummy variable that takes on the value one in each of the
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PoslLib period and zeros elsewhere. The 24-month PreLib period is used as a control period to

assess the change in the stock market volatility from liberalizing stock markets.

In order to control for effects arising from changes in world market volatility, we re­

estimate the volatility regressions as follows"

~t =ai + yPostLib;t + ÀWVol, +ell

~l/ =as; + yPostLi~, + ÀWV01, +eJIt

Ve" = ail + J'PostLib" + t5WRank(size" )PostLib" + À-WVol, + ê,,,

V"' = a" + yPostLib'l + 8 DRank(sizen )PostLib" + À-~VVolr + ê JI'

where WVolr is the log of realized volatility of the world market retums at time 1. We use

MSCI World index as a proxy for world market return.

E. Results

Table 9 presents the empirical results from testing changes in the stock market volatility after

stock market liberalization.

E./. Benchmark Estimate with Nlarket-Ievellndices

We tirst estimate the benchmark model using the IFCG indices:

~, =ai + yPostLib;r + e
'l

where Vit is the log of annualized realized volatility on the IFCG index in country i at time t.

We are interested in the parameter y being significantly different from zero.
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The coefficient y of0.3521 in the tirst column is statistically significant which suggests

that annualized stock market volatility increases by 35.2% after stock market Iiberalization.J~

The increase in market volatility for benchmark estimate is consistent with the results of

Bekaert and Harvey (2000) before controlling for financial and macroeconomic development

factors.

E.2. Finn-specifie Unconditiona/ Estimate

We tirst compare the result from the benchmark model with a finn-specifie unconditional

estimate below:

The coefficient y of0.1334, presented in the second column, is also significant,

implying annualized stock market volatility increases by about 13.3%.

E.3. Firm-Specific COllditional Estimate

In order to answer our second research question of cross-sectional differences in volatility

changes caused by differential foreign investors' demand, \ve estimate the conditional changes

in stock retum volatility based on world rank size measure using the regression

v." =an + yPostLibiJ + t5WRank(sizeJ/ )PostLibjt +eSII

and the changes in stock retum volatility based on domestic rank size measure using the

regression

v'" = ail + yPostLib" + 8 DRallk (size SI )PostLib il + e Sil

34 Note that since we use the log of realized volatility our results show percentage changes unlike the changes in
percentage points from the previous results on revaluation effect and cost of capital.
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Notice that the changes in the realized volatility in these cases are not simply y, but

rather y+c5WRallk(size
n

) in the case ofworld rank size measure~ and }'+c5DRank(size,,) in the

case ofdomestic rank size measure~ and both will thus be (nonlinear) functions of firm size.

Both coefficients of y and 0 in the third and fourth columns are significant for both

panel regressions~ indicating that the finn size matters in the volatility changes after stock

market liberalization. The change in the volatility for the world's smallest finn is 0.2230

(=0.2235-0.1397*0.0033), that is approximately 22.3% increase. For the world~s largest finn it

is 0.0838 (=0.2235-0.1397*1), that is 8.4%) increase. Hence the change in the realized volatility

ranges from 8.40/0 to 22.3% per year based on finns~ world rank size measure. The bigger the

firm size is, the lower is the increase in annualized realized volatility.

On the other hand, the change in realized volatility for the smallest finn using domestic

rank size measure is 0.0857 (=0.0833+0.0946*0.025), that is approximately an 8.6% increase

and that for the largest firrn is 0.1779 (=0.0833+0.0946* 1), that is a 17.8% increase. Unlike the

above result with World rank size measure, large finns show a higher increase in volatility

after stock market liberalization than small finns do. Even though there is a discrepancy in the

magnitude of changes in the volatility between large and small firms, the bottom line is that

stock market liberalization increases the stock market volatility. While previous studies using

market indices found no significant change in volatility from market liberalization, we find that

volatility increases significantly after market liberalization-in particular for small finns. J5

E.4. After Controllingfor World Market Volatility

35 Recall that previous studies typically estimate volatility using mean-reverting GARCH-type models. Instead•
we take a model-free approach.
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Since the stock market volatility changes could be affected by the changes in the world market

volatility, we need to control for this effect before concluding the impact of market

liberalization on the stock market volatility.

The second set of columns in Table 9 shows the results after controlling for changes in

the world market volatility. The 5th column shows the result from estimating the benchmark

estimate using the lFCG indices. The coefficient y of 0.2621 is statistically significant which

suggests that stock market volatility increases by 26.2% after stock market liberalization. The

coefficient y for a finn-specifie unconditional estimate is 0.0477 and it is also significant,

implyjng that stock market volatility increases by 4.8%.

The th and the 8th column provide the results from the firrn-specific conditional

estimation. Both coefficients ofy and ô are significant for both panel regressions. The changes

in the annualized volatility for the world's smallest firm is 0.0946 (=0.0949-0.0880*0.0033),

that is approximately a 9.5% increase and for the world's largest firm it is 0.0069 (=0.0949­

0.0880* 1), that is a 0.7% increase. Hence the increases in the volatility range from 0.7% to

9.5% based on firrns' world rank size measure. [n the case of domestic rank size measure, the

changes in the annualized volatility for the smallest firm is 0.0663 (=0.0671-0.0333*0.025),

that is approximately 6.6°;'0 increase and for the largest firm it is 0.0338 (=0.0671-0.0333* 1),

that is 3.4% increase. Hence the volatility increases by the amount ranging from 3.4% to 6.6%

per year based on the domestic rank size measure.

The changes in annualized stock retum volatility after controlling for world market

volatility are shown graphically in Figure 3 for World rank size measure and domestic rank

size measure. We plot both }' + ôWRank(sizeJ, ) and y +8DRank(size., ) against firm sizes. The

shaded area shows the confidence-band with a 95% confidence level. The figure shows that the
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changes in annualized volatility is Degatively related to the finn size~ indicating that big fions

show lower iDcreases in volatility than small firms do.

E.5. Robustness Tests for Varying Test Windows

We have perfonned robustness tests to assess the sensitivity of our results to various test

windows. We apply windows of 3-, 4- and 5-year symmetric width for PreLib and PostLib.

We find that our test results remain the same as results above using 2-year windows. The

results are basically the same as before, that is, large size finns show much lower increases in

the volatility than small size finns after stock market liberalization, but the differences are not

statistically significant. The results are reported in Appendix G for completeness, but will Dot

be discussed in detail.
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Chapter VII. Correlation with World Market Return

A. Introduction

It is generally accepted that correlation coefficient of market retums can not be used as a direct

measure of market integration. For example, Errunza., Hogan and Hung (1999) show that using

correlations of market-wide index retum as a measure of market integration would

underestimate the actual degree of integration, given the ability of investors to achieve home­

made diversification. It is however believed that the graduai removal of barriers to

international investment as weIl as political and economic integration could lead to a

progressive increase in the international correlation of financial markets.36

Since the low correlation between domestic and foreign security returns is the source of

the gains to international diversification, portfolio managers are interested if an important

event like stock market liberalization has an impact on market correlation which in tum affects

portfolio rebalancing decisions and risk management practices. In chapter II, we have already

seen the changes in simple unconditional correlations of a group of emerging markets with

MSCI world market index before and after market liberalization. We find on average increased

unconditional correlation after market liberalization.

To see a trend across the countries, we compute the cross-country average of

correlation coefficient, using a 36-month roHing window basis. The results are depicted in

Figure 4. In order to obtain the average correlation of 12 emerging markets with the world

market retum, first the correlation coefficient ofeach emerging market with MSCI world index
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retum is computed over a 36-month moving window and then the cross-country average

correlation coefficient at relative time t is estimated as follows:

1 N

P, = N~PjWJ
1=1

where N(=12) is the number ofcountries, t is relative time (-120,-119,...,0,... 119,120 : Month 0

refers to the market liberalization date) and the correlation coefficient of IFCG index returns in

country i with MSCI world index retum w at relative time t, PiU".1 • is computed using 36-month

rolling window basis in each country i. Figure 4 shows that the average correlation coefficient

appears to be time-varying and increasing after market opening at relative lime t=O.

In this chapter, we test whether market liberalization is associated with the changes in

the market correlation with the world market retum using both country-level and firm-level

data.

B. Researcb Questions

The main research questions we aUempt to answer are:

QI: Is the emerging market correlation with the world market associated with stock market

liberalization? Speci fically, we examine whether the yearly conditional correlation37 of both

IFCG indices and individual firrns changes after the stock market liberalization date. We

answer this question by estimating the benchmark and the firm-specific unconditional

regresslons.

36 For more discussion, see Il.B.4.
37 For more information see B. Dependent Variable in Chapter III.
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Q2: Is there much cross-sectional variation in correlation changes among finns depending on

the finn-specifie characteristic of firm size, which is used as a proxy for foreign investors'

demand? We use the firm-specific conditional estimate to answer this question.

C. ContributionJ8

Here we discuss our relative contribution to previous studies in this topie. Solnik et al. (1996)

attribute the increase of correlation coefficient of British market with the V.S. market to the

deregulation and opening of the British economy initiated by fonner Prime Minister Margaret

Thatcher. Longin and Solnik (1995) study the correlation of monthly excess retums for 7

major countries and find that the cross-country covariance and correlation are changing over

time. They report increased correlations among 7 markets over the past 30 years. [n summary,

these two studies find that the market correlation is time varying and seems to be inereasing as

markets are liberalized. While both of these two studies investigate the changes in the market

correlation in developed markets using market-level data, we concentrate on emerging markets

and see whether emerging market correlation with world market retum changes after the

special event of market liberalization, using both market-Ievel and finn-Ievel data.

Bekaert and Harvey (2000) analyze the behavior of emerging market correlation with

world market retums around liberalization. After controlling for the potentially confounding

effects, they find that in aIl tests correlations increase and countries, which start out with low

correlations, experience much higher correlation increases. Theyestimate a time-series model

for correlation for each country with the conditional mean and the conditional variance based

38 For a detailed discussion ofprevious studies see Chapter Il.B.4. Correlation with World market retum
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on both world and local infonnation to capture changes in the degree of market integration.

Since they use a parametric model to fit the market correlation~ the potential model­

specification errors are imbedded. Our conditional correlation is based on the model-free

estimation discussed in li.B.2. We also investigate the liberalization impact using not only

market-Ievel data but also firm level data.

D. Methodological Issues

We estimate the four regression models below regressing on conditional correlation measures~

which we obtained from the estimation procedure mentioned in III.B.2.

CR" = a, + yPostLibil + Gil

CRs" = an + yPostLib
ll

+ c5WRank(sizesi }PostLib" + ~1lr

CRsu = an + yPostLib,r + cS DRank(sizesl )PostLibll + ~nt

The market liberalization impacts on the stock market correlation is analyzed in the

same approach as the realized volatility test. The sample period again covers the 24 months

PreLib and 24 months PostLib period excluding the 8-month DurLib period. PostLibir is again

a dummy variable that takes on the value one in each of the PostLib period and zeros

elsewhere in country i. The 24 months PreLib period is used as a control period to assess the

change in the stock market correlation with world market retum from liberalizing stock

markets.

Recent studies in international finance have shown that correlation of international

equity returns move together with the world market volatility~ in particular, this phenomenon
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becomes apparent during an extremely volatile period when correlations increase markedly.

(see Solnik et. al. (l996)~ De Santis and Gerard (1997) and Longin and Solnik (1995~ 1999)

among others). Since our sample period includes sorne very volatile periods such as the 1987

crash, our result could he affected by the world market volatility. [n order to control for effects

arising from changes in the world market volatility, we re-estimate the correlation regressions

as follows~

CRu =a, + yPostLib
'l

+ À-WVol, + GII

CRIU =an + yPosILi~, + À-WVoll + GIll

CR,u = ail + yPostLibiJ + t5WRank(size si )PostLib
ll

+ lJVVol, + E
III

CR", =a lj + yPostLibif +8 DRank(size
I
• )PoslLib,r + lWVol, + enl

where WVolt is the annualized realized volatility of the World market retums. We use MSCI

World index as a proxy for world market retum.

E. Results

Table 10 presents the empirical results from testing changes in correlation with world market

return after stock market liheralization.

E./. Benchmark Eslimate with Market-leve/Indices

[n order to compare our firm-specific estimates of the changes in the conditional correlation

from liberalization to the existing literature, which uses country indices, we first estimate the

benchmark model below using the lFCG indices:

CR" = a, + yPostLibu+ ê"
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where CRu is the yearly conditional correlation of lFCG index in country i with MSCI World

market retum at time t. We are interested in the parameter y being significantly different from

zero.

The tirst column shows the result from estimating the benchmark estimate. The

coefficient y of 0.0157 is not statistically significant implying that correlation with the world

market retum does not change after the stock market liberalization.

E.2. Firm-specific Unconditional Estimate

We tirst compare the result from the benchmark model with a firm-specific unconditional

estimate:

The second column presents the result from a firm-specific unconditional estimate with

individual firm data. The coefficient y of 0.0605 becomes significant, indicating that on

average the correlation of emerging markets with World market retum increases by 0.06 after

stock market liberalization.

E.3. Firm-specific Conditional Estimate

In order to answer our second research question of cross-sectional di fferences in the changes in

conditional correlation caused by differential foreign investors' demand, we estimate the

changes in correlation based on world rank size measure using the regression

CR. =a + l'Pos/Lib, + 8WRank(size )Pos/Lib + ê ,
Sil s. • >1 II SI

and the changes in correlation based on domestic rank size measure using the regression
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Notice that the changes in conditional correlation are not simply y, but rather

y+c5WRank(size
ll

) in the case of World rank size measure, and y+e5DRank(size
Sl

) in the

case ofdomestic rank size measure, and both will thus be (nonlinear) functions of finn size.

The third and the fourth column in Table 10 provide the results from the firm-specific

conditional estimation. With world rank size measure, the coefficient B is significant, that is, a

firm size matters in the correlation changes after stock market liberalization. The change in

correlation with the world market retum for the world's smallest finn is 0.0005 (=

0+0.1524*0.0033), which shows virtually no change. For the world's largest firm, the change

in correlation with world market retum is 0.1524 (=0+0.1524* 1), an increase in the correlation

of about 0.15. There is a distinct difference in the changes in the correlation among finns,

depending on their sizes. While large finns show increases in conditional correlation, small

firms show virtually no changes in the correlation. On the other hand, \vith domestic rank size

measure only coefficient y of 0.0652 becomes significant, showing that correlation increases

aCter stock market liberalization, but there is no significant difference among firms, depending

on finn size.

E.4. After COlltrollillgfor World Market Volatility

As we mentioned earlier, since the correlation with world market couId be affected by world

market volatility, we need to control for this effect before concluding the impact of stock

market liberalization on the market correlation.

The second set of columns in Table 10 shows the results aCter controlling for changes

in the world market volatility, represented by the annualized realized volatility ofMSCI World

retum. The 5th column shows the result from estimaling the benchmark model with the IFCG
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indices. After controlling for World market volatility, the coefficient y of 0.0039 is still

statistically insigni ficant, suggesting no changes in the correlation with world market after

stock market liberalization. The coefficient y for the firm-specific unconditional estimate is ­

0.0223, which is statistically significant, implyjng that the correlation with World market

retums decreases slightly rather than an increase reported prior to controlling for world market

volatility.

The th and the 8lh columns provide the results from the firm-specific conditional

estimation. The coefficient of ô from regression with World rank size measure is still

significant, showing that a finn size matters in the correlation changes after stock market

liberalization. The change in the correlation for the world's smallest fion is -0.1053 (= ­

0.1058+0.1647*0.0033) and that for the world's largest fion is 0.0589 (= -0.1058+0.1647*1).

Hence the change in correlation with the world market retum ranges from -0.11 to 0.06 per

year based on fions' World rank size measure. On the other hand, with domestic rank size

measure, both coefficients y and Ô become insignificant. Thus, after controlling for World

market volatility, the results from the finn-specifie conditional estimate with World rank size

measure remain the same as before, that is, large firms show positive changes in the correlation

whereas small finns show negative changes in the correlation.

The change in correlation with the world market retums after controlling for the world

market volatility are shown graphically in Figure 5 for World rank size measure. We plot

y + c5WRallk(sizeJ/) against finn size. The shaded area shows the confidence-band with a 95°1'0

confidence level. The figure shows that the change in correlation is positively related to the

firm size, indicating the big-size firms show increases in the correlation whereas small finns

show decreases in the correlation.
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E.5. Robustness Tests for Varying Test Windows

We have performed robustness tests to assess the sensitivity of our results to various test

windows. We apply windows of 3-, 4- and 5-year symmetric width for PreLib and PostLih.

We find that our test results remain the same as results above using 2-year windows. The

results are basically the same as before, that is, large size finns show significant positive

changes whereas small size firms show negative changes in the correlation. The results are

reported in Appendix H for completeness, but will not be discussed in detail.
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Chapter VIII. Summary and Future Studies

Through this study we attempt to answer the following key questions: What are the revaluation

effects and the impacts on the cost of capital, volatility, and correlation with world market

retums from stock market liberalization in emerging market countries? These questions have

been studied extensively at the market-Ievel, i.e. using country indices, but not at the finn

level. In the market-Ievel analysis, there is increasing concem whether the country indices are

proper means to answer those questions, for example they May not represent the real holdings

of foreign portfolio investors after liberalization. Empirically, foreign portfolio investors are

known to prefer investment in large and well-known finns. Hence, the opening of capital

markets should have a differential impact across securities depending on foreign investors'

demand. We therefore use individual firm data as weil as market-Ievel indices in our analysis.

Our test results using country indices show statistically and economically significant

revaluation effects, and increases in the cost of capital. While the emergjng stock market

volatility increases, its correlation with world market return does not change after stock market

liberalization. More important than these market-Ievel findings, we report significantly

different impacts of stock market liberalization, based on fion size, which is used as a proxy

for foreign investors' demand. Large firms tend to exhibit large revaluation effects,

insignificant change in the cost of capital, smail increases in volatility, and increases in

correlation with the world market from liberalization. Small finns show smail revaluation

effects, increases in the cost of capital, large increases in volatility and decreases in correlation

with world market returns after liberalization. Thus, even though the IFCG is originally

composed of the largest and the most liquid finns in each market, we find that there are
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significant cross-sectional differences in the impact of stock market liberalization among finns

depending on their sizes.

In this study, we adopt only one finn-specific characteristic, namely finn size, using it

as a proxy for the foreign investors' demand. In addition to the lack of information, illiquidity

is also considered to be a critical impediment to investing in emerging markets. Hence,

liquidity measures can be used as conditioning factors to investigate the impact ofstock market

liberalization. AIso., since industrial factors are known to be important in international

diversification strategies, we could further investigate the industry-specific impact of stock

market liberalization on the variables we investigated here. We leave these important issues for

further study.
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Table 1

Comparison of Market Liberalization Dates in Emerging Markets

Kim and Singal
Country Henry(2000) Bekaert and Harvey

(2000) (2000)

Argentina Nov-89 Nov-89 Nov-89

Brazil Mar-88 May-91 May-91

Chile May-87 Jan-92 Oct-89

Colombia Dec-91 Feb-91 Feb-91

[ndia Jun-86 Nov-92 Nov-92

Korea Jun-87 Jan-92 Jan-92

Malaysia May-87 Dec-88 Prior to Jan-85

Mexico May-89 May-89 May-89

The Philippines May-86 Jun-91 Mar-86

Taiwan May-86 Jan-91 Jan-91

Thai1and Jan-88 Sep-87 Aug-88

Venezuela Jan-90 Jan-90 Jan-90
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Stock Market Liberalization (from Henry (2000»

•

Country

Argentina

Brazil

Chile

Colombia

India

Korea

Malaysia

Mexico

The
Philippines

Taiwan

Thailand

Venezuela

Date of Stock
Market
Liberalization

November 1989

March 1988

May 1987

December 1991

June 1986

June 1987

May 1987

May 1989

May 1986

May 1986

January 1988

January 1990

Details about the Liberalization

Policy Decree: The liberalization began with the New Foreign Investment
Regime in November 1989. Legallimits on the type and nature offoreign
investments are reduced.

Country Fund Introduction: "The Brazil Fund Incorpoated'~

Country Fund Introduction: "The Toronto Trust Mutual Fund"

Policy Decree: Resolution 52 allowed foreign investors to purchase up to 100
percent of locally listed companies.

Country Fund Introduction: "The India Fund"

Country Fund Introduction: "The Korea Europe Fund Limited"

Country Fund Introduction: "The Wardley GS Malaysia Fund"

Policy Decree: Restrictions on foreign portfolio inflows were substantially
liberalized.

Country Fund Introduction: 'The Thomton Philippines Redevelopment
Fund Limited"

Country Fund Introduction: "The Taipei Fund"

Country Fund Introduction: "The Siam Fund Limited~~

Policy Decree: Decree 727 completely opened the market to foreign investors
except for bank stocks.
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Table 3: Descriptive Statistics of Monthly Emerging Equity Market Returns

Ali statisties are based on monthly U.S. dollar renlrns. Market eapitalization and Ilumber of firms in index are values as of Detober 1999. Market capitalization
is in millions of US $. The emerging markets data are from Emerging Market Database of the International Financial Corporation. EMs include Argentina
(ARG), Brazil(BRA), Chile(CHI), Colombia(COL), India(IND), Korea(KOR), Malaysia(MAL), Mexico(MEX), the Philippines{PHI), Taiwan(TAI),
Thaniland(THA) and Venezuela(VEN). S&P500 retums from CRSP are uscd for V.S. and Morgan Stanley Capital International (MSCI) world market index
retums from Datastream are used for the World market.

ARG BRA CHI COL IND KOR MAL MEX PHI TAI THA VEN S&P500 MSCI

Data start MI 1976 MI 1976 MI 1976 MI 1985 MI 1976 MI 1976 MI 1985 MI 1976 MI 1985 Ml 1985 Ml 1976 MI 1985

Market
4,484Capitalization 21,060 70,853 36,927 4,660 76,884 124,137 62,772 93,760 23,516 188,602 21,299

No.offirms 29 97 51 24 141 171 147 66 58 106 64 18

RETURNS

Mean(%) 4.44 1.94 2.42 2.01 1.36 1.53 0.88 1.99 2.34 2.22 1.27 1.80 1.05 0.97

Median(%) 1.33 0.00 0.88 0.80 1.12 0.04 0.97 2.33 1.78 1.31 0.70 1.03 1.15 1.00

Maximum(%) 178.11 57.53 62.86 37.34 35.27 70.92 53.74 39.60 46.91 53.34 46.89 48.55 13.18 11.57

Minimum(%) -64.95 -56.89 -28.03 -19.87 -24.38 -33.56 -31.18 -59.32 -29.30 -35.52 -33.82 -49.79 -21.76 -17.12

Std. Dev.(IYo) 25.93 16.16 10.56 9.12 8.10 11.10 10.57 12.32 Il.26 13.40 10.08 14.16 4.26 3.97

Skewness 2.28 0.47 0.90 1.16 0.54 1.33 0.65 -0.84 0.71 0.60 0.31 -0.04 -0.60 -0.52

Kurtosis 13.49 4.39 6.57 6.11 4.35 9.17 7.58 6.46 5.59 4.97 6.49 5.08 5.97 4.88

Jarque-Bera 1557.46 33.68 190.61 111.74 35.46 537.36 168.01 176.60 64.34 39.22 149.69 32.26 121.95 55.29
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Table 4: Uneonditional Correlations of MODthly Emerging Equity Market ReturDS
Correlations are based on monthly V.S. dollar relUms l'rom Jan. 1976 (or Jan. 1985) to Oct. 1999. The emerging markets data are from Emerging Market
Database of the International Financial Corporation. EMDB countries include Argentina (ARG), Brazil(BRA), Chile(CHI), Colombia(COL), India(lND),
Korea(KOR), Malaysia(MAL), Mexico(MEX), the Philippines(PHI), Taiwan(TAI), Thailand(THA) and Venezuela(VEN). S&P500 retums trom CRSP
llre used for V.S. and Morgan Stanley Capital International (MSCI) world market index rcturns from Datastream arc used for the World index.

ARG BRA CHI COL IND KOR MAL MEX PHI TAI THA VEN US World

ARG

BRA 0.0356

CHI 0.0863 0.2506

COL ·0.0015 0.1406 0.1861

IND 0.1446 0.1073 0.1915 0.0213

KOR -0.0268 0.0595 0.1714 0.0471 0.0210

MAL 0.0520 0.1190 0.3111 0.0752 0.1092 0.2334

MEX 0.2405 0.1409 0.3794 0.0846 0.0943 0.1616 0.3174

PHI 0.0543 0.1734 0.3636 0.1815 0.0039 0.2523 0.5240 0.2190

TAI 0.0461 0.1200 0.3296 0.1184 0.0048 0.1204 0.3159 0.3481 0.2526

THA 0.1214 0.1107 0.3409 0.0867 0.0870 0.4009 0.6602 0.3357 0.5376 0.3869

VEN 0.1001 0.0109 C.0348 0.2159 0.1120 0.0123 0.1796 0.0770 0.0632 -0.0458 0.0663

US 0.0894 0.1768 0.3176 0.0952 -0.0213 0.2307 0.4381 0.4120 0.3178 0.1921 0.3690 0.0508

World 0.0234 0.2178 0.2530 0.0943 -0.0458 0.3297 0.4153 0.3421 0.3832 0.2671 0.3828 0.0225 0.7731
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Table 5
Individual Firm Data

No. of Stocks is the number ofcompanies as of the market liberalization date. Market Cap. is the average value of
8-month DurLib period. For example. Top 10(5) firms are chosen on the basis of finn size calculated as average
market capitalization for 8-month DurLib period and its Market Cap. is the SUffi of these largest 10 (5) firms'
average market capitalization for the same period. No. of Stocks under lndividual Finn Data count the number of
firms. which exist during the entire 8-month DurLib period.

IFCG Index. Individual Finn Daia

Ali Finns Top 10 firms Top 5lirms
Markets

No. of Market
Stocks C;lP'

CR1

No. of Market %in Market %in Market '!{J ln

Slocks Cap. IFCG Cap. IFCG Cap. IFCG

Argentina 24 2.824 24 2.823 99.9 2.310 81.8 1.663 58.9 0.26

Brazil 30 5.433 28 5.208 95.8 4.176 76.9 2.967 54.6 0.22

Chile 25 2.070 25 2.070 100 1.602 77.4 1.166 56.4 0.24

Colombia 20 1.934 20 1.934 100 1.603 82.9 1.037 53.6 0.19

India 47 5.570 25 4.485 80.5 3,475 62.4 2.762 49.6 0.31

Korea 23 5.893 21 4.903 83.2 4.156 70.5 2.716 46.1 0.20

Malaysia 40 11,499 40 Il.499 100 8.767 76.2 5.775 50.2 0.24

Mexico 52 9.172 52 9.172 100 4.957 54.0 3.154 34.4 0.15

Philippines 18 346 18 346 100 314 90.7 246 7l.0 0.16

Taiwan 30 4.111 29 4.088 99.5 2.977 72.4 2.228 54.2 0.22

Thailand 10 2.916 10 2.905 99.6 2.905 99.6 2.425 83.2 0.25

Venezuela 13 784 13 784 100 758 96.8 527 673 0.20

Total 332 52.557 305 50.222 38.004 26.670

Average 28 4.37C) 25 4.185 96.6 3.167 78.5 2.222 56.6 0.23

1. Market capitalization in millions of USS
2. Concentration Ratio (CR): The Absolute Concentration measure using the largest firms (Top 10 or Top 5)

does not consider the total number of companies in the market. A modified Herfindahl index of concentration
below is used to complement the absolute concentration measure.

N iJ ~ 1 2
CR"f = ~ (WJi.t - --)

NJJ -\ /=1 Nu

where Ni.l is the number ofcompanies in the country i at rime t and Wij,t is the share of market capitalization
of stock j in the country i at time t. If one stock dominates. then CR approaches one. If every stock has equal
market capitalization. then CR equals zero.
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Table 6: Descriptive Statistics on Firm Size (Market Capitalization)
Firm size is based on the average market capitalization value in the 8-01onth DIII'Lib period. Ail figures are in millions of USS. The emerging markets data are
from Emerging Market Database orthe International Fimmcial Corporation. EMs include Argentina(ARG), Brazil(BRA), Chile(CHI), Colombia(COL),
India(IND), Korea(KOR), Malaysia(MAL), Mexico(MEX), the Philippines(PHI), Taiwan(TAI), Thaniland(THA) and Venezuela(VEN).

Mean Median Standard Kurlosis Skewness Minimum Maximum Count
Deviation ~~u i 1

Ail

Countries 164.66 80.27 235.65 20.46 3.58 0.69 2197.36 305

Individual Country

126.17 216.08

ARG

BRA

117.62

186.01

76.54 149.26 6.49

0.83

2.44

1.37

0.69

10.29

634.00

749.86

24

28
1~

CHI 82.81 49.66 98.27 5.99 2.41 7.08 412.85 25

COL 96.75 75.36 82.35 0.65 0.98 6.13 307.36 20

IND 179.42 102.68 279.96 11.56 3.36 7.97 1292.73 25
1~

KOR 233.51 158.69 214.67 0.48 1.02 9.53 777.99 21

MAL 287.49 75.97 428.48 9.29 2.67 6.68 2197.36 40

60.32 63.61 43.10

176.40 104.60 185.93

140.99 83.20 165.62

290.52 232.86 232.24

n1'- _ __ !

U i i i i i , i i il; i , i t 1 i i 1 i ! i i

~ 400 ~OO 1~OO 1~OO ~OOO

~~

13

10

18

29

52

72.42

119.02

643.40

635.12

817.50

6.22

0.78

9.43

10.87

20.85

2.23

0.13

1.99

1.30

0.45

4.01

4.21

0.77

-1.53

-1.41

21.147.7419.26

TAI

PHI

VEN

THA

MEX
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Table 7

Revaluation Effects

•
MI (/FCG imlices): R;,=uj+yO"rLibj,+{ÀWRetJ+&1/

Ml (/m/ivù/ua/ Fir",s): RSII=us;+rDurLib;,+[AWRetJ+&J/I
M3 (IIU/i"ùlrml Fi,.,II.\' with Wor/cl Rmlk ill Size):RslI =U1 ,+ yOllrLib,,+t5(WRmlk(sizesJ*OllrLib,J+{AWRetJ +&m

M4 (bu/il'itillal Firtll~' ",ith Do"ze~·tic Rallk ill Size):Rlil = as. +rDlirLibjl+ô(DRallk(size1J·DlirLib.J +[AWRetJ +L'sil

The panel regressions are perfonned using monthly logarithmic retums ofboth IFCG indices and individual firms in 12 emerging markets. Data covers Jan.
1976 to the market liberalization date month in each country. For example. Argentina has data from Jan. 1976 to Nov. 1989. Liberalization dates are from Henry
(2000). R(s)" is the logarithmic retum for country i (for asset~· in country i) at time t. Dm'Lib;, is a dummy variable that takes on the value one in each of the 8
month OUl'Lib period in country i. a(m measures the average monthly return for country i (for firm s in country i ) before market liberalization and r measures
the average monthly abnormal return after liberalization across ail the countries (ail the firms). WRel, is the logarithmic World market return (MSCI World
Index). WRallk(sizeJJ is a worldwide rank measure in firm size {= (firm's tank in the Worldltotal number offirms in 12 markets)}. DRclllk(sizeJJ is a firm's rank
in the local market i t= (firm's rank in the country Itotal number of firms in that market) ~. The revaluation effect for M3 and M4 are measured by
y+t5WRclllk(sizeJJ in the case of World rank size measure. and y+oDRclllk(sizeJJ in the case ofdomestic rank size measure. t-statisties based on
heteroskedasticity-consistent (White) standard errors are reparted in parentheses.

Before Conlrollillg fol' Wot/ci Market Remm After CCJIltrollingJor IYor/ci Mm'ket Re",,.,,

IFCG Im/ic:es Fi,.,,,: Al'el"Clge
Fi,.,,,: Fi,.,,,:

IFCG I"e/ice.') Fi,.,,,,' Awmg<.'
Fi,.,,, : Fi,.,,, :

IVor/fi Rank Domest;c Rank Wor/d Rank Domestic: Rank

0.0434 0.0371 0.0101 0.0176 0.0397 0.0331 0.0146 0.0118
Y (S. 11) ( 16.12) (3.32) (2.94) (4.6S) (14.23 ) (2.39) (2.13)

ô
0.OZ92 0.0319 0.0311 0.0343
(3.32) (3.85) (3.65) (4.00)

À
0.2659 0.2720 0.2737 0.2727
(4.15) ( 14.74) ( 14.82) ( 14.78)

Adj. R-squares 0.0258 0.0123 0.0127 0.0128 0.0371 0.0185 0.0189 0.0190

No. of cross
12 305 30S 305 12 305 305 305

sections

No. of
1229 20687 20687 20687 1229 20687 20687 20687

observations
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Table 8

Changes in the Cost of Capital

MI (IFCG imlices): R//:=:.a,+ yPo.\'ILib,,+[AWRelJ +1;"

M2 (/Ildi\'idual Fi,.ms): RU,=a1,+ yPosfLibll +/AWRelJ +l.JII

M3 (Imli\'ù/lwl F;,.ms wifll World Ral1k ;11 S;ze): Rw =aH + yPosfLib//+6(WRank(.\'izefJ ·PosfLib,d +1ÀWRefJ ·t L'w

M4 (1IId;vic/rwl Fi,.ms willl Domesl;c Rank ill S;ze): Rm =a" +yPostLib"+â(DRcmk(sizefJ·Pm.tLib,J+/ ÀWRelJ +l.J//

•

The panel regressions are performed using monthly logarithmic retums ofboth IFCG indices and individual fimls in 12 emerging markets. The data covers 36
months before and 36 months aner marketliberalization, excluding the 8-month Dm'Lib period. Liberalization dates are from Henry (2000). R(sJ/l is the
logarithmic retum for country i (for asset s in country i) attime 1. PoslLib" is a dummy variable that takes on the value one in each of the 36 PostLib months in
country i. a(J)i measures the average monthly return for country i (for firm s in country i ) before market Iiberalization and r measures the average monthly
abnormal retum afier Iiberalization across ail the countries. IVRet, is the logarithmic World market retum (MSCI World Index). WR(lIIk(~'izeJJ is a worldwide
rank measure in firrn size {= (firm's rank in the Worldltotal number of firms in 12 marketsH. DRallk(sizesJ is a firm's rank in the local market i {= (firm's rank
in the country /total number of firrns in that market)}. The change in the cost of capital for M3 and M4 are measured by y+ ôWRallk(sizesJ in the case of World
rank size measure, and y+t5DRallk(sizesJ in the case of domestic fank size measure. t~statistics based on heteroskedasticity-consistent (White) standard errors are
reported in parentheses.

BeJol'e Coml'OI/i"gfol' WOl'/d Market Re",,.,, Afie,. Cotl1rolli"8 fol' Worltl Market Retum

IFCG IlItlice.\· Finn: ""t'rage
Fi,.,n: Fi,.,n:

IFCG Indices Finn: A\'erage
Fi,.,,,: Fi,.,,,:

IVar/ci Rank Domeslie Rallk Wor/ci Rtlnk Dameslie Rank

0.0048 0.0023 0.0172 0.0156 0.0114 0.0089 0.0223 0.0223
Y (0.98) ( J.50) (4.22) (3.67) (2.41) (5.86) (5.52) (5.29)

0
-0.0257 -0.0219 -0.0230 ~0.0220

(-4.28) (-3.63) (-3.91 ) (-3.69)

À
0.4678 0.4493 0.4479 0.4492
(6.19) (24.79) (24.70) (24.78)

Adj. R~squares 0.0021 0.0121 0.0126 0.0124 0.0480 0.0300 0.0303 0.0303

No. of cross
12 305 305 305 12 305 305 305

sections

No. of
795 17810 17810 17810 795 17810 17810 17810

observations
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Table 9

Changes in Volatility

M/ (lFCG indices): V,,=a,+ yPo.\'ILib,,+[À.WVo/J +/"1/
Ml (/l1dil'it"wl Fi,.",s): V.ll/=asI + yPoslLihl/+[À.WVo/J +L~I/

M3 (Im/il'idllal Finll,\' ,dlll World Rank il1 Size): Vw = a" +yPo.\,tLih" +i5(WRallk(sizi!,J •PO.\" Lib,,) t-I À. WVolJ +1:",
M4 (I"clh'iclllal Fi,.",.\' willl DOllli!.\'Iic Rallk ill Size): VJI / = aSI +yPostLihu +t5(DRtlllk(...i:esJ·PostLihll ) +[ À.WVulJ +L'HI

•

The panel regressions are perfonned using the log of annually realized volatility (standard deviation) of both IFC'G indices and individual firms in 12 emerging
markets. The data covers 24 months before and 24 months after market liberalization, excluding the 8-month Dm'Lib period. Liberalization dates are from
Henry (2000). VMI/ is the log ofrealized volatility for country i (for asset s in country i ) at time 1. PoslLih" is a dummy variable that takes on the value one in
each of the 24 PoslLib months in country i. a(sJ, measures the average yearly volatility for country" (for firm S in country i ) before market Iiberalization and y
measures the average change in the volatility after liberalization across ail the countries for IFCG indices and across ail the firms for individual firms data.
WVol, is the log ofrealized volatility ofWorld market returo (MSCI World index) that is used to control for world market volatility. WRank(sizesJ is a
worldwide rank measure in finn size {= (finn's rank/total number of firms in 12 markets)}. DRank(sizesJ is a firm's rank in the local market i {= (fiml's
rank/total number of firms in each market)t. The changes in the volatility for M3 and M4 are measured by y+ôWRank(sizesJ in the case ofWorld rank size
measure, and y+ôDRank(sizesJ in the case of domestic rank size measure. t-statistics based on heteroskedasticity-consistent (White) standard errors are reported
in parentheses.

Belu,.,! Cu",rollingfor Wo,.1cI Markel Vo/milily After Co1llrol/ingfor Worlcl M"rket Volcl/ility

1FCG Indice.\' Fi,.,n: Average
Fi,.,n: Fi,.,n:

1FCG Illdice... Fi,.,,,: Al'erage
Fi,.,,,: Fir",:

WO,./ei Rallk Dumes/iL" Rank Wor/d Rank Dome.wic Rank

0.3521 0.1334 0.2235 0.0833 0.2621 0.0477 0.0949 0.0671
Y (8.85) (29.96) (22.31) (9.50) (4.86) (5.77) (8.79) (5.30)

ô
-0.1397 0.0946 -0.0880 -0.0333
(-6.34 ) (6.57) (-3.74) (-1.88)

À
0.3522 0.2700 0.2917 0.2722
(3.65) (33,11) (32.22) (32.38)

Adj. R-squares 0.8831 0.9571 0.9451 0.9573 0.8785 0.9851 0.9838 0.9850

No.ofcross
12 305 305 305 12 305 305 305

sections

No. of
46 1096 1096 1096 46 1096 1096 1096

observations
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Table 10

Changes in Correlation Coefficient with World Market Return

MI (IFCG ;1Idice.\"): CR"=a,+yPo.wLib l1 +{)'WVoIJ+c,,
M2 (/"dh'ù!II11/ Firms): CRJIt = as/ +yPosILibl1 +[}'WVo/(J +L~11

Ml (lmlividlla/ Firms willl Wor/cl Ra1lk;1I Sizej:CRw=aJ/+yPosrLih,,+d(WRllllk(.'1i:ejj)*Po.'1rLiI>Il)+{AWVo/J+L~I/

M4 (Illdivitirm/ Fir/11s noilll Domesric: Rank in Size):CRj/(=as,+ yPmirLibl/+Ci(DRllllk(sizesJ *PosrLih,J +{AWVo/J +Ls"

•

The panel regressions are perfomled using the annually realized correlation coefficient ofboth IFCG indices and individual firms in 12 emerging markets. The
data covers 24 months before and 24 months arter market Iiberalization, excluding the 8-month DIII'Lih period. Liberalization dates are from Henry (2000).
CR(j'll is the correlation coefficient with World market (MSCI World index) returo for country i (for asset s in country i) at time r. PosrLibi, is a dummy variable
that lakes on the value one in each of Ihe 24 PoslLib months in country i. a(sJi measures the average yearly correlation wilh World market returo for country i
(for firm:J' in country i ) before markel Iiberalization and r measures the average change in the correlation after Iiberalization across ail the counlries for IFCG
indices and across ail the fimlS for individual firms data. WVo/, is the realized volatility of World market returo (MSCI World index) that is used to control for
World market volatility. WRcmk(sizesJ is a worldwide rank measure in firm size {= ( firm's rank/total number of firms in 12 markets)}. DRlmk(:J';zesJ is a firm's
rank in the local market i {= (firm's rank/total number of fions in each market)}. The change in the correlation coefficient for M3 and M4 are measurcd by
y+t5WRcmk(sizf!sJ in the case of World rank size measure, and y+ôDRa"k(sizesJ in the case of domestic rank size measure. t-statistics based on
heteroskedasticity-consistent (White) standard errors are reported in parentheses.

Be/ore COlltrollillg /01' Worlcl Market Vo/atiliry After COll/rolling/or Worltl Market Vo"~tilit)'

1FCG bu/ices Fir",: Average
Fi,.,,, : Fi,.,n:

IFCG l"dice:J' Fi,.,,,: Average
Fi,.,,,: Fir",:

Wor/tl Rank Do",estic: Rank Worltl Rank Dome~'lic Rallk

0.0157 0.0605 -0.0141 0.0652 0.0039 -0.0223 -0.1058 -0.0120
Y (0.37) (9.40) (-0.97) (4.40) (0.08) (-3.62) (-8.81) (-0.86)

Ô
0.1524 -0.0094 0.1647 -0.0191
(5.68) (-0.31 ) (7.33) (-0.82)

À
1.3001 2.2129 2.2361 2.2121
(2.18) (35.54 ) (36.06) (35.50)

Adj. R-squares 0.4103 0.7218 0.7282 0.7217 0.3965 0.8671 0.8684 0.8669

No.ofcross
12 305 305 305 12 305 305 305sections

No. of 46 1096 1096 1096 46 1096 1096 1096observations
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• Figure 1

Plots of revaluation effects against tirm size
for ail individual companies across 12 EMs
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Jvfl (IFCG indices): R;t=a;+yDllrLibtt+1WRet,+c,t
Nf2 (/ndividttal Finns): RSll=as;+yDllrLib;,+lWRet,+cslt

M3 (Individllal Finns with World Rank Size):Rsit=asi+yDlIrLib;r+c5WRank(sizesJ*DurLibi,+)JVRet,+csu

IFCG and Firm Average represent the revaluation effect for benchmark estimate with IFCG indices and firm­
specifie unconditional estimate with individual firm data respectively. Confidence interval ofFirm Average with a
95% confidence level is shown in shaded area. X axis is frrm size (market capitalization) in millions of US $. Y
axis represents monthly abnormallevel of stock returns (Revaluation Effects), calculated by y+c)"WRank(si=esJ.
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Figure 1(continucd)

B. Domestic rank size mensure
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• Figure 2

Plots of change in the cost of capital against firm size
for ail individual companies across 12 EMs
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M3 (Individual Firms with World Rallk si=e):Rsu=U ll +yPostLibll+{j(WRank(sizesJ*PostLibiJ+À.WRet,+&srt

IFCG and Firm Average represent the changes in the level orthe cost ofcapital for benchmark estimate with
IFCG indices and firm-specific unconditional estimate with individual frrm data respectively. Confidence interval
of Finn Average with a 95% confidence level is shown in shaded area. X axis is firm size (market capitalization)
in millions of US $. y axis represents monthly change in the cost ofcapital, calculated by y+8*WRank(si=erJ.
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Figure 2(continued)
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• Figure 3

Plots of change in log of volatility against firm size
for ail individual companies aeross 12 EMs
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IFCG and Firm Average represent the change in log ofannualized volatility for benchmark estimate with IFCG
indices and finn-specifie unconditional estimate with individual frrm data respectively. IFCG line of
O.2621(IFCG) is not shown on the figure. Confidence interval of Finn Average with a 95% confidence level is
shown in shaded area. X axis is frrm size (market capitalization) in millions orus $. Y axis represents change in
the log ofannualized volatility calculated by y+O*WRank(sizesJ .
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Figll re J(continllcd)

R. Domestic rank size measllre
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At/4 (lIu/il'itilla/ Fir",s wif" Domestic Rank Size): V\i, = a...i+ yPostLih;,+8 Orllnk(sizel;)*PostLih;,+c\it

The dottcd Hne represcnts the change in the log of annualizcd volatility for firm~spccific unconditional cstimatc with individual finll data. X axis is tilln
size (market capitalization) in millions orus $, Y axis represents monthly change in the log ofannllalized volatility. calcllhltcd hy ytoâ*nRcl/lk(.\Oi:c.·l .),
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• Figure 4

Aggregated correlation coefficients of emerging markets with the world
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•

The figure reports the (unweighted) average correlation of 12 emerging markets \Vith world market return (fFCG
indices) with world market retum (MSCI Wold Index). The correlation is computed over moving windows of 36
month, using US $ monthly retums. The period covers 10 years before and 10 years after stock market
liheralization data t=O.
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• Figure S

Plots of change in correlation against firm size
for ail individual companies across 12 EMs
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SIZE

~fl (IFCG indices): CRu=a;+yPostLibi1+ÀWVolr+c,r
1v!2 (Individual Firms): CRJIf=lZst+yPostLibtr+ÀWVo/r+cJII

M3 (Individllal Finns \Vith Worlcl Rank size): CRJrt=~,+;PostLib;I+li(WRank(sizesJ·PostLib;J+ÀWVolr+EJIl

IFCG and Firm Average represent change in stock market correlation with world market for benchmark estimate
with IFCG indices and finn-specifie unconditional estimate with individual firm data respectively. Confidence
interval ofFirm Average with a 95% confidence level is shown in shaded area. X axis is fmn size (market
capitalization) in millions of US $. y axis represents change in correlation calculated by y+8*WRank(sizesJ.
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• Appendix A: Statistics for Schwarz Information Criterion

C ARtI) ARI:!) ARl3J .U(4) ARIS) ARlbl ARFl AR(8) AR(9) ARIIO) ARClIl ..\R(l1)

AI_LOGRET 003773" 039811 040~5 041'1J'I 0441b4 o 4:!n.S 045054 046qq~ 0-18151 049797 05~lï 051101 0511193

A:!_LOGRET 031037 032770 U999J 031216 0322.11 03~90 OH!t18 o 3520S6 037447 03%35 042052 038678 o J9290

AJ_LOGRET 0.1197" o J2511 031389 033735 o J7051 0.aQ.S18 o .u.o89 o-l7o.aS 0-17808 052868 058278 003807 06~17

A-I_LOGRET 003115 005"'.58 005-120 003798 004c;lS6 0056i6 Ooaq35 007216 o os.u.o oOi04O 0(JQ.l21 0.016lJI 004038

AS_LOGRET 0035511 03Tr-8 03'Hol9 o .SlISO 043060 o 3<;1Sf,.S 040207 041%1 o 4OJOS o-&~ 044570 Il 42512 044887

AIO_LOGRET 0.71167 073363 073308 o700SO o 7SOlIJ 077401 07Qél86 081032 077278 0110170 08;!935 078563 o BIUO

AI2 LOGRET 0488~ 051881 o ~3014 055227 o 57ï1J () 5~553 o S805Q o.·"nl 050894 053147 0S68"'~ 000643 062130

A:!O =LOGRET 0.63%7" 067060 071563 073626 074692 075007 07ï15-1 076192 080603 01W41J 089002 0'H854 098208

A:!I_LOGRET 00319JI 033946 035815 o J78o.a o 398SO 03<;151-1 0-11022 04Jloq o-IS4t18 047703 OSOD58 0-16894 O-l8ll.s4

A2J_LOGRET 0.509%9 053083 o 5SOO2 oS7oq2 053161 055442 OSll77 o 5320q oS-I6S4 056986 057683 055561 o5()bOol

A:! 01 _LOGRET 085368 090332 088001 087305 08SO'l'l O.83I11S 1) 88637 086239 091517 o QiOb3 102817 108730 1 13817

A2S_LOGRET US076 047638 o492b8 oSOlll8 o 514SO osoom 0510141 054030 049419 051941 054673 050751 0520106
A:!7_LOGRET 006920 009144 006210 007Qqq 008886 00&612 0.061.-6 006890 1] 08Q57 010906 013324 007-18b 008630
A:!ll _LOGRET 1.ISlOZ 117267 IIQ176 I22Q03 12t18n 1 2So.s7 13J980 1 35542 1409~ 1015870 151737 15~ 165036
AJ2_LOGRET O.I13JI o IJ41111 014755 01636«» 017515 016001 1) 16100& o Ill071 018255 020589 o:!-"129 o I94S8 1) 2022-1

AJJ_LOGRET 0....077 0-13397 044083 o.J6O.I3 1) 478i7 04%06 () 51339 0511% 049172 o S094I o S300-s 052542 1) 533'H
,u4_LOGRET 018667 020688 0203-13 o 224SJ o ZJ-I02 021733 1) 20921 0195-12 016903 o 1~80 019581 O.IS306 016"::6
AJ6 LOGRET 0.53113 055437 059044 059830 058196 05%11 I)hJ121 Il bOS43 061633 06-1788 068677 o 706::11 () 7JlJ.I::
,u8 LOGRET 0.1"090 0275~ 031512 035-176 036615 o 3Q.Si8 0-131"2 0-1771.1 051960 o 5S570 059608 o 6357Q o 685n

A3(LOGRET o 663S9 068200 068299 069-119 068'1]9 o 697Jo 005530 o 6653Q 063078 0.61147 0b4272 o 6oS662 OOS_Hb
A-IO _LOGRET Oo3CH07 o ·SI 71 8 0432119 0015708 o oS6794 048075 Q48ill 050277 0491)24 0.&9301 OSI612 o S37-15 o 55'l5::
AJ4_LOGRET .{)06501 .{)03456 ..0006017 .{) 01521 o 000.J3 -00346-1 ,/)00376 -4».uon ..008334 .{) 05090 ..0 0219-1 001212 001287
:\015_LOGRET 0.57615 060501 060659 o 6240q 062-188 o 613QJ o bl963 1) 601477 0666.&9 o 69IQI 072443 06%75 1) 72903

A5O_LOGRET 0..5450. o 57J-IO OS~~ 060569 Obll70 061002 063387 06.&440 0601598 067419 070054 06701.& 069883

BI_LOGRET 0.51730 o 5503J 057385 058342 000707 062856 0b4267 0b4992 067287 068919 070745 012392 07.&332
BJ_LOGRET 0.67410 067411 069412 071117 073061 075289 077555 079316 081~1 o 8381S 086387 081208 085450
84_LOGRET -4».1"'41 ..o07bl2 -005185 .oOl6n .oOl924 002361 1)06679 o 112119 013712 o IS5Q2 019876 021058 025301
BIO_LOGRET .{) 21817 -4».113J.a ..0 20131 -018427 ./) 16190 ·01-1441 .1) 12S84 -0 103.&5 -0080S1 -006J15 -OOJ'l75 -001824 000602

BU LOGRET -4»o3Sao1 .o 3548J -033442 .{) 31191 .{) 28888 .016841 .{) 24474 -022J37 .{)::OI'lS ·017833 .{) IS9-I5 -0 13616 ,/)11323

BI7=LOGRET 0.1011.. 0.1.1961 018924 02o.an 024863 1) 28S91 029327 033474 038389 043649 043942 04343-1 0-18567

BI8_LOGRET -0.011119 -0 Q6J95 .oD.a.a14 .{)03781 ..0012.13 00QQ68 003283 005%1 008596 010710 012721 012985 o I-sSI7

8::I_LOGRET 0.71979 075100 017985 080560 083615 086191 088009 088~5 090727 09J198 096872 100238 1038QO

B22_LOGRET 0.OSJ16 005914 009085 011897 014378 017044 o 198113 023530 026655 0::9250 031J.S6 0301453 038289
B23_LOGRET 0.01569 00338-s 005-112 007792 007721 00')92J o 1:J02 016324 020067 020523 0239S6 027"96 024413

B2"_lOGRET 0..117101 0.15710 0-19983 0~97 0581.&6 o SqQQl o S'lI 55 063572 068437 070836 0T.!652 076.&-\0 0787311
B25_lOGRET 0.99199 101625 1057012 109755 1 14120 1 18007 121502 1 2531 Il 130012 131i73 136302 1"lo.a6 1 45663

826 LOGRET -4».104019 -008153 -004780 -002688 000836 002971 1)03966 007514 009867 o oq593 008231 011431 o 1352.1

830=LOGRET 0.16311 0185::6 022271 025827 027072 031045 0301588 038553 00&1666 043364 0-13367 0.&7306 051406
831_LOGRET O.II1""Z 088894 o 9-IS36 097979 1035-1Q 10882<;1 1 13111 1 18802 114502 125868 127.&54 1 3337'l 1-10106

B32_LOGRET 0..54133 058750 06::875 0667% 064212 068855 01200&4 1) 75S59 080035 084953 088449 o "31S3 097732

B33 lOGRET 0.17811 031156 033435 036510 o 31J091 038331 040451 o Jù748 0·H347 0.16309 o SOD87 o SI474 o 52.s2S

B34=LOGRET 0.01119 011508 01510-1 019Of)Q 021176 02.1385 o 17'l13 1) 311.16 034711 038481 0-10519 0.J.J6Q-1 0-18915

B35_LOGRET 0.05504 007-108 o otI755 o 11135 012959 015282 o 170S0 019336 021616 0~701 023561 016011 028101

B36_LOGRET -4».05-&00 -004179 .002507 ·000625 001515 o 038Q2 OO54S9 007755 0011149 008162 o lo.s53 012790 o 1~911

B37_LOGRET 0.61051 06-1368 068011 071285 074753 075255 078117 o 8lJ09 083616 086187 085595 0~680 O1l838'l
B38_LOGRET 0.91001 096460 0911174 1 o.a819 IOS07-s 1 12838 1 1576'} 1 18520 127264 136029 1367% 1014610 150106
B39_LOGRET -050154 -4».57..... -oS5257 .{) 53758 .{) 52199 -o,sqqq.s -1)0176017 .046561 .0.&6230 -0 -13832 .o41S58 -f.)3%33 .fi 373-13
840_LOGRET 010451 0.10191 023391 025170 027085 0307.15 031973 035670 039026 0420162 0-15213 0.18669 oS077~

841 lOGRET -4». 1IQ.I1 ..0 16838 -0 13696 -OI12S2 .{)0753.s ·0 Q6.120 -'.)07816 ·004404 -001684 002283 006163 006907 o0'l066

B.s2~LOGRET -o.ISSIS -0 13712 -0 Il 501 -OO'l66.s .0 07Qb4 -005754 ,/)03.123 ·001163 00056.& 001243 003.175 003574 005693
B.s3_LOGRET 0.16313 018206 020358 021824 o 22S52 024921 026616 0181123 03026:: 031639 033148 035429 037176
B-SJ _LOGRET 07105-1 0.66356 067918 071.109 074617 077699 080-185 082933 086346 087817 091062 09.&709 0'lll.s42

Cl_LOGRET -4».41878 -03Q058 -040514 ·037232 .{) 32'l6-S ·036-177 -0 ~~n5 ·0 33S12 .033423 -030614 .026233 ./) 101813 .011902
C27 LOGRET -118062 -1.lIlSJ ·121021 ·1 IQ282 ·1 18797 ·1 16523 ·115016 -1137% -1 12117 -1 lo.a81 ·109459 -108661 -1071113

n<LOGRET ·1.18919 .128179 -11T'-lI3 ·116715 ·127801 .115884 ·1 1.1131 ·124350 ·11-1152 ·122553 ·11o.a32 ·121727 ·110403
Cb5_LOGRET -027159 -026842 .{) 28399 -026-177 -O.19S00 .027371 .025254 -0 !J733 -012964 -020803 .o 19347 .{) ill58 -020332
CbI.LOGRET ·149553 -1..547010 ·152894 ·1512-12 ·150103 ·1.11039 -1 -14426 ·1.13801 .140156 ·136677 ·13304.s ·1 29307 ·127118
C'IS_LOGRET -1 16S65 -1 16644 ·1 15600 ·116928 ·1 IS988 -1 18931 ·119no ·1 17593 -1 15885 ·122103 ·121649 ·1 28708 ·1.19737
C.s3.LOGRET -4».41"01 -039913 -0 373H .{) 3.J.J33 .{) 327.17 .030610 .1) 30888 ·029855 -028255 .{) 25266 -023230 .020512 ·019312

C38_LOGRET -4».91410 -089763 .{)878S-1 -OIlSSS4 .{) a-soS.. .OS2133 .o 81812 -082042 .{) 80322 .078281 ·076566 ·074190 ·073281
CS3_LOGRET ·LOSJ'U -202160 -19972-1 -197698 ·1 lJJb47 ·1 Q225'l ·1 g9503 ·1 88503 ·1 853t18 ·1 83276 -181901 -1788111 -1 75367

C.s LOGRET -103040 -104357 ·101913 -1.1109% -109023 ·10b445 -1 045o.a ·102107 -0l)qS20 .4) 97".5S .{)95039 .o92377 .08l}838

("67 LOGRET ·I.z.noo .120870 ·1 :!J051 ·120981 ·1 19.s26 -1 17S39 .1 170116 ·1 16193 ·1 14391 ·1 13309 -111910 ·1 1263-1 -1 lo.sl3

CH_LOGRET ·1 132-15 ·1.171010 ·1 15678 ·1 lJII76 ·1 12112 ·1 12S6-S ·1 11106 ·1 10247 ·108520 ·loq781 -108111 ·106349 ·1041.17

C13_LOGRET -1 19389 -1.1301] -1 21346 ·1 :!0237 ·1 167b7 -1 13427 ·1 10201 ·106675 .103233 ,/)99660 .{)98252 .095403 ·0 92Jlo
C40_LOGRET ·1 .....631 -1.13690 ·1-11560 ·141749 ·138100 -1 359~1 -1 J2630 ·1 J0922 ·1 270147 -1 24031 -120417 .1 11949 ·r 1SJ43
C50 LOGRET ·1.11001 -llo.a61 ·107390 ·1071153 .1052-17 ·1 027"-3 .o99I04 -0'l8882 ·0%253 .o 9S383 -0 93"'~ -0 QI640 .{) 8'l432

C.&6=LOGRET -4»030061 -027678 .{) 28958 -017-153 .02S6Q2 .022531 ./) 19471 .0180S3 .o 16333 .{) 24346 ./)2..~1l9 -0201578 -021.175

c.s5.LOGRET .{) 711389 -076226 .{) 78600& .077266 .0.7'U70 .07722Q ./) 74885 ·u 74083 .{) 72647 -07029-1 -0 67S88 -067743 -067.102

C6.LOGRET -1.19111 -1 17882 ·1 15735 -1 1.1432 ·1 101453 ·1 13186 .1 136-17 ·111496 ·1091110 ·loq367 -108043 -106858 ·IOSO'l2
C56_LOGRET -4».85703 -084255 ./) RI 549 -0801188 .() 7Q.Sh8 -07ï1H ·11 754o.a -01.J.J14 ./)701899 .{) 7162~ ./) 69-s06 ·066903 -065581
n2_LOGRET -4».91735 -089739 .{)87711 -08S732 .{) 8'943 .0 !I2347 -0 SI682 ·079557 .o 7lIJ44 .075956 -0701545 -0 701~3 ·on652
C68_LOGRET -4»_901113 -079595 .o6m5 .066331 .05Jll90 -0396% .{) 30871 ·019537 .{) 03458 012666 030259 0-15269 0.&~8

CbU_LOGRET •....Jll1 ·14illl ·140266 ·1 ~625: ·130166 ·1 259.&5 ·11-1971 -119421 .112867 ·1 1J'}10S6 ·103017 ·IOIOQO -0951H

C21_LOGRET -4».11631" -080783 .o 75731 ·0719.&5 .065863 .o 6OlJ43 .o 5-1153 .0.19519 .{l0l87S9 .o43741 ./) 3730q .031282 .1)1.s4111

C'Ib_LOGRET -4».456%1 -0015420 .043738 ·0 -1446-1 .o-s21o.a -039979 .{) 39291 -036932 ./) 3S746 ·03oW03 -033167 .032052 ·0 ~02Q.S

C42_LOGRET -1.11399 ·1 17050 -107206 -0114717 .082418 .1) 71133 -059743 -00S6539 ·04015-1 -073506 .{) 54672 ..0 4700J .{) -11824

COI_.LOGRET -4».41710 -0 392Q5 -035882 .031708 .027.169 .013555 -019977 -016379 .{) 122711 .{) 07632 -004377 ·001073 1)02391• CO-I_LOGRET -140992 ·1_41315 ·1 38843 -13Sf>.S0 ·132712 .119148 ·126100& ·112521 -1 1'1207 ·1 16-102 ·112830 ·109158 -1121114
C05_LOGRET ·1.57035 -15'lJ70 ·152m ·14lJ5-s2 ·14601~ ·1 -I57111 ·1012261 -138607 ·1 JSI49 .131465 -128076 ·12.1587 ·1 ~0%7
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C06_lOGRET .lllIb2' .1.1.... .115Q65 •••4J13 .112..~5 ·IOQ:!63 ·1 0tl1'U ·103:04 1 15264 ·1 1.877 •• 0'):!8Q ·10629-l •• 0:!1'H

• Coq_lOGRET ·1 :80.&Q -1.29617 -1 :!6J!5 •• ~7!Q ·11"5Q8 ·r IQ3QQ ·116001 ·1 I:!Q.&S -10')87S ·107120 ·1 OS06.& ·1030]] ·IO.HIW
COIO_LOGRET -1.15876 ·1 15160 -II~ ·110BQ ·107420 ·106810 ·IO!671 ·1 OO'J:!O .1} Q735J ·0 Q6.U.a -1) qSI:q -l)Cl:!.&B -08SQQS

C01'.LOGRET ·'.54U1J -1 S0250 .1477B5 •• 44.05 ·1 -&6553 ·1 -&6CJSJ ·14516: ·1 .&:!1.&5 13q:77 ·1 l58q5 ·1 l8::;! .• 36154 .• ~4Sb.&

COJ3_LOGRET .1 27::.1S ·1.30160 .1277'5 •• :41.&5 ·1 20Cl6q ·1 1853.& ·IISOO3 ·11::05.& ·1085'5 ·106002 .104160 ·10341b •• 006.&7

COI4.l0GRET ·1 1"'::" ·J.UNA •• 18823 ·.1528:: -1 1J.&80 ·1 1050:: ·101"'-31 ·103714 ·100076 .1)97435 -09S.&llQ -0 q18'lO -089519

C020.LOGRET -1 408.&: ·1 -IS685 •....1510 •• -I54Cl8 ·1425::6 ·1 -IOS'16 ·1 37013 ·I.B.&:!.& ·1 ::Q734 •• !8!S5 ·1 :!4QQ7 ·.2108. .• 11823

C02'_LOGRET -o.SSoIIO -05!6:!S -O-lQ8.&.& ·O46lll -04:7OQ -039129 -035::41 ·0310S0 .1)274% -O237!O -019137 -O1'lO15 -0 16354

CO!::_LOGRET .• 2'lOB ·'.19Z1S •• :578:: ·.ll497 -IIS9::0 ·1 IS'lO-I ·11!S51 ·1091!6 ·I0547b ·1 ().I!S9 ·loon3 -O'l7030 -09598 •

CO.::J.LOGRET -oJ6Z..1 -0 32lJ45 -01CJ::b9 -025715 -021039 ·01'l810 .() 167C)() -0 U51Q .1} IIOQ:: -OO~-31 ·00-l7!-I -001516 00:-18::

C0!6.LOGRET -1.011101 .091360 -Oq7!6.& -0'138.&9 -09009:: .1) ll6013 -081620 -0 nb!J .07J128 ·06851-1 ·006794 -O63ll6O ·061::14

CO::8.LOGRET -0.81151 ·0 77J'l8 ·0 nQqs ·073340 -Ob9654 ·067805 .() 7!878 -OtIIlQO: ·0 ll61 37 -Oo19!S -0 59'l80 ·0 SS686 -054977

COl I.LOGRET -0.90666 ·087-191 -08J811 -0 1W508 -076935 ·01330:: -0 6Q.& 1:: -0 61J06 ·1}64J78 .060:60 -0 576!S ·0 S4U9Q .()49701

COl::.LOGRET .0.58651 .l) S-ISI5 -0 SOSS:: ·049094 -0 -1.&.&83 -l) J'l853 .IJ 3Q:00 -036371 -03IS.4 .0::6840 -023560 .1) 1S'l19 -0 13'l80

COJ.S.LOGRET 0'::'8~ oO.U"'1 -019086 -0.61-11 -0 1::6'l:: -OOQII-I -006096 oU 0:715 ·0001"'-1 001::08 o 0-I7!5 008507 010397

C035 •LOGRET •••4::05 -1.15973 .11::61:: -109091 ·106963 ·103S.&7 -OQq877 ·1}%5SI ·092'138 -0 Q.&38J -0 q::Oll -088-13.& -0 865S7

COl6.LOGRET ·I.I-WU -110465 ·106468 -10:.&76 -09'1::11 -094811 -0 gU5:: .087031 .1} 8-10.&7 .07Q.&S! .1)7-1974 ·012.&'l4 -o7181lO

Il.LOGRET -1.11361 -10931.1 ·107S98 ·105903 ·IOJ8Q7 ·1 0~06:: ·10':!J5 ·O'l88b3 .098136 -0966% -0 976lJ4 .Q951J:: -093875

IIJ.LOGRET ·'.667"6 ·16-1298 ·160033 ·ls8!!7 ·153651 ·14961:: -145390 -1.l353() ·I.&OS76 ·1.11674 ·I-IISOQ ·1 J7916 -1 J3192

118 LOGRET ·1•• 5939 -1 146-11 ·1 U662 -1 138J6 ·1 12153 ·1 I17J4 -110::5Q ·108::00 -10677' ·1 ().IS30 ·10234S ·101587 -099.&.&1

IJI~LOGRET ·2·)Q8!J -U"S13 -:: 12631 -20S!47 ·201W71 ·2055311 ·20::043 ·1 Cl8:!bS 1 Q3853 ·1 SQS3J ·18651:: .• 815:-1 -110S18

I.H_LOGRET ·1...07..1 ·1 38693 ·136Q86 -1 346J-I -1336::1 ·1 31~4 -1 318q~ ·1 ~q7:!: ·1305% ·128::40 -1 ::6S6:: ·124"6 ·121008
158_LOGRET ·1.lS6J.& ·12331-1 ·1 :!OI7! ·1.81::1 ·115.&9J -1112QQ -10678Q ·IO!ll88 .I} Cl858S -0 Q.&b63 -0 Ql002 ·088587 ·0855::8
164_LOGRET ·1.55066 -1 5.13-1: ·15::889 ·15071:: ·150731 ·1-18-140 -1 46Q::l7 ·1 .&-II)I ~ ·14::l5::l5 ·1 -10579 ·1 3'116-1 ·136710 -1 J52-15

165 _LOGRET -1.66655 ·16H93 -163107 -1607S8 ·1 58.&16 -1 S621J ·1 s.a5J7 ·152.12n ·15mo ·1 S0885 -1 486Q2 ·1 46J16 -1 -1m3

170.LOGRET -'1}.&498 -IOS362 .IOSI61 ·1 0-167:: ·1.06359 ·1 0580.~ ·10S7!7 -IO'ilbS ·106150 .• 05090 ·10·1212 ·IOJ387 -1039OQ

11!.LOGRET -1.73310 ·11J278 ·1 1!4<l6 ·171.&18 ·11087S -1700J2 -1 b986R ·1 CJ9Q:!1 -17141lO ·170737 ·169834 ·16%84 -169391

II14.LOGRET .:41555 .:475::l8 .::l45::JJ .::l43-116 ·243905 .~ -16405 .: 46130 ·2.&-111-J{J ·U9O'J5 ·2 -I69QQ -2-15S55 .: 43130 -2.&17-10

185_LOGRET -1.16153 -1 15704 .114S15 -1 13!S5 ·1 12100 -1 10'l06 -1 ijqS!S ·1088S6 ·1 10115 ·1 OQ130 ·1 07964 ·108006 ·1074J2
187.LOGRET -1...5111 ·1.&-180.& ·1 44328 ·14J751 ·14351Q ·1-12878 -14::'}q1 ·1.12797 1.lIQ60 •• -113-10 -1 -10359 ·1397-17 ·1 J87-18

1')7.LOGRET ·1 18361 ·118206 ·117110 -116129 ·115493 ·1 I56JS -1.1"'&3 ·1 17881 ·11678' ·11675q -1 1774S ·1166\0 -1 IS~-1

1I10.LOGRET ·14-&612 ·144510 -14J707 ·14411:: -143814 ·1 -16-168 - ......11 ·148180 -1 -17716 ·141270 ·1 -17665 ·1 oI66Q6 -145878

I1I3_LOGRET -236181 -236300 ·::J5163 ·::'3::880 ·231280 ·::'3so.aS ·23.&519 -lJ&397 ·238025 ·::378~ ·::'37QQ.& ·!J8!Jb .:: J6::67

1115.LOGRET ·1 108JQ ·1103QQ ·1 101Q.& ·IOQQ3J ·110849 ·110774 -1.11197 ·1 126-10 ·1 IIqlJ ·1 11181 -110523 ·109SU -108.&11

Il::-I.LOGRET -0.90591 ·0 !I9IJS -088159 -08791.1 -087754 -0879:8 .088873 ·087450 ·087883 -O86~6 .084800 -08-1:68 -0836:5

1115.LOGRET ·:11116 ·2!!167 .~2111S ·2::0144 ·2178~ ·220S05 -218118 ·!25::14 ·l.Z5111 .::23493 ·2::1698 .2. I9<UI ·218316

IJJI.LOGRET .1 7066.& ·1.70na ·169039 ·1 b69!7 ·1659:::: ·163J78 .160945 ·1 58JOO ·1 56-162 .15S923 ·1 53-10:: ·15092-1 -1 -Iqll6

1143_lOGRET ·0 '18300 -0.98816 -096.&4S -093943 -092979 ·091:1:: -08Q:96 -08619:: -086001 -0 8.&li8 -081787 -080300 -078378

115::.LOGRET -1.50ZU ·147803 .149239 ·1 46706 ·1 -13::-1:: -1 J8733 -1 J.&b06 ·13:!430 ·1 2837S .124359 -1 ::0977 ·116S17 ·1 13493

IIS'I lOGRET -1.15U& ·1218::1 ·121471 -1 2130S ·1187OQ .1160'5 .11J.W7 ·1 116-17 ·1092lN ·10635-1 ·IOJ96J ·1011S9 -103815

Il 06=lOGRET -uzon ·13Q.a83 ·1282b:: ·126056 -123687 ·121JJI -1 1<lCl38 ·1 1683S 11-1957 ·1 1:2708 ·110377 ·1080SJ ·10S69J
1180_LOGRET ·1 11747 ·I.U..... ·1 10S.&4 -1095QQ ·10Q085 -1061'17 ·105:52 ·1 03365 -1017H .oQQ843 -0 9740J .096-109 ·09S795

KS.LOGRET .0532S0 00.sJ.-74 -0 51~-3 -0 m58 -047339 -0.&-1058 -41-151-1J .1) 428q.s .0-10353 ·038643 -040715 ·0-11009 .0 J8J::7

KI-I.LOGRET .0.87779 -086535 -084::10 ·081910 -079538 .1) 77S2.5 -075563 .073::'l5 ·011001 ·0 69r.6 -067506 .o65m -06-1568

K15 LOGRET .077956 -0.78213 -076021 -072829 -069537 .() 68883 -06'165. -l) 689JS 1)07849 -064654 .060882 .1) 57-178 .0536\3

Klb=lOGRET ,'.OSU6 -IOJ::95 -101116 -0 qS9O.& ·0 97-1J3 -0 qS71:: -0 'l4161 .OCl,J796 Il''2007 -0 8971lO -0 S7lJ48 -08511S -083.&25

KJ::_LOGRET ·1.13Ul -1 ur.3 .1 11676 -1 09.&47 .( 07531 .[ OS393 ·10.&.&13 ·IO:!JS2 ·100397 .1) 980.&2 .o'I69S.& ·09SIOJ .09283::

KJ6_l0GRET -0.1"975 .01246'l -010781 -OOQQ::9 -006284 .1)02::74 -0071)37 .00-1185 000466 003417 00166:: 010-179 o I-ISII

1U7_LOGRET ·0...6595 -041::87 -03S7S9 -030177 -024839 -018815 -O1627! ·0 157]J .0) 0'l1511 ·00::9::1 OOI60J 00J52-1 o ()')317

K4b_lOGRET -0.115896 -082893 .0 800::-1 -0 76lJ4J -0 14J::7 -070114 -07!'155 ·0 744q7 .0 717~S -070611 -0 b8U6 -068-15:: .0 64759

K47.LOGRET ·0.836Z0 .o!I0345 -076871 -07)68-1 -071760 -06lJ44O .065792 -062811 -OSQS5S .055982 -05::1lJ4 -O4116'l7 -0 44S89

K48.LOGRET ".09585 -108266 .106567 .[ 04386 ·IOJ4:::: .[ 020lb -10035-1 ·0 Cl80J2 .0%36J -0 Q.&483 -09::103 .l) 89880 .Q 8nq7

KSJ _LOGRET ·1020S5 ·1.06960 ·10-1779 ·10!S67 ·100211 ·0 Q7'lOb .{}q7-1::0 ·0 ClSQOI o 9349S -0 'l1430 -089121 -086991 .l)84800

K..~_LOGRET -o.bJ7DI .() 60836 -O613'l4 .1) 58660 -0 555Q.& -05::020 .04li629 .0-11525 ·O-l12::S -05108.& -04Qr.0 .046-119 -0 -1320::

K6O.LOGRET -0.65986 ·062101 .0 S8Q.&1 -055361 -051889 ·0-18:63 ·0-17776 .0.&-1530 -O.lO605 .044736 -0413-10 -0 -&O46ll .l) 36595

K61_lOGRET -0.80643 -079266 -0 16Q.&0 -074993 .l) 7!6.&5 ·070569 ·06830:: .1}b65-1J .1) 64.&60 .ooJ606 -06[::91 -058114:: -05730::
K6Q LOGRET -'.1307" ·121286 ·11956J ·1 17!!8 ·1 14913 ·1 126'16 ·1 11343 .[ 10368 108334 •• 0593: ·1 03553 ·101326 .0'18867

K7J.LOGRET .0.71917 .tJ696:::: -06778:: .l)b401:: -0 620ll -0 S8329 .0 56873 ·05.&.&5J ·0 SIJ19 .049262 -0 497lU) -0 -16593 -04410::
K75_lOGRET ·1.lJ689 -1 167!6 -1124ijq -[ 0.&5-11 -0 Qq9b5 o CJ4b-I5 ·Ù 867::-1 -08118:: 07M:::: .01IOQ) -063130 -066491 -06JI67

KSI_LOGRET -0 87lJ43 -0.81050 .() S57!8 .0 8-1283 .08331Q ·081010 .0 7968Q .1) 77675 07548-1 .0 76J13 -07468-1 -07::-170 -070336

KllS • LOGRET -'.0801-1 ·107'127 ·105928 ·IOJ638 ·1 02-1Sb ·1 QO.ISO ·0 Cl8103 .1)%99-1 -OQ-l830 -0 lJ4238 -0 91Q79 -08Q514 .IJ 88S30

KS6.LOGRET ·0.66941 -06S827 -0 b::.&17 .Q 59993 -056751 .1) SJ3S7 ·0 S18.8 .IJ S1177 ·0 -l'l175 -046488 .o4!S61 -038818 -0 351S?

K88. lOG RET -1.1"781 ·1 [~18Q ·1119QQ •• ijq891 ·107784 ·105605 ·1034QQ ·1016-1:: .1) QQ795 -097191 ·O'1S355 -0 'l5036 .1)92891

~t1_LOGRET .0-113[6 .l)44IS6 -0426::9 -037021 -0 33S38 -031217 ·028Q:b .1) 44118 -l) ~7351 -o.59Z06 .0 55S64 .l) 5::-IJ8 -051113

MI1_lOGRET -0.68358 -065431 .062317 -061987 -059297 .() 5S079 .05::'IS4 .0 S.&289 .11 SI III -o~7751 -045691 -04S5-I7 -041813

M2::_LOGRET ·OJ6676 ·0 30J 16 .023518 -016345 .009-159 ·001889 00SO::7 o 115~ 018756 0::19::1 0::8969 035136 o J817Q

M29LOGRET -1.63619 -158674 ·1 537.&3 ·1 49J9O ·1 4.&.&6Q ·.3QQ:::: ·1 380Q-1 ·1 33.S7 -12Cl280 ·1 :!S498 ·1 ::1141 ·111219 ·llll97

M3b.LOGRET -0.78519 .() 75588 .074591 -07160:: -069181 .066!!9 ·0 6478S .() 613/)7 .1) 578111 .Q SSr.1 -052166 ·0';8414 -0 ~538J

M37_LOGRET -0.66901 .li 5QQJ2 .060::1)1 -0 SOOJ6 ·053145 -03Q310 .0 ::.&03"1 .1) 12740 .1)03201 006887 019302 013.&97 .l)O::::QS

M39_LOGRET -0.9.&476 -o9ZS83 -088::60 -086605 ·0806-10 -076327 .07.60'1 -0 ll62b.& .06O:7J -05S589 -0 S0695 .0-15316 .o~03'12

M-I2.LOGRET ·%.09839 ·:06607 ·2OQ285 ·206983 .:: Q.a9.&7 ·202110 ·1 98588 ·1 'l9819 -1%2-17 ·19::515 ·188818 ·1 85115 ·1 83036

M-I8.LOGRET -0.176301 -006360 006917 014427 017535 030800 040863 o 5h7R3 (} 700:b o 708n o 8043Q o SOI 59 ObOolijq

M5O.LOGRET -1.,u6oO ·136598 .1 J:25J! -124669 ·1170:6 ·107937 .oQ8792 ·09.874 .') 8-1867 ·07Q300 .1)68867 -061361 ·0 S3119

M52_lOGRET -0.69551 -065656 -058880 -05::107 -0.&.&621 .0 36707 -0 2911b! ·0 :1948 ·0 1467Q .009767 ·0 Q.aS39 o OJ5J4 012-170

M5.& .. LOGRET -1.51731 ·1-IS621 ·1 -I6J75 ·1 4J.SOS -139971 ·137015 ·1 JJbQ5 -1 30~OJ ·12707:: -12442.5 ·1 :!1::::6 ·1 18857 .117!69

M59~LOGRET -0.97183 -0 970S8 .0q.sOSI .Q 88731 -0 8774J ·081833 ·01113.&0 .0 73607 ·l)b7b71 .06::463 ·057908 .05::976 -0 S3293

M6::_lOGRET -0.761 !II ·073180 -071121 .06856:: -061640 ·0b66:!6 ·06581-1 .() 6488-1 .1) fl3S36 .063082 -060586 -051280 ·05JJ6::

M6-I.LOGRET -IJ1861 ·1 309-18 .1 211412 ·1 270U ·12-1625 ·1 ::1308 ·118807 -1 15828 ·112862 .10929:: -1 06-1.& 1 ·IO]JIlO -1 OlMO

M7-1.lOGRET -0.97301 ·091"'58 ·08551:: ·079587 -0731140 ·07ll17 .0063::5 -06lJ95 oU S5236 -054S71 -0 49:!bl .o4S.&51 .Q 432S0

M85_LOGRET ·1 14718 ·1.19010 ·IISS::O ·1 1-1027 -11:731 ·1 101l!J ·108.85 ·1 106.&3 ·1011)31 -. 062-12 ·103180 -0'19-126 -097031
MQO_lOGRET -0.53663 ·0471)15 .O.&IIJOI .037667 .Q31973 -1) :57"3 .01Q145 -0 IJSJI} -001878 ·0 :060.& -0 12S5:: ·012.&-11 .() I:Qq3

~'lJ4• LOGRET -1.43501 ·1 420lCl ·1 36831 ·1 JI-IO.& ·1252-18 ·1 :0729 ·1 16412 ·1 ()I}%7 ·108666 ·103167 -OQ7Q46 .o'l39!J -0 892Q.&

M9S_LOGRET -1.1361" ·1 11396 -11!JQ3 ·109CU2 -1 11780 ·106032 ·1011"'0 -1 OO-IJl ·0 97S08 -0'1:570 -086327 .071)72-1 .0 7J380

• MQ7_lOGRET -0.19593 .Il 27591 .024287 -0 ::::151 ·0186::0 ·015003 .012lJ8 -0 oq::61 ·1)0608-1 -OO:!623 00112.5 004750 007865

M 103 •LOGRET -1.19650 -1 18-171 ·1 16SQ.& ·1 1,u33 -1 1097S ·109O!J .• 06.&61 ·IOW5 ·0 qqqlO ·0 QQJ81 .1)%788 .094346 .01)2085

MIOtI.LOGRET -1.07975 ·104611 ·10702J •• 0-1095 ·1 01113 -0 'l7575 -0 Q.&6Qb -094848 .l)Q165Q .088::60 -08-16-15 .o81n8 -082016
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MI14_LOGRET -1.017~ -1110715 -097159 .0 98301 -0 986:!4 .0 CJ4862 .l)91S13 -0 ')]IlôS -09140.1 .1) 1I8:!,w .086674 ·08oW71 .OS:469

• M117_LOGRET ·0 ~~ 1'13 -0.900%7 ·0 S9~S .0 114613 .o'7'm7 .0 73416 ·069419 -0 Mb31 -057149 .01l10b9 .1) SS35J .0 50747 .0 52050

MI:20_LOGRET -0.63%15 .11 CJlII 75 .OSCJ47S -0575::1 -057158 -0 53'lO8 -0 S08CJ4 -0510J4 ·0~1J O.s7'l1l-l .047176 ·045:25-1 -041%0

MI:27.LOGRET -0.1128-10 .l) 19356 -076375 .0 75170 .071615 .0 68559 -068018 -Oll'Hlll ·QllS621 .01l27li -OscH76 -0 S6OO9 .0 56382

MI29.LOGRET -o..n67J .1) .&.U:lQ2 ·0.12123 .o39~3 .0 360:21 .0 33.&68 -032527 -031424 ·027923 ·1):2-1m .021250 .o 171171 .015173

MI30_LOGRET -I.D"'NI 10706') ·102701(} ·098789 ·0CJ451:2 -099081 -0 84SoU ·080:601 .l)7~1 ·0 o'108-I .063995 ·Ob0880 -069929

\t 136_LOGRET -U6~18 2 :8530 .: 20082 ·21::66:2 ·205706 -199775 .191343 -111::150 ·lnoH .16QiOI ·163~ ·1 58013 -168:201
MI-I7_LOGRET -1.1167" .IQ7167 -102674 ·0 975.!8 .0 9S358 .0 89188 .() 8.33:8 .07830:: -0 n.O:21 ·07':050 .1) f)99()q ,066-St;.$ .063137

!Io1l50.LOGRET -1.01l6J8 -IOS211 -104363 ·1017:20 .o9S319 .0 95517 .oCJ4::49 ·0%550 .I)<JJ399 ·0 S9885 .1) S6:212 .() 8:844 .0 8OQ53

MI51.LOGRET -o.5077~ .04U71 -0-15391 ·O.s::6IS .o390U6 .0 37486 .0 35516 ·037007 -0 33t;.$3 035107 .031681 .0 300:26 .0 28715
MI 59_LOGRET -1.58116 -1 57424 ·1 S-IOI'J -150703 -148895 -1"5338 -1-12426 -1·US70 -1.H8S2 -1 34505 -132766 ·1 29307 -125981

!Io1l6O.LOGRET -o.61Z.311 n b23s.a -056615 .0 52307 .o48753 ·045166 -039S77 -037455 .0 31097 ·047Q04 .0 42170 .() 44086 ·039393

MI64_LOGRET -.... llM3 ·1 !'H75 -13S'H1 -13::463 -128960 -1 :26::46 -1 ::4So1I -127007 -1 23lB5 -1.2008-1 ·116387 ·1 13653 -110786

MI68_LOGRET -o.6Ib6'J .Cl 55147 .0 -lll::49 .040380 -033392 .o2b248 .0 17909 -009348 .00H86 ·1)0J024 0~7:26 o 13817 0~92J

MI71_LOGRET -o.5~SI4 0.1%58 .04409S ,0409'Xl -0 33So18 .0 25516 .0 17471 .009346 -0~b18 006215 002056 010318 01-1367

MI80_LOGRET .CUIOS9 .11 !6~8Q .C) ]0b04 -0.24891 -025"-33 .0 17b72 ·013013 .008~9:2 -0 347-1K ./)262J.& .0 21409 .0 2J697 -023JïI
~UCH_LOGRET -1.6USI 1 B2J~ -1.16275 ·139687 -130711 -1~478 ·1 11Q.a(} ·101926 -1 17510 .11S'l25 -107238 -0'18051 -093006

MEI_LOGRET -1 SOH5 -1.60167 -1 51145 -143979 -1 36368 -1361"-2 -135187 ·1 :2JbSJ -125861 -1 Iblll -1 O~932 ·12S849 -1 19051

MEb.LOGRET -1.17"61 -1 14530 -1 11S72 -1 OU27 -107907 ·103839 -09%68 -0982.&3 .094:261 090107 .1) S5S05 -083088 .0 79.&88

\tE8.LOGRET -2.0M77r. 20nol -1992b5 -190196 -181171 ·1 'T'..1SS -165197 -159385 -1754:8 ·170854 -11\0]19 ·150248 -141718

ME9.LOGRET ·2.57298 2J8·HI -2-$1219 -230801 ·2.35584 -225384 -114141 ·204020 -20lH2 -19IS'N ·178593 ·178826 ·191980

MElO.LOGRET -O.IJ43~ -n'I_'178 -0 S9'l'J7 -085560 -084260 .084011 -081795 ·0 TT'l8S .1) ;5412 .1) 721.17 -06n.O:: ·064592 .1) li 1409

MEI4.LOGRET 0.62483 IItJ%::ll 0760151 081648 o S5]37 093071 099030 107067 1 151bS 123473 1 ]2041 13%07 148810
ME 15_LOGRET ·2 '>~"::J _, O~23.l ·.288190 .2 70584 ·.251244 ·2.85864 -7.8Jtll -7".1508 ·778281 -: b008.s .752237 -7.&1716 -775954

\tE11 • LOGRET -1.l5S77 -1 10h11 ·1 û'1030 ·10121b -091916 .0 87864 -080918 ·078103 -076763 .tl68034 .062180 .O~412 .0 41562

ME2J.LOGRET -6.84065 Il ;~07J -Ob8608 -065325 -056::90 .047708 -OJblol(} ·0417SS .1) 37Jb.2 .0271)58 -033736 .O321~ .0 20100

ME16.LOGRET -1.ZJ%lU -1 17!)Q1 ·1 OS63 1 -100355 ·093290 -08S406 -0797:21 -070119 -0604:5 -052731 .050691 -047764 .0 38100

ME27.LOGRET -lo3521J .132639 -1 2S330 -124620 ·121146 -121105 ·117%1 -1 13~28 -1088b5 1 Ob8~8 -1~71:: -101057 -098994

ME29.LOGRET 0.16755 030::27 Il 31.l10 036205 041741 o -IS1I6 049500 OS2S.l6 1) 585113 Obl149 0601047 067638 073348

\tEl I.LOGRET UlIlIO 01233.1 013457 012239 015624 0::3171 019034 OJ()Q.I8 OJ049~ 0':926.l 048744 1) 56698 06S5t;.$

MEl2_LOGRET -0 SiRli 1 -0.5795% ·05S752 -OS5196 -053653 .0 52199 ...,.F;ô:iO .0 473S8 -045095 -o466O'J -0.&6994 .0 450:22 .0 425S9

MEl3_LOGRET -1) 330_U .1) 3b779 -0037..56 -034311 .0 30383 .0 28068 .027968 -02.128-1 -010B4 -018037 ·013884 ./).11371 .0 OS200

ME40.LOGRET -0.98091 .1)97686 ·095375 -093141 -O9O'lOO -089298 .()86996 ·08-1518 -0 !l18SI -079305 .onB8 -07461:: .0 7::212
!IofE4].LOGRET -1.62"39 -1 52)07 ·1 605SS -148885 -15t::13 -139308 .131021 -1 19031 ·I037lb ·01l77-19 -071920 ./) 54620 ./) 35316

ME44.LOGRET -1.974%7 -1 116398 ·1 'l21b5 -187863 -1 81123 ·179021 -1 Cl6433 ·1 S%J8 ·145007 -1 29875 .118877 ·1 056012 .08S559

ME4S.LOGRET -0 7<l1 IQ -1) 764.20 -0.......5 .0 83258 -080190 .0 75272 -O7~30 .Q 65319 .061616 -1) 5'1865 .0 SoI274 -049357 -04S334

MES2_LOGRET -08:27-15 -0.84175 -079108 .0 73594 -071121 -065985 .Q6oW15 ./)6:335 .QbDlbl .056774 -066303 -059751 -0 S76So1

MES3 _LOGRET -03mo -O."1N66 .0 38352 .0 37064 -034763 -032660 .0 30294 -02S076 -0 :Jl.&.kJ .027588 .0 26375 ./)240~ -021571

ME54.LOGRET -0 51~O -0.5.-981 ·054038 -051809 -0':9501 -047768 -045549 -O.&-l267 -042528 .1)41200 .039973 -037850 -035520
ME61_LOGRET -1.06131 -0 QCl()40 ·0'15-128 .088112 -09SOOS -086021 .0 79So15 -075828 ./)t)nbJ ·065012 -06S561 .0 58852 -0522.B

ME62_LOGRET -1.18879 -1 15381 ·1115-10 -1 ().I337 -110714 ·10217-1 .0 989:0 -0930.&6 -1) SSS3b ./) SOQQ.& -083471 ·073475 -065OJ2

ME63_LOGRET -0.601996 -0 S'IJ5.s -0 S.&664 -048985 -O-I~603 .0 38011 -03::744 -0278:8 -0 :3.203 -1) 17889 -0 11869 -O().I766 001151
ME68_LOGRET -0.57616 ·056-10:: .05J4bl -050781 -047974 .0 46Q87 ./)0$4623 -04;:081 -1) 39591 -036509 ·035594 -(3)061 .0 32J6b

~'E84_LOGRET 0.10018 022050 024411 02697:2 029663 032925 035805 o 3'JISI 041167 04-1338 047141 049577 052916

ME89_LOGRET -0.760199 -075839 -1)7-10165 ·072163 -069Q59 .o6n09 -o6sous ·0 b311b -0 bl353 ·ObD::O .1) 5S55S .0 56189 .0 5.lt;.$9

ME97.LOGRET -1.88755 ·17K719 -17%15 ·175300 ·170987 -159762 ·149558 .: 3'l7b2 -127456 ·12S77-1 ·120315 -1 2.2126 -1 15897

~tE99 _LOGRET ·0 71115~ -0.72823 -071715 -069471 .0 68909 -067072 .0 65407 .063025 -062038 .061132 -059714 .057:262 -055952

MEIOO.LOGRET -0.98036 .1)'17632 ·095516 -093423 -091::27 -089013 .0 86907 -1) 84537 .1) 83144 'J 81~23 -080250 .079095 .0 77591

MEI05 _LOGRET -0.45671 -0 -I3Qq3 ·0':0814 -03"?S18 ./) 35326 .0 301(}78 ./) 3097b ·0 27'l14 -"17447 .0::S9-l1 -.1 ::2837 .Q ::QS26 .0 .28255

MEIOb LOGRET .07Übt>8 -0.71069 .067408 -062786 -051642 -052186 .0 S5S01 ·05031-1 .1) .16-193 -Il -132.111 .l} 39060 .0 33108 .0 29020

~IEI09=LOGRET -0.75961 .ob62-U ·056281 .049520 -04S737 -042638 -032520 -0 32~8 -1) 10675 ·0 1.l]51 -001816 -000043 005910

MEIIO.LOGRET -o.4J977 -0.10479 ·0 35'l81 .0 321 S3 -0 2914J .0 :!6S79 -0 233SI ·0 ::0270 .lllb706 -012894 -1) 1195:2 .0 11424 .009025

MEII3_LOGRET -o.71~9 -Ob'lQ13 Ob7bl5 -065344 -063124 -061632 ./) 59737 ·057]92 -cl5S013 -053431 -052860 -0 S077S .0-19919

MEI19_LOGRET ·1 '18370 .: 11111 -197096 -18::038 -163890 -1502-19 -:14656 ·31)'l506 -: 83978 -2720SI -25-1659 -593978 -9.91703

~IE 1:!O . LOGRET -%.52007 -2.12805 -:!33401 -222797 -211678 ·200287 ·1 89847 -20:277.1 -1 C)8491 ·185113 -171547 -1 67585 -1 74611

MEI21_LOGRET -%.&.l4Z9 -2 ;-IbI2 -lb7290 -251121 ·2-17996 -2.36737 ·2.25891 ·2.30824 -233662 ·1200.&5 ·2 13606 ·249195 ·2467"'-2

~IE 123 .LOGRET -o.524lM -051906 -0 S0032 .0480% -0-15901 .0 45680 -0-13370 .0.&1175 .1) 39417 -03%01 -03SI86 -037365 .0 3-1999

ME 127.LOGRET -1. I2S8 1 -106917 ·101765 -096719 -090887 .0 84816 .081510 ·07S078 .1) bQ945 -065171 .0589~ -055197 .051869
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• Appendix C

Revaluation Effects after controlling for concurrent economic reforms and
macroeconomic variables

Ml (IFCG indices): Ru=a,+yDurLibit+[J..JVRetJ+;'CER+rMF+&;r
M2 (Individllal Firms): RSII=tls,+yDurLib'I+[J..WRetJ+;'CER+rMF+Esit

M3 (World Rank in Size):RJIt =ll.si +yDlIrLiblf+/5(WRank(sizesJ *DurLib;J+[J..WRetJ+;'CER+rMF+CJIt
M4 (Domestic Rank in Size):Rsrr=ll.s, +yDurLibu +8(DRank(sizesJ *DurLib;J+[À-WRetJ +;'CER+rMF+&s"

The panel regressions are performed using monthly logarithmic retums ofboth lFCG indices and individual firms
in 12 emerging markets. Data covers Jan. 1976 to the market liberalization date month in each country. For
example. Argentina has data from Jan. 1976 to Nov. 1989. Liberalization dates are from Henry (2000). R(S/'l is the
logarithmic retum for country i (for asset s in country i) at time t. DurLibit is a dummy variable that takes on the
value one in each of the 8 month DlIrLib period in country i. arS}, measures the average monthly rerurn for country
i (for firm s in country i ) before market liberalization and r measures the average monthly abnormal retum after
liberalization across ail the countries (ail the firms). WRett is the logarithmic World market return (MSCI World
Index). Four dummy variables are used to control for the effect of the concurrent economic reforms (CER):
Stabilizatio~ Trade, Privatization and the easing of exchange control. Four rnacroeconomic fundamentals (MF)
are also used: domestic industrial production. domestic inflation rate. 3 month US T-bill rate. and real exchange
rate. WRank(sizesJ is a worldwide rank measure in firm size {= (frrm's rank in the Worldltotal number of firms in
12 markets)}. DRank(sizesJ is a firm's rank in the local market i {= (frrm's rank in the country ftotal number of
frrms in that market)}. The revaluation effect for M3 and M4 are measured by y+c5WRank(sizeI J in the case of
World rank size measure. and y+8DRank(sizesJ in the case of domestic rank size measure. t-statistics based on
heteroskedasticity-consistent (White) standard eITors are reported in parentheses.

•

y

Stability

Trade

Privatization

Exchange rate

IndustTial
Production

US T-bill rate

Domestic Inflation

Real Foreign
Exchange

IFCG
Indices

0.0514
(4.31)

0.2406
(3.59)

-0.0509
(-2.99)

-0.0111
(-0.84)

0.0479
(2.55)

0.0137
(0.85)

-0.0302
(-0.98)

-0.0506
(-1.78)

-0.0939
(-0.14)

-0.4791
(-2.38)
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Fimz:
Average

0.0481
(15.10)

0.3058
(14.00)

-0.0638
(-16.79)

0.0009
(0.23)

0.0622
(14.04)

-0.0170
(-4.13)

-0.0327
(-3.73)

-0.0221
(-2.36)

-0.0457
(-0.29)

2.96E-OS
(0.02)

Finn:
World Rank

0.0247
(3.74)

0.0416
(4.48)

0.3060
(14.02)

-0.0638
(-16.8t)

0.0015
(0.39)

0.0620
(13.98)

-O.Ot69
(4.12)

-0.0325
(-3.71)

-0.0226
(-2.42)

-0.0445
(-0.28)

3.55E-05
(0.03)

Firm:
Domestic
Rank

0.0292
(4.53)

0.0331
(3.70)

0.3057
(14.01)

-0.0634
(-16.67)

-0.0001
(-0.03)

0.0614
(13.76)

-0.0168
(-4.09)

-0.0329
(-3.75)

-0.0223
(-2.38)

-0.0455
(-0.29)

3.1E-OS
(0.02)
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Appendix 0

Revaluation Effects (7 M)

•

MI (IFCG indices): R"=a,+yD"rUbi,+{AWReIJ+t:,,
M2 (/m/ivü/lla/ Fir",s): R",=as,+rDlirLib;,+{À.WRetJ+I.~1I

M3 (""Ii"ic/ua/ Fir",s wit" Wor/ci Rank in Size): Rs,,=aSI+ yDllrLibl/+{j(WR{mk(sizesJ ·DurUb,J+{AWRelJ +&",

M4 (buli"idIWI Fir",s wit" Dameslie Rmlk in Size):RS/I=as,+yDm·Libi,+8(DRm,k(.\·izesJ·DurLib iJ+{AWRetJ+csi,

The panel regressions are performed using monthly logarithmic retums of both IFCG indices and individual firms in 12 emerging markets. Data eovers Jan.
1976 to the market liberalization date month in each country. For example, Argentina has data from Jan. 1976 to Nov. 1989. Liberalization dates are from Henry
(2000). R(1Ji/ is the logarithmic retum for country i (for asset s in country il at time t. DlirLibil is a dummy variable that takes on the value one in each of the 7
month DW'Lih period in country i. ars)l measures the average monthly retum for country i (for firm s in country i ) before market liberalization and y measures
the average monthly abnormal return after liberalization aeross ail the eountries (ail the firms). WRe/, is the logarithmic World market return (MSCI World
Index). WRank(~'izesJ is a worldwide rank measure in fiml size {= (firm's rank in the Worldltotal number of firms in 12 markets)t. DR(lIlk(sizeJJ is a firm's rank
in the local market i (= (ficm's rank in the country /total number of firms in that market)J. The revaluation eiTeet lor M3 and M4 are mellsured by
y+ÔWRllllk(sizesJ in the case of World rank size measure, and y+ôDRmlk(size,J in the case of domestic rank size measure. t-statistics based on
heteroskedasticity-consistent (White) standard errors are reported in parentheses.

Before Ccmtro/lillg fi)r Worltl Market Re",,.,, After Ccm'rollillg for Wor/ci Marke, Ret",."

1FCG Imlit.:es Fi,.,,,: A\'erage
Fi,.,,, : Fi,.,,,:

IFCG I"e/ices Fi,.,,,: ,4,'erage Fi,.,,,: Fi,.,,, :
Wor/ci Rank Domestic Rank IVor/ci Ra"k Domestic Rank

0.0390 0.0313 0.0238 0.0173 0.0355 0.0274 0.0181 0.0124
Y (4.09) ( 12.49) (3.61) (2.66) (3.76) (10.84) (2.75) ( 1.90)

ô
0.0131 0.0238 0.0162 0.0254
(1.36) (2.54) ( 1.69) (2.72)

À
0.2727 0.2798 0.2805 0.2803
(4.27) (15.14) ( 15.18) (15.17)

Adj. R-squares 0.0212 0.0096 0.0096 0.0098 0.0334 0.0162 0.0162 0.0164

No.ofcross
12 305 305 305 12 305 305 305

sections

No. of
1229 20687 20687 20687 1229 20687 20687 20687

observations
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•
Appendix D (continued)

Revaluation Effects (9 M)

MI (lFCG imiicc!s): RI/=a,+yDII,.Ubl/+[AWReIJ+l.j/
Ml (/lIlli"ù/lla/ Fi,.",s): RSI/=aSi+yDII,.Ubi/+[À.WReIJ+t.~1/

M3 (/IllIiVit/lIl1/ Fi,."u urilh WOI'ItI Rallk ill Size):RSI/=as,+yDIII'Libil +8(WRllllk(sizesJ·DllI'Lib,J+[AWRelJ +I..'JI/

M4 (Illelivit/uai Fi,.",s urith Domeslic Rank in Size):Rs//=aJ/+yDw·Libi,+8(DRcmk(sizeJJ·Du,.LibiJ+[À-WReIJ+cJ//

•

The panel regressions are perfonned using monthly logarithmic relums of both IFCG indices and individual fimlS in 12 emerging markets. Data covers Jan.
1976 to the market liberalization date month in each country. For example, Argentina has data from Jan. 1976 to Nov. 1989. Liberalization dates are from Henry
(2000). R'J)i1 is the logarithmic retum for country i (for asset s in country i) at lime t. DII,.Ubi/ is a dummy variable that takes on Ihe value one in each of the 9
month D''''Lib period in country i. u(s); measures the average monthly returo for country i (for firm s in country i ) before market Iiberalization and r measures
the average monthly abnormal retum after Iiberalization across ail the countries (ail the firms). WRet, is the logarithmic World market return (MSCI World
Index). WRank(sizesJ is a worldwide rank measure in firm size {= (firm's rank in the Worldltotal numbcr offirms in 12 markets)}. DRcmk(size,J is a finn's rank
in the local markel i {= (firm's rank in the counlry /Iolal number of tirms in thal market)}. The revaluation eiTect for M3 and M4 are measured by
y+6WRal1k(~'ize)J in Ihe case of World rank size measure, and y+6DR,mk(sizesJ in the case of domestic rank size measure. t-slatistks based on
heteroskedasticity-consistent (White) standard errors are repartcd in parenthescs.

Bt{ore ColllrollillgJor World Markel Relll,." AJier COlllro/lillgfor Worlt/ A-Im'kel Rew,."

IFCG IlIdic:e.\· Fi,.,,,: A,'erage
Fi,.,,,: Fi,.,,,:

IFCG Imlicej' Fi,.,,,: Awrtlge
Fi,.",: Fi,.",:

Worltl Ra"k Do",e.'il;c Rank IVo,./ci Rcmk Domeslic Rcmk

0.0427 0.0380 0.0164 0.012S 0.0399 0.0351 0.0120 0.0087
Y (5.49) (17.53) (2.82) (2.20) (5.14) ( 16.10) (2.07) ( 1.53)

Ô
0.0375 0.0433 0.0399 0.0446
(4.50) (5.39) (4.80) (5.55)

À
0.2710 0.2767 0.2785 0.2777
(4.27) (15.11) ( 15.20) (15.18)

Adj. R-squares 0.0270 0.0135 0.0143 0.0145 0.0390 0.0200 0.0208 0.0210

No. of cross
12 305 305 305 12 305 305 305

sections

No. of
1229 20687 20687 20687 1229 20687 20687 20687

observations

120



•
Appendix 0 (concluded)

Revaluation Effects(10 M)

•

MI (/FCG im/iees): RI/~a,+rDlirLib/I+[).WReIJ+Lj,

Ml (/IU/ivit/rwl Firms): RSII=a~l+rDllrLib,,+[A.WReIJ+tjl/

k13 (imlivieillui Fimrs wilh Wor/d Rallk ill Size):Rs/1=as,+ rDllrLibi' + ô(WRtllrk(sizesJ ·D"rLib,J+[)JfIReIJ +Csil

M4 (",di"ieillai Firms wilh DomeSlie Rallk ill Size): RSj(;;au +yDlIrLiblt +ô(DRmrk(sizesJ·D"rLibic) +{À.WRelJ +Csil

The panel regressions are perfomled using monthly logarithmic retums of both IFCG indices and individual fiffilS in 12 emerging markets. Data covers Jan.
1976 to the market liberalization date month in each country. For example, Argentina has data from Jan. 1976 to Nov. 1989. Liberalization dates are from Henry
(2000). R,sm is the logarithmic retum for country i (for asset s in country i) at time 1. DW'Lib;, is a dummy variable that takes on the value one in each of the 10
month Dm'Lib period in country i. a,S); measures the average monthly retum for country i (for firm s in country i ) before market Iiberalization and y measures
the average monthly abnormal retum after liberalization across ail the countries (ail the firms). WRel, is the logarithmic World market retum (MSCI World
Index). WRcmk(sizesJ is a worldwide rank measure in firm size {= (firm's rank in the Worldltotal number offirms in 12 markets)J. DRcmk(sizesJ is a firm's rank
in the local market i {= (firm's rank in the country Itotal number of firms in that marketH. The revaluation effect for M3 and M4 are measured by
y+ôWRallk(sizesJ in the case of World rank size measure, and y+t5DRtmk(sizesJ in the case of domestic rank size measure. t-statistics based on
heteroskedasticity-consistent (White) standard errors are reported in parentheses.

Before Conrrollingfor Wor/ti Mm'kel ReIW'1l After COlllrolling fol' Wor/d Markel Rew,."

IFCG Incliees Firm: Awmge
Fi,.,,,: Fi,.,,,:

IFCG Imlice.\' Pir",: Avemge
Fi,.,,, : Fi,.,,,:

IVor/cI Ra1lk Domeslie Rtlllk Wor/cl Ra1lk Domeslie: Rank

0.0391 0.03S4 0.0101 0.0088 0.0367 0.0329 0.0065 0.0056
Y (5.27) (17.01) ( 1.80) ( 1.63) (5.01 ) ( 15.82) ( 1.17) ( 1.03)

ô
0.0440 0.0451 0.0458 0.0463
(5.51 ) (5.86) (5.77) (6.03)

À
0.2755 0.2805 0.2819 0.2814
(4.35) ( 15.36) (15.44) ( 15.44)

Adj. R-squares 0.0251 0.0129 0.0141 0.0141 0.0377 0.0196 0.0208 0.0208

No. of cross
12 305 305 305 12 305 305 305

sections

No. of
1229 20687 20687 20687 1229 20687 20687 20687

observations

121



• Appendix E

Changes in the Cost of Capital after controlling for concurrent economic
reforms and macroeconomic variables

MI (IFCG indices): Rit=ar+yPostLibit+[lWRetJ+;'CER+rMF+E,r
Ml (Individua/ Firms): Rsit=as;+yPostLibit+{iiWRetJ+;'CER+rMF+tS/I

Ml (World Rank in Sizej:RslI=as;+yPostLib;t+8(WRank(sizesJ*PostLib;J+[iiWRetJ+;'CER+rMF+tS,t
M4 (Domestic Rank in Size):RS/t=CZsr +yPostLib" +(j(DRank(sizesJ *PostLibiJ+[lWRetJ +;'CER+rMF+csrr

The panel regressions are performed using monthly logarithmic relurns of both lFCG indices and
individual firms in 12 emerging markets. The data covers 36 months before and 36 months after market
Iiberalization. excluding the 8-month DurLib period. Liberalization dates are from Henry (2000). RfSIl' is the
logarithmic relum for country i (for asset s in country i) at time t. PostLibu is a dummy variable that takes on the
value one in each of the 36 PostLib months in country i. arS}; measures the average monthly retum for country i
(for firm s in country i ) before market liberalization and r measures the average monthly abnormal retum after
liberalization across ail the countries. WRet, is the logarithmic World market retum (MSCI World Index). Four
dummy variables are used to control for the effeet of the concurrent economic reforms (CER): Stabilizario~

Trade, Privatization and the easing of exchange control. Four macroeconomic fundamentals (MF) are also used:
domestic industrial production, domestic inflation rate7 3 month US T-bill rate, and real exchange rate.
WRank(sizesJ is a worldwide rank measure in frrm size {= (fmn's rank in the Worldltotal number offrrms in 12
markets):. DRank(sizesJ is a finn's rank in the local market i {= (frrm·s rank in the country Itotal number offrrms
in that market) 1. The change in the cost of capital for M3 and M4 are measured by r-âWRank(sizesJ in the case
ofWorld rank size measure. and y+c5DRank(sizesJ in the case of domestic rank size measure. t-statistics based on
heteroskedasticity-consistent (White) standard errors are reported in parentheses.

•

À

Stability

Trade

Privatization

Exchange rate

lndustrial
Production

US T-bill rate

Domestie Inflation

Real Foreign
Exchange

IFCG Indices

0.0130
(1.94)

0.3948
(4.62)

0.0024
(0.15)

-0.0435
(-2.28)

0.0166
(0.64)

0.0082
(0.39)

0.1061
( 1.53)

-0.2481
(-0.80)

0.0276
(0.2 t)

-0.0461
(-1.16)

Finn: Average

0.0038
(2.18)

0.4427
(23.16)

-0.0206
(-5.43)

0.0020
(0.39)

0.0254
(3.89)

-0.0091
(-1.57)

-0.0790
(-7.1S)

0.1862
(9.45)

-0.2530
(-3.50)

0.0028
(0.08)

122

Finn:
World Rank

0.0183
(4.35)

-0.0256
(-4.10)

0.4424
(23.17)

-0.0205
(-5.40)

0.0024
(0.46)

0.0246
(3.78)

-0.0085
(-1.48)

-0.0794
(-7.18)

0.1879
(9.55)

-0.2544
(-3.52)

0.0027
(0.08)

Finn: Domestic
Rank

0.0206
(4.68)

-0.0283
(-4.47)

0.4433
(23.22)

-0.0209
(-5.51)

0.0023
(0.44)

0.0256
(3.94)

-0.0091
(-1.57)

-0.0788
(-7.13)

0.1872
(9.51)

-0.2548
(-3.52)

0.0020
(0.06)



•
Appendix F

Changes in the Cost of Capital (2Y window)

MI (lFCG ùulic:es): Ri,=a,+ yPosILibü+[)'WReIJ+clI

Ml (/mlividlw/ Fi,-",s): Rs;,=as,+yPoSILibjt+[)'WReIJ+ESI/
M3 (/ndil'itiual Fi,-",s wi/Ir Wo,-/d Rank in Size):Rm=as,+ yPoSlLib"+ô(WRank(sizesJ ·PosILib,J +{AWReIJ +L'",

M4 (/ndi\'idrml Firms wilh Dameslie Rank in Size): Rm =Us, +yPostLibll+ô(DRlmk(sizesJ ·PosILib,J +{ÀWRelJ +cm

•

The panel regressions are perfomled using monthly logarithmic returns of both IFCG indices and individual firms in 12 emerging markets. The data covers 24
monlhs before and 24 months after market liberalization, excluding the 8-mol1lh Dm'Lib period. Liberalization dales are from Henry (2000). RlsJ/l is the
logarithmic return for country i (for asset s in country i ) at time 1. Po.'itLib ll is a dummy variable that takes on the value one in each of the 24 PoslLib months in
country i. alS/ ' measures the average monthly return for country i (for firm s in country i ) before market Iibcralization and y measures the uverage monlhly
abnormal relUrn afte.. liberalization across ail Ihe countries. WRel, is the logarithmic World market relUro (MSCI World Index). WRllllk(sizesJ is a worldwide
rank measure in firm size (= (firm's rank in the Worldltotal number of firms in 12 marketsH. DRallk(sizesJ is a firm 's rank in the local market i {= (firm's rank
in the country Itotal number of firms in that market)}. The change in the cost of capital for M3 and M4 are measured by y+ e5WRcmk(!I'izesJ in the case of World
rank size measure. and y+èiDRallk(sizesJ in the case of domestic rank size measure. twstatistics based on heteroskedasticitywconsistent (White) standard errors are
reported in parentheses.

Before Colltrol/illgfor Wor/el Market Re",,.,, After Co",rolli"g for Wor/e/ Market Relm'"

IFCG /"dices Fi,.,,,: Average
Fi,.,,,: Fi,.,,,:

/FCG /",lices Firm: Al'erage
Fi,.,,,: Fi,.,,, :

Wor/tl Rc",k Domeslic Rank Wadel Re",k DameSlie Re",k

0.0106 0.0031 0.0234 0.0137 0.0169 0.0112 0.0290 0.0221
Y (1.94) (1.84) (5.36) (3.07) (3.09) (6,76) (6.67) (4.91 )

0
-0.0349 -0.0178 -0.0305 -0.0182
(-5.56) (-2.78) (-4.88) (w2.81)

À
0.4298 0.4923 0.4892 0.4924
(4.50) (23.17) (23.03) (23.19)

Adj. R-squares 0.0169 0.0203 0.0213 0.0205 0.0523 0.0415 0.0421 0.0418

No. ofcross
12 305 305 305 12 305 305 305sections

No. of
543 12611 12611 12611 543 12611 l2611 12611

observations

123



•
Appendix F (continued)

Changes in the Cost of Capital (4Y window)

Ml (IFCG imlices): Rj,=aj+yPostLibi,+{AWRetJ+cl/
Ml (bulivicltlll/ Fi,.",s): RJ//=aJ,+yPosrLib,,+{AWRerJ+Lsil

""13 (bulividual Fi,.",s wir" Wor/d Ra"k l'II Sizej:RJ"= aJ , +yPosrLib"+c'i(WRa"k(sizcsJ ·PosILi!J,J +{À-WReIJ+cJ//
M4 (bu/ivitlua/ Fi,.",!'; wifh Do",eslic Ral1k;l1 S;zej:RJ//=aJ/+yPosrLib,,+â(DRel1lk(s;zesJ*PosrLib,J+{AWRetJ-t-L;1/

•

The panel regressions are performed using monthly logarithmic retums of bath IFCG indices and individual firms in 12 emerging markets. The data covers 48
months berore and 48 months arter market Iiberalization, excluding the 8-month DW'Lib period. Liberalization dates are from Henry (2000). R,s/" is the
logarithmic retum for country i (for asset s in country i ) at time 1. PoslLib" is a dummy variable that takes on the value one in each of the 48 PoslLib months in
country i. a(~JI measures the average monthly return for country i (for firm s in country i ) before market Hberalization and y measures the average monthly
abnormal return after liberaJization across allthe countries. WRel, is the logarithmic World market retum (MSCI World Index). WRemk(sizesJ is a worldwide
rank measure in firm size (= (firm's rank in the World/total number offirms in 12 markets)}. DRllllk(sizesJ is a firm's rank in the local market; 1= (firm's rank
in Ihe country Iloiai number of firms in Ihat market)}. The change in Ihe cosl of capital for M3 and M4 are measured by y+ôWRclflk(sizesJ in .he case of World
rank size measure, and y+8DRemk(sizesJ in the case of domestic rank size measure. t-statistics based on heteroskedasticity-consistent (White) standard errors are
reported in parenthescs.

Before COlllrolli1lgfor Wor/c/ Markel RelU,." After Ccmlrolli1lg!or WO,./c/ MClrkel Rewm

1FCG Indices Fin,,: A1'el"Clge
Fir",: Fi,.,n:

1FCG 11Ulice~; Fi,.,,,: Al'emge
Fi,.,,,: Fi,.,,, :

'J'or/ci Rank Do",e~'lic Remk Wo"'el Rank Do",e~·tic Remk

0.0032 -0.0011 0.0105 0.0104 0.0084 0.0046 0.0155 0.0165
Y (0.76) (-0.74) (2.69) (2.64) (2.06) (3.35) (4.01 ) (4.23)

B
-0.0196 -0.0187 -0.0181 -0.0193
(-3.46) (-3.37) (-3.30) (-3.53)

À
0.4197 0.4164 0.4158 0.4165
(6.93) (27.33) (27.27) (27.33)

Adj. R-squares -0.0047 0.0066 0.0069 0.0068 0.0343 0.0230 0.0231 0.0232

No.ofcross
12 305 305 305 12 305 305 305

sections

No. of
1047 22673 22673 22673 1047 22673 22673 22673

observations

124



•
Appendix F (concluded)

Changes in the Cost of Capital (SY window)

MI (IFCG imlices): RI/=a,+yPo.wLibi/+{AWRerJ+l:"
Ml (Individrwl Fi,.",s): Rsi,=asi+ yPosrLih,,+{AWRerJ+cSl/

M3 (Imlividlla/ Fimu' wil" Worlc/ R'l1Ik in Sizej:Rsi/=as/+yPo.\'rLib/l+O(WRm,k(sizesJ·Po.\'tLih,J+{AWRetJ +li"
A-14 (Im/ividIlClI Fil'ms wU" Domes/ie Rank in Sizej:Rsi,=asi+yPosrLihl/+ô(DRlII,k(sizesJ·Po.'~/LibiJ+{ÀWRe/J +Li"

•

The panel regressions are perfonned using monthly logarithmic retums of both IFCG indices and individunl finns in 12 emerging markets. The data covers 60
months before and 60 months after market Iiberalization, excluding the 8-month DllI'Lib period. Liberalization dates are from Henry (2000). R,sJll is the
logarithmic returo for country i (for asset s in country i) at time 1. PoslLibi, is a dummy variable that takes on the value one in each of the 60 PoslLib months in
country i. a/S)I measures the average monthly return for country i (for firm s in country i ) before market Iiberalization and y measures the average monthly
abnormal return after Iiberalization across ail the countries. WRe/, is the logarithmic World market retum (MSCI World Index). WRcl1Ik(sizesJ is a worldwide
rank measure in firm size (= (firm's rank in the World/total number of firms in 12 markets)}. DRlIIzk(sizesJ is a firm's rank in the local market i (= (firm's rank
in the country Itotal number of firms in that market)}. The change in the cost of capital for M3 and M4 are measured by y+t5WR{mk(~'izesJ in the case of World
rank size measure, and y+ôDR,,,,k(sizesJ in the case ofdomestic rank size mel.1sure. t-statistics based on heteroskedasticity-consistent (White) standard crrors are
rcported in parentheses.

Be/o,.e COllll'Ol/illg fi),. Worlcl A'lal'ket Rew,." AJiel' COllll'Ol/illg fol' wo,./d Markel Relll,."

IFCG /ndit'es Fi,.,,,: A"f.?rcrge
Fi,.,n: Fi,.,n:

IFCG Indices Fi,.,,,: Average
Fi,.,,,: Fi,."z:

World Rank Domes/ie Rank WOl'1tJ Rank Domes/ie R,mk

0.0029 ~0.00243 0.0065 0.0075 0.0083 0.0037 0.0118 0.0139
Y (0.74) (-1.77) ( 1.67) ( 1.92) (2.16) (2.70) (3.06) (3.59)

0
-0.0150 ~O.OI61 ~O.OI35 ~O.OI66

(-2.68) (-2.94 ) (-2.46) (-3.05)

À
0.4130 0.4391 0.4385 0.4391
(7.28) (29.62) (29.56) (29.62)

Adj. R-squares -0.0012 0.0057 0.0059 0.0059 0.0352 0.0237 0.0238 0.0239

No. ofcross
12 305 305 305 12 305 305 305

sections

No. of 1292 27053 27053 27053 1292 27053 27053 27053
observations

125



•
Appendix G

Changes in Volatility (3Y windows)

MI (IFCG imlices): V,,=a,+yP{}s/Libl(+[).WJloIJ+I:.~1

Ml (bll/ividlla/ Firms): VJI/=asl+yPos/Libll+[).WVoIJ+I:.~u

M3 (blllividliai Fin,u wi/II Worlt/ Rallk ill Size): VSlI=as,+yPos/Libl,+t5(WRallk(sizesJ*Po.wLib,J+[)'WVoIJ +&Sll
M4 (Im/ividlllll Fi"ms wilh Domeslic Rallk ill Size):Vsl/=as,+yPosrLibl/+t5(DRllllk(:ûzesJ*PosrLib,J+[).WVoIJ+I..S/I

•

The panel regressions are perfonned using the log of annually realized volatility (standard deviation) of both IFCG indices and individual firms in 12 emerging
markets. The data covers 36 months before and 36 months after market liberalization, excluding the 8-month Dm'Lib period. Uberalization dates are from
Henry (2000). V(S)/1 is the log of realized volatility for country i (for asset s in country i ) at time t. PostLibl/ is a dununy variable that takes on the value one in
each of the 36 PostLib months in country i. a(s)1 measures the average yearly volatility for country i (for firm s in country i ) before market Iiberalization and y
measures the average change in the yolatility aller liberalizution across ail the eountries for IFCG indices and across ail the firms for individual firms dala.
WVol, is the log of realized volatility of World market return (MSCI World index) that is used to control for world market volatility. WRank(sizesJ is a
worldwide rank measure in firm size {= (firm's rank/total number of firms in 12 markets». DRm.k(sizesJ is a firm' s rank in the local market i (= (firm's
rank/total number of firms in caeh marketH. The changes in the volatility for M3 and M4 are measured by y+oWRank(sizesJ in the case of World rank size
measure, and y+âDRallk(sizesJ in the case of domeslic rank size measure. t-slalistics based on heteroskedasticity-consislent (White) standard errors are reported
in parentheses.

Before Co1llrolling for Wo"h/ A-tarker Vola/iii/y Afier Comml/illg jà" World Marker Vo/tlfili(l'

IFeG /mlic:es Fi,.,,,: Al't!rtlge
Fin,,: Fi,.,,,:

[FCG Indices Fi,.,,,: Average
Fi,.,,,: Fi,.,,,:

Wur/d Rank Domestic Rank H'or/d Rank D{ml#!~·tic Rank

0.3205 0.1806 0.2165 0.1928 0.2444 0.1035 0.1195 0.1060
Y (6.19) (19.10) ( 13.30) ( 10.43) (4.21) ( 10JO) (7.58) (6.17)

li
-0.0684 -0.0215 -0.0300 -0.0053
(-2.10) (-0.70) (-0.99) (-0.19)

À
0.33474 0.2573 0.2595 0.2578
(3.75) (21.55) (21.15) (21.37)

Adj. R-squares 0.6340 0.8135 0.8228 0.8156 0.7129 0.8431 0.8400 0.8433

No. of cross
12 305 305 305 12 305 305 305

sections

No. of 67 1540 1540 1540 67 1540 1540 1540
observations

126



•
Appendix G (continued)

Changes in Volatility (4Y window)

M/ (lFCG bulic.:es): V,,=a,+ yPos/Lih,,+{AJYVo/,J Tl.~/

Ml (1IUiividlW/ Firms): V.,,=a3 ,+ yPo.\'rLib ll +[AWVo/J +l.·SII
Ml (!IUIi\'idll(l/ Fi,.ms wil" Wor/c1 Rank in Size): Vs,,=aS' +yPo.\'/Lih,,+8(WRllllk(siz'·sJ ·Po.\'rLib,J+{AWVO/J+bs"

M4 (1lUlividrwl Fi"ms wir" Domes/ie Rank in Size): Vw= as, +yPosrLih"+c5(DRm,k(sizesJ ·Pos/Lih,J +[À.WVo/J .~ l.~"

•

The panel regressions are perfonned using the log of annually realized volatility (standard deviation) of both IFCG indices and individual firms in 12 emerging
markets. The data covers 48 months before and 48 months after market Iiberalization, excluding the 8-month Dut'Lib period. Liberalization dates are from
Henry (2000). VtS}" is the log of realized volatility for country i (for asset s in country i ) at time t. PostLib;, is il dummy variable that takes on the value one in
each of the 48 PO~'/Lib months in country;. atS), measures the average yearly volatility for country; (for firm~' in country; ) before market Iiberalization and r
measures the average change in the volatility after liberalization across ail the countries for IFCG indices and across ail the firms for individual firms data.
WVo/, is the log of realized volatility of World market retum (MSCI World index) that is used to control for world market volatility. WRm,k(sizesJ is a
worldwide rank measure in finn size (= (finn's rank/total number of firms in 12 markets)}. DRll1rk(~'izesJ is a firm's rank in the local market; (= (firm's
rank/total number of firms in each market)}. The changes in the volatility for M3 and M4 are measured by yt8WRm,k(sizesJ in the case of World rank size
measure, and yt8DRank(sizesJ in the case of domestic rank size measure. t-statistics based on heteroskedasticity-consistent (White) standard errors are reported
in parentheses.

Be/ore Colltl'ollillgfol' WOI'/d A'lm'ker Vollltiliry AJtel' Colltl'OlIillg fol' Wo,,/d Marker Vo/lIti!iry

IFCG Indices Fin,,: Al'emg"
Fi,.,,,: Fi,.,,,:

IFCG Imlic:es Fi,.,,,: Al'el'llge Fi"",: Fi,.,,,:
Wa,,1c/ Rank Dames/;e Rank Wor/el Rank Dome.\'lic Rank

0.2888 0.1217 0.1546 0.1579 0.1789 0.0496 0.0579 0.0649
Y (4.94) (11.16) (7.76) (7.28) (2,78) (4.41 ) (3.10) (3.30)

cS
-0.0647 -0.0663 -0.0157 -0.0280
(-1.70) (-1.81 ) (-0.47) (-0.89)

À
0.3471 0.2484 0.2471 0.2466
(3.81) (20.22) (19.78) ( 19.90)

Adj. R-squares 0.6483 0.7613 0.7644 0.7626 0.7200 0.8048 0.8075 0.8075

No. of cross
12 J05 J05 305 12 305 305 305

sections

No. of
88 1956 1956 1956 88 1956 1956 1956

observations
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•
Appendix G (eoneluded)

Changes in Volatility (SY window)

MI (IFee indice.\"j: VI/=a, +yPo.HUb,,+[AWVolJ +/.'"

Ml (Im/i"it/IUlI Firms): Vm=as,+ yPos/Lib,,+[AWVolJ +cm
M3 (lmlil'itllltli Fi,.",s ",it" World Rank ill Size): VJI/ == au+yPostUbjr+ô(WRallk(.\'izesJ ·PostUh,J+[ÀWVolJ +Cm

M4 (Im/i\'idlWI Fi,."u wi'" DomesfÎc Rank in Size): VS" == aSI +yPoSILibl/+8(DRllllk(sizesJ·PoslLib,J +1À. WJlolJ +cm

•

The panel regressions are perfomled using the log of annually realized volatility (standard deviation) of both IFCG indices and individual firms in 12 emerging
markets. The data covers 60 months before and 60 months aner market liberalization, excluding the 8-month DurLib period. Liberalization dates are from
Henry (2000). V,sl" is the log of realized volatility for country i (for asset ,\. in country i ) at time t. Pos/Lib" is a dummy variable that takes on the value one in
each of the 60 Pm'tUb months in country i. a(S}, mensures the average yearly volatility for country i (for firm s in country i ) before market liberalization and r
measures the average change in the volatility aner liberalization across aU the countries for IFCG indices and across aU the firms for individual firms data.
WVo/, is the log of realized volatility of World market return (MSCI World index) that is used to control for world market volatility. WR(lIlk(sizesJ is a
worldwide Tank measure in firm size {= (firm's rank/total number of firms in 12 markets)l. DR(mk(sizesJ is a firm's rank in the local market i {= (firm's
rank/total number of firms in each market)}. The changes in the voJatility for M3 and M4 are measured by y+t5WR(mk(sizesJ in the case of World rank size
measure, and y+ôDRallk(s;zesJ in the case of domestic rank size measure. t-statistics based on heteroskedasticity-consistent (White) standard errors are reported
in parentheses.

Be/ore Colllrol/illg/or WorJd Markel VohJ/ilil)' After COlltrolli"g/or Worlt/ Market Vola/iliry

IFCG Indices Fi,.,,,: Avel'llge
Fi,.,,,: Fi,.,,,:

IFCG Indices Fir",: Avel'llge
Fi,.,,,: Fi,.",:

Wurld Rank Dumestie: Ra"k Wurld Rank Domes/ie Rank

0.27J8 0.0901 0.1303 0.J22J O.J 731 0.0141 0.0188 0.0204
Y (5.58) (8.03) (5.97) (5.07) (3.97) (1.24 ) (0.90) (0.92)

cS
-0.0783 -0.0573 -0.0100 -0.0118
(-1.96) (-1.47) (-0.28) (-0.34)

À
0.4283 0.3168 0.3J78 0.3J64
(6.44) (24.39) (23.74 ) (23.98)

Adj. R-squares 0.6837 0.6926 0.6942 0.6923 0.7256 0.7664 0.7645 0.7667

No. of cross
12 305 305 305 12 305 305 305sections

No. of
109 2340 2340 2340 109 2340 2340 2340

observations
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•
Appendix H

Changes in Correlation Coefficient with World Market Return(3Y windows)

MI (lFCG imlices): CRII=a,+yPostUh"+[AWVoIJ+l:,,
M2 (/miivic/ual Fi,.",.\,): CRm=as,+ yPostUhll+{AWVolJ +1.'Jj/

M3 (/mlividual Fir",.\' "'it" World Rank in Size):CRm=as,+yPostLibi,+ô(WRank(size)J ·PostUb,J+[AWVolJ +L~"

M4 (imlivitlllai Fir",.\' w;tl1 Domest;c Rank in Size):CRfI/= as, +yPo""tLih"+ô(DRank(sizeJJ ·PostUb"J +[A WVolJ +L~"

•

The panel regrcssions are performed using the annually realized correlation coefficient of both IFCG indices and individual firms in 12 emerging markets, The
data covers 36 months berore and 36 months aner market liberalization, excluding the 8-month Dm'Ub period. Liberalization dates arc l'rom Henry (2000),
CR(H" is the correlation coefficient \Vith World market (MSCI World index) returo lor country i (Ior asset s in country i) at time t. PostLib" is a dummy variable
that takes on the value one in each of the 36 PostLih months in country;. a(s/I measures the average yearly correlation with World market rctum for country i
(for firm.\' in country; ) before market Iiberalization and r measures the average change in the correlation after Iiberalization across ail the countries for IFCG
indices and across ail the firms for individual firms data. WVo/, is the realized volatility of World market returo (MSCI World index) that is used ta control for
World market volatility. WRm,k(sizesJ is a worldwide rank measure in firm size {= ( firm's rank/total number of firms in 12 markets»). DRcmk(sizesJ is a firm's
rank in the local market i (= (firm's rank/total number of fimlS in each marketH. The change in the correlation coefficient for M3 and M4 are measured by
y+8WRank(sizesJ in the case of World rank size measure, and y+ôDRallk(s;zesJ in the case of domestic rank size measure. t-statislics based on
heteroskedasticity-consistent (White) standard errors are reported in parentheses.

Before Colltrol/i"g for Wor/d Atlm'kel VO/alility After Colltrol/ing fol' Wor/d Mllrket Vu/atilit)'

IFCG I"d;ce.\' Fi,.,,,: Avemge
Fi,.,,,: Fi,.,,,:

1FCG /nclices Fi,.,,,: Avemge
Fi,.,,,: Fi,.,,,:

Wor/d Remk Domestic Rtmk Worlel Ra"k Domestic Rank
0.1255 0.0830 0.0026 0.0772 0.0982 0.0299 -0.0488 0.0225

Y (2.25) (8.22) (0.14) (3.93) (1.75) (2.87) (-2.53) ( 1.12)

8
0.1621 0.0110 0.1542 0.0137
(5.42) (0.32) (4.95) (0.41 )

À
1.1890 1.7216 1.7083 1.7218
( 1.84) ( 16.(6) (16.53) (16.52)

Adj. R~squares 0.1271 0.3472 0.4127 0.3471 0.1465 0.3993 0.4049 0.3974

No. ofcross
12 305 305 305 12 305 305 305sections

No. of
67 1540 1540 1540 67 1540 1540 1540observalions
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•
Appendix H (continued)

Changes in Correlation Coefficient with World Market Return (4Y window)

MI (IFCG illtlic:e.\'): CRi,=a,+yPostLibü+[AWVoIJ+&"
Ml (1IltIil'itlllll! Firms): CRsif=us,+ yPostLib,,+[ÀWVolJ +cS/t

A13 (1lldil'itillll/ Firms wilh Worlt/ Rank in Size):CRs" = Us1 +yPostLibü+t5(WRllnk(sizesJ*PostLib,J+[AWVolJ +I.'S/I
M4 (1IltIil'idlla/ Firms with Domesric Rank il1 Size):CRS/I=us,+ yPosrLihi,+t5(DRllnk(sizesJ·Pos/Lih,J+[AWVolJ +CSI/

•

The panel regressions are perfomled using the annually realized correlation coefficient of both IFCG indices and individual firms in 12 emerging markets. The
data covers 48 months before and 48 months after market liberalization, excluding the 8-month Dm'Lib period. Liberalization dates are from Henry (2000).
CR,slII is the correlation coefficient with World market (MSCI World index) retum for country i (for asset s in country i) at time t. Pm·tLib" is a dummy variable
that takes on the value one in each of the 48 Pos/Lib months in country i. U(S)I measures the average yearly correlation with World market return for country i
(for firm s in country i ) before market liberalization and y measures the average change in the correlation after Iiberalization across ail the countries for IFCG
indices and across ail the firrns for individual firms data. WVol, is the realized volatility of World market retum (MSCI World index) thnt is used to control for
World market volatility. WRelllk(sizesJ is a worldwide rank measure in firm size {= ( firm's rank/total number offirms an 12 markets»). DRllllk(sizesJ is a firm's
rank in the local market i {= (firm's rank/total number of fimls in each market)J. The change in the correlation coetlicient fbr M3 and M4 arc measured by
y+c5WRll/lk(.'1izesJ in the case of World rank size measure, and y+i5DRewk(sizesJ in the case of domestic rank saze measure. t-statistics based on
heteroskedasticity-consistent (White) standard errors are reported in parentheses.

Belore COlllrollinglor Worlc/ Market VO!cllility After COlllrollillgJin' Wo,.'" MW'ket Voltllili/y

lFCG Imlic:es Fi,.",: Averllge
Fi,.,,,: Fi,.,,,:

IFCG Indices Fi,.,,,: Awrllge Fi,.,,," Fir",:
Wo,./cl Rallk Domeslic Ra"k Wode/ Rank Domestic Rank

0.1338 0.0958 0.0255 0.0876 0.1079 0.0527 -0.0159 0.0412
Y (2.59) (9.44) ( 1.28) (4.33) (2.10) (5.21) (-0.81 ) (2.09)

ô
0.1379 0.0147 0.1320 0.0206
(3.95) (0.42) (3.95) (0.62)

À
1.4485 1.6202 1.6251 1.6191
(2.60) (17.43) (16.99) (17.17)

Adj. R-squares 0.2410 0.3438 0.3111 0.3353 0.2841 0.4126 0.3789 0.4025

No. of cross
12 305 305 305 12 305 305 305

sections

No. of
88 1956 1956 1956 88 1956 1956 1956

observations
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•
Appendix H (concluded)

Changes in Correlation Coefficient with World Market Return (SY window)

•
MI (IFCG illdic'es): CR,,=a;+ yPostLib,,+[AWVolJ +Li,

Ml (bUJil'itJlIlll Firl1ls): CRIII-as/+yPostLib,,+[ÀJYVo/J+cs/l
M3 (/IUJil'itJlIal Firl1ls with Wor/ci Rallk ill Size):CRj;,=as;+yPostLibi,+8(WRcmk(sizesJ·PostLib,J+[AWVolJ +CJI/

M4 (11U1i\'idlllll Firms with DOl1le.~tic Rallk in Size):CRS/I-as;+yPo~,tLib;,+ô(DRll"k(sizesJ ·Pm'tLib,J+[AWVo/J +Cs;,

The panel regressions are perfonned using the annually realized correlation coefficient of both IFCG indices and individual firms in 12 emerging markets. The
data covers 60 months before and 60 months after market liberalization, excluding the 8-month DlII'Lib period. Liberalization dates are l'rom Henry (2000).
CRrSl/, is the correlation coefficient with World market (MSCI World index) retum for country i (for asset s in country i) at time t. Po.\'tLib;, is a dummy variable
that takes on the value one in each of the 60 PostLib months in country i. arsl' measures the average yearly correlation with World market retum for country i
(for firm s in country i ) before market liberalization and r measures the average change in the correlation aner liberalization across ail the countries for IFCG
indices and across ail the firms for individual firms data. WVol, is the realized volatility of World market return (MSCI World index) that is used to control for
World market volatility. WR{mk(sizejJ is a worldwide rank measure in lirm size ~= ( firm's rank/total number oflirms in 12 marketsU. DRimk(size,J is a firm's
rank in the local market i (= (firm's rank/total number of fimlS in each market)~. The change in the correlation coefficient for M3 and M4 are measured by
y+ôWRcmk(sizesJ in the case of World rank size measure, and y+ôDR(lllk(~'izesJ in the case of domestic nmk size measure. t-statistics based on
heteroskedasticity-consistent (White) standard errors are reported in parentheses,

Before CUlllro/li"gfor Worlt/ Market Voltltility AJie,. Co1ltro/lillgfor Worlt/ Market VolatiliO'

IFCG /mlic:e.\' Fi,.,,,: A\'erage
Fi,.,,,: Fi,.,,,:

/FCG I"dice.\' Fir",: Awrag('
Fi,.",: Fi,.",:

Wor/ci Rcmk Domestie Rank World Rank Domestic: Rank

0.1168 0.0902 0.0103 0.0540 0.1131 0.0609 -0.0246 0.0134
Y (2.53) (8.49) (0.51 ) (2.59) (2.47) (5.65) (-1.22) (0.64)

ô
0.1536 0.0664 0.1641 0.0875
(4.32) ( 1.85) (4.67) (2.50)

À
1.2469 1.5153 1.5260 1.5275
(2.27) (15.16) (15.09) (15.06)

Adj, R-squares 0.1350 0.1695 0.1704 0.1684 0,1748 0.2504 0.2490 0.2488

No.ofcross
12 305 305 305 12 305 305 305

sections

No. of
109 2340 2340 2340 109 2340 2340 2340

observations

131


