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This article presents an analysis of financial integration for emerging
financial markets. Theresultsindicatethat for the sample of countries examined,
Argentina, Chile, Mexico and Thailand’s stock markets are financially
integrated. Conclusions are reached by first identifying endogeonous breaks in
multiple stock return series and then constructing confidence intervals around
these break dates. Further support is provided that identified breaks are due to
integration by performing statistical analyses on the return series pre and post
break. In general, the stocksin integrated countries become more correl ated with
world and industry indexes. Mean returns for these stocks decrease and become
more aligned with the mean returns of their respective industry indexes. In cases
where we do not find supporting evidence for financial integration, the break
dates correspond to currency crises or other events that caused a shift in the
return series (JEL G15, G12).
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|. Introduction

What ismeant by the phrase*”financial integrationin capital markets’?
Simply defined, if financial markets are integrated, financial assets
traded indifferent markets, but with related risk characteristicswill have
similar expected returns. A country’s stock market can move from a
segmented regimeto an integrated one as various|iberalization events
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occur: often the relaxation of government restrictions on foreign
participation in their equity markets facilitates this transition. In the
absenceof looseninginvestment policies, other vehiclesdo exist which
allow foreign investment in equity markets (i.e. country funds and
ADR’s).

Recently, dating theintegration of emerging equity marketshasbeen
receiving greater attentioninthefinanceliterature (see Bekaert, Harvey,
and Lumsdaine [2001]). Emerging equity markets have continued to
grow duein part to the changing laws governing foreign investment in
these markets. During the last decade, there has also been adramatic
increasein theissuance of American Depository Receipts (ADR'’S) or
General Depository Receipts (GDR’s) that alow trade of foreign
securities on the NY SE or on non-American exchanges. One would
expect theseand other liberalization eventsto have someimpact onthe
pricing of acountry’s securities and thus, potentially contribute to the
integration process in the emerging market. However, it would be
incorrect to presuppose that regime switches occur at a known
liberalization event date. Even when governmentsinstitute apolicy to
open stock marketsto foreigners, thedesired effect of increased foreign
participation may not occur and thus, themarket will remain segmented.
Therefore, the ability to accurately date when switches in security
pricing regimesoccur requiresaformalized statistical model. Thenotion
of datingfinancial integration' should beof great interest to practitioners,
governmentsand academics. For theseindividuals, the subject areasin
which the dating issue is relevant include portfolio management,
economic policy, corporateinvestment policy, and asset pricing research.
For instance, agovernment who instituteslegislationto reducebarriers
to foreign investment may wish to know if this legislation has been
successful in achievingitsgoals. An academic performing studieson
thecost of capital for emerging marketswill needto usevalid periodsof
estimation which do not cross the time when markets switch from a
segmented to anintegrated regime. These particular exampleshighlight
the need to develop and utilize econometric techniques for dating the
integration of emerging markets to the global financial markets.

1. Dating financial integration in this article refers to identifying the period where
stock market returns behave similarly to global markets. First a break in the return process
is identified and then statistical evidence is provided to confirm that the break is due to
financial integration.
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By examining stock market variables in emerging economies,
particularly the return generating process, much can be learned with
respect to the dating of financial integration of these countries’ stock
markets. Asemerging markets movefromasegmented to anintegrated
regime, one would expect stock returns to be impacted by the
liberalization process, mostly because of changingrisk characteristicsin
the emerging market stocks. In order to test for achange in the return
process, one could construct atest that specifiesanull hypothesisof no
structural break? in a regime versus the alternative of an unknown
structural break. Specifically, such atest could examine breaksin a
stock’ s return series through time. The necessary (but not sufficient)
conditionfor concluding that capital marketshaveintegrated would be
the detection of astructural break in the specified model of returns. If
wefail to reject the null hypothesis of no structural break in the stock
return generating process, thenwemust concludethat the stock markets
have not integrated. Once a break is detected, the next step is to
examine what changes occur in the time series post identified break
date. Theintuitionabout theeffectsof financial market integration can
then be statistically tested in order to confirm that the break identified
was caused by market integration.

In this study, stock return data is obtained from the Emerging
Markets Data Base (EMDB) compiled by the International Finance
Corporation (IFC). Thisstudy attemptsto datethefinancial integration
of eight emerging equity marketsin Latin Americaand South Asiato
world equity markets. The analysis uses the econometric methods
developed by Bai, Lumsdaine, and Stock 1998 (BLS[1998]) toidentify
asinglebreak in multipletimeseries. A VAR system of autoregressive
equations for each country’s stocks is developed in order to identify
breaks in each country and construct confidence intervals for each
break. Our contributionsto theliterature are along thefollowing lines:
past studiesusing these methods haverelied on country indexes, which
change from year to year.> Additionally, these studies only use one
financial seriesor modificationsof the priceindex seriesfor any given

2. A structural break can be defined as a change in the coefficients on the dependent
variablesin amodel, tested at a specific point in the sample under consideration.

3. See IFC Index Report (1999) for a detailed description of country index
composition.
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country. Confidenceintervalsarereduced by adding macrotimeseries
or by combining the return series with the dividend yield or atrading
volume measure. Often, confidenceinterval endpointsderived from a
singleserieslie completely outside the sampledataperiod. The power
of the BLS (1998) method lies in the narrowing of the confidence
interval when adding additional time seriesto the VAR system—thus
providing a more informative statistic for the identification of break
dates. In addition, the methodol ogy isdesigned to work with seriesthat
share a common break. It seems logical that using return series for
individual stocks from the same country should do well inidentifying
suchabreak. By usingthereturn seriesof stockswithinagiven country,
this study may be able to identify this common break attributable to
financial integrationmoreaccurately. Inorder tofurther corroboratethe
article’ sfindings, aVAR analysisonthelarger stockswill berunwithin
each country. Interest in the larger stocks returns (i.e. larger market
capitalization) is that these are the stocks that are more frequently
traded and of more interest to developed country portfolio managers.

Another major contribution will be the linking of the break dates
identifiedto: (1) actud liberalization eventsinacountry and (2) relevant
statisticswhich areindicative of integration. In order to accomplishthe
former, an attempt will be madeto placetheidentified break datewithin
the timelineof theemerging market’ spolitical, economic andfinancial
liberalization events over the period of the study. The latter will be
addressed by looking at relevant statistics pre and post break date and
will include: (@) differencesinmeanreturnsfor theindividua stocks; (b)
differences in mean returns of the stocks versus the mean returns of
their world industry index; (c) regression coefficients (betas) of the
individual stocksagainst theMorgan Stanley World Index (M SWI); (d)
betas with the Standard and Poor’ s 500 (S& P500) and (e) betaswith a
stock’s industry index.*

Post financial integration, one would expect mean stock returnsto
decrease.® Intuitively, thisshoul d happen because of increased demand
in the emerging stock market aswell as, risk sharing benefits, both of
which would drive returns downwards. Betas with world indicators

4. World industry indexes are provided by the data used in Fama and French (1997).

5. Domowitz, Glen, and Madhavan (1997) show this is true for Mexican stocks with
different trading classes.



Emerging Markets I ntegration 263

should increase if the stock markets of our emerging economies do
financially integrate at or around the identified break date ( i.e., their
returns post break should move more closely with the US and world
indicators).® Financia integrationimpliesthat anindividual stock’ smean
returnwould become moreaigned with themean return of itsrespective
industry index. The econometrics of constructing tests pre and post
break date onthesestatisticswill bediscussedin greater detail in section
[11 of thisarticle.

The countries in this study have been prone to large swingsin
exchange rates due in large part to loca crises during the last 2
decades.” Therefore, local currency datawill be used in order to avoid
identifying abreak in stock returnsthat may actually betheresult of the
exchangerate present in all individual stock returnsif the stock prices
are denominated in US dollars. The IFC derives its US equivalent
returns by using the spot exchange rate to convert local currency
returns. Because of this, there are two potential drawbacks to using
USD returns. Thefirst is that additional noise is introduced into the
return series that may mask a break due to financial integration.
Second, if abreak isdetected inthereturn seriesthat isidentified using
USD returns, one may actually be capturing extreme movement in
exchangeratesand not aswitchinthe country’ spricing mechanismfor
stocks. From a practitioner's standpoint, USD returns can be
decomposed into 2 elements: the local return component and the
exchangeratecomponent. Forwardsand futuresmarketsareavailable
tohedgethecurrency risk element. However, thereisno natural hedge
for the local return portion and so this part becomes the only matter of
importancein pricing asecurity intheemerging market. Thus, breaks
induced by the segmentation/integration process are better identified
when using only the local returns portion of the time series under
investigation. Onecaveat isthat alocal currency crisesmay still impact
returns, independent of the exchange rate fluctuation. However, this
study avoidsthe additiona noisethat ismost pronounced intheexchange
rateseriesby notincorporatingitintotheanaysis. Wecontend that past

6. Bekaert, Harvey, and Lumsdaine (2001) find that the index returns for their
countries are more correlated with world returns post integration.

7. For example, Brazil has gone through various currency reforms that followed
inflationary crises caused by permanent government deficits.
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studies, inparticular Bekaert, Harvey, and Lumsdaine (2001), could have
identified different or insignificant datesusing USD returnsinstead of
local currency returns.

We hope to accomplish the following in this study: (1) identify
significant break datesfor emerging market countries, which differ from
past studiesdueto theuseof individual stock returnsandlocal currency
returns; (2) construct meaningful confidence intervals using multiple
stock series; (3) examine the behavior of mean stock returns pre and
post break; (4) further link the break date to financial integration by
examiningindividual stock betaswith respect totheM SWI, S& P500 and
industry indexes pre and post break; and (5) corroborate the break date
findings by comparing them to actual liberalization events which
occurred in this study’ s sample of emerging market economies.

This article proceeds as follows: section Il outlines the relevant
literatureinthefield. Insection 11, we discussthe dataand methodol ogy
usedinthisstudy. Section 1V providesadetailed analysisof our results
for our sample of Latin American and South Asian countries.
Conclusionsand adiscussion of areasfor further research are presented
insection V.

Il.Literature

The literature on economic and financial market integration can be
dividedintotwo areas. Thefirst areadevel opsthenotion of integration
inconjunctionwithaparticular asset-pricingmodel or pricingkernel. The
main idea here is to postulate that assets which exhibit related risk
characteristicsshouldyield similar returns. Thefollowing articlestest the
integration of capital markets by considering the returns of assets of
similar risks: Errunzaand Losq (1985), Campbell and Hamao (1992),
Mittoo (1992), and Ammer and Mei (1996). These studies develop
adhoc model stotest thishypothesis, utilizing both macro-economic and
financial variables.

Thetechnology we useinidentifying breaks hasitsfoundationsin
the second area of theliterature. Thisliterature beginswith empirical
studiesrelated to regimebreaks: specifically exploring theexistenceor
lack thereof of unit rootsin macroeconomic data. These studiesfocus
on changing slope (or intercept) coefficientsin the specific functions
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examined. Perron (1989) and Rappaport and Reichlin (1989) both
explore the implications of aregime change based on regressions of
macroeconomic data at a “known” date. Banarjee, Lumsdaine, and
Stock (1992), Hansen (1992), Andrews (1993) and Andrews, Lee, and
Ploberger (1996) explorestructural changesineconomictestingwithan
unknown changepoint. Finally, Bai, Lumsdaine, and Stock (1998) extend
the research to devel oping confidence intervalsfor asingle break date
in multivariate time series. Bekaert, Harvey, and Lumsdaine (2001)
identify potential integration datesfor the countries represented inthe
Emerging Markets Database (EMDB) by using the above stated
technology. They utilizetheindexesfor the countriesand examinetotal
returns, aswell asdividendyieldsand other financial variablesreported
inthe database. Their means of achieving multiple seriessystemsisto
coupletheindex financial variable withworld instruments. They aso
examine the implications of potential integration on returns, dividend
yieldsand credit ratings post break date. This study utilizes the above
mentioned techniques to examine financial integration on a stock-by-
stock basisand VAR combinations of multiplestock return seriesfor a
givencountry. Asprevioudly discussed, using return seriesfor individual
stocks rather than adding macro economic seriesmay lead to different
breaks in some cases which are indicative of the financial integration
periodsfor our sampleof emerging market countries. A comparison of
break dates where significant differences are found is provided in
section 1V, where country results are highlighted.

[11. Data and M ethodology

Wechosethe countriesinthisstudy by using the I FC regiona groupings
(Latin America and South Asia) because there are more differences
across regions than within regions. Even though these emerging
economies liberalized within the last ten years, they have tended to
follow regional trendsand policiesintheir liberalization andintegration
policies. Other Latin American and Asian countriesareincludedinthe
|FC database, however they are either included in other regions of the
| FC classification or contained insufficient datasets for this particular
study.

Individual stocksfor each country weresel ected based on atradeoff
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between (1) market capitalization and (2) available trading history.
Sincemany of thestock market liberalization eventsoccurredinthelate
1980’ Jearly 1990’ s, enough trading datawasrequired for the sel ected
stocksinorder toruntheVAR analysis. Althoughthisdid requiresome
qualitativejudgement based on what trading period was sufficient, the
choicesof individual stocksfor each country do containthelarger stocks
for that country. Itislikely that theselarger and morefrequently traded
stockswill exhibit the breaksinthereturn generating process, whichis
the necessary condition for financial integration to occur. Market
capitalization for each stock and trading period for each country are
reported in table 1 for Latin America and table 4 for South Asia.

Specifically, total returns were examined for 8 emerging market
countriesin Latin Americaand South Asiacategoriesasreported by the
IFCfor the period 1975/12-1999/09. Past studieshaveconsidered U.S.
dollar total returnsfor country indexes. Instead, this study utilizesthe
returnsfor individual stocksinlocal currency. Anexplanationfor using
local currency returnsis provided in the introduction of this article.
Utilizing the methodology developed by BLS (1998)8, a country-by-
country stock analysisis performed inorder to: (i) identify break dates
in the market regime and (ii) construct confidence intervals for these
break dates. Subsequently, (iii) resultsare corroborated by calculating
beta coefficients between the returns for stocks against various world
indexes as well as, by examining changes in mean returns for these
stockspreand post break date. ThefollowingV AR system of equations
is considered:

P U P 0
Yi =,U+ZAJ Yeoj + X+, (k)ﬁ" +ZBjyt—j +MX 47 +e, (1)
= IE

wherey, 4, A and g aren x 1, Ayand B, aren x nand d, (k) = O for t
< kandd, (k) =1fort> k. kisthe stated “break” date, X, represents
anexogenousvariablethat in our casewill betheMorgan Stanley World
Index (MSWI).

In order to run the VAR analysis, the appropriate lag length is
identified (testing 0 to 6 lags) in the VAR systems for each country’s

8. All equations are taken directly from BLS (1998).
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stocks. This should be an adeguate rangeto capture any lagged effects
in the VAR system. Any lag length greater than 6 would probably
consume degrees of freedom unnecessarily as historical information
greater than 6 months old would not improve the fit of the model.®
Usingthecriterion developed by Sims(1980), thefollowing statisticis
maximized:

A=T(in|s|-In|S]), 2

where Sisthe n x nresidual covariance matrix based on lag length p
and S isits counterpart for p+1 lags. The statistic has a chi-squared
distribution with n? degrees of freedom. The test is one in which we
keep adding lags until the last parameter matrix does not lead to a
significant improvement in the fit.

Following BLS(1998), asequence of Wald statisticsisdevel opedfor
eachk=K+1,..., T-K where k" isa15% trimming value of the sample

T.1° For any given k, the estimators of B(k) and F (k) testing S =
0, are:t
~ T ~
B(k)= é"z (z5z, E
=1

lf(k)zT{Ré(k}' gﬁr‘l: 257!

-1

T ~
z Z3MY,, (3

t=1

[

1R§ {rRB(}. @

where R= (0, I) or RB = S5 and 5, isthe X obtained from OLS
residuas under the alternative hypothesis given k.2 Based on the

9. In our empirical implementation we do not find lags higher than 6.

10. The trimming is the reduction of the sample size at the beginning and end of the
sample to guarantee non-singular matrixes.

11. This tests whether or not a change has occurred on the coefficients of the variables
used in the VAR system, i.e., does a structural break occur in the system for any given
month (k) in the sample period.

12. F (k) represents the Wald test statistics derived from using our data at each month
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sequence of statistics obtained in the previous step, onewould choose
the maximum F, process, or the maximum Wald statistic. BLS (1998)
show that F, (k) has the following limiting distribution:*?

FO)={ra-r} we)-rw), ©)

for r € (0, 1), where W is a standard Brownian motion process and
7 =k/T . It is shown that since max is a continuous function, BLS

(1998) derive max, F; = SUpF'(z). The k that maximizes FH(K) isthe
estimated break date. The test is called the Sup-Wald test. Ciritical
values are obtained using 2000 Monte Carlo simulations with a
discretization grid of 5000. Thisisadiscrete approximationtothelimiting
distribution of F*. The dimension g in appendix A isequivalent to the
dimension of S5 in F(k). One can usethistableto comparethe max F-
(k) statistic and thus test for significance at the 10%, 5% and 1%
levels.** Using the derivation of BLS (1998, theorem 4) confidence
intervals can be constructed for the breakpoint by:

-1

K*a, 5, as& ) s(Q=")s(ss )% , (6)

éz%ivtv;,

and a,,,, = 4.67 and 7.63 for 90" and 95" percentiles respectively.’ 16

where

represented by tau. It is the statistic used to test the hypothesis S5 = 0O, incorporating the
estimates of the é(k) (coefficients from the VAR analysis) and 5, is the covariance
matrix of the error terms.

13. Seetheorem 1in BLS (1998) for proof.

14. Similar values using this Monte Carlo approach can be found in Bekaert, Harvey,
and Lumsdaine (2001).

15. V&L Yea s oo Yo %) Where the y variables represent the lags of the stock
returnsin the VAR and X represents the MSWI.

16. Picard (1985) provides a proof of the limiting distribution of V' and derives these
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Wepostulatethat thelarger stockswithinacountry may bemoreapt
to result in a break due to foreign investor interest. Thus, the VAR
systemisrunonthelargest 3and 5 market capitalization stockswithin
each country, and on all stocks in the country in order to test for
significanceand improvement ininterval width. It should be noted that
we do not form portfolios of these stocks but instead, use the
econometric technology mentioned to run each stock series in a
multivariate system.

Support for integration

Weprovidesupport for our break dateresultsin several ways. First, we
observe where our break date falls in the sequence of liberalization
eventsfor aspecific country and judge thefeasibility of itsplaceinthe
timeline and integration occurring at that date. Next, a series of
regressionsof thestock returnson variousworldindexesisperformed.
A test is constructed to see if the covariance of the countries stock
returns increases with the world indicator indexes as proxied by the
MSWI, S& P500 and industry indexes compiled by Famaand French
(1997). Thefollowing Wald statistic is constructed which tests for a
significant difference in the betas pre and post break date:

W = (Bpre - BpOS( )(Vpre +Vp0$t )_l(Bpre - BpOS() ' (7)

where W is distributed chi-squared with one degree of freedom, B
representsthe regression coefficient of the stock return onthe MSWI,
S&P500 or industry index and V represents the White variance-
covariance matrix of the estimated coefficients adjusted for
heteroscedasticity. Our prior isthat post financial integration, weshould
see an increase in the beta coefficients with respect to the MSWI,
S& P500 and industry indexes. The reasoning is quite simple—if the
stocksof our emerging economiesdo financially integrateat or around
the identified break date, their return post break should move more
closdy withtheUSandworldindicators. A stock inaparticular industry
would be expected to movemoreclosely with theoverall industry index.

values.
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In addition, an analysisis performed on the mean stock returns pre
and post break date (disregarding 3 months on either side of the break
date). Past research has shown that when foreigninvestorsareallowed
to purchase emerging market stocks, these stocks experience a
decreaseinreturns(see Domowitz, Glen, and Madhavan[1997]). One
explanation for thisisthat the price of thestock ishid up at that timeby
the increased demand and thus the overall yield is less. Another
argument isthat the risk sharing that occurs onceforeigners add these
stocks to their portfolios decreases the risk of holding that stock and
hence decreases the return as well.

Financial integrationimpliesthat stockswithinaparticular industry
exhibit similar risk characteristicsto theindustry benchmark, henceyield
similar returns. Thisstudy usestheworld industry indexes constructed
by Fama and French (1997) and compares a specific industry index
return with thereturnsof corresponding stocksin the emerging market
countries pre and post break date. We expect to see a significant
difference pre break and no difference post break if markets are
financially integrated. In order to test for significant differences, the
following test statistic is constructed:

Z =(y-%)/s(y -%), ®

where y and X represent the mean returns of the stock and industry

index respectively. The difference is computed for both pre and post
break date returns and follows a standard normal distribution.

V. Results

A. Latin America

Thecountriesincludedinthisanalysisare Argentina, Brazil, Chileand
Mexico. Other Latin American countriescoveredinthedatabasedid not
have sufficient data or large enough stock markets in order for our
econometric techniques to work properly. Except for Brazil, all other
countries in the Latin American sample show strong evidence of
financial integration.
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Argentina

Eleven stocks were examined for which data were available from
December 1984 to September 1999. Themajority of these stocks break
at or around June 1989. In addition, the largest 7 stocks al exhibit the
same June 1989 break (i.e. those stocks which are traded more
actively). Forindividual stocksthebreaksaresignificant at the 1% level
(see table 1A). When the VAR system is run for the largest 3 and 5
stocks, theindividual stock findings are confirmed and the confidence
interval sare narrowed. Both systemsof equationslead to the same June
1989 break, significant at the 1% level. Whenthesystemisrunwith all
11 stocks, a dlightly later break date is found but this break is only
significant at the 10%level. Thismay beattributed to theintroduction of
the smaller stocks in the VAR system that break at alater date (i.e.,
potential outliersin the sample due to smaller market capitalization).

The timeline for Argentina would seem to support the mid 1989
break as onethat occurred dueto financial integration. The Argentine
government’s commitment to economic reforms began in 1988 and
included liberalizing trade and an aggressive privatization program.
Legidationintroduced in November 1989 essentially removed | barriers
toforeign stock market investment. Any onevehicleor combination of
these occurrences can lead to a switch in the pricing regime of an
emerging country’ s stocks.

Tables 2 and 3 provide strong evidence that the breaks found for
Argentinaareindeedindicativeof financia integration. Table2A shows
that themeanreturnsfor all 11 stocksdecrease significantly post-break.
With respect to both the S& P 500 and the M SWI, almost all the stocks
inthesampleexhibit significant increasesin betacoefficientspost-break
(seetable 3A). We do not report industry return results however, the
differencesbetweenthestocks' returnsandtheir corresponding industry
returns is statistically different from zero pre-break. Post break this
differencevanishes. For thelargest 5 stocks, findingsindicatethat stock
returns move more closely with their industry returns post-break and
these regression coefficients are significant at the 5% level.

Brazl

Weselected 10 of Brazil’ sstocksfor the period May 1987 to November
1996. Theresultsobtained are challengingto analyze. First, the break
dates obtained in table 1B vary from stock to stock. These differences
increasefor thedifferent groupings, bringing into question theexistence
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of auniquebreak and the occurrence of financial integration. Thebreak
dates seem to coincide with currency reformsintroduced in late 1993
and mid 1994. Thesereformswereintroduced following theinflationary
crises caused by the permanent government deficits. Liberalization
eventsin Brazil occurred somewhat earlier, particularly major reforms
to foreign investment law, which were introduced in mid 1991.

Past studies have dated integration in mid 1991 (for example,
Bekaert, Harvey, and Lumsdaine [2001]) however we do not find
evidenceto support thisclaim. Although not reported inthetables, we
run separate analysesfor thisbreak date and find no support for change
in mean returns nor increasesin correl ation coefficients. Themid 1994
break date results reported are biased due to insufficient observations
and large negative returns post break. Thus, we find that the results
obtained for Brazil are inconclusive.

Chile

Eleven stocks are examined for which data are available from
December 1975 to October 1998 (seetable 1C). Except for stock 6, the
other stocks seem to break in early to mid 1980 with 90% confidence
intervalsranging from under one year on either sideto 2 years. Ten of
the 11 stockshavesignificant break datesat the 1%l evel of confidence.

Significant resultsare obtained when we combinethe 3and 5largest
stocks in the sample. Thetop 3 market capitalization stocks appear to
break in 1980 with amidpoint of May 1980. Theinterval is5monthson
either sideof thisdate. Thisresultissignificant at the 1% level. Results
obtained for the 5 largest stocks at the 90% interval areal so significant
at the 1% level. Theinterval is narrowed to 3 months on either side,
however themidpointisafew monthsearlier (January 1980). Usingall
11 stocksinthe VAR system improvestheinterval to 1 month for both
the 90% and 95% intervals, however produces a dlightly different
interval duetoan earlier break date of July 1979. Chile sstock index in
both local and US currency appears to break in 1980 as well, with a
midpoint of July 1980for both cases (seetable 1C). However, theresult
for theindex inlocal currency producestighter confidence bandsthan
the country index in USD.

Chileisaninteresting country to analyze asitsfocuswith respect to
economicandfinancia liberalization preceded any of itsLatin America
partners, occurring in the late 1970’ s and throughout the 1980’s.
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“Themost difficult, controversial, and costly reforms—including
thebulk of privatization, tradeliberalization, financia deregulation,
and major market streamlining were undertaken in Chilein the
1975-1980 period; themeasurestaken after 1985 wereminor, in
comparison. Thesuccessof the post 1985 period wasrooted in
the earlier reforms.”’

The IFC declared the market open in late 1988 and the investment
vehiclessuch asthecountry fund and ADR did not exist until 1989 and
1990 respectively. However, during the Pinochet regime, any barrier to
foreign investment was virtually eliminated and by late 1979 to early
1980, foreignershad accessto Chilean compani esthrough unrestricted
direct investment and Decree Law 600. Taking these events into
consideration, abreak datein the early 1980’ sis both reasonable and
highly likely. Certainly our resultsfor individual and groupsof stocksin
the VAR system support this period of integration.

Table 2C providesstrong support that our break dateisindicative of
financial integration. All stocks show that the mean returns decrease
significantly at the5%level post-break. Except for CGE, whichmay be
mismatched with the Fama French industry indexes, the results show
differencesin mean returnsbetween the stocksand their industriespre-
break and no difference post-break.

Bekaert, Harvey, and Lumsdaine (2001) date Chil€' sintegrationinto
world markets around early 1992. We obtain results that indicate
financial integration occurred much earlier (1980). Given our strong
break date results, supporting statisticsand the liberali zation events of
Chile discussed above, we contend that Chile'sfinancial markets did
financially integrate at our reported break date.

Mexico

Theofficial liberalization date by thel FC and the ADR introductionfor
Mexico both occur in mid-1989, as well as break dates reported in
previous studies (Bekaert, Harvey, and Lumsdaine [2001], Buckberg
[1995]). However, this study’s break date and resulting confidence
intervals for the largest 3 and 5 stocks as well asal 11 stocks in the
VAR occurred around June 1987. The confidence intervals for these

17. Library of Congress' Federal Research Division on country studies on Chile (1992).
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TABLE 2. Latin America: Tests for Changes in Mean Returns Pre and Post

Break
Individ. Test Statistic
Stock  Name Pre-Break Post-Break U post < U pre
A. Argentina
1 Perez 0.1266 0.0452 1.87**
2 Renault 0.1033 0.0297 1.81**
3 Astra 0.1133 0.0423 2.05%*
4 Acindar 0.1140 0.0292 1.61*
5 Molinos 0.1296 0.0346 1.98**
6 Nobleza 0.1076 0.0286 1.79**
7 Ledesma 0.1310 0.0240 2.52%x*
8 Alpargatas 0.1115 0.0066 2.14**
9 Garovaglio 0.1121 0.0145 1.84**
10 Atanor 0.1240 0.0201 2.16**
11 Fiplasto 0.1125 0.0183 2.21**
B. Brazil
1 Petrobas 0.2309 0.0035 4,92+ **
2 VaeRDoce 0.2362 -0.0021 6.26***
3 Bradesco 0.2282 0.0146 6.39%**
4 Souza Cruz 0.2239 -0.0122 5.95%**
5 BrasiIPN 0.2100 -0.0400 5.33%**
6 Acesita 0.2153 -0.0629 5.57%**
7 Belgo—Meneir 0.2168 —-0.0280 7.38%**
8 Samitri 0.2079 -0.0072 5.15%**
9 Acos 0.1242 -0.0119 2.29%*
10 Varig 0.2010 -0.0141 4.69%**
C. Chile
1 COPEC 0.1059 0.0139 3.85%**
2 CMPC 0.0955 0.0159 3.33%**
3 CCcu 0.0832 0.0151 2.58***
4 CGE 0.0905 0.0202 2.30**
5 V apores 0.0582 0.0092 2.04**
6 Inforsa 0.0735 0.0016 2.75%**
7 CCT 0.0931 0.0169 2.37%**
8 Conchatoro 0.0772 0.0157 2.43***
9 CTC-B 0.1403 0.0140 2.19%*
10 Elecmetal 0.0794 0.0145 3.28***
11 Eperva 0.0945 0.0025 4,29%**
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TABLE 2. (Continued)

D. Mexico

1 Telmex 0.0142 0.0335 -1.17

2 Cifra 0.0479 0.0293 1.17

3 Kimberly 0.0393 0.0184 114

4 GMexico 0.0418 0.0181 1.16

5 LiverPool 0.0389 0.0252 0.80

6 Penoles 0.0474 0.0174 1.46*
7 Celanes 0.0475 0.0199 1.38*
8 TAMSA 0.0372 0.0143 0.89

9 Desc 0.0437 0.0173 1.27*
10 Cydsa 0.0493 0.0016 2.02%*
11 San-Luis 0.0619 0.0094 2.42%**

Note: We report mean returns for the individual stocks in each country. Test statistics
reported in panels A-D measure significant changes in mean returns pre and post-break.
Changes in mean returns are distributed normally and levels of rejection are standard normal

break datesconsistently indicatethat aregimeswitchtook placein 1987
(seetable 1D). There are afew possible explanations for this result.
TheMexican Country Fund wasintroducedin 1981. Thiswasfollowed
by aggressive measures by the government towards privatization and
investment reforms that helped to spur the Bolsa' s trading activities.
With the country fund (avehiclefor foreign investorsto buy Mexican
stocks) and important government reforms already underway, these
efforts could have been recognized asaclear sign of the opening of the
financial marketstoforeigners. Theliberalization eventsthat occurred
from 1981-1987 could have been sufficient to open up equity marketsto
foreign participation. In addition, important liberalization events that
occurred in 1988 and 1989 could have been anticipated by market
participants. Thus, theeffectsof financial integration could easily appear
sooner than either the ADR introduction or thelFC official liberalization
date.

Eventhoughtheindividual stocksseemto break at different dates(in
particular Liverpool and San Luis) thedifferencesarenot real. Thisis
because the Wald statistics for these stocks are not monotonic and
present various local maxima. The break dates we find correspond to
important events in the Mexican economy, in particular the 1982
Mexican crisisand the 1994/1995 tequilaeffect. These effectsseemto
have been more important for some stocks than for others. All stocks
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havelocal maximainmidtolate 1987 (our reported break date). Thisis
confirmed by running the larger stocks in the system where we
consistently find a break in June 1987.

Inanalyzingtable 3D, itisapparent that using the S& P500 produces
stronger regression results than using the MSWI. Out of the 11 stocks
in the sample, 9 have a significant increase in their beta with the
S& P500 post break; 7 are significant at the 5% level and 2 at the 10%
level. Three of these stocks have betaswhich change from negativeto
positive. Thischangeinsignisan even stronger indication of financial
integration than just a pureincrease. Prior to integration, these stocks
move in opposite direction to the USindex and asthey become part of
theglobal economy, these stocksmovewith thewholeeconomy astheir
betabecomespositive. Thestronger explanatory power of the S& P500
totheM SWI may suggest that financial integration happenswith respect
to the US and not with the world economy.

B. South Asia

The countries that constitute this region in the IFC database include
India, Indonesia, Malaysiaand Thailand. Other countriesinthisregion
were not included because they did not have sufficient data for usto
perform our analysis. With the exception of Thailand, there is little
evidence of financial integration among these countries.

India

India has arapidly expanding stock market that in 1993 listed around
5,000 companiesinfourteen stock exchanges, although only the stocks
of about 400 of these companies were actively traded. Financial
institutionsand government bodi escontrolled an estimated 45 percent of
all listed capital. In April 1992, the Bombay stock market, the nation’s
largest with a capital of US$65.1 billion, collapsed, in part because of
revelations about financial malpractice amounting to US$2 hillion.8
During the same time frame, India was also pursuing various
liberaization policies, including thefirg internationa equity offering, first
ADR andtherelaxation of foreigninvestment lawspertainingtolisted

18. Library of Congress Federal Research Division on country studies on India
(1995).
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Indian securities.*

Fourteen of the largest stocks are examined for the period March
1979 to December 1995. Theresultsfor 7 of the 14 stocks as well as
the VAR system of the largest 3, 5 and 10 stocks all indicate a break
during the early 1992 period. However, table 4A indicates that the
VAR combinations yield insignificant break dates. In contrast, the
individual stocksandindexinlocal currency yield significant breaksat
the 5% level.

In order to disentangle the effectsof integration break versus*local
crisis’ duringthefirst quarter of 1992, we moreclosely examinetables
5and 6forintegration evidence. Statisticsobtainedintable5A provide
little evidence of financial integration with regard to changesin mean
returns. Further, thereisno increase in betawith respect to the M SWI
or S&P500 for any of the stocks. Given the inconsistent break date
results and lack of supporting statistics for financial integration, we
conclude that India has not financially integrated with world stock
markets.

Indonesia

Sixteen stocks for Indonesia are examined for the period December
1989 to December 1995. Asshown in table 4B, the majority of our 16
Indonesian stocks break in late 1991.% Five of the stocks that break
duringthistimeperiod aresignificant at the1%level. TheVAR system
of the largest 3 and 5 stocks also produce alate 1991 break with 90%
confidence intervals being reduced to 3 months on either side of the
break datefor thelargest 3 stocks and to 1 month when weincorporate
the 5 largest stocksinto the system. However, the Wald test statisticis
only significant at the 10% level for the largest 3 stocks and is not
significant for the VAR system that incorporates the 5 largest stocks.
We do not run al 16 stocksin the VAR since 15% trimming is not a
sufficient amount of observationsto cut in order to obtainanon-singular

19. Bekaert, Harvey, and Lumsdaine (2001) date integration for India in 1992. We
find no evidence of financial integration.

20. Although not reported here, we performed our initial analysis on the full sample
which included the Southeast Asian crisis of 1997. A detailed analysis of those results
revealed a bimodal distribution for the Wald statistics produced in our VAR system of
equations. In order to eliminate the late 1997 break due to the Asian crisis, we truncated
our sample to December 1995.
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matrix. By increasingthetrimming value, one obtainsamonotonically
decreasing function since the k that yields the highest test statistic is
trimmed from the sample.

Table 5B shows no difference of mean returns pre and post-break.
Thereisonly limited evidencethat stock returnsversusindustry returns
change. Examining table 6B, it isfound that the changesin the betas
with respect to the MSWI and the S&P500 are mixed, as well as
insignificant. The Wald statistics are only significant for 3 of the 16
stocks. Even though the changesin the betasfor these stocksareinthe
right direction for integration wefed that it would beastretch to claim
that we found evidence that the break is indicative of financial
integration.

TheVARresultsprovidelimited support for abreak inlate 1991. No
significant breaks are found when stocks are grouped by market
capitalization. Withregard tothetimeline, thisperiodisconsistent with
thevariousliberalizationsthat took placeinIndonesia. 1989 markedthe
first real opportunity for foreigners to fully participate in the Jakarta
Exchange. Our break date falls in between the Country Fund
introduction, Decree 1055in 1989 and the IPO/ADR eventsof 1991 to
1995.

We believe the limited support for abreak in our results (i.e., our
betaand mean return estimates) isdueto lack of datafor Indonesiapre-
break. In addition, insignificant beta results are consistent with the
limited evidence we have from our VAR system. The lack of strong
evidencefor abreak may indicate problemswith corporate governance
issues in Indonesia. Up until 1998, the Indonesian government had
important influenceontheeconomy. Theresulting conflictsof interest
could discourage foreign investors from participating in the country’s
stock markets. Lastly, Bekaert, Harvey, and Lumsdaine (2001) date
integrationinlate 1989 for Indonesia. Although not reported here, we
run separate anal ysesfor mean returnsand betacoefficientsat this1989
break date and find no evidence supporting financial integration.

Malaysia

Fifteen stocks are examined for the period December 1984 to
December 1995. Given that theresultsobtained vary inthe break dates
forindividual stocks, stocksgrouped by market capitalization and country
index, we closely analyzed Malaysia' s timeline of events to pinpoint
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TABLE 5. South Asia: Tests for Changesin Mean Returns Pre and Post-Break

Individ. Test Statistic
Stock  Name Pre-Break Post-Break U post < U pre
Panel A. India

1 Reliance 0.0128 —-0.0070 0.86
2 TISCO 0.0253 -0.0160 1.84**
3 Pamolive 0.0267 0.0090 1.08

4 GRASIM 0.0128 0.0044 0.54

5 ACC 0.0215 —-0.0020 111

6 Century 0.0235 -0.0110 2.19**
7 Mahindra 0.0136 0.0278 -0.78

8 GSFC 0.0185 -0.0190 2.32%*
9 Indian Rayon 0.0143 0.0072 0.41
10 Zuari 0.0119 0.0140 -0.08
11 JK Synthetic 0.0022 -0.0150 0.67
12 Hindustan 0.0092 0.0035 0.26
13 Standard Industries 0.0109 -0.0370 1.89**
14 BarodaRayon 0.0120 -0.0170 1.19
B. Indonesia

1 Gudang Garam —-0.0058 0.0310 -1.48

2 Mandala Sampoe —-0.0438 0.0673 -3.30

3 Indocement -0.0241 0.0102 -1.03

4  Agralnt| —-0.0241 0.0057 -1.09

5 BankIntl —-0.0255 0.0270 -1.19

6 Intl Hotel -0.0424 0.0128 -1.28

7  Semen Cibinong -0.0511 -0.0035 -1.62

8 Ungga Indah -0.0728 0.0005 -1.57

9  United Tractors —0.0045 0.0060 -0.37
10 Unilever —-0.0296 0.0126 -1.14
11 Hero 0.0083 0.0125 -0.09
12 Pakuwon Jati —0.0099 -0.0033 -0.20
13 Japfa —-0.0133 -0.0166 0.09
14 INCO -0.0238 -0.0044 -0.74
15 Sucaco -0.0404 -0.0184 -0.35
16 Rig Tenders —0.0505 0.0005 1.69
C. Maaysa

1 Malayan Banking —0.0001 0.0257 -1.09

2 SimeDarby 0.0136 0.0104 0.16

3 Genting 0.0019 0.0259 -1.08
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TABLE 5. (Continued)

4 Rothmans 0.0050 0.0176 -0.51
5 Magnum -0.0075 0.0249 -1.60
6 Public Bank 0.0036 0.0078 -0.17
7 Sarawak 0.0005 0.0108 -0.41
8 Golden Hope 0.0131 0.0054 0.32
9 Multi—Purpose —0.0056 0.0115 -0.56
10 Malayan United -0.0032 0.0045 -0.29
11 Landmark -0.0351 0.0068 -1.15
12 Berjaya -0.0149 0.0037 -0.63
13 ESSO 0.0108 0.0037 0.56
14 AMDB —0.0030 0.0060 -0.37
15 Kian Joo Can —0.0046 0.0272 -1.68
D. Thailand

1 Bangkok Bank 0.0153 0.0223 -0.51
2 Siam Cement 0.0241 0.0245 -0.02
3 Farmers Bank 0.0222 0.0225 -0.02
4 Siam Commercia 0.0207 0.0219 -0.06
5 Bank Ahudya 0.0337 0.0164 1.04
6 Siam City 0.0459 0.0155 1.56*
7 IFCT 0.0067 0.0169 -0.57

Note: We report mean returns for the individual stocks in each country. Test statistics
reported in panels A—D measure significant changes in mean returns pre and post-break.
Changes in mean returns are distributed normally and levels of rejection are standard normal
critical values. Significance levels are denoted by *** (1%),** (5%) and * (10%).

potentia integration dates. First, break datesfor individual stocksseem
tofall into2 groups. (1) late 1987 and (2) late 1993. Malaysia scountry
fundwasintroduced in December 1987, which could very well explain
thisfirst break date. Inlate 1992, the Malaysian government approved
theformation of aSEC. Inearly 1993, Malaysialiftedits30% limit on
foreign ownership of manufacturing firms. Inaddition, October 1993
witnessed theresignation of the deputy prime minister. Giventhat the
country index breakssignificantly in December 1993, it isprobablethat
one or acombination of these events could be the cause for the break
in late 1993.

Thelargest 5and 10 stocksyield abreak datein early 1989, although
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thesebreaksareinsignificant at all levels. Despitethisresult, theevents
inMalaysiawould best support abreak inthisperiod. Thepreviousyear
wasmarked by (1) thecountry fundintroduction; (2) abudget callingfor
the liberalization of foreign ownership policy; and (3) declaration of
market openness by the IFC. Unfortunately tables 5C and 6C do not
support early 1989 as the integration period. There are no significant
changesin mean returns and no increasesin beta coefficients with the
benchmark indexes for any of the stocks pre and post-break.?* We
therefore concludethat Malaysiaisnot fully financially integrated into
world markets.

Thailand

Thailand is the only country in the South Asia sample that produces
results supporting financial integration. Seven of Thailand’s largest
stocksareexamined for the period December 1984 to December 1995.
Five of the seven stocks in the sample, the VAR system of 5 largest
stocks and the country index in both local and US currency resultina
break date corresponding to late 1987.

Withthelaunch of the Thai fundinlate 1986 and theinauguration of
the Alien Board in late 1987, our break date seems to make sense.
Bekaert, Harvey, and Lumsdaine (2001) have claimed that financial
integration occurred oneyear | ater for Thailand but wefind no evidence
to support thisclaim. Strong evidencefor abreak inlate 1987 isshown
in table 6D. All stocks exhibit significant increases in their beta
coefficientswiththeM SWI, S& P500 aswell asindustry indexesat the
5% level.

V. Conclusions

In this study, we attempt to identify break dates of emerging financial
markets and moreimportantly to confirm whether econometric breaks
are indicative of financial integration. A two-step process is used to
accomplish these tasks. First, the econometric techniques discussed
previously are utilized toidentify significant breaksinthereturn series

21. Although not reported, we checked these statistics for the December 1987 and
December 1993 break dates and obtained insignificant results as well.
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for asampleof 8 emerging market countries. Themajor contribution at
thisphase of the analysisisthat we use multiple stock return series per
country: adding additional time series to the VAR system resultsin a
narrower confidenceinterval, thusprovidingamoreinformativestatistic
for the identification of break dates. Second, we provide supporting
evidence that these break dates, which differ in some cases from past
studies, represent integration periods by looking at various statistical
properties of thereturn distribution. The statistical evidence provided
are changes in mean returns and correl ation coefficients pre and post-
break date.

Our main conclusion is that even though we may find significant
break datesin our sampleof emerging economies’ return series, not all
breaks are attributable to financial integration. In many of these
countries, eventssuch ascurrency crisescausedrastic changesinreturn
serieswithout affecting theintegration of the emerging market. Inthis
study, the evidence supports integration in the majority of Latin
American marketsin our samplebut notinthe Asian markets examined.
Weconjecturethat thedifferenceintheway privatizationswere carried
out in Asiaand Latin Americamay account for these findings. Much
care was taken in Latin America when privatizations took place to
provide control to private owners and to ensure that industries being
privatized were properly regulated. In general, ownership of Asian
companies was transferred to private parties but was concentrated in
the hands of a few individuas with close affiliation to the local
governments. This structure provided few guarantees of “fairness’ to
foreign investors as minority shareholders. Thus, opening up Asian
markets to foreigners did not necessarily imply that foreign capital
participated in all sectors of the economy.

Further studies in this area should address the identification of
multiplebreaksin multipleseries. For instance, inthe caseof Indonesia,
we truncated our samplein order to avoid identifying the 1997 Asian
crisis. Tracingtheevolution of changesin pricing regimeswith respect
tothepalitical, economic andfinancial eventsof emerging marketscould
prove to be a useful venue for future research. In particular, we may
better explain the eventsfor countries that switch between integration
and segmentation, taking specia careto analyze other economic events
in between which are not attributable to either process.
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Appendix: Asymptotic Critical Valuesfor maxF (k) Test Statistic

Dimension (q) 15% 10% 5% 1%
1 2.04 2.69 3.88 6.81
2 3.78 4.59 5.96 9.02
3 5.19 6.12 7.62 11.04
4 6.71 7.72 9.39 1319
5 8.13 9.27 1114 15.20
6 9.37 10.60 12.66 17.05
7 10.81 12.10 14.15 1853
8 11.93 13.23 15.39 20.01
9 13.42 14.83 17.07 21.82
10 14.48 15.90 1822 23.12
11 15.76 17.27 19.66 24.60
12 17.14 18.73 21.21 26.19
13 18.15 19.72 22.17 27.18
14 19.40 21.00 2351 28.95
15 20.60 22.30 25.01 30.57
16 21.72 23.43 26.14 31.58
17 22.99 24.82 27.70 33.64
18 24.11 25.92 28.74 34.76
19 25.23 27.10 29.94 35.86
20 26.54 28.47 31.47 37.69
21 27.70 29.67 32.77 38.92
22 28.60 30.56 33.61 39.73
23 29.86 31.83 34.90 41.40
24 31.33 33.42 36.74 43.40
25 32.13 34.22 37.46 43.87
26 33,53 35.73 30.15 45.83
27 34.36 36.56 39.87 46.72
28 35.62 37.81 41.18 48.12
29 36.89 30.11 4248 49.14
30 37.77 40.01 43.47 50.48
31 39.06 41.31 44.78 52.05
32 39.98 42.30 45.90 53.09
33 41.21 43,57 47.24 54.61
34 42.16 4458 48.35 56.03
35 43.80 46.21 49.90 57.63
36 44.75 47.26 51.01 58.44
37 45.73 48.17 51.95 59.50
38 46.85 49.42 53.43 61.30
39 48.02 50.53 54.31 62.02
40 49.20 51.75 55.71 63.71
41 50.25 52.90 56.95 65.20
42 51.36 53.99 58.04 65.97
43 52.67 55.27 59.36 67.72
44 53.76 56.48 60.61 69.11
45 55.06 57.79 61.94 70.35
46 55.90 58.67 62.90 71.67
47 56.90 59.66 63.87 72.28
48 57.88 60.60 64.80 73.43
49 59.25 62.12 66.48 75.14
50 60.41 63.32 67.73 76.13

Note: Generatedusing F~ (T) = {T (1—1' } * (W (T ) -TW (1))2 . Vauesfor qgreater
than 50 available upon request.
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