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INCREMENTA EL CRECIMIENTO DEL PORTAFOLIO
INTERNACIONAL EL RIESGO EN EL SURGIMIENTO DE LOS
MERCADOS DE VALORES? EVIDENCIA DE 6 PAISES DE
AMERICA LATINA 1999-2008

RESUMEN: Los flujos capitales extranjeros de corto plazo han sido
repetidamente sefialados de causar inestabilidad en los mercados
financieros emergentes, en particular en las crisis financieras, en
lo que ha sido denominado el efecto de los “capitales golondrina.
Este estudio, se estima el efecto de los flujos de capital extranjero de
portafolio en la volatilidad y el riesgo sistémico mundial de los seis
mayores mercados accionarios latinoamericanos: Argentina, Brasil,
Chile, Colombia, México y Pert, en un periodo de 10 afos que incluye
la crisis financiera mundial del 2008. Para ello se emplean modelos
econométricos de serie des tiempo, tanto de volatilidad condicional
(ARCH-GARCH) como multivariados (VAR), asi como la base de datos
propietaria de Emerging_Portfolio.com. No encontramos evidencia
decisiva para soportar la hipétesis de que dichos flujos causan ines-
tabilidad en los mercados accionarios latinoamericanos, pero si algu-
na evidencia del efecto de presion de precios ( “price pressure”). En
su lugar, la evidencia apunta a que la transmision de las crisis puede
adjudicarse, en muy buena parte, a la alta interrelacion de dichos
mercados, tanto en rendimientos como en volatilidad, con los mer-
cados accionarios y de divisas internacionales.

PALABRAS CLAVE: crecimiento del portafolio internacional, surgi-
miento de mercados, riesgo de mercado, ARCH-GARCH, VAR

LE RISQUE DE SURGISSEMENT DE MARCHES DE

VALEURS AUGMENTE LA CROISSANCE DU PORTEFEUILLE
INTERNATIONAL? EVIDENCE DE 6 PAYS D'’AMERIQUE LATINE
1999-2008

RESUME : Les flux de capitaux étrangers & court terme ont été
souventaccusés de produire un manque de stabilité pour les marchés
financiers émergents, particulierement lors de crises financieres, ce
qui a été dénommé effet de capitaux « golondrina ». Cette recherche
estime I'effet des flux de capitaux ¢trangers du portefeuille sur la
volatilité et le risque systémique mondial des six plus grands mar-
chés actionnaires latino-américains: L'Argentine, le Brésil, le Chili, la
Colombie, le Mexique et le Pérou, durant une période de 10 ans,
comprenant la crise financiere mondiale de 2008. Pour ce faire, des
modéles économétriques de série de temps, autant de volatilité con-
ditionnelle (ARCH-GARCH) que multi variés (VAR) sont utilisés, ainsi
que la base de données propri¢taire de Emerging_Portfolio.com. Les
résultats obtenus ne permettent pas d'établir de fagcon évidente que
ces flux entrainent un manque de stabilité des marchés actionnai-
res latino-américains, mais ils mettent plutot en évidence I'effet de
pression sur les prix («price pressure»). Par contre, il est évident que
la transmission des crises peut étre attribuée, en grande partie, a
I'interrelation élevée de ces marchés, autant en rendements qu'en
volatilité, avec les marchés actionnaires et de devises internationales.

MOTS-CLEFS : croissance du portefeuille international, surgissement
de marches, risque de marché, ARCH-GARCH, VAR.

AUMENTA O CRESCIMENTO DO PORTFOLIO INTERNACIONAL
OU RISCO NO SURGIMENTO DOS MERCADOS DE VALORES?
EVIDENCIA DE 6 PAISES DA AMERICA LATINA 1999-2008

RESUMO: Os fluxos de capitais estrangeiros de curto prazo tem sido
repetidamente acusados de causar instabilidade nos mercados fi-
nanceiros emergentes, em particular nas crises financeiras, no que
foi denominado o efeito dos "capitais andorinha". Neste estudo, es-
tima-se o efeito dos fluxos de capital estrangeiro de portfélio na
volatilidade e o risco sistémico mundial dos seis maiores mercados
acionarios latino-americanos: Argentina, Brasil, Chile, Colombia,
México e Peru, em um periodo de 10 anos que inclui a crise financeira
mundial de 2008. Para isso empregaram-se modelos econométricos
de série de tempo, tanto de volatilidade condicional (ARCH-GARCH)
como multivariados (VAR), assim como a base de dados proprieta-
ria de Emerging_Portfolio.com. Ndo encontramos evidéncia decisiva
para apoiar a hipotese de que tais fluxos causem instabilidade nos
mercados aciondrios latino-americanos, mas sim alguma evidéncia
do efeito de pressio de pregos (“price pressure"). Em seu lugar, a evi-
déncia aponta a que a transmissdo das crises pode ser adjudicada,
em grande parte, a alta inter-relacdo de ditos mercados, tanto em
rendimentos como em volatilidade, com os mercados acionarios e de
divisas internacionais.

PALAVRAS CHAVE: crescimento do portfolio internacional, surgi-
mento de mercados, risco de mercado, ARCH-GARCH, VAR.

CLASIFICACION JEL: F32, GO1, G15
RECIBIDO: diciembre de 2009  APROBADO: noviembre de 2010

CORRESPONDENCIA: Diego A. Agudelo. Depto. de Finanzas -Universidad
EAFIT, Oficina 26-519. Medellin Colombia. Tel. (57) 4 2619500 ext. 9719

CITACION: Agudelo, D. A, & Castafio, M. (2011). Do foreign portfolio
flows increase risk in emerging stock markets? Evidence from six Latin
American countries 1999 -2008. /nnovar, 21(39), 133-151

finanzas - crisis financiera

Do foreign portfolio flows increase
risk in emerging stock markets?
Evidence from six Latin American
countries 1999-2008

Diego A. Agudelo

PhD in Finance, Indiana University Bloomington, USA. Associate Professor, Universidad
EAFIT, Medellin, Colombia. Chair of the Master Science on Finance, EAFIT University,
Medellin, Colombia.

E-mail: dagudelo@eafit.edu.co

Milena M. Castario

Master Science on Finance, EAFIT University. Credit Risk Analyst of Banco de Santander,
Medellin, Colombia.
E-mail: mcastal6@eafit.edu.co

ABSTRACT: Foreign portfolio flows have been blamed for causing instability in emerging markets,
especially during financial crises. This study measured the effect of foreign capital flows on volatility
and exposure to world market risk in the six largest Latin American stock markets: Argentina, Brazil,
Colombia, Chile, Mexico and Peru, for around 10 years including the 2008 World financial crisis.
This will test whether these flows cause instability for those markets and increase their exposure to
international stock market returns. A proprietary database, from Emerging Portoflio.com and time
series models, both univariate (ARCH-GARCH) and multivariate (VAR), are used to estimate the
effect foreign portfolio flows on the risk variables and the causality of these effects. We found no
strong evidence to support the hypothesis that foreign flows cause instability in the Latin American
stock markets, in spite of some evidence of causing price pressure. Instead, the evidence points to a
strong dependence of market returns on international stock and foreign exchange markets, both in
means and in volatility, instrumental to transmit crisis to those markets.

KEYWORDS: foreign portfolio flows, emerging markets, market risk, ARCH-GARCH, VAR.

INTRODUCTION'

Increasing financial integration between financial markets around the
world in the last 30 years has brought new investment opportunities. In-
ternational investors have looked to take advantage of important capital
gains, increased diversification, foreign exchange appreciation and differ-
entials in interest rates (di Tella 2004; Ferrer, 1999). As part of an increasing
interest on financial integration, academics have been studying the effect
of portfolio funds on emerging financial markets. If foreign portfolio funds
have been overall helpful or harmful for emerging markets is a complex, and
still not completely solved question, that reappears from time to time, espe-
cially during times as the 2008 World financial crisis.

On the positive side, some authors have associated foreign portfolio funds
to the decreasing cost of capital for listed companies (Bekaert and Harvey,

' This article is based on the thesis of Milena M. Castafio to obtain the Master Science on
Finance in EAFIT University.

133



2000; Errunza and Miller, 2000; Miller, 1999), increasing
market efficiency (Kim and Singal, 2000) and more diversi-
fication choices for investors (Villarifio, 2001).

On the other side, Krugman (1998, 1999) and Stiglitz
(2000) expressed fears of excessive volatilities and infla-
tion, increased boom and bust cycles and appreciation of
exchange rates caused by the instability of foreign inves-
tor's flows and holdings. Unlike foreign direct investment,
which is widely regarded as beneficial, foreign portfo-
lio flows are considered potentially damaging for emerg-
ing economies. Foreign portfolio investments, sometimes
dubbed 'hot money', might flee from a developing country
at the first sign of trouble during times of financial stress,
further disrupting its capital markets. Empirical studies
as Warther (1995), Brennan and Cao (1997), and Griffin,
Nardari and Stulz (2004) have supported this point of view.
Moreover, this behavior has been criticized in the context
of the worldwide financial crises during the 90s, especially
the Mexican (Villarino, 2001) and the Asian crisis (Flood
& de Paterson, 2008). A more recent example is provid-
ed by the 2008 World financial crisis, when most emerg-
ing markets experienced important withdrawals of foreign
capital along with large negative returns. Therefore some
economists have called for increasing regulation on foreign
flows to emerging markets (Eichengreen 1999; Ffrench-Da-
vis and Griffith-Jones, 2002; Ito and Portes, 1998; Rubin
and Weisberg, 2003).
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In contrast, Edwards (1999) argues against capital controls
in emerging countries due to being costly and ineffective
in avoiding crises, and fostering corruption. Although most
of the emerging markets identified by Standard and Poors
(2004) currently have few or no direct barriers to the en-
try of foreign investors, still countries such as India, China,
Colombia, Indonesia, the Philippines, Saudi Arabia, Taiwan
and Thailand have either formal restrictions for foreign
outflows or ceilings to foreign ownership. In Latin Ameri-
ca, from 2007 to 2009, Colombia and Brazil restricted the
mobility of foreign flows in and out the security markets in
order to stabilize and mitigate appreciations of their cur-
rencies against the dollar. Still, the question of whether for-
eign flow causes increasing risk in emerging markets is to
be solved empirically.

Excessive volatility is widely regarded as harmful in stock
markets. From a theoretical standpoint, there are at least
three reasons for this. First, classical Asset pricing models
require higher expected returns (i.e. "Equitiy Risk premi-
um") in more volatile markets (Cochrane, 2001), implying a
higher cost of capital for projects and companies, and low-
er market value. Second, in the efficient market literature
(Fama, 1970) price is an unbiased estimator or the intrin-
sic value of an asset, but higher volatilities reduce the val-
ue of market price as an indicator for economic decisions,
thus impairing the market efficiency (Shiller, 1981). Final-
ly, in the market microstructure models, higher volatility
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leads to lower liquidity, by increasing the adverse selection
and inventory costs for a market marker (Glosten and Mil-
grom, 1985; Ho and Stoll, 1981; Kyle, 1985).

Bekaert et al., (2002) and Frenkel and Menkhoff (2003)
have provided empirical evidence of increasing volatility in
emerging markets due to foreign flows. Both studies ana-
lyze the period around the liberalization of the markets.
Moreover, Bae, et al.,, (2004) provide evidence at firm level
that links higher volatility with share ownership by foreign
investors. Besides Richards (2005), provide evidence of in-
creasing volatility due to foreign trading in six emerging
markets of Asia during a period just after the Asian crisis.
However, the issue is far from being settled: Rea (1996),
Froot et al, (2001) and Alemmanni and Haas (2006) do
not find larger volatility related to foreign flows, where-
as Choe et al.,, (1999), Bekaert and Harvey (1998), Henry
(2000) and Kim and Singal (2000) cannot find evidence
of increasing volatility on the liberalization of the markets.

Excessive comovement of emerging stock markets with in-
ternational markets, as measured by the beta respect to
international returns (herein named “world beta") or the
correlation with them, is also generally perceived as nega-
tive, at least for two reasons. First, it clearly reduces the
benefit of international diversification for both local and
foreign investors in emerging markets. Second, higher co-
movements are especially harmful during financial crises,
those times where risk reduction is likely to be needed the
most (Bekaert and Harvey, 2003). Transmission of nega-
tive returns across stock markets has been too large to be
justified by fundamental factors during crises, which has
been dubbed ‘Contagion’ (Bekaert and Harvey, 2003). In-
ternational traders have attributed contagion to portfolio
recomposition or behavioural effects (Bikhchandani et al.,
1992; Calvo 1998; Calvo and Mendoza, 2000). Whereas
increasing correlation upon liberalization has been evi-
denced in different studies (Bekaert and Harvey, 2000),
the eventual link between foreign flows and increasing cor-
relation in a post-liberalization period has not been tested
to our knowledge.

In this context, we study the effects of foreign portfolio
flows on six Latin American emerging stock markets: Ar-
gentina, Brazil, Chile, Colombia, Mexico and Peru. We es-
timate the effects of those short-term flows on two risk
measures: First, the volatility of the local stock market re-
turns and, second, the local market systemic risk, measured
as the market sensitivity to international stock market re-
turns (world beta). This is achieved modeling the relation-
ship between risk measures, and measures of foreign flows,
in two types of econometric models of the return: univari-
ate ARCH GARCH models at daily frequency, return, and
multivariate 4-V4R models at monthly frequency. In both
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types of models, it is critical to control for variables that
might well explain increasing risk, as international equity
market returns and foreign exchange rate returns.

This paper contributes to the international finance litera-
ture by testing the relationship between foreign activity
and risk in the six larger Latin American stock markets,
in a period that includes the 2008 World financial crisis.
Differently from the last big crises that hit the worldwide
financial markets: the Asian crisis in 1998, and the Rus-
sian crisis in 1999, the 2008 one originated not in the
emerging markets but in the developed ones of US and Eu-
rope, and brought about a world-wide recession only sur-
passed in depth and length by the 1930 depression. In
that respect, this study provides an answer the question of
whether foreign flows have a role on increasing the risks
of Latin American markets in the context of an exogenous
shock, with stronger economies and more mature markets
than those of the late 90s.

In a more technical vein, this paper contributes to the lit-
erature by testing directly a relationship between foreign
flows and world betas, which has not been done before.
Besides, it uses a proprietary database of foreign flows
that has not been used in this branch of study.”

This paper is organized as follows: The first section de-
scribes the data set used and examines the evolution and
possible relationships between the variables in the stud-
ied period. The second section explains the econometric
models used to test them and defines the hypothesis to be
tested; the third section presents and discusses the results.
Finally, fourth section concludes and presents suggestions
for future research.

DATA

This study comprises the six largest stock exchanges of Lat-
in America: Argentina, Brazil, Chile, Colombia, Mexico and
Peru. Table 1 shows a summary statistics for the markets.
Portfolio flows are taken from the proprietary database of
Emerging Portfolio. Starting in 1993, this database com-
piles the buys and sales of more than 1.500 funds that
invest in 65 emerging markets, with more than US$160
billion in capital, comprising about 90% of the foreign
portfolio investments in those markets. For each country,
holdings and net flows (buys minus sales) are reported
in dollars on a monthly basis. Figure 1 presents the total
monthly net flows for the six countries of the study from
April 1995 to December 2008. It is apparent the increasing
size and volatility of those flows, the inflow peaks during
2005 and 2007, corresponding to the boom in emerging
stock markets, and the huge outflows during 2008, related
to the World financial crisis.

135



TABLE 1. Market capitalization and Total Trading Value of the six Latin American stock exchanges.

Market capitalization at the end of the year in USD Millions
Exchange 2000 2001 2002 2003 2004 2005 2006 2007 2008
Argentina 45.839 33.384 16.549 34.995 40.594 47.590 51.240 57.070 39.850
Brazil 226.152 186.238 121.640 226.358 330.347 474.647 710.247 1.369.711 591.966
Chile 60.401 56.310 49.828 87.508 116.924 136.493 174.419 212.910 131.808
Colombia NA NA NA 14.259 25.223 50.501 56.204 101.956 87.716
Mexico 125.204 126.258 103.941 122.533 171.940 239.128 348.345 397.725 234.055
Peru 9.750 9.790 11.441 14.125 17.975 24.140 40.022 69.386 37.877
Trading Value USD Millons
Exchange 2000 2001 2002 2003 2004 2005 2006 2007 2008
Argentina 9.701 7.564 1.277 3.078 4.832 6.853 5.277 7.381 6.617
Brazil 101.537 63.475 46.300 66.428 103.990 165.276 276.150 597.995 724.199
Chile 6.083 4.450 3.011 6.647 12.123 18.961 29.620 47.997 36.196
Colombia NA NA NA 806 2.080 9.419 14.845 16.775 20.274
Mexico 45.768 38.469 32.286 25.868 45.389 56.683 96.918 143.945 110.474
Peru 2.518 934 1.187 1.140 1.560 2.650 5.486 11.266 6.329

Source: World Federation of Exchanges. NA: Not available.

FIGURE 1. Total Foreign Portfolio Net flows in Six Latin
American Countries.
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Source: Emerging Portfolio.

Daily values for the main index of the local stock mar-
ket, the S&P500 and the dollar exchange rate were taken
from Bloomberg, whereas total trading values and market
capitalizations of the six markets, at a monthly frequency,
come from the database of the World Federation of Ex-
changes (WFE).

Econometric modeling of returns, foreign flows and control
variables require transformations that guarantee stationar-
ity. Specifically, local market returns, S&P500 returns, and
foreign exchange returns are calculated as the logarith-
mic difference of the market indexes in local currency (RE-
TURN), the S&P500 index in dollars (SP500_RET), and the
dollar exchange rate (FEX_RET) respectively, both at daily
and monthly frequencies. Net portfolio fund flows are nor-
malized by the monthly market capitalization, obtaining
the share of market capitalization due to foreign portfolio
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investment (FOR_CAP).? Dickey-Fuller and Philipps-Perron
tests were applied to each series to assure stationarity.

Volatility of the returns is one of the two risk measures
of the study. The daily univariate model requires a proper
specification of the conditional volatility in models of the
ARCH GARCH type, as usual in the literature (Campbell et
al., 1997). For the multivariable monthly models, monthly
volatility (VOLAT)? is defined as the average absolute value
of the daily returns within the month, as follows:

VOLAT, = ~[i_y|Rexl] [1]
Where

R, Daily return of the local stock index, in month t, day k.
n: number of trading days in month t

For the monthly multivariable model we calculate the
variable, as the world beta, this is, the sensitivity of the
local stock market to international stock market returns.

2 Alternative measures were considered the total value of foreign
portfolio holdings, its first difference, and the first difference of
the absolute value of the net fund flows. Total value traded in dol-
lars, as taken from the WFE, was tried as an alternative to market
capitalization as normalizing variable. Whereas several of those al-
ternatives were discarded for non-stationarity, FOR_CAP was the
most significant in both the univariate and the VAR models.

3 Absolute values of returns have been used as a measure of vola-
tility in similar V4R models by Chordia et al. (2005) and Agudelo
(2010). The following two alternative measures of volatility were
also considered, but performed poorly in the multivariate model:
the standard deviation of daily returns, and the average condition-
al volatility measured with a GARCH (1,1) . Results can be obtained
from the authors on request.
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TABLE 2. Study period for each country for the univariate and multivariate models.

Univariate Model Multivariate Model
Starts Ends Starts Ends

. 7-Apr-1999 20-Nov-2001

Argentina 31-May-1999 30-Dec-2008
21-Nov-2001 30-Dec-2008

Brazil 4-Nov-1998 30-Dec-2008 31-Jan-1999 30-Dec-2008

Chile 4-Nov-1998 30-Dec-2008 30-Nov-1998 30-Dec-2008
. 4-Jul-2001 28-Apr-2006

Colombia 31-Jul-2001 30-Dec-2008
4-Jul-2006 30-Dec-2008

Mexico 4-Nov-1998 30-Dec-2008 30-Nov-1998 30-Dec-2008
3-Nov-1998 4-Jul-2006

Peru 31-Jan-1999 30-Dec-2008
5-Jul-2006 30-Dec-2008

BETA is estimated for each month “t" in the following OLS
regression

R = BETA XR, . +C, [2]

Where

R, . Daily return of the local stock index, in month t, day
k.

R . Daily return (in US$) of the S&P500 index, in month
t, day k.

The study period for each country, listed in Table 2, is
defined not only by the availability of data, but also, in
three cases by structural changes in the series of returns,
induced by times of excessive volatility or institutional
changes,* that demanded the partition of the series. Spe-
cifically, for the daily univariate model Argentina’s series
are divided around November 2001, due to the exces-
sive instability in markets brought on by the 'Corralito
crisis”. Colombia sample period starts in July 2001, with
the starting of the Colombian Stock Exchange, formed
from the merger of the three previous regional exchang-
es. Colombian series had to be divided in two, excluding
the months of May and June of 2006, when the Colombi-
an securities market experienced extremely negative and
positive returns that could not be incorporated in a uni-
variate time series model. For similar reasons, we parti-
tioned the Peru series on early July 2006.

To motivate the analysis of this paper, the time series plot of
the main variables of the study are presented for each coun-
tryinfigures 2 to 7. The main stock market index, the volatil-
ity, world beta, FOR _CAP and the share of foreign investors

4 We tested the structural change on returns for those three stock
markets using the Chow break point test, on times related to crises.
For Argentina on 20 November 2001, it delivered an F-test of 3.765
(0.052 p-value), for Colombia on 28 April 2006, 11.72 (0.00063),
and for Peru on 4 July 2006 3.774 (0.052).

REV. INNOVAR VOL. 21, NUM. 39, ENERO-MARZO DE 2011

on market capitalization. Volatility and world beta are cal-
culated on daily returns during a six-month window.

Overall, the series of the six Latin-American markets pres-
ent a general pattern that can be described as follows:
Prices tend to increase in the sample period, reaching a
peak between 2007 and 2008. Increases were particular-
ly dramatic for Colombia and Peru. The indexes for those
markets grew about 10-fold between July 2001 and Janu-
ary 2008. In Argentina, prices dropped by 47% between
July and November 2001. This period corresponds to the
Corralito crisis. Colombia experienced a quick crash in pric-
es and a similarly swift rebound in prices between May
and July in 2006. None of those two events appears to be
associated to a dramatic change of foreign flows in either
market. On the contrary, the drop in prices in the last part
of 2008, corresponding to the World financial crisis, is as-
sociated with a reduction in the foreign share in all the
countries, with the sole exception of Chile.

Volatility for each country tends to move stably within a
range, but increases dramatically to a peak around Octo-
ber 2008, corresponding to the World financial crisis. Oth-
er than that, there are peaks in volatility in Argentina in
2001 associated with the Corralito crisis, and in Colombia
in the middle of 2006 to the aforementioned crash and
rebound. The volatility series do not seem to move along
with either foreign flows or foreign share for any of the six
countries. Foreign flows are actually very volatile, but their
clusters do not match the ones of the return volatility.

The world beta series present a more varied behavior
across countries. In Argentina, Chile and Colombia, beta
moves in a range between O and 1.0, with some peaks
and valleys associated with high volatility times. In Brazil,
it oscillates between O and 1.0 until a period beginning in
2004 when it rises, going as high as 2.5. Indeed Brazil has
been known in recent years to have become a market very
sensitive to the US market movements. In Mexico, beta
moves between 0.5 and 1.5, until 2006, where it reaches a
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FIGURE 2. Summary statistics for Argentina.
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peak of 2, and then progressively decreases until 0.7. Peru’s
Beta exhibits a different behavior: very low and relative
stable values, mostly between O and 0.5, until 2006, and
then a lot of variation in a wider range between -1 and 2.0.
In all countries, peaks in beta are found between 2006
and 2007, corresponding to the boom in emerging mar-
kets but tapers off from 2008 onwards. This suggests a re-
lationship with foreign share that also experienced a local
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or global peak in each country between 2006 and 2007
and decreased in the last part of the sample. On the other
hand, the cases of Chile, Mexico and Peru do not support
that relationship, taking the whole 10 year sample period,
since foreign shares have decreased but betas have risen.

Overall, the time series plots do not show any apparent
relationship between volatility and foreign flows, but do
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FIGURE 3. Summary statistics for Brazil.
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suggest some relationship between foreign holdings and
world betas. This has to be tested formally in an economet-
ric model that properly controls for other factors. Indeed,
it might be that the world beta—foreign holdings relation-
ship is spurious. For example, at the peak of the boom
cycle, emerging markets tend to be more volatile and
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attract more foreign portfolio investment. Now, higher vol-

atility a

Iso increases the beta with respect to internation-

al markets.> Thus, an anecdotic observation might lead to

5 Holding constant the correlation between the two markets and the

USm

arket risk, higher local volatility leads to higher beta, since beta
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FIGURE 4. Summary statistics for Chile

Stock Market Index (IPSA)
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inferring that foreign investors make emerging markets
more volatile and more sensitive to international markets.
At the same time, if real economic relationships exist, they
may be too entangled to appear at first glance. Economet-
ric models are called for to perform a proper test of these
relationships.

= correlation x stand. Dev Local market/stand. Dev. US market.
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ECONOMETRIC MODELS

Daily univariate models

As mentioned, this paper uses two types of models to test
for the effects of foreign flows on the risk of six Latin Amer-
ican stock exchanges. First, at daily frequency, a univari-
ate model from the ARCH-GARCH family is used to model
daily returns and conditional volatility, since they provide
for conditional heteroskedasticity of the variance, and al-
low including exogenous factors. These models account
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FIGURE 5. Summary statistics for Colombia
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for volatility clusters, whereas allowing controlling effects
on the mean or the conditional volatility from exogenous
variables. When required EGARCH models were also used,
since they account for the leverage effect, namely that
negative returns have a larger effect on conditional volatil-
ity than positive returns (Nelson, 1991).
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Campbell et al,, (1997, p. 488) support the use of exog-
enous variables in the volatility equation of both GARCH
and EGARCH model to test the effect of those variables
on the conditional volatility. A specific example is provid-
ed by Flannery and Protopapadakis (2002) that control in
the volatility equation of the GARCH(1,1) model of market
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FIGURE 6. Summary statistics for Mexico

Stock Market Index (IPC)

35000
30000 M,ﬂv‘n \
25000 /
20000 A/,W’JAV(
15000 /v/\
- M ™
5000 g
o T T T T T T T T T T
Nov-98  Nov-99 Nov-00  Nov-01 Nov-02 Nov-03 Nov-04  Nov-05 Nov-06  Nov-07 Nov-08
Volatility Beta
25
2 &
15 {
13
05
0 0 ‘ :
® O O > & O P QO P & & & & & & & & &
F & & & & $ P & & & 9 & & & & & & & &S S
" N D "D D S D S o S o \I\'\/ \/\’v \,\'\/ '\’\’L \/\"v \,\'\/ '\’\’L \/\’» \,\'\/ \/\’v
R R R R USROS AN AN SN N N N (N N
O NI NS A N I M G A NAEEN SR SR AN SRR SO AR R
Share of Foreign Portfolio Holdings FOR_CAP : Net Foreign Flows / Market value
0,09000 0,004
0,003
0,08000-1 ' 9
0,07000 0002 m
' 0,001 o @
0,06000+< 0] ¢
0,05000 0,001 i
0,04000 0002 | oo adIe4] T ¥
0,03000 0,003 s Wil )¢
0,02000 0,004 l
0,01000 0,005 4
000000+—+—+—+—+— -0,006
SIS STIFISSTSESSESSS F ST IESSTSESTSSSES
AN AN N NN X JFIFILFIIIFIIIIIILSY
SN A 2N A A ) M A N AN N ~ A ) ~ A ) N A » N A %) S A » N
FIIIFIIIIIIIISNSINSNY Y JFPIIIJIIPIIII IS Y
FIIFTIITIITIITIIIIIITI FIITIITIITIITIIFIIFITIFTJI

returns for the volatilities of the treasury bill rate and the
junk bond premium , as well as for holidays and macro an-
nouncements. Therefore, the proposed time series model is
the following:

R, = C + C,.FEX, + C,.5P500, + C3.FOR_CAP, + C,.t + C5.SP500 X
+ Cq.FOR_CAP X SP500 + Y7 _ o Re + Xi_,6k ary [3.a]
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a,~iid N(0,1)
The variance equation for the GARCH (1,1) model is the
following:

02 = @+ y,ABS_SP500, + y,ABS_FEX_RET; -
+y3FOR_CAP, + Bof, +aa?_,

[3.b]
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FIGURE 7. Summary statistics for Peru
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Whereas the variance equation for the EGARCH model
(1,1) is:
log (62) = w + y,ABS_SP500, + y,ABS_FEX_RET,

+v3FOR_CAP, + Blog (0/1) + a[la;_4| — ca,_4] 3.q]
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The coefficient C, for the S&P500 return can be clearly
identified with the world beta, a measure of the sensitiv-
ity of the local market to the US market. The model also
includes a trend variable ¢, and two interactive variables
SP500xt and FOR_CAPxSP500, that account for changes
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on beta over time and changes on beta due to foreign
flows. Terms R , and a,, account for AR and MA effects,
respectively, required for assuring white noise in the re-
siduals.

Besides, the conditional variance equation [3.b] includes
past conditional variance and past disturbance effects,
as usual in a GARCH model. It also includes the absolute
value of the S&P500 and the Foreign Exchange returns,
ABS SP500 and ABS FEX RET, respectively, to account
for volatility transmission from those markets on the local
stock market. FOR_CAP is included in the variance equa-
tion to test for the assumed effects of foreign investors on
the volatility of the local market.

Dummy variables were included to filter out day of the
week, month and holiday effects, both in the equations of
the mean and the variance of model [3]. Some dummies
were used to filter our extreme returns as required. The
level of the ARMA model in the mean and the GARCH
model are determined based on the residual and square-
of-residual correlograms. This procedure assures that the
residuals of equation [3.a] are white noise in levels and
squares.

Expected signs of the coefficients for the different regres-
sors in model [3] as given by the extant empirical and theo-
retical literature . Regarding the foreign exchange returns,
two basic arguments are usually presented. First, the 'Port-
folio Balancing” premise of Frankel (1983) argues that a
bullish trend in the equity markets usually attracts foreign
investors, driving down the foreign exchange rate. This has
been empirically supported by Ferrari and Amalfi (2007)
in Colombia, and Muller and Verschoor (2007) for Taiwan.
In contrast, the "market of goods” argument of Dornbusch
and Fischer (1980) states that, providing that most of the
local listed companies are net exporters, higher foreign ex-
change rates lead to higher earnings and returns on the lo-
cal stock market. Beer and Hebein (2008) and Harmantzis
and Miao (2009) have provided evidence on this in 10 de-
veloped markets in developed and emerging countries. Ac-
tually, both effects might be working at the same time in
a given country, depending on the degree of globalization
of the companies, and the relevance of foreign flows in its
security markets. Based on anecdotal evidence that sup-
ports the "Portfolio Rebalancing” theory, it is expected a
negative relationship between foreign exchange and local
market returns for the Latin American case.

It is very much expected that the S&P500 return be posi-
tively related to local stock market returns. Both funda-
mental and trading-related reasons have been provided to
explain this. Economic globalization in the last 30 years
has strengthened the economic ties between countries,
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whereas financial liberalization has meant that foreign
speculators are increasingly more important players in the
emerging stock markets (Edison and Warnock, 2009). In
this context, the existent of a worldwide systematic risk
seems indisputable (Bodie et al., 2005). Benelli and Gan-
guly (2007), Lucey and Zhang (2007), Miralles and Mi-
ralles (2005), among others, have documented this strong
relationship of Latin American markets with international
ones, especially those of US. Therefore, we do expect a pos-
itive relationship between the S&P500 return (measured in
US dollars) and the local stock market return (measured in
local currency)® and a positive coefficient of the interactive
SP500xT term.

On the effect of foreign flows (FOR_CA4P) on returns, a pos-
itive relationship is hypothesized, as given by two empirical
observations on the extant literature. The first one, called
“price pressure” (Froot et al., 2001), assumes that foreign
buys (sell), due to their larger liquidity demand and size of
trade rises (lower) emerging market prices. The “price pres-
sure” might also come from informational reasons, since
there is some evidence that foreign buys (sells) are pos-
itive (negative) signal for an emerging market (Richards,
2005). Alternatively, positive (negative) returns on emerg-
ing markets should lead to buys (sells) from foreigners, as
they might extrapolate that this trend continues, in what is
called " return chasing” (Choe et al., 2005).

Regarding to the increasing effect of foreign flows in both
volatility and world betas, there are studies that do find
such effects (Bae et al., 2004; Frenkeln and Menkhoff,
2003), while other do not (Alemmani and Hass, 2006;
Dvorak, 2001; Rea, 1996). We assume, as the null hypoth-
esis, that in the variance equation [3.b] the coefficient of
FOR_CAP is not different from zero, and so the coefficient
of the interactive variable FOR_CAPxSP500 in the mean
equation [3.a]. The term SP500xT is included in the mean
equation to control for any economic factor, different to
foreign flows, that increases over time the systemic risk of
the local market. Such an effect might be due, among oth-
ers, to increasing financial or commercial integration with
developed markets, or an increasing role of ADRs, imply-
ing that the term SP500xT has a positive coefficient on the
mean equation.

& Whether US return should be measured in US dollars or in the lo-
cal currency in the model is, in principle, an open question. We tried
both and found the first a more meaningful measure, since entering
the US return in local currency exaggerates the corresponding effect
of the Foreign exchange return. Moreover, local traders in Colombia
track closely the SP 500 expressed in US dollars.
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Monthly multivariate model

Whereas univariate models are fit to describe high fre-
quency financial series, they are not appropriate to model
in lower frequencies (de Arce Borda, 2004). Since we are
interested in the effects of foreign flows not only during a
time span of a few days, but also during several months,
we need to model returns and flows in a monthly basis.
Additionally, univariate models do not describe multiple in-
teractive effects between critical variables in a stock mar-
ket. Thus, following the literature on Foreign flow effects
(Bekaert et al., 2002; Griffin et al., 2006; Richards, 2005),
we propose a non-structural monthly vector autoregressive
model (VAR). Non-structural VAR models are defined as
a system of linear simultaneous equations in which each
variable is modeled as dependent of its own lags and of
those of the other variables, thus treating, in principle, all
variables as endogenous. For this study, we take as endog-
enous variables, the monthly returns, monthly volatility
(VoLAT), the sensitivity to international markets (BETA),
and the measure of foreign flows (FOR_CA4P). The pro-
posed model is expressed as follows:

L L L L
RETURN, = o, + Z By« RETURN, _y + Z PucVOLAT, i + Z 6, BETA_ + Z 1,cFOR_CAP,_y + £1,
=1 =1 =t =t
L L L L
VOLAT, = oty Z Box RETURN,_ + Z pakVOLAT,_ + Z 65,k BET A, + Z 7,k FOR_CAP,_y + &5,
k=1 k=1 k=1 k=1

L L L L
BETA, = 3+ Z B3k RETURN,_ + z P3kVOLAT, g + z 85k BETA—y + Z T3k FOR_CAP._y + &5,
k=1 k=1 k=1 k=1

FOR_CAP, = ¢4+ Yy Pax RETURN i + Yk_y paVOLAT _i + Xk 84k BETAe_y + Doy Tak FOR_CAP,_i + €4,

(4]

Where

RETURN,: Monthly return for the Exchange, as given
by the market index

VOLAT, . Monthly volatility for the Exchange, as de-
fined in eq. [1]

BETA,: Sensitivity to international markets, de-
fined as the beta of eq. [2]

FOR_CAP,. Measure of foreign flows, defined before.

e, &, &, &, disturbance terms in each equation

17 7207 3¢ 4t:
L: Number of lags required by the model,
specific for each country.

A VAR model has two main technical requirements. First,
it requires finding the number of optimal number of lags
to obtain a parsimonious model, which is accomplished by
minimizing the Akaike (AIC) and Schwartz (SBC) statistics.’”

7 Whenever the two indicators gave contradictory results, SBC was up-
held, since it has show better asymptotical behavior (Enders, 2005,
p. 88).
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Second, white noise has to be achieved in residuals of the
model, as measured by the LM autocorrelation and the
VAR heterokesdaticity tests. Whenever required, lags were
increased or dummy variables were included for specific
dates to filter out extreme values, assuring white noise.

VAR models allow to test whether a given variable might
cause changes in other variables. To do so, we performed
the Block Exogeneity Wald test, which excludes the lags
of the assumed exogenous variable in a given equation
(corresponding to an assumed endogenous variable), and
measures whether the model changes significantly. If
that is the case, it is said that the exogenous variable
is said to Granger-cause the endogenous one (Enders,
1995, p. 316). Now, the Granger causality test does not
indicate either the sign or the dynamics of the effect be-
tween the variables. Instead, this can be seen in the Im-
pulse-Response function, which traces the response of
the endogenous variables to a standardized shock on the
exogenous variable.®

The Expected signs on the VAR model are also taken from
the mentioned references for the univariate model. It is
expected that positive shocks on the foreign flows (FOR_
CAP) induce positive shocks on the volatility of the market
(voLAT), and the beta with the US market (BET4). In turn,
the 'price pressure’ hypothesis implies that positive shocks
on FOR_CAP cause positive shock on RETURN, whereas
the ‘return chasing’ story implies the same positive rela-
tionship but that the causal relationship runs the other
way around.

RESULTS
Univariate model

Table 3 presents the results of the univariate model [3]
with effects 4RM4, as well as conditional volatility coeffi-
cients and corresponding p-values. There are nine versions
of the model corresponding to six countries, since —as ex-
plained before— the series of three countries had to be di-
vided in two because of structural breaks.

First, we discuss the resulting coefficients of the control
variables. The foreign exchange variable (FEX_RET) has a
negative coefficient, significant at 5% level, in five out of
nine cases. Exceptions are Colombia in both periods, and
Argentina Il. In general, the evidence of Latin American

8 Cholesky decomposition is required in Unstructured VAR models to
orthogonalize the disturbances. It allows resolving a system of ma-
tricial equations. This requires defining an order on the variables.
Usual practice requires inverting the variables order and verifying
that the IRF results do not depend critically on it.
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TABLE 4. Results of the Granger causality test, in a monthly 4-V4R model. p-values of the Wald test of excluding the row
variable in the equation of the column variable.

Country RETURN VOLAT BETA FOR_CAP
RETURN 0,0129 0,5328 0,0018
i VOLAT 0,5206 0,2756 0,5174
Argentina
BETA 0,7232 0,2332 0,6192
FOR_CAP 0,1933 0,7795 0,9941
RETURN 0,0057 0,9861 0,9701
. VOLAT 0,534 0,4516 0,4516
Brazil
BETA 0,8558 0,053 0,4612
FOR_CAP 0,0598 0,8037 0,9484
RETURN 0,1525 0,5927 0,7824
Chil VOLAT 0,6486 0,378 0,5391
ile
BETA 0,1992 0,798 0,5044
FOR_CAP 0,8554 0,467 0,4098
RETURN 0,498 0,1312 0,3848
i VOLAT 0,2847 0,0159 0,0065
Colombia CAabas C.0065
BETA 0,0353 0,0004 0,0014
FOR_CAP 0,3101 0,2693 0,4595
RETURN 0,2032 0,7519 0,0063
i VOLAT 0,8228 0,0446 0,0294
Mexico
BETA 0,7586 0,4779 0,0932
FOR_CAP 0,0651 0,2541 0,0814
RETURN 0,1236 0,1706 0,5045
Peru VOLAT 0,0742 0,0642 0,6146
BETA 0,3347 0,0146 0,8493
FOR_CAP 0,9565 0,9034 0,7295

FIGURE. 8. Impulse response function plots for the monthly 4-V74R model. Response of the row variable to a 1 normalized
standard-deviation impulse of the column variable.

Argentina Brasil
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FIGURE 9. Impulse response function plots for the monthly 4-VAR model. Response of the row variable to a 1 normalized

standard-deviation impulse of the column variable.
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Colombia
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FIGURE 10. Impulse response function plots for the monthly 4-VAR model. Response of the row variable to a 1 normalized

standard-deviation impulse of the column variable.
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Markets supports the ‘Portfolio balance’ point of view of
Frankel (1983). Only in one case, Argentina after Corralito,
there is a positive and significant coefficient for this vari-
able, supporting the ‘market of goods" rationale of Dorns-
buch and Fischer (1980)

As expected, the SP500_RET coefficient is significant and
positive in seven cases, with the exceptions of Colombia |
and Pert II. This is a clear evidence of the integration of
Latin American stock markets to that of the U.S. In con-
trast, Betas are lower or not significant for Colombia and
Peru, which might be explained by being historically less
developed and internationally integrated stock markets.
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Peru

RETURN VOLAT BETA FOR_CAP

The coefficient of the SP500xT term is significant and
positive, at least at the 10% level, for five out of nine cas-
es, detecting an increasing beta over time, as expected.
This effect is particularly high for Brazil and both periods
of Argentina, with betas rising on 0.3, 0.43 and 0.48, re-
spectively.® Exceptions are Colombia | and Il, Mexico and
Peru Il.

9 Calculated as the estimated coefficient multiplied by the number of
estimated trading days of the period.
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Now, we turn to the effect of foreign flows on the mean
equation [3.a]. This is given by two coefficients—the cor-
responding to FOR_CAP and FOR_CAPxSP500. FOR _CAP
is significant, at least at the 10% level, for Colombia I,
Argentina | and Perd I. As explained before, these results
are consistent with both the "price pressure” and "return
chasing” stories, but do not distinguish between the two.
FOR_CAPxSP500 variable, which measures how foreign
investors increase the sensitivity to international markets,
is only significant for Colombia | and Peru Il, at 5% and
10% levels respectively. It is notable that this result only
shows up in the historically less developed stock markets
of the region (at least until 2005, see Table 1), during
their periods of lower foreign holding shares (see Figures
5and 7).

Table 3 presents the results of the conditional variance
equation [3.b]. Regarding the transmission of volatility
from the foreign exchange rate and international equity
markets, the coefficient of ABS FEX RET appears signifi-
cant at the 5% level in three cases: Chile, Peru and Ar-
gentina Il with the expected positive sign; whereas the
ABS_SP500_RET coefficient is positive and significant for
Colombia I, Chile, Peru and Brazil. Taking together the
above results on the equation [3], they agree with Flannery
and Protopapadakis (2002) in the sense that if a variable is
a risk factor for the stock market, its volatility should trans-
mit to stock returns.

Finally, we focus on the coefficient of FOR_C4P on the
conditional variance equation [3.b]. It appears as positive
and significant at the 10% level in Mexico and Peru, con-
sistent with foreigners inducing volatility in emerging stock
markets. Nevertheless, the same variable has a negative
and significant coefficient in Argentina Il and Chile. Taken
together the evidence is inconclusive in the role of Foreign
investors in causing volatility in the studied markets.'°

Multivariate model

The results for the multivariate model [4], Granger causal-
ity—Block exogeneity tests and Impulse-Response function
(IRF) plots, are presented in Table 4 and Figures 8 to 10.
Table 4 present the result of the Wald statistic p-value test-
ing whether the row variable Granger causes the column
variable. Significant statistics at the 5% level are in bold,
at the 10% level are underlined. The sign and dynamics of
the causality can be inferred from the IRF plots.!

10 Alternative measures of foreign flows did not have a strong effect on
volatility either.

" To obtain the IRFs, the Cholesky decomposition requires ranking the
variables. The order chosen was, initially: RETURN, VOLAT, BETA
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First, we check the causality between foreign flows and
return. Argentina and Mexico show evidence of Granger
causality from returns to foreign flows, and the short-term
response in the corresponding IRF plot is consistent with
the 'return chasing' explanation. Conversely, Brazil and
Mexico exhibit the reverse causality: Foreign flows Grang-
er cause returns, and the IRF plot show a positive response,
which is consistent with the 'price pressure’ story.

The Granger causality tests along with the IRF plots show
returns causing volatility in Brazil and Argentina, in an
inverse relation: positive (negative) returns induce an in-
crease (reduction) of volatility, consistent with the Lever-
age effect (Nelson, 1991).

Similarly, the multivariate model results present volatility
causing betas for Colombia, Mexico and Peru, in a direct
direction: positive shocks to volatility cause higher betas.
This relationship seems to reflect the persistence on volatil-
ity and the fact that, holding correlation and the S&P500
volatility constant, beta increase with an increase of vola-
tility.”?

The proposed VAR model also provides an answer to the
central question of this study. First, the results of the
Granger causality test support in no case that foreign
flows induce higher volatility and neither the IRF plots.
Second, with the only exception of México, there is no
evidence of foreign flows causing Beta. Even in the case
of México, the IRF plot does not show a clear effect, but
if anything appears to be inverse, contradicting the as-
sumed hypothesis. Overall, the multivariate model indi-
cates that foreign flows do not have a discernible effect
on the volatility and systemic risk of the six Latin Ameri-
can markets of the study.

As in any other study of this kind, the reader should be
aware that the results are constrained by the limitations
of the empirical models. First, the univariate model [3] of
daily returns only might detect short-term effects on both
the volatility and betas. Moreover, at this frequency the
return distribution exhibits low signal-to-noise ratio, since
volatility is significantly higher than the average return.
Thus, noise can disguise any true relationship between the
risk variables and the exogenous ones. Second, whereas
the 4-VAR model at monthly frequency can detect effects
in longer period, any causality of shorter term, for example
daily or intradaily, will not be detected by it. Finally, as in

and FOR_CAP. Robustness of IRF relations were checked by invert-
ing the order of the Cholesky decomposition. Results are qualitative-
ly the same, and available from the authors upon request.

2 BETA = correlation x stand. Dev Local market /stand. Dev. US mar-
ket.
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any other econometric model, the GARCH, EGARCH and
VAR models can be very sensitive to outliers and overfit-
ting. Whereas we controlled for outliers, and used parsi-
mony criteria to select simple models, chances are that the
hypothesized relationship between foreign flows and risk
might have been discarded in the process.

CONCLUSIONS

Several authors using different methodologies, theories
and data have studied the influence of Foreign Portfolio
flows in emerging markets. Considering the results togeth-
er, the results are ambiguous. This study contributes to the
literature, testing not only effects on volatility but also in
systematic risk, and using a not yet used data, more recent
sample periods that includes the 2008 World financial cri-
sis, two different econometric models, and focusing on six
emerging markets of the same region.

The results of this study, taken together, indicate that there
is no significant evidence that foreign portfolio flows in-
crease the risk of the six Latin American markets. In par-
ticular, we observe the following:

¢ Only in two out of nine cases, there is a positive and
significant effect from foreign flows on the betas to
S&P500 returns: Colombia, before the 2006 crisis, and
Peru, after July 2006. We suspect that this result might
be due to the relative low development and integration
of both markets, which might make them more sen-
sitive to Foreign flows. Moreover, the fact that those
effects do not show up in the VAR monthly model sug-
gest that, if anything, those effects are either spurious
or very short-lived.

¢ According to the V4R monthly model, there is no ev-
idence of foreign flows having lasting effects on the
volatility of the markets. In turn, the univariate model
shows only a positive effect in two out of nine samples,
but a negative and significant effect in two others.

The evidence presented here does support empirical regu-
larities reported in other studies on the behavior of returns
on emerging markets. It reports an important dependence
of the local stock returns on the returns of the foreign
exchange rate and international equity markets, both in
mean and in volatility. We leave to future research to prove
that the causality runs from those markets to the stock
one, and if those economic variables are priced risk factors
of the equity market. We find also evidence of returns caus-
ing higher foreign flows in some countries (‘return chasing'’)
but also of foreign flows causing higher returns ('price pres-
sure’), that has also been found in other emerging markets.

150

We conclude that foreign exchange and international re-
turns do have a more important role on increasing risk and
dependence on international markets than foreign flows,
providing no support to the policy of restricting foreign
portfolio flows due to alleged increasing risks or causing
instability in Latin American stock markets. We have left
for future studies whether they have disrupting effects on
the foreign exchange rate markets.
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