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1. Introduction

Through what channels do financial crises spread across countries? loaviygjyto the
numerous currency and banking crises of the past decade, a growing bodgrochrbas been devoted
to answering this question. While some papers have pointed to trade linkages as thetutoaighel
which contagion is transmitted, there is a growing consensus that financigkeknéad frictions are
likely to play a more central role in the propagation of shocks across national Borders

At the theoretical level, various authors have sought to explain internatiomadiiheontagion
with models of investor portfolio choice. Schinasi and Smith (2000) highlight that contéfgicts e
can be the result of simple portfolio rebalancing within a mean-varianceRofr&mework. In Kodres
and Pritsker (2002), differentially informed investors transmit idiosyracsaitbcks from one market to
others by rebalancing their portfolios’ exposures to common macroeconomic rigksanid Xiong
(2001) model contagion as a wealth effect in a model with two risky assets andrditf/pes of
traders. Wealth effects as a source of contagion also figure prominently indieésof Goldstein and
Pauzner (2001) and Yuan (2004). In a different approach, Calvo and Mendoza (2000) describe fund
managers’ investment decisions using a mean-variance framework wittssliag constraints,
including fixed costs of information acquisition about countries and assuming that funglensana
performance schemes create incentives against deviating too much from bé&rodioes.

Empirically, there are also some indications that financial links mattemirts&y and Reinhart
(2000), Hernandez and Valdés (2001), Van Rijckeghem and Weder (2001), and Caramazzmicci
Salgado (2000) provide evidence that countries that borrow from the same creditanéislticesis
country are more vulnerable to contagion than those countries that borrow from ottiersctidi are
not engaged in lending to the crisis country. Providing empirical support for Catdoendoza’s
model, Disyatat and Gelos (2001) show that emerging market funds’ assetallceatbe well
approximated by model with short-sale constraints and mean-variance ofitimaaund benchmark
indices. Van Rijckeghem and Weder (2003) provide evidence that bank exposures to crigescount
can help predict flows to third countries after the Mexican and Asian crises.

These papers, however, do not explicitly identify the particular mechanigra(gjccounts for this
phenomenon and none of these studies has used cross-sectional information of portfolio pb#igons

micro level to identify more precisely the nature of financial linkages.ekample, the studies

! See Kaminsky, Reinhart, and Végh (2003) for arrediscussion of the evidence on contagion.



stressing common lender effects through commercial banks are based ontaggf@gaation on
bank positions, as reported by the Bank of International Settlements (BIS).

In this paper, we study the trading behavior of emerging market mutual funds aoke thelays
in the transmission of shocks across countries. We take advantage of a kargsalat emerging
market funds that contains disaggregated information on the investments of hundreds. oFfunds
each fund, the database contains monthly data on its asset allocation by @yuhtyeriod January
1996 through December 2000. This detailed information allows us to characterize the lahavior
international investors to a greater extent than was possible in previous studiesialsis takes
advantage of the heterogeneity in portfolios and investment behavior across mutual fusds. T
heterogeneity implies not only that funds are affected to different extgtsuntry shocks, but also
that the resulting portfolio reallocations transmit these shocks to some coumbrie than to othefs.

The paper proceeds as follows: In section 2, we present a stylized modddilitaiefs the
interpretation of our empirical results. The model incorporates three maadiets: (i) investors
have heterogeneous beliefs and, thus, hold heterogeneous portfolios; (ii) investab®uaatkeir
performance relative to that of other investors; and (iii) portfolio decisitest atock prices. In this
setting, we analyze the effect of changes in investors’ risk aversion oalipattdcisions and stock
prices. If we further assume that risk aversion is a function of pastegbarformance, the model
suggests that: (i) in response to weak past relative performance an imagdtbshift his/her portfolio
towards the average portfolio, selling assets of countries in which he/sherexfoyged,” and buying
the assets of countries in which the portfolio is “underexposed;” and (ii) ansésansmitted through
common overexposed investors, as these affect have their greatest impace amvidsisrs who are
most exposed to the crisis country.

In the empirical analysis that takes up the remainder of the paper (aftebitgsthe data in
Section 3) we examine the effect of gains and losses on investors’ behaviords tfegja portfolio
choices. We construct a time-varying index of “financial interdependdracsed on the extent to
which countries share overexposed funds and assess whether it helps in explairamgtiiegion of
shocks. We do this both continuously to assess the transmission mechanism of shocksljmgeénera

2 Mutual funds represent a non-trivial fraction ghigty flows to emerging markets. For example,ftiveds in our sample
are responsible for 10% of total portfolio equityws to developing countries in 1998. In addititheir behavior is likely
representative of the behavior of other types wédtors as well.

% In the model, investors care about both absoktiems and returns in excess of those of othesstove. The model is
related to, but simpler than, models in which inges utility is a decreasing function of the varia of their excess returns
over that of other investors (tracking error vacien See Disyatat and Gelos (2001).



specifically during the Thai (1997), Russian (1998), and Brazilian (1999) crisegnonexwho
suffered most from contagion effects.

Our main findings can be summarized as follows:

First, we find that when the returns of a particular fund are low relative tetilvas of other
funds, the underperforming fund’s reaction is to reduce its weight in countries in tWva$ i
overexposed and increase its weight in countries in which it was underexposed, adgrstayg its
portfolio in the direction of the average portfolio. We interpret this result assuggthat past
performance has an effect on funds’ risk aversion, and that changes in risk avéesioiirad
portfolios in the direction suggested by the mddel.

Second, the evidence suggests that our financial interdependence index halpsséogk market
comovement across emerging markets above and beyond trade linkages. The indexezjpdaming
the transmission of stock market shocks throughout the sample period. Moreover, tinegatve
correlation between countries’ stock market performance during cnddbedegree to which these
countries shared overexposed funds with the initial crisis country. The effectfiofatheial
interdependence index remains significant in a variety of specificatiensadter controlling for trade
or commercial bank linkages.

Lastly, we conclude that the predictive power of our index of financial exposue drase
international mutual funds likely reflects the fact that these funds areeatatge of other kinds of
investors, such as commercial and investment banks.

Taken together, our findings may help explain why some countries are affedtedruyal crises
in other countries and some are not. Indeed, the financial transmission mechaassedsn this
paper is present even when countries do not have weak fundamentals or commonwehttires
initial crisis country. These results suggest that policymakers ioggtefit from closely monitoring
the micro composition of investments across funds in order to become aware whiclesouayribe

most vulnerable to contagion.

* Such changes in risk aversion may result from altweffect or be due to compensation schemes &oragers that
strongly penalize losses in excess of the indwsteyrage, such as hypothesized in Calvo and Men@8£®). There is a
substantial literature examining the risk-takingpdd@or of domestic U.S. fund managers in responggior performance
(see Chevalier and Ellison, 1996, Brown, Harlowd &tarks, 1996, and Daniel and Wermers, 2000, amwary others).
Although this is not the focus of our paper, a déston of these issues is provided in Appendikibre generally, changes
in risk aversion by investors have occasionallynbgited as a possible source of contagion. Seex@ample, Kumar and
Persaud (2001).

® Broner, Lorenzoni, and Schmukler (2003) show thatbehavior of the term structure of emerging reaskvereign
bonds also suggests that investors’ risk aversioreases during crises.



These findings may also have interesting implications for understandingniwmeading at the
country level. The fact that, in response to below-average overall performancdgehohtis reduce
their investments in countries in which they are overexposed can account for thatodosénat, in
the aggregate, funds reduce their investments in countries in which returns gredibwg-feedback
trading)® The reason is that when returns in a country are low, funds that are overexposed to that
country tend to have below-average gains. As a result, they reduce their expadureuntries in
which they are overexposed, including the affected country. Likewise, the funds gains are
above average further reduce their exposure to countries in which they are undergrphging the

affected country. Both effects lead to positive feedback trading in the aggregate.

2. A stylized model

In this section, we present a stylized model to help in the interpretation of ourcahresults on
fund behavior and the transmission of crises. The model has three main featuressiimnees
heterogeneous beliefs and, thus, hold heterogeneous portfolios; they care abpatftreiance
relative to that of other investors; and portfolio decisions affect stock pricesnddel explores the
effect of changes in an investor's risk aversion on his portfolio decisions and st pri

We assume that investors hold different portfolios because they have differefst ddebut
expected dividends. Investors agree to disagree, in the sense that they choose tweipetieds of
other investors even though these may be reflected in Bridés also assume that investors are risk
averse and may differ in their levels of risk aversiofhe existence of heterogeneity across these two
dimensions, beliefs and risk aversion, are necessary to show how a change in arsing&stogrsion
affects his portfolio decisions. The mechanism works through the interaction oferskoa and

beliefs: we show that an increase in an investor's risk aversion leads tedalskift his portfolio

® Among others, Borensztein and Gelos (2003a), Kakyin_yons, and Schmukler (2000), and Froot, O’Gohand
Seasholes (2001) present evidence of positive gegdipading in emerging markets.

" Providing a fully-fledged theoretical analysisistside the scope of this paper and, as a resalleave out some
important ingredients. In particular, we take ralersion as an exogenous parameter and perfoampatative statics
analysis.

8 There exist several models of asset pricing irctvinvestors agree to disagree, especially in thbles literature. See
for example Harrison and Kreps (1978), ScheinkmahXiong (2003), and Hong and Stein (2003). Theay be other
reasons why investors hold different portfoliosor Example, countries may differ in the volatildf/dividends, or the
correlation between a country’s dividends and itsss marginal utility may be different for diffenéinvestors. We chose
to assume differences in beliefs for simplicity.

° To be able to solve the model analytically, wesider the case of CARA preferences and normallyidiged dividends,
as in Calvo and Mendoza (1999), Kodres and Prig@92), and Yuan (2004).
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away from countries about which he is relatively optimistic, and towards thosevefiolthe is
relatively pessimistic¢®

However, the effect of demand shifts on actual portfolio adjustments and assetppead on
the supply of assets faced by investors. We consider two polar cases. Atremegwe consider the
case in which the supply of assets is completely inelastic. In this capeicthef the assets adjusts so
that, in equilibrium, total asset demand equals the fixed asset supply. At thexttbere, we
consider the case in which the supply of assets is completely elastic. lasthishe quantities of
assets adjust so that in equilibrium their prices are constant.

Which assumption is more plausible empirically? The answer to that questidep&nds. In our
empirical analysis, we use monthly data and focus on relatively high fregef@cts, in which case it
may be more reasonable to assume that the supply of assets be quite inelastier Hbes effective
supply of assets faced by global mutual funds may be increasing in the priceethéljirag to pay
both because the actual supply of assets may be somewhat elastic even in tha,switalso
because the demand by other investors on which we do not have date may be soméinlit elas
2.1 Demand

There are two periods. There are two investors or fund managées11}, which purchase
assets in period 1 and consume in period 2. lov@stn invest in three assets: two countries,
cO{-11}, and a safe asset. The countries pay stochasitiedds D_, and D, in period 2 (and have
zero residual value), and the safe asset has ggaga 1. Investor's utility is CARA with coefficient
of absolute risk aversiop .

We assume that an investor values his own periwde?thW, and also the difference between his

wealth and that of the other invesiaf’, .

U, = —elamatu-w) o {19},

19\We assume that there exists heterogeneity in iorgbeliefs and risk aversion, but investorsaherwise similar.
Other papers assume the existence of differemsetasf investors, but homogeneity within each clé&ss example,
Kodres and Prisker (2002) assume the existenagafied investors, uninformed investors, and nboigers, while Kyle
and Xiong (2001) assume the existence of long-i&ime-based investors, convergence traders, aisé haiders.

™ The papers by Calvo and Mendoza (1999) and SdhindsSmith (2000) take returns as exogenous, wkiehalogous
to assuming a perfectly elastic supply of assedseadgenous prices. The papers by Kodres ankérig2002), Yuan
(2004), and Kyle and Xiong (2001) assume a pesfeadlastic supply of assets, so that returns aigp are endogenous
but quantities are exogenous.



wherea measures the degree to which investors care ablatitve returns as opposed to absolute

returnst? In period 1, investors allocate their wealth between each of the two countries and the

safe asset.

Investori is relatively optimistic about countiyand relatively pessimistic about country. In
particular, investoi believesD, ON(D",0?) and D, ON(D",0?), whereD" >D". The
correlation betwee_, and D, is 0

We now calculate the demand for the two risky aslsgteach investor. Ld?, denote the price of
countryc shares in period 1, an¥, . the number of countrg shares held by investor Wealth

levels in period 2 are thus given by
VVi' :VVi +Z ><i,c [GDC - Pc) for I D{_l'l}

whereW, denotes initial wealth. Given the properties 8RA preferences and the fact that returns

are normally distributed, it is straightforwarddbtain the four first order conditions

0=l o —R )1 ot R )y i —a ) @
for i 0{- 11} andcO{-13}. The first order conditions are easy to interp@ther things equal, an
investor prefers to invest in the country aboutchithe is relatively optimistic. However, when an
investor cares about relative returmsX 0), he has an incentive not to choose a portfoliy ve
different from that of the other investor. Thigelaeffect is relatively more important the morskri
averse the investor is.

We now turn to the supply of assets. We considetwo polar cases of perfectly inelastic supply
(fixed quantities) and perfectly elastic supplxé€fd prices).
2.2 Inelastic supply

Let the (fixed) number of countriy shares be denoted It§;. As a result, the market clearing

conditions for the two assets are

12 see Disyatat and Gelos (2002) for a discussidhisfissue using a slightly different framework.
13 Since we are only concerned with the pricing an@stor portfolios in period 1, the actual probigistribution of the
dividends is irrelevant.



K, = X_o + X, for cO{-11. )

Equations (1) and (2) form a system of 6 linearatigns and 6 unknowns®,, P, X_ ,, X_,,,

X, ., X,,. After some straightforward algebra, we get

5 :DH +D*" _[ _ 1 1jm_2[ql_a)ﬂ<c_(yc_y—cJE€DH;DLJ fOfCD{_ll},and (3)
Ve

2 2N Vet Ve
_ _ H _ L H _ L
Xic:KC_ Vi~V [ﬁl a)[_]im, 1 [é 1 j |C:i[_f¥_|c:_i[_f¥ (4)
’ 2 vity., ) \l+a) 2 vity, ) \1l+ta o o

for i 0{- 11} andcO{-113}. Share prices in the two countries are equaie average expected

dividend, (DH + DL)/Z, plus two additional terms. The first term is daghe fact that, since the
assets are risky, they need to pay a premium f@siors to hold them. This effect is stronger the

higher the variance of dividends, the higher the quantity of assés, the higher the levels of risk
aversiony;, and the less investors care about relative retflow a ).

The second term is the most important result ohtbeel. It shows that share prices reflect the
beliefs of the investor that is relatively leskraerse more than those of the investor thatasively
more risk averse. In other words, if investas less risk averse than investoer the country about
which investori is relatively optimistic will tend to have a highgrice than the country about which
investori is relatively pessimistic. The intuition is thedry risk-averse investors tend not to act that
much on their beliefs, so the demand for the caemtbout which risk-averse investors are optimisti
is relatively low. Since the supply is inelastius lower demand is reflected in lower prices.eTh
transmission mechanism proposed in this paper kiogehis interaction between risk aversion and
beliefs.

With respect to asset allocations, each investlishane half of each country's sharks,/2, plus

two additional terms. The first term is due to thet that the less risk-averse investor will témdhold
more of each of the two assets. The second tdtettethe fact that each investor will invest miore
the country about which he is relatively optimisdind less in the country about which he is relétive

pessimistic.



Leth = xilc/(xm + Xi,2) be investori 's countryc weight, defined as the share of total

investment in both countries that he invests inlt is easy to show that, for all parameter vajue

b, >b_, andb,_, <b,_,. Namely, an investor tends to invest more thaeminvestors in the

countries he is relatively optimistic about.

We can now describe how crises are transmittedsa@auntries in this environment. Assume that
risk aversion depends on past performance, bothl#bsand relative (positive' ). Assume that there
is a crisis in a third country in which investorsImore heavily invested because he is relativelyem
optimistic about that country. As a result of thisis, investor 1 becomes more risk averse, both
because he suffered absolute losses and becauesgas are higher than those of investor -1.
Investor -1 may or may not become more risk avewgeeven if he became more risk averse, it would

be to a lesser extent than investor 1. As a re$dtcrisis leads to an increaseyjn-y_,. From

equations (3), we see that the price of countryakess would fall by a larger amount than those of
country -1. The model suggests that the crisisilshioe transmitted to a larger extent to the countr
that shares optimistic investors with the crisigrdoy. Empirically, it is difficult to measure iesgtor
optimism. However, from equations (4) we see tmimism is reflected in higher country exposures.
As a result, the model suggests that crises stadtédt to a greater extent countries that share
overexposed investors with the crisis country.

When the supply of assets is perfectly inelastetfplios do not adjust much as a result of past
performance. The reason is that while changeiskrawversion lead to changes in asset demand, asset
prices adjust so that investors end up holdindidesl quantity of assets. To study the behavior of
investors' portfolios, we next study the case inclwhhe supply of assets is perfectly elastic.

2.3 Elastic supply

Let the (fixed) price of country shares be denoted . As a result, the market clearing

conditions (2) are replaced by

P, =P, for cO{-11. (5)

Replacing the prices in equations (1), we get gegy®f 4 linear equations and 4 unknowns:

X1y X_g, X4, Xy, After some straightforward algebra, we get



H_p L_ D LS H S
Xi,c: 2 ! 2 Ic=iEED PC+O’[P I:)C]+|C:_i [Eu.,.a Pc] (6)
o -a i’ Y Y Vi

for i 0{- 11} andcO{-11}. Two effects, reflected in the two terms in teeand factor, drive each
investor’s portfolio decisions. First, an invesigants to invest relatively more in the countryidie
optimistic about. This effect is stronger the &rthe difference between the expected dividende(gi
his beliefs) and the country price and the lowerlével of risk aversion. Second, he wants toshue
the country where the other investor is investiiigis effect is stronger the higher the weight on
relative performancer . In addition, the first factor shows that the éavthe volatility of dividends
and the more investors care about relative perfocmghe more they invest in all countries.

We now turn to study the properties of country vaésg In order for country weights to be

meaningful, we need to assume that the total imvest in the two countries, , + X ,, is positive

for both investors. It is easy to show tff@" +D")/2- B, )+([D" +D")/2-P,)>0 is a necessary
and sufficient condition for this to be the ca3dis condition is quite reasonable and it justestdhat
the average country risk premium is positive. shie case of inelastic supply of assets, thetfett
an investor tends to invest more than other invesiothe countries he is relatively optimistic abs

reflected in the fact that,, >b_,, andb, , <b_,_, for all parameter values.
How do investors' country weights respond to chamgeisk aversion? In particular, what is the
effect of an increase in the risk aversion of inwes, y;, on the portfolio of each investor? It is easy

to show that

dh db; db,
s, <, >0, (7)
dy; dy; dy; dy;

Namely, the investor whose risk aversion increagseseases his weight in the country he is
relatively optimistic about and increases it in toeintry he is relatively pessimistic about. Tlhigeo
investor increases his weight in the country hepismistic about and decreases it in the countrishe
pessimistic about. The intuition behind theseltess straightforward. The increase in risk ai@rs

makes investor want to move his portfolio closer to that of intees-i. Sinceb ; >b_; and

b

i <b , this implies a shift from countriy to country—i. In turn, since investori's country



weights also reflect an incentive not to have dfplwo very different from that of investar, he
responds to the shift in investds portfolio by shifting his own portfolio in these directiort?

Howe do investors adjust their portfolios as a ltesfupast performance? As in the case of
inelastic supply, we assume that risk aversiorei@ees when investors' past performance is weak. As
a result, weak past performance induces investarsolve towards the average investor's portfolio by
decreasing their exposure to countries in whicly there overexposed and increasing their exposure to
countries in which they were underexposed. In castrong past performance, investors should
adjust their portfolios in the opposite directiofihese effects are reinforced by a positive feekibac
mechanism. If investar suffers higher losses than investar, he should move towards the average
portfolio. But investor-i should move away from the average portfolio babduse his relative
performance was positive and also because thetadjnsby investoi shifts the average portfolio in
the direction of investor-i's portfolio. This adjustment by investei shifts the average portfolio
away from investoi 's, which gives investar incentives to adjust his portfolio even furthenr his
initial portfolio. And so forth. As a result, véhiould expect relative performance to affect inmesst
portfolios more than would be suggested by the teafj relative performance in investors' utilities

2.4 Some comments on the model

The transmission mechanism we propose in this papesists of three steps: (i) weak relative
performance due to an overexposure to the crisiatcpincreases investors’ risk aversion; (i) the
increase in risk aversion, in turn, produces a&rethment towards the average portfolio; and @) t
retrenchment of overexposed investors, in turrdifgato a drop in stock prices in countries thatreh
overexposed investors with the crisis country.ebw| this explanation de-emphasizes the role of
macroeconomic fundamentals in explaining which toes are impacted by the crisis or the so-called
“wake-up hypothesis” in which investors “wake-upidabegin to take note of other countries’
similarities with the original crisis countfy.The model illustrates steps (i) and (iii). Howeevthe
transmission mechanism depends on the assumptbnghk aversion increases with weak relative
performance, needed for step (i). Although we cadirectly test this assumption, it is consisteith
the behavior of investors’ portfolios, as shownolel In addition, this assumption is consistenhwit
some findings in the finance literature that analyrze behavior of mutual fund managers: inflows and

outflows out of mutual funds depend to a large mx¢a the relative performance of funds, and fund

14 Note that the more investors care about relataréopmance (higher ) the more important these effects are.
15 The term “wake-up hypothesis” was coined by Gelitis(1998).
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managers’ income increases with assets under maweagt In our model, investors’ portfolios do

not display wealth effects due to our use of CARé&f@rences. Under more realistic preferences that
display diminishing absolute risk aversion (suclC&RA), a decrease in wealth due to past losses and
a withdrawal of funds would tend to decrease rarg by investors without needing to assume
changes in their utility function. We did not spuglich preferences because CARA preferences are
necessary to obtain closed-form solutions. Howewerresults from a model with diminishing

absolute risk aversion and wealth effects wouldbaitatively similar to our resultg.

In our analysis, we study separately the casesmgtly inelastic and perfectly elastic asset
supply. Under perfectly inelastic supply we exagrtime transmission of crises, while under perfectly
elastic supply we analyze the behavior of investmwgtfolios. In reality, the supply of assetsdddy
global mutual funds is likely neither perfectly stia nor perfectly inelastic. In such a case, lseits of
results would hold, although the effects would bargitatively smaller.

In the following sections we examine both the baébraef investors’ portfolios and the
transmission of shocks. We study whether poor pagormance leads investors to “retrench” towards
the average portfolio. (We do so by regressinghgha in country weights on the interaction of past
performance and country overexposure.) We themawxawhether a crisis in one country is
transmitted to a greater extent to countries thatesoverexposed investors with the crisis country—
this is done by constructing an index of finaneigbosure that reflects such common-investor links,
and testing the power of this financial exposudeiin explaining stock market comovements and in

predicting three recent crises episodes.

3. Data

The mutual fund data used in this paper are fraonaprehensive database purchased from
eMergingPortfolio.com. The database covers (oroathty basis), the geographic asset allocation of
hundreds of equity funds with a focus on emergirgkets for the period 1996:1-2000:12. The funds

1 See Appendix | for a more complete discussiomese findings, and also for some complementaryeediel based on
our data. Related assumptions are also often nsthe iliterature on herding; see, for example, 8sten and Stein
(1990).

7 Our mechanism is related to the one in Shleifer\éishny (1997). They also assume that past velgterformance
affects funds under management by investors (iin tase, by arbitrageurs). As a result, in theddel weak relative
performance leads to a decrease in the amounndgfinvestors can invest in assets they are relgitimore optimistic
about, due to financial constraints. In our mogelestors decrease their exposure to countriestatdnich they are
relative more optimistic because we further asstiratthe decrease in funds under management i ea& aversion.
As mentioned above, this last assumption wouldoeatecessary under diminishing absolute risk awersi
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are domiciled in different countries around the MorAt the beginning of the sample, the database
contains 382 funds with assets totaling US$117obill At the end of the sample, the number of funds
increased to 639, with US$120 billion in assetshiléthe total number of funds rose over the period
some funds were dropped from the database if tleepuitinued providing information on their
holdings. We focus on global dedicated emergimgi$ui.e. funds that invest in emerging markets
worldwide!® For stock market returns, we used monthly IFC 88 returns for the period 1990-
2000, complementing them whenever needed withfdataMSCI or national sources.

In December 2000, the subsample consisted of Jdbabemerging market funds. Approximately
one quarter of the funds are closed-end funds. abkets of these funds represent a modest, but not
negligible fraction of the total market capitalipat in the countries they invest. For examplehm
case of Argentina, funds held approximately 2. Z@et of the total stock market capitalization in
August of 1998, while the share was around 1.3quetrior Korea.

While precise numbers on total equity flows areditarobtain, a substantial fraction of all equity
flows to emerging markets seems to occur throughhds in our database. According to the World
Bank (2003), in 1998, total portfolio equity flows developing countries amounted to US$7.4 billion,
compared to US$ 0.8 billion flows recorded in cample.

The company providing this data aims for the widesterage possible of emerging market funds
without applying any selection criteria. Accorditogthe provider, the complete database covers
roughly 80 percent of all dedicated emerging mafietls, with coverage of about 90 percent of total
emerging market fund assets. We do not have datmldings of individual stocks or on the timing of
funds’ purchases and sales over the month. Waelesdcthe implied flows from the asset position
data, assuming that within countries, funds hgbarfolio that is well proxied by the IFC US$ total

return investable indeX. We also assume that flows occur halfway throtrghmonth.

4. Portfolio dispersion over time

To obtain a first impression of the data, in thest®on we compute the dispersion of fund
portfolios over time. We measure dispersion asdbémean squared distance over country weights

between each fund and the average portfolio, wiher@verage portfolio is weighted by fund size.

18 For more details on the data, see BorenszteirGatas (2003a). Kaminsky, Lyons and Schmukler (2@040 examine
mutual fund behavior in emerging markets worldwide use data at a more aggregate level.
19 This turns out to be a good approximation in enmeygnarkets. See Borensztein and Gelos (2003a).

12



Figure 1 shows the median of this dispersion fergtoup of global funds, together with the cumwate
mean fund returns (set equal to 100 at the begynoiithe sample). The picture shows that fund
portfolios started converging during the Asian&sis- possibly back to more normal levels after the
run up -, at the same time that funds startechfplarge portfolio losses. This suggests thatduri
turbulent times, funds tend to retrench towardsatierage. However, improvements in performance
after the Russian crisis were not accompanied bg@ease in fund dispersion. In the next sectiom,
examine in detail how fund portfolio choices dependheir performance. We show that funds do
retrench towards the mean during periods of lowrret, but they react to returns relative to thdse o
other funds as opposed to absolute returns. T#tisiction has important implications for the
transmission of shocks during crises, since redatturns are very sensitive to whether funds are

overexposed to crisis centers.

Distance from Average Portfolio and Cumulated
Average Fund Returns
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Note: Distance from average portfolio is the raegortfolio distance from the mean portfolio.
The mean portfolio is weighted by fund size. Th&tatice is measured as the root mean squared
difference over country weights. These averagedased on global funds only.

5. Fund performance and portfolio choice

This section analyzes the trading behavior of emgrgarket mutual funds. We concentrate on

the effect of portfolio returns — both absolute agldtive to the average portfolio — on funds’ paro
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decisions. For this purpose, we regress changesrifolio weights (one observation per fund-
country-date) on overexposure, excess gains (ee$)sgains, and the interactions of excess gaths a
gains with overexposure. We find that, as preditigthe model, when fund returns are lower than
that of the average portfolio, funds reduce theposure to countries in which they were “overweight
and increase their exposure to countries in whiely tvere “underweight.

Let sub-indices denote fundg country, and time. Leta;: denote assets ang the stock index
return. Lets, = anm denote the size of a mutual furlgl,, =4, ., /s, its country weight, andfm
the average (weighted by fund size) country weightsss funds. Let overexposwe _,, fund gains

9., and fund excess gaiegg, be defined as

og.. =hb. -b

1,C.t ct

it :zbi,c,t—lrc,t '
Cc

X8, =iy _Zac,t—lrc,t .
Cc

The change in country weightdp ., , is given by

,ct?
dh,c,t = bi,c,t - bi ct-1*

It is not clear that we should focus dh ., as a measure of portfolio adjustment by funds. Fo

example, if the market capitalization of a courasya fraction of total world market capitalization
changed, one would expect that, on average, miund$’ country weights would adjust as well. In
particular, it is obvious that it would not be pibés for all investors (mutual funds and otherskéep
a constant country weight.

At one extreme, if the supply of assets were tpiaklastic market capitalization would change

proportionately to country returns, 29 As a result, even if funds acted passively withmwying or

selling shares, the country weight would changargmourft

% This would not be exactly true if firms paid dieitds. However, at monthly frequencies dividendsnat an important
fraction of returns, especially for emerging masket
% This follows from the fact that if the fund didtauy or sell any assets, its weight in countryt timet would equal

1+r,,
bict = Y bict—l-
.C, 1+ giv[ .,
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b
adj ., Z[ el J(rc,t - gi,t)-

1+9;,

U

In this case, one would want to use an “adjustédihge in weightsib' , that solely captured the

change in weights that arose from funds activelyiropand selling assets,

dbll,c,t = db,c,t - adji,c,t . (20)

From the discussion in section 2.2, we see thatgtréces and expected returns would adjust inrorde
to keep investors content holding the resultingfpbo. For example, if in one country returns are
lower than average, we would expect share pricesorfall proportionately as much as expected
dividends, since the expected returns need toddeep investors from wanting to reestablish their
prior country weights.

At the other extreme, if the supply of assets wetally elastic expected returns would remain
constant and, thus, we would expect funds to keeptant country weights. In this case, one would
want to use the unadjusted change in weigtits,, , in the regressions. Finally, for intermediateesa

one would want to adjudh ., but by less than in equation (20).

We run the following regression
dh,c,t =a [OQ,c,t—l + :8 [adji,c,t + y [exg,t + 6 [OQ,c,t—l [exg,t + Ei,c,t :

The first term captures possible mean reversigontfolios. The role of the second term should

be clear from the discussion above. We run thypestof regressions: one constrainjigto be 1
which corresponds to the case of perfectly inetasipply, one constraining to be 0 which
corresponds to the case of perfectly elastic sy@plgt one in which3 is unconstrained, letting the
regression tell us what the appropriate adjustriegnt is.

If our hypothesis were true, furidshould increase its weight on countrydl ., positive) if the

fund was overexposed to countryosg ., , positive) when the fund is doing relatively wedk(,

positive). Likewise, the fund should increasentsght on country (db ., positive) if the fund was
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underexposed to countey(og ., , negative) when the fund is doing relatively ba@iyg: negative).

As a result, we focus on the coefficientwhich should be positive according to our hypsthie
Funds indeed tend to buy into countries in whigythre overexposed (underexposed) when their
gains are higher (lower) than that of other furidgbles 1.a and 1.b summarize our results for tleeth

cases in whiclf =1, =0, and S is unconstrainet® We report results including excess gains as

well as gains to determine whether funds care raboit relative or absolute performance. In all
cases, the coefficierd is positive and statistically significant at thi level. There is also a
significant reversion to the mean in the sensedhatverage funds buy into countries were they are
underexposeff It is interesting to note that excess gains stebe more important than absolute
gains, both in levels and when interacted with exposure. When including absolute gains, the
interaction term of lagged overexposure and absa@ains is small and not always significant. Hipal
when unconstrained, the coefficient on the adjustrtegm is always significantly greater than 0 and
significantly lower than 1, suggesting that indeaatual funds face neither a perfectly elastic nor a
perfectly inelastic supply of assets.

The economic significance of the effect of funddative performance on whether or not they
retrench to the benchmark is moderate, but by rensiaegligible. For example, consider a country in
which half the funds (weighted by fund size) invEs% of their assets and half the funds invest 5% o
their assets, so that the former have overexpadgurd% and the latter of -5%. Assume that the firs
group of funds has losses of 10% while the secoodpghas gains of 10. According to the results in

Table 1.a (unconstraingd), both groups of funds would reduce their weighthie country by 0.44%.

In addition, the first group of funds will now magea0.5*90% of total fund assets while the second
group of funds will correspond to 0.5*110% of toiahd assets. As a result, the average weighteof t
country in total fund assets would drop from 1098 1@7%, which implies that total funds’ investment
in the country would drop by almost 10%. In additithe 10% drop in funds’ investment in the
country would take place despite the fact thaetkgected returns in the country would have incréase

since the supply of assets is not perfectly elastic

22 \We restricted the sample to countries that repitestdeast 1% of average fund portfolio. We obserthat we could
explain portfolio adjustments for large countriester than for small countries. One possible exqtian is that the index
is mismeasured for small countries due to roundiifign portfolio reporting by funds. The raw dataleed seems to be
rounded.

% Of course, this doamot mean that there is a trend and that over timesfamd getting closer to the mean.
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We also ran regressions including control variablBisere, we added variables such as changes in
risk as reported by the International Country Riskde (ICRG); we included such control variables
independently and as interactions with lagged exgais®* Table 1.c. shows the results of adding to
our base regression changes in economic risk, diabansk, and political risk (all from ICRG), both
levels and interacted with overexposure. The tabtavs that these variables do not have any effect o
the estimates of the coefficients of interest showhables 1a and 1b. Furthermore, these risk

measures are not statistically significant.

Table 1.a: Portfolio adjustment: 1996:1 — 2000:12

Assuming inelastic ~ Assuming perfectly No assumption on
supply elastic supply supply elasticity
(B=1) (B8=0) (B unconstrained)
adjustment term 1 0 ?04(3)5:)
overexposure (t-1) -0.044” -0.069" -0.061"
P (0.002) (0.002) (0.002)
excess gains 3.360" -0.831" 1.045"
9 (0.23) (0.244) (0.233)
overexposure (t-1) 0.647" 1.035" 0.870”
X excess gains (0.092) (0.094) (0.090)
Observations 40,946 38,353 38,353
R2 0.02 0.02 0.12

Notes: Dependent variable: change in country wemghdefined in equation (20).
This analysis is based on one observation per fume-country. All variables normalized by begingiof

*****

2 |n an earlier version, we also looked at the diffiees between open-end and closed-end funds .ot that the two
types of funds behave similarly. The coefficientwas always positive and significant at the 1% lleaed its magnitude
was slightly higher for closed-end funds.
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Table 1.b: Portfolio adjustment: 1996:1 — 2000:12

. . Assuming Assuming No No
Assuming  Assuming . L gy
) . ) ; perfectly elastic  perfectly restriction restriction
melasltlc melasltlc supply elastic on supply on supply
SupRly Supply supply elasticity elasticity
. 0.435" 0.433"
Adjustment term 1 1 0 0 (0.007) (0.007)
overexposure (t-1) -0.044” -0.045" -0.069" -0.070" -0.061" -0.061"
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
excess gains 3.289" - -1.568" - 0.588 -
(0.253) (0.262) (0.251)
overexposure (t-1)]  0.843" - 1.211" - 1.062” -
X excess gains (0.100) (0.102) (0.097)
Gains 0.106 0.487" 0.651" 0.488" 0.420" 0.500"
(0.078) (0.072) (0.080) (0.074) (0.076) (0.071)
overexposure (t-1)| -0.173** -0.053" -0.1797 -0.028 -0.182" -0.043
X gains (0.034) (0.031) (0.034) (0.032) (0.032) (0.030)
Observations 40,946 40,946 38,353 38,353 38,353 38,353
R2 0.02 0.01 0.03 0.02 0.12 0.12

Notes: Dependent variable: change in country wiegghdefined in equation (20). This analysis isclolaon
one observation per fund-time-country. All varedbhormalized by beginning of period fund size, , and

represents statistical significance at the 1%, &36,10% level respectively.
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Table 1.c: Portfolio adjustment with control vdnlies: 1996:1 — 2000:12

Assuming Assuming N.O _
inelastio perfeqtly restriction
supply elastic on supply
supply elasticity
adjustment term - - ?6402077)
overexposure (t-1) -0.044" -0.070" -0.061"
(0.002) (0.002) (0.002)
excess gains 3.415" -0.814" 1.045"
(0.237) (0.245) (0.235)
overexposure (t-1) 0.665" 1.023" 0.872"
X excess gains (0.094) (0.095) (0.091)
A economic risk (t-1) "0.005 0.014" 0.006"
(0.004) (0.004) (0.004)
A financial risk (t-1) (g"ggf) (069000% ?(5900074)
A political risk (t-1) ?(5900063) (8:882) ?(5900053)
overexposure (t-1) -0.002 0.001 -0.001
X A economic risk (t-1) (0.002) (0.002) (0.002)
overexposure (t-1) 0.003 0.007" 0.006™
X A financial risk (t-1) (0.002) (0.002) (0.002)
overexposure (t-1) 0.000 -0.002 -0.001
x A political risk (t-1) (0.001) (0.001) (0.001)
# of observations 39,691 37,174 37,174
R2 0.02 0.03 0.11

Notes: Dependent variable: change in country witeighis analysis is based on one observationyret-f

xxxxx

significance at the 1%, 5%, and 10% level respebtiv
The As denote first differences. Economic, financial] @olitical risk refer to the International CoynRisk Guide’s
(ICRG) monthly economic, financial, and politicadk indices.

6. An index of financial inter dependence

The results in the previous section suggest that the effect of crises on fund flows depends
systematically on funds’ degree of overexposure to the crisis country. kufartsince the funds that
were overexposed to the crisis country are likely to have larger losses thathtitogere
underexposed, we should expect those funds to take capital out of the countries in whichehey we
overexposed and into the countries in which they were underexposed.

In this section we construct a matrix or index of “financial interdependents&ée countries
based on whether countries share overexposed fund investors. We defineGg&urghance on fund

i, reg;,, as the contribution of funicto total investment in the country by all funds,
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We define countryg, ’s reliance on investors overexposed to couayryd as

C,Cot?

dcl,cz,t :zreq,i,t >(OQ,cz,t '
i

Namely, the sum of every fund’s overexposure to cougtryweighted by, ’s reliance on each fund.

For short, we also refer td

..c,t QS COountryg,’'s exposure to countig,. The relationship between this

definition of exposure and the results in section 5 can be illustrated by notirdy thattan be

rewritten as

b

C .t

S O€.,
dcl,cz,t = Zg——thoqcz,t y

whereS = zi S , the sum of the assets of all funds (see Appendix Ill for details). As shown onsecti

5, a fund should reduce its investments in counfrin response to low excess gains if that fund is
overexposed to country. This explains why the exposure measure is related to the correlation

between funds overexposure to the crisis country and tdhe reason whye . , is divided byBcl,t is

that the effect of a given reduction in funds investments in countwill depend on the size of that
reduction relative to total investments in the country. That is why the exposwsermeanot

symmetric,d. . , #d_ ... Note that this doasot mean that small countries are, in general, more

C1,Ct
exposed to crises, since funds overexposure to small countries tends to be small. Onhlaadtite
is true that countries, in general, have low exposures to small codntries.

7. Financial inter dependence and contagion

% This index only takes into account “direct” linkbligher order links can be calculated estimatirss the effect of the
direct link, adding higher order terms discountsthg this estimated effect, and iterating.
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If the financial exposure index developed here contains useful information abogtdinmkages
across countries, one would expect it to help explain comovement patterns ackossaskets. In
particular, while a country’s stock market return is likely to be influencetidse of other countries
through a variety of channels, our results so far suggest that sharing commopas&iarvestors
with another market will increase the transmission of shocks from that maokaddfess this

guestion, we run the following regression over the whole sample period,

fep =a+p Dz Wer [y + yDZtc,c' (e + JDZ et [og +&cy

c'#C c'#C c'#C
wherer_, is countryc’s stock return at timeé, w, is countryc’s stock market size (as measured by

the IFC investable index]}, . is the trade share of countcyin countryc’s total trade, andi_ ., is

the financial exposure of countryto countryc’, as defined earlier. In other words, we assess whether
the extent to which countrg’s stock returns are influenced by those in coustrgepends on the size

of the stock market of country, the trade linkages between countrieand c', and countryc’s

financial exposure to country through common investors.

Our index of financial exposure does help explain country’s stock returns. In both 8ihlend
country-fixed effects regressiond, enters significantly with a positive sign. This result is robust to the
inclusion of lagged dependent and independent variables. When all three, the size-wedgleted, t
weighted, and financial-links-weighted (as defined here) returns of thef the emerging market
world are included, the trade-weighted returns become insignificant, sunggesti financial linkages
as identified here may be more important in the transmission of shocks across skatk than trade
connections. Given that we are examining only a subset of international invastbra, [gsitive
finding could be interpreted as an indication that mutual funds are representatiegnaftiohal
investors in general. However, a causal interpretation remains difficudtddress this aspect more

directly, we now examine the impact of crises.
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Table 2. Transmission channels: 1996:2 — 2000:12

(1) (2) ) (4) (5) (6)
B (Size) 0.009 0.009 0.009
(0.002)*** (0.001)*** (0.001)***
y (Trade) 0.852 0.893 0.132
(0.256)*** (0.263)*** (0.277)
& (Finance) 0.001 0.001 0.001 0.001
(0.000)*** (0.000)*** (0.000)*** (0.000)***
# of
observations | 990 1079 1108 929 1049 880
R-squared 0.24 0.03 0.03 0.26 0.06 0.26

Notes: Dependent variable: monthly country stockketareturns. Robust standard errors in parentheses

ok kK

., and’ represents statistical significance at the 1%, &34, 10% level respectively.

Does our index of financial exposure help predict which countries are likely téebeedfby
contagion? We now take a closer look at the pattern of cross-country stock marketemisveuring
the Thai, Russian and Brazilian crises (Table?3&or the three crises, we run separate regressions of
stock market returns on exposure restricting the sample to countries tha¢néptdeast 1% and 2%
of the average fund portfolio, respectivély.

For all crises, the coefficient on the financial exposure variable is negatd statistically
significant, albeit not always at high confidence levels. For the Tis#s,dfe financial exposure
variable is significant at the 1% level. Furthermore, the exposure varigihensxetween 28% and
52% of the cross-sectional variation in country returns. For the Russian crisisatitgal exposure
variable is significant at the 5% level and explains 15% of the cross-sectawiaion in country
returns. For the Brazilian crisis, the financial exposure variablengisant at the 10% level for
countries with weights greater than 1%. In addition, both significance and drpjgo@wer increase,
as the sample is restricted to larger countries. For countries with weigdtisr ghan 3% (not shown),

the exposure variable explains 45% of the cross-sectional variation in stock fetwtnshown.

% The crisis dates were chosen as follows: In Bl difficulties were apparent since the beginmih$997, the currency
was devalued in June, and the biggest drop inttek snarket took place in August. As a result,tfeg Thai crisis we
study accumulated stock market returns during gvegd April 1997 — August 1997. In Russia, intémases on T-bills
increased substantially in July 1998, the defaudktplace in August, and the large drops in thekstoarket took place in
August and September. As a result, for the Rugsiais we study accumulated stock market retutming the period July
1998 — September 1998. In Brazil, it is diffictdtpinpoint to a start of the crisis, as presstagtesd mounting beginning
with the Russian default. As a result, for theAlran crisis we study the returns during Janua@99, the month when
both the devaluation and the largest stock maniagi tbok place.

27\We observed that the index of financial interdejserte explains returns in large countries bettan th small countries.
This parallels our finding that portfolio adjustmeould also be explained for large countriesapéktan for small
countries.
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Table 3a. Stock market returns during three crises: Thailand 1997, Russia 1998, dri®88azi

Thailand Russia ‘ Brazil ‘
weight>1 weight>2 weight>1 weight>2| weight>1 weight>2
Financial -0.368*** -0.504*** -0.081** -0.057* -0.021* -0.039*
Exposure (0.124) (0.093) (0.033) (0.031) (0.012) (0.020)
R 0.28 0.52 0.15 0.09 0.08 0.20
No. of obs. 19 14 19 15 21 14

Notes: Stock market returns as a function of antrgis exposure to crisis countries. The Thaiisniegression
corresponds to cumulative returns during April 299%ugust 1997, the Russian crisis regression to 7888—September
1998, and the Brazilian crisis regression to Jani@®9. Weight refers to the minimum weight ofoaictry in the average
portfolio to be included in regressions. Expostagable lagged one from beginning of crisis. {Sreountries excluded
from regressions. , ", and’ means statistical significance at the 1%, 5%, E0% level respectively. Robust standard
errors are shown in parentheses.

Figure 2 illustrates the effect of exposure on returns, restrictingthpls to countries with
weights greater than 1%. First, it seems clear that the results aheentot outlier$® Second, it shows
that focusing on financial exposure, we can explain why some countries with no otlersdinks to
the crisis country suffered contagion, while others that ex-ante might havedseenmected did not.
During the Thai crisis, among the Asian countries Taiwan was relatigalfected, perhaps due to the
fact that it did not share overexposed investors with Thailand. Malaysia, on the oithewas the
country most affected and also the country most exposed. During the BraziignAcgentina was
the country most exposed and also one of the 3 with lowest returns and the lowest ameng Lati
American countries. In addition, both among European countries and among Asian scinosee

with high exposure had lower returns than those with low exposure (China being thea)cept

% One might suspect that Malaysia could be suctuglienin Figure 2. When removing Malaysia from ga&mnple, the
standard errors in the first column of Table 2dbdoome substantially larger. However, the coeffiseemain highly
significant in the second and third column.
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Figure 2. Exposure to Crisis Country and Stock Market Returns
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Next, we examine the importance of three important control variables, adding thateciae
to each regression (Table 3b). First, the presence of trade linkages is an ingubeiatmdl candidate
for explaining the pattern of financial shock comovements across countriegfoféewe include an
index of the degree of direct trade competition as used in Van Rijckeghem and 20€dgr (Second,
we use two variables measuring the degree to which coucdmpetes for funding from the same
bank lenders as the crisis country, as proposed by Kaminsky and Reinhart (2000) amdRéghdn
and Weder (20013 The first of these indices is based on the absolute value of credits obtained from
the common lender, and the second is based on the share of borrowing from the common lender.
Third, we use the financial risk score from ICRG. Due to the limited number ovalises, we

cannot include lists of potentially relevant macroeconomic fundaméftals.

2 See “funds competition” in Table 1, p. 300 in \Rijckeghem and Weder (2001). We are grateful éoattithors for
sharing their data with us. (The Brazil crisis was$ covered in their study and we constructecitita for this case.)

30 We experimented with probabilities of currencyses as predicted by the early warning system ustae #MF and
described in Berg and Pattillo (1999). This vaBadummarizes the information contained in a varidtmacroeconomic
variables. However, it is only available for a setbof countries in our sample, reducing our sarsiake further. When
included, the variable was never significant atfthe percent confidence level.
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Table 3b. Stock market returns during crises, including control variables

Thailand
-0.378%+*

Financial Exposure -0.368*** ) ) ) -0.324%** (0.088)  -0.406***

(lagged) (0.124) (0.106) (0.115)

Trade Competition - -0.551 - - 0.366 -

(0.387) (0.275)

Competition for bank funds -0.608 0.039

(share) (0.503) (0.458)

Competition for bank funds 0.319 0.472

(absol.ute) (0.334) (0.328)

R 0.28 0.13 0.11 0.04 0.33 0.28 0.37

’(;It())é of 19 19 19 19 19 19 19

Russia
Financial Exposure -0.081** ) ) ) -0.039  -0.023  -0.084**
(lagged) (0.033) (0.043)  (0.039) (0.033)
Trade Competition - -3.996™ - - -3.537 -
(1.682) (1.923)
Competition for bank funds -0.827*+* -0.732*
(share) (0.255) (0.362)
Competition for bank funds -0.096 -0.150
(absol.ute) (0.254) (0.239)
R 0.15 0.18 0.30 0.01 0.20 0.32 0.17
ygé of 19 18 19 19 18 19 19
Brazil
Financial Exposure -0.021* ) ) ) -0.016  -0.028* -0.025
(lagged) (0.021) (0.012)  (0.015) (0.019)
S -0.713%** -0.581*

Trade Competition - (0.200) - - (0.250)
Competition for bank i i 0.001 B i 0.013
Funds (share) (0.137) (0.138)
Competition for bank funds ) -0.095 ) ) 0.078
(absol.ute) (0.209) (0.284)
R2 0.08 0.10 0.00 0.01 0.14 0.10 0.08
g‘é’s' of 21 21 21 21 21 21 21

Notes: Stock market returns as a function of a tgimexposure to crisis countries. The Thai
crisis regression corresponds to cumulative retdumgg April 1997—August 1997, the Russian
crisis regression to July 1998—September 1998, lam@tazilian crisis regression to January
1999. This analysis ilncludes only countries withaaerage weight in fund portfolios of at leas
one percent. Exposure variable lagged one frormhayy of crisis. Crisis countries excluded
from regressions. ,”, and” means statistical significance at the 1%, 5%, k0% level
respectively. Robust standard errors are shovpaiantheses. For the variables “trade
competition” and “competition for bank funds” sean/Rijckeghem and Weder (2001).
“Absolute” competition for bank funds is based ba value of credits obtained from the common
lender, “share” is based on the share of borroviriogp the common lender.
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Table 3b (cont'd). Stock market returns during crises, including control variable

Thailand Brazil Russia

Financial Exposure - -0.341%* - -0.021* - -0.074*
(lagged) (0.123) (0.011) (0.040)
ICRG Financial Risk Index -0.015 -0.010 0.001 0.000 0.005 0.004
(lagged) (0.011) (0.007)  (0.003) (0.003) (0.006) (0.006)
R 0.08 0.31 0.08 0.08 0.05 0.21
No. of 19 19 21 21 18 19
obs.

The small number of observations limits inference but some patterns are obseRaalitee Thai
crisis, none of the control variables are significant in explaining the pattéme efock market reaction
across countries, and the coefficient on our financial exposure variable rémuadl/ unchanged and
statistically significant when including the control variables. For thei&ussisis, the trade variable
is significant and alone explains a similar share of the total variance kretams. The “absolute”
bank competition variable used by Van Rijckeghem and Weder (2001) for the Russsagoerssnot
enter significantly. However, the “share”-based bank competition vargmbigriificant, and explains
30 percent of stock returns variation. When including both the financial exposure index anchene of t
three control variables at a time, the results are mixed. The financiabegpadex becomes
insignificant when including the trade competition variable or the “sHaas&d bank competition
index. The financial exposure variable, does however, survive the inclusion of the “abisahke”
competition index and the inclusion of the ICRG financial risk index. For the Bred, ¢he pattern
is similar: trade linkages matter, and the financial interdependeneblearemains statistically
significant when controlling for bank linkages (which do not seem to matter) amdifihask
(insignificant) but becomes insignificant when adding trade compefititiowever, all these results
must be interpreted with care, as restricting our sample to the crised@peverly reduces the number

of observations.

8. Conclusions

We have shown that the tendency of mutual funds to respond to relative losses (gainshgy movi
closer (further away) to (from) the average portfolio helps in explaininyghemission of shocks

across countries. This behavior may exacerbate the effect of crisesabggboth contagion between

31 Johnson et al (2000) have argued that corporatergance indices can help explain the patternomksinarket declines
during the Asian crisis. In a related vein, Gedagl Wei (2002), show that funds tend to avoid imgpa@rent countries
during crises. We did not investigate this isseretbut plan to address it in future research.
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countries and momentum trading at the country level. This, in turn, prompts the question of whethe
countries should limit participation of international funds in their stock markets to indés (i.e.,

funds that passively follow the index). However, there is reason to believe that saakuaerwould
likely be counterproductive. Information gathering by investors such agiegenarket funds plays a
useful role, and if all investors blindly followed indices, the indices themsehgtg become arbitrary,
yielding herding in an extreme forff.

The predictive power of our index of financial exposure based on international mutualviinds
conjecture may reflect the fact that these funds are representative dintiseof investors, such as
commercial banks and investment houses. In order to gain a more complete pittareiottioning
of international capital markets, however, this strand of research can beeownf#d by a similar
examination of other market players’ behavior. In particular, it would be usefuhtongmht into the
portfolio decisions of international institutional investors investing in fixedare securities, both in
local as well as in international markets. While data remain scarce ard¢laissome data sources are
becoming available, offering opportunities for deepening our understanding of thiesajar

international financial flows—particularly in times of market stress.

32 This point has been made by Calvo and Mendoza9)199ore generally, this question touches on drta@paradoxes
of the efficient market hypothesis: if markets afféicient, it does not pay to gather informationt markets cannot be
efficient if nobody bothers to gather informatioBee Grossman and Stiglitz (1980).
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Appendix |: Fund performance and redemptions

The relationship between relative performance, inflows and outflows of asgetsskataking by
mutual funds has been studied previously in the finance literature, especib#ycontext of US
domestic funds. There is clear evidence that mutual funds with weak relativen@arte suffer
withdrawals of assets relative to better performing funds (see Ippolito,. 1292 plso clear that
mutual funds earnings are increasing in, and approximately proportional to, the amemsetsfunder
management, with fees around 0.5 percent of assets.

With respect to the relationship between performance and risk taking, the evelkssedlear.
Initial studies pointed to the presence of “gambling behavior” by fund manager&ll behind in
their performance (see Brown, Harlow, and Starks, 1996, Chevalier and Ellison, 1997, iaaniSirr
Tufano, 1998). The reason is that mutual funds with the best performance capture tisbdiontsf
new inflows while funds that perform poorly are not penalized equally, so masagensto have
incentives to choose more risky portfolios if they are falling behind. Moentstudies, however,
have questioned this result. Busse (2001) finds that mid-year losers decreaskttiering the
second half of the year. Koski and Pontiff (1999) report a positive correlation betuwesnt cisk
taking and past-year performance. Daniel and Wermers (2000) find that pri@kiisxdbehavior is a
much better predictor than prior performance in explaining future risk-takingibeba fund
managers. Chen and Pennachi (2002) argue that while fund managers do increasdraduimdj
error as its relative performance declines, this does not result in a higlaeceaot the fund’s returns.

To our knowledge, ours is the first paper that studies the effect of performansk taking by
dedicated emerging market funds. Given our short sample and the fact that we do pottisgalata
about inflows of assets, we cannot conduct an analysis comparable to those abead, Westarried
out the following crude exercise. First, we constructed data on inflows and outfiassets for
global funds indirectly, subtracting imputed fund gains from increases in repaeedifien, we
estimated nonparametrically the relationship between excess inflowsvieraqmiarter and past year’s
excess returns. The relationship, plotted in Figure A1, seems to be positive, b tiveegidence
that funds gain more by being top performers than they lose by being worst pesformer
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Figure Al. Fund performance and inflows
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Note: Local polynomial regression of excess inflows (in excess odgeénflows across
funds) in the first quarter of a year on past year’s excess return (irs @f@serage fund
returns). The estimation uses an Epanechnikov kernel with a width of 0.3.
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Appendix | I: Equivalence of indices of inter dependence

We start from the first index of financial interdependence

dcl,c2 = Z re Cq,i X Oei,c2 !
i

where we have removed time sub-indices for simplicity. This expression cawliéen as

:i( sh.b. —b.b, ]
D,
1 _
:&T( Slbi ClbIC Slbi qbc zslbclblc +Zslbclb02j:
1 _
zgcl i S|(|cl_bcl)(bi,c2_ cz):
S 98
=y 0
Z S b, oo
where we have use} a , = Sh, in the first equalitya . =sb ., a, =sh,, andZa1 o =Sh, in

the second equality; angh, =>" sh ., Sb, = sh,,andS=>)"s inthe third equality.
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