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Abstract

The standard deviations of capital flows to emegginuntries are 80 percent higher than those to
developed countries. First, we show that veryelitif this difference can be explained by more
volatile fundamentals or by higher sensitivity tmflamentals. Second, we show that most of the
difference in volatility can be accounted for byeth characteristics of capital flows: (i) capital
flows to emerging countries are more subject taasiomnal large negative shocks (“crises”) than
those to developed countries, (ii) shocks are stiltge contagion, and (iii) — the most important
one — shocks to capital flows to emerging countaies more persistent than those to developed
countries. Finally, we study a number of countrareltteristics to determine which are most
associated with capital flow volatility. Our resulsuggest that underdevelopment of domestic
financial markets, weak institutions, and low in@mper capita, are all associated with capital
flow volatility.

Prepared for the Eight Annual Conference of thet@éBank of Chile, “External Financial Vulneralpyiand
Preventive Policies,” Santiago, Chile, August 18 &f, 2004. We thank Alvaro Aguirre, Ricardo Cadal|

and Eduardo Levy-Yeyati for very helpful comments.



. Introduction

One of the most studied subjects in open macroenmsads the determinants of capital flows. In

general, most papers are concerned with the estimat the following regression:
Kie =C + X Ateg,

where the left hand side is some measurement dbtlpws (as a percentage of GDP, or as changes),
and where in the right hand side several time aosiscsectional controls are introduced, such as GDP
growth, real exchange rates, the internationalésterate, terms of trade, availability of interaaal

funds, some measure of credit constraints, etihigncontext, almost the entire literature focuseshe
properties ofA, such as what the signs and significance of tle#ficgents are, which the most

important determinants are, etc. In this papertake a different perspective: we concentrate on the
explanatory power of fundamentals and on the ptagseof the residuals, i.e. the portion of capital

flows that is unexplained by fundamentals.

This new dimension allows us to uncover a pattean lhas escaped the literature: the
fundamentals have some explanatory power for ddfotas (the R-squares of the regressions are not
zero) but this explanatory power is quite smalbeesally when considering that problems of
endogeneity and omitted variables likely imply tivat are overestimating the explanatory power of
these variables; furthermore, the ratio of standiendations between emerging country residuals and
developed countries residuals is very stable temiht measures of capital flows, controls for detice
and external shocks, and non-linearities and asyrieaeWe find that capital flows to emerging
countries are 80 percent more volatile than thoskeveloped economies, and controlling for a series
of macroeconomic variables we are able to reduseadtio to 62 percent. On the other hand, we find
that non-fundamental variables, such as outliags,land contagion effects, are able to reduce this

ratio to 16 percent.

: Hausmann, Panizza and Rigobon (2004) find vemjlai patterns in real exchange rate volatilitiBlse stylized facts in this paper are not of the

same nature because we controlled for exchangen@tements and still the high volatility of the gapflows remained.
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The paper is organized as follows: Section Il reptire difference in volatility of capital flows to
emerging vs. developed countries. Section Il repthre effect of controlling for macroeconomic
variables. Section IV reports some statistical f&gties of the residuals. Section V studies the

determinants of the unconditional standard deviatBection VI concludes.

II.Volatility in emerging and developed countries

A. Data

We collected data on total capital flows measuetha capital account in the BOP statistics, GDP,
inflation, exchange rate, nominal interest rates, the terms of trade, yearly for the period 19652
from IFS. The countries included in the data set2® industrialized economies (USA, UK, Austria,
Belgium, Denmark, France, Germany, Italy, NethattamNorway, Sweden, Switzerland, Canada,
Japan, Finland, Greece, Iceland, Ireland, Port&pmjn, Australia, New Zealand, and Israel)Latin
American countries (Argentina, Brazil, Chile, Coloiay, Mexico, Uruguay, and Venezuela), 9 Asian
Economies (Hong Kong, India, Indonesia, Korea, Msiks Philippines, Singapore, Thailand, China),
13 Transition Economies (Bulgaria, Russia, Ukrafdmech Republic, Slovak Republic, Estonia,
Latvia, Hungary, Lithuania, Croatia, Slovenia, PalaRomania), and 6 other countries (Turkey, South

Africa, Egypt, Morocco, Nigeria, Tunisia).

These countries are divided in two broad groupsustrialized and emerging countries. For the
analysis of common components, the emerging ecasare also divided into Latin America, Asia,

Transition, and Others, since we test for contagifects within these groups.

We also collected information on real income pgaiteafrom Penn World Tables; on financial
development (ratios of private domestic credit keaid liabilities over GDP) from Loayza, Fajnzylbe
and Calderén (2004); and on the quality of instits from International Country Risk Guide.

2 These are the OECD countries plus Israel minusiddeand Korea. The results are not sensitive itodhoice.

8 We thank Norman Loayza for providing us with tfe¢a on financial development and quality of iniins.
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B. Volatility: Afirst pass.

In this section we document the excess volatiligt is present in the capital flows to emerging
countries, to then explore its determinants inrds of the paper. In Figure 1 we show the standard

deviation of capital flows as a percentage of G&fulated country by country.

Figure 1: Standard deviations of capital flows
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The countries have been sorted from the smallastiatd deviation to the highest. The gray bars
indicate developed countries and the clear barsgngecountries. As can be easily seen, the castri
located in the left-hand side of the Figure aretiyjaieveloped countries, while the emerging coestri
are concentrated in the right hand side of theréigliable 1 shows the standard deviation of capital
flows for each of the two groups. Capital flowsagsercentage of GDP in emerging countries are 80
percent more volatile than those to developed c@mstn addition, capital flows to both groups of

countries are left skewed, substantially more se@foerging countries.

Table 1: Statistics of capital flows for emerginglaleveloped countries

st dev skewness
developed countries 3.175 -0.502
emerging countries 5.677 -0.760
ratio 1.79 1.52




What are the possible explanations for this pa®ditmere are at least three possible explanations:
First, emerging countries might be hit by fundaméshocks that have different stochastic properties
than those that affect developed countries anddbpéal flows might just reflect those properties.
Second, capital flows to emerging and developedirims might respond differently to similar
fundamental shocks. Third, emerging countries miighsubject to larger sources of non-fundamental

shocks, such as crises, persistence, and contagion.

With respect to the first explanation, emergingrdaes could be on average subject to larger and
more left skewed fundamental shocks. Indeed, oragee emerging economies are subject to larger
and more skewed shocks in terms of inflation, ggerates, real exchange rates, output, and tdrms o
trade. In this case, the difference in the charesties of capital flows should be reflected infdiences
in the behavior of fundamentals. We study this i#ty, including the role of non-linearities and

asymmetries in explaining the higher volatilityaaipital flows.

With respect to the second explanation, emergingic@s might respond more than developed
countries to similar fundamental shocks. In thisegdhere should be a difference in the sensitofity
flows to fundamentals. For example, there is additgrature that studies the amplification of dteoc
when financial markets are less developed, sucHifiwapion means that capital flows would be more

volatile for the same shocks.

Finally, maybe there are other, non-fundamentatlkfithat explain the difference in volatility. In
this case, we should find differences in the batrawi the portion of capital flows that is unexplad
by fundamental shocks (i.e. residuals). We anadymamber of possibilities: crises (left skewed

residuals), contagion (correlated residuals), ardiptence of shocks (lags).

In this paper we provide two complementary typeswidience. First, which factors account for the
standard deviation of capital flows in emerging degteloped countries (panel regressions)? The
purpose of this exercise is to decompose the odtibe standard deviations to determine the redativ
weight of the explanations mentioned in the presiparagraphs. These are not variance
decompositions because the regressors are nogortab but the decomposition will be informative.
Second, what characteristics of emerging counke@d to higher volatility of capital flows (cross-

sectional volatility regressions)?



Our interpretation of the excess volatility of egiag countries is that there exists a specification
problem, and that the higher standard deviatidectsf omitted variables. This is almost a tautaabi
interpretation, but one that guides us in the eicgdistrategy that we follow in the following semts.
We will introduce variable by variable, and teste'try” by “theory,” trying to reduce the excess

volatility of residuals from 80 percent to closez&ro.

II1.  Volatility and fundamentals

A. Domestic factors

There are many fundamental variables that can &awedfect on capital flows: terms of trade shocks,
productivity shocks, time preference shocks, ih#gi@dowments, etc. Although it is impossible to
construct a large panel that includes emerging tt@snwith all relevant fundamentals, it is likehat
those fundamentals be reflected in macroeconommiahlas (for example, productivity shocks in GDP
and time preference shocks in interest rates). tMsider GDP, inflation, interest rate, exchangegat
and terms of trade. Obviously, if we tried to idBntausation we would face a problem of endoggneit
and omitted variables. But our objective is notasolve the problem of identification but to deteren

to what extent fundamental variables could be nesiate for the volatility of capital flows. Sinceaw
find that these variables “explain” very little thfe volatility of capital flows, the possible exdate of
reverse causation and omitted variables suggesttantineality fundamental shocks account for even

less of the volatility of capital flows than imptidy our low Rs.
We estimate panel regressions of the form
Kii =C + X A t&,

whereX;; are the controls or macroeconomic variables. \B#ice the coefficient#\ to be the same
within the two groups of countries since we do m@ie enough data to estimate country specific
coefficients. However, by allowing the coefficiendsdiffer between emerging and developed
countries, we allow for different sensitivitiesgtay a role in explaining the higher volatility cdpital

flows to emerging countries.



Note that this is a reduced form representation tnetefore, no interpretation to the coefficients
A should be given. Clearly, several of the varialthes we include in the right hand side are
endogenous to capital inflows, such as the inteetstand the exchange rate. Therefore, the egtimat
of A suffers from simultaneous equations bias. Howewndhis paper we are concerned with the
possible explanatory power of the fundamentalsvaitiithe properties of the residuals, not with the
coefficients per se. By projecting the capital ffointo the endogenous variables we tend to maximize
their explanatory power, reducing the standardaten of the residuals to a minimum. As a reshk, t

“true” explanatory power of any set of fundamentaésconsider should be between zero and the result
we report.

Table 2 reports the results of running the regoesfr different sets of macroeconomic variables.
We included the macroeconomic variables one bytomeg to understand their incremental effect on
the overall variance, standard deviation, and sksanThe control variables are GDP per capita (in
logs), the exchange rate depreciation, inflatida,rflne domestic interest rate, and the termsadktr
measure by both the price of imports or price gfagts (in logs)®

Table 2: Statistics of capital flows — domestic nm@conomic variables

developed countries emerging countries ratios

“R? st dev skewnesg R st dev skewnesg st dev skewness
ff 0.0% 3.175 -0.502] 0.09 5.67)7 -0.760 1.788 1.516
ff+gdp 1.5% 3.151 -0.504 7.0% 5.416 -0.653 1.138 294,
ff+gdp+e 2.3% 3.138 -0.51 13.2% 5.289 -0.658 1.685 1.291
ff+gdp+e+inf 2.6% 3.134 -0.499 13.3% 5.285 -0.639  .686 1.282
ff+gdp+e+inf+i 3.2% 3.123 -0.513 13.5% 5.279 -0.669 1.690 1.286
ff+gdp+e+inf+i+tot(imp) 3.3% 3.122 -0.508 17.5% 5381 -0.682 1.652] 1.342
ff+gdp+e+inf+i+tot(exp) 3.3% 3.122 -0.511 20.4p% &0 -0.760 1.622 1.48¢

The first row in Table 2 is our benchmark — wheeeasntrol for fixed effects onlyFrom the

second to the sixth rows we introduce macroeconeaniables one by one into the specificatidfor

The regressions are balanced, in the sense ¢hably use observations for which all control vilés are available. So the number of observations
is the same in all specifications.

We tried including growth rate of GDP and growdle of terms of trade instead of levels, obtairnirggsame results.

In principle, to compute the standard deviatibnapital flows for the countries in each groupw@uld not need to include a constant term for each
country. However, in this case the standard denadf the residual would reflect both the time sgriolatility within each country and the cross-
sectional variation across countries. We do noebelthat the latter is part of what is usually ersfiood as volatility of capital flows. That is why
we always include country fixed effects and thedbeffect regression is the benchmark against wiieehompare all the other regressions.
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each group of countries, the first column is tlaetion of the variance of the residuals that idared
relative to the specification in which we only hdised effects (first rowd, the second column is the
standard deviation of the residuals, and the otdmn is the skewness of the residuals. Thedast
of columns reports the results for developed caemitthe second set of columns reports the refults
emerging countries, and the last two columns aedtio of the standard deviation and skewness of

residuals for the two groups of countries.

The first result worth highlighting is that fundamals may explain some of the capital flows
volatility that we observe: the “Rgoes up to 5 percent for developed countries,uantb 20 percent
for emerging countries. The second result, anebtherhich we will focus, is that the ratio of the
standard deviation of residuals for emerging ancldgped economies is remarkably stable to the

introduction of these fundamentals.

In Figure 2, we summarize these results. We shevgtdindard deviations of the residuals as well
as the ratio of standard deviations for all thecgmations. As can be appreciated, the standard
deviation of residuals for emerging countries sueed by around 10 percent, while the ratio of the

standard deviations is reduced from 1.788 to 1.622.

The conclusion of this exercise is that even thadginestic macroeconomic variables may have
some explanatory power for capital flows; they citwite little to explaining the ratio of standard

deviations across groups.

Finally, notice that the skewness of residualsiiy slightly affected by the introduction of
macroeconomic variables. It is interesting thatskewness associated with exchange rate
depreciations is unable to explain the skewnesisarata. One of the most obvious reactions to the
stylized facts in the previous section is thategimight be an important component explaining the
skewness and volatility of the capital flows to egieg countries. However, these results suggest tha
these effects cannot be accounted for by the skeswened volatility in macroeconomic variables. We

come back to this point later. In summary, the argholatility and skewness of capital flows to

7 We also estimated specifications in which unemplent is included. Because including unemploymedticed the sample significantly and it did

not change the results at all, we decided to excludse specifications. Results are available fteerauthors.

8 This is more informative thar?Rince, given our focus on volatility, we are naerested in the fraction of the variance explaingfixed effects.
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emerging countries cannot be accounted for a diftdoehavior of, or different response to,

macroeconomic variables.

Figure 2: Standard deviation for each group fospécifications.
Ratio of standard deviations is measured on th# hgnd axis.

ft firgdp firgdpre firgdpesinf ff+gdp+esinf+i

B. External Factors

Apart from domestic factors, capital flows shoulsbadepend on international factors, such as
international interest rates. In this section, wetool for the US real interest rate, constructedha

difference between the US short-run nominal interae and US inflation.

In Table 3 the results are summarized. We rundheesspecifications run before, were we first
introduce the real interest rate in the regresamhthen each of the macroeconomic variables iscadd
one by one. In Table 3 we only present the regiltse first and last of these regressions. We @mp

them to the benchmark and the regression withhalhtacroeconomic variables.

o The possibility of contagion may also be considexs an external factor, but in the absence Iefea fundamental counterpart, we consider

contagion in the next section on statistical propsrof capital flows. However, several theoriesafitagion have argued that it should be reflected
in international interest rates; hence, at leaghi;xsense the introduction of the US short-tertarest rate is also controlling for contagion.
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External factors have very little explanatory poytke “R* is only 1 percent for emerging
countries and 0.2 percent for developed econor@esiparing the third and fourth rows it can also be
concluded that international interest rate movemarg already included in some of the
macroeconomic variables that we considered in tbei@us sub-section. Once we account for
domestic factors, the US interest rate increase&Rfi by less than 0.1 percent. This suggests that
some of the explanatory power of domestic variafdeemerging countries actually reflected the
(limited) response to international interest rates.

Table 3: Statistics of capital flows — domestic anternal macroeconomic variables

developed countries emerging countries ratios
“R? st dev skewnessg R st dev skewnesg st dev skewness
ff 0.0% 3.175 -0.502] 0.09 5.67[7 -0.760 1.788 1.516
ff+rius 0.2% 3.172 -0.50Q 1.0% 5.648 -0.752 1181 .50%
ff+gdp+e+inf+i+tot(exp) 3.3% 3.127 -0.511 20.4p% &40 -0.760 1.622 1.48¢
ff+rius+gdp+e+inf+i+tot(exp) 3.3% 3.122 -0.512 24 5.064 -0.759 1.622 1.484

Including other external factors, such as outpdtiaflation in G7 countries, or output, nominal
exchange rate and inflation from the major tracbagners also has (almost) no effects on th& &Rd
the relative standard deviations. We included tvasiables one by one into the specification ard th

US interest rate was the one that performed bestins of “R”.

In summary, adding external factors to the regoesdoes not affect significantly the standard
deviation of capital flows, either the levels oe ttatio between emerging and developed countrigs. T
skewness of residuals is not affected either.

C. Non-Linearities

A third alternative worth exploring is the posdityilof non-linear responses of capital flows to gt

to fundamentals. Such a response may account thrigher volatility and skewness. To account for
this possibility we introduced non-linear termghe regression. We introduced each of the
macroeconomic variables in the regressions withaaatic term to test for convexities and with an

absolute value to test for asymmetries. We perfdrthis exercise with each of the macroeconomic



variables in each of the specifications. Non-liftéss improved very little the “R of the regressions

and they never reduced the ratio of the standarctiens bellow 1.6123°

D. Therole of fundamentals: summary

In summary, we find that once we account for domoestd international macroeconomic variables and
non-linear effects, we are able to explain vetieliof the volatility of capital flows to emerging
markets. In particular, we explain very little betdifference in standard deviation and skewness of
capital flows between emerging and developed camtwWe started by stating that capital flows to
emerging countries are 78.8 percent more voldtda those to developed economies, and after
controlling for all these shocks this ratio is redd to 62.2 percent. Furthermore, it is important t
restate that we are probably overestimating théaespory power of these variables since we are

ignoring endogeneity and omitted variables in ghecdications.

Since we cannot explain why capital flows to emsggiountries are more volatile using
fundamentals, in the next section we explore sdaatesscal properties of capital flows to help

determine where the answer may be.

V. Statistical propertiesof volatility: crises, persistence, and

contagion.

In this section we study the residuals from a dfife perspective. We assume that there is a seeabl
proportion of the volatility that is non-fundameintiaiven and study three possibilities: the role of
outliers — or what we identify as crises, the @i@ersistence or the lags, and the role of contagi
Notice that all these effects are in addition ® ¢hises, persistence, and contagion that aredgirea

reflected in interest rates, exchange rates, ioflabutput, and terms of trade

1% Given how little difference non-linearities masles do not report the results of these regressResults are available from the authors.

10



A. Crises

In the previous sections we showed that capitaldlto emerging countries are both more volatile and
more left skewed than capital flows to developedintoes. It seems reasonable that emerging
countries crises may have a role in accountindgpédh observations. In this section, we analyze this
possibility by looking at the effect of excludingtbers from the residuals of the regressions e th
previous section. In particular, we define as euti residual that is more than two standard devisit
away from zero, where the standard deviation isutaled country by country. We look at the effefct o
excluding residuals on ‘R the standard deviation of residuals, and skewriElse variance, standard

deviation, and skewness are calculated on theualsidhat remain after we exclude the outliers.

The results are presented in Table 4. We repontethdts for two specifications: the pure fixed
effects (benchmark), and the fixed effects plusniaeroeconomic controls including the US real
interest rate. We compare the standard deviatidheofesiduals of the specification with all the

residuals with the one in which we exclude theiergl

Obviously, the elimination of the outliers reduties variances in both samples significantly. The
“R? are all above 45 percent. The most surprisinglteowever, is that the ratio of the standard
deviations is almost unaffected by this procedtire ratio of standard deviations only falls frori83
to 1.754, and from 1.622 to 1.599 in the two speaiions. This procedure, however, does eliminate

the skewness in the data, from an average absdalue of 0.5-0.7 to roughly 0.1 or less.

Table 4: Statistics of capital flows — domestic axternal macroeconomic variables excluding owlier

developed countries emerging countries ratios
“R? st dev skewness R st dev skewness st dev skewness
ff 0.0% 3.175 -0.502 0.0% 5.677 -0.760 1.788 1.516
ff+rius+gdp+e+inf+i+tot(exp) 3.3% 3.12% -0.512 24 5.064 -0.759 1.627 1.484
no outliers+ff 46.9% 2.319 0.028 48.9% 4.068 -0.144 1.754 N/A
no outliers+ff+rius+gdp+e+inf+i+tot(exp) 48.6% 267 -0.025 58.9% 3.639 0.007 1.599 NfA

Although not reported, kurtosis is also reducednflzetween 5 and 6 to close to 3 using this
procedure. Therefore, the outliers explain the nomnal behavior of the distribution of residuals.
However, they do not account for the higher vatstof capital flows to emerging countries. These

results are robust to all the previous specificetidescribed so far.
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B. Persistence

In this section we study the possibility that stebkve different persistence in emerging and

developed countries. Persistence is not a typfaaldamental” included in the theories of capital

flows, and that is why we think of persistence asagistical property of capital flows. We studg th

issue of persistence by adding lags to two spetifins, fixed effects, and all macroeconomic cdstro

excluding outliers. First, we add the lag of thpita flows alone. Second, we include the lagshef t

macroeconomic variables as well.

Table 5: Statistics of capital flows — domestic amternal macroeconomic variables with lags

developed countries emerging countries ratios
“R? st dev lag coef st dev lag coef st dev lag coe
ff 0.0% 3.175 0.0% 5.67Y 1.788
no outliers+ff+rius+gdp+e+inf+i+tot(exp) 3.39 3.12 20.4% 5.064 1.621
lag(kf)+ff 24.6% 2.757 0.483 41.4% 4.346 0.646 1.976 1.836
lag(kf)+no outliers+ff+rius+gdp+e+inf+i+tot(exp) 686 1.867 0.475 82.3% 2.389 0.607 1.258 1.278
full lags+no outliers+ff+rius+gdp+e+inf+i+tot(exp 65.0% 1.877 0.48] 81.6% 2.437 0.5[8 1.298 1.p01

A summary of the results is presented in TableSince the skewness was entirely accounted for

by excluding outliers, we do not report this statianymore. Instead, we report the coefficienttos

lag of the capital flows. The first row is our béntark; the second row is our regression with &l th

macroeconomic variables and excluding outliers. fhivd row is the regression where we only control

for fixed effects and the lag of capital flows. Tioarth row is the specification with the lag arittlae

macroeconomic variables and no outliers. The @stincludes the lags of all the right hand side

variables as well.

Notice, first, that persistence accounts for addrgction of capital flow volatility. The “R of

just including the lag of capital flows is 41 pantér emerging countries, and 25 percent for

developed countries. Once we account for macroenimeontrols and outliers, the *Rincreases to

65 percent for developed countries and 82 percerdgrherging countries.
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Interestingly, and contrary to the effect of thelagion of outliers, accounting for persistence not
only increases the “explanatory” power of our regrens but also decreases substantially the ratio o
standard deviations. This is reflected in the défe coefficients of lag capital flows, which isitgu
higher for emerging countries than for developeaantoes, showing that capital flows are more
persistent in emerging than in developed countfigs. coefficient on the lag in emerging countres i
usually higher than 0.60 while it is below 0.50 flmveloped countries.

In addition, whereas the exclusion of outliers befoad little effect on the ratio of residuals, enc
we account for different persistence the exclusiboutliers does have a significant effect on thiso.
The combined effect of accounting for persistenmut excluding outliers is to reduce the ratio of
standard deviations from 1.788 to 1.288.

C. Contagion

The last statistical property of capital flows webyze is the co-movement of flows across countries
not explained by macroeconomic variables. We detiiteco-movement as contagion.

We construct a common component of capital flowsifierent groups of countries, and study to
what extent these common components explain cdfatas$ in each group. The groups are: Latin
America, Asia, Eastern Europe, other emerging,devetloped countries. We try two methodologies to
construct the common component. First, we consideme common component computed by the first
principal component. The problem with this meassithat we do not have a long enough time series
and, therefore, not all countries can be includeftm the principal component. This is clearly an
underestimate of the common factor. As a resultugesan alternative simpler methodology in which
the common component is simply the average cadijotat for the group in each year. For each

methodology, we added the principal componentéaitfht hand side of our regressions.

12 We do not know why the effect of excluding resiliuon the ratio of standard deviations is moreairgnt once we account for persistence. One

possibility is that “crises” in emerging countrfedlow periods of high capital inflows more so thardeveloped countries. As a result, accounting
for persistence increases the “expected” inflowatrigefore the crisis in emerging countries mor@ tihadeveloped countries, increasing the relative
size of the negative innovation.
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Table 6: Statistics of capital flows — domestic amternal macroeconomic variables with lags

developed countries emerging countries ratios
“R? st dev lag coef ‘R st dev lag coef st dev lag coef
ff 0.0% 3.175 0.0% 5.677 1.788
lag(kf)+no out+ff+rius+gdp+e+inf+i+tot(exp) 65.0% .8r7 0.481 81.6% 2.43Y 0.578 1.298 1.201
pc+ff+rius 2.6% 3.132 4.19% 5.559 1.775
pcave+ff+rius 4.6% 3.100 39.0% 4.438 1.430
pctlag(kf)+no out+ff+rius+gdp+e+inf+i+tot(exp) 656 1.864 0.491 84.59 2.237 0.586 1.200 1.194
pcave+lag(kf)+no out+ff+rius+gdp+e+inf+i+tot(exp) 1.8% 1.961 0.509 83.9% 2.277 0.573 1.161 1.127

The results are summarized in table 6. The thicifditin rows present the results of adding the
principal component constructed with the first nogtblogy (pc), while the fourth and sixth rows
present the results of adding the principal compboenstructed with the second methodology
(pcave). Observing the results of the third andtfotows, it seems clear that the principal compisie
may explain a substantial fraction of capital flovedatility, especially for emerging countries.
However, this depends very much on the methodolsgygl to construct the principal components, and
it is not clear which one should be preferté@bserving the results of the fifth and sixth rois,
seems that the principal components also have sapianatory power when we also consider
persistence and outliers for the case of emergingtcies, although not for the case of developed
countries. As a result, the ratio of standard dewia is further reduced to below 1.200.

We showed that capital flows to emerging countaiesmore correlated than capital flows to
developed countries. As a result, when we add camoomponents to the regressions we reduce the
relative volatility of capital flows to emerging wotries. One shortcoming of this exercise is that w
cannot determine if this result is due to contagioto an unobserved common determinant of capital
flows to emerging countries. But regardless ofdkplanation for the result, we can say that common
external conditions must play a significant roleapital flows to emerging countries, and that ¢hes
common external conditions have little to do witkernational interest rates.

18 If we had a longer time series we would trustertbie results of the regressions in which the ggalcomponents are constructed in the traditional

way; however, we do not have such data availablst@he main problem is that to to estimate ppalctcomponents we need as many time
observations as series are to be included. Thispessible for the Eastern European countries iichvtihe information we have is at most 10 years
long.
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D. Summary

Figure 3 shows the ratio of standard deviationsapital flows to emerging countries relative to
developed countries for most specifications runtl@nx-axis we have all the regressions, in whieh w
control for domestic macroeconomic variables, ma#ional interest rates, outliers, persistence, and
contagion. The bars represent the standard dewiafithe residuals measured in the left verticad,ax
and the line shows the ratio of standard deviatinaasured in the right vertical axis. A measurthef
explanatory power is to compare the size of the bathe first one on the left (which corresporals t

our benchmark).

As we have argued before, macroeconomic contralsraarnational interest rates have a small
effect on the volatility of residuals and almosteitect on the ratio of standard deviations. This i
despite the fact that endogeneity and omitted kbesasuggest that the little we explain is probay

overestimation of the actual effect of these vaesb
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Figure 3: Standard deviation for each group fospécifications.
Ratio of standard deviations is measured on the hgnd axis.
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In the following specifications, we examine whettter statistic properties of capital flows can
shed light on possible explanations for the vatgtdf capital flows to emerging countries. We find
that capital flows to emerging countries have thpeperties, which account for almost all the egces
standard deviation. Capital flows to emerging cdestare more characterized by crises, are more
persistent, and are more correlated with capitat$lto similar countries than capital flows to
developed countries. Once we control for thesedifices, the ratio of standard deviations of redsdu
drops from 1.788 to 1.161.

The fact that crises cannot be accounted for byegtimmacroeconomic variables, together with

the fact that capital flows to emerging countries guite correlated suggests the importance ofeaite
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or “supply” factors in explaining such flow$Interestingly, international interest rates haeeyiittle
explanatory power as well, suggesting that it iisthe “representative world consumer” who supplies
capital to emerging countries. In other words,iaket for capital to emerging countries is prolabl
somewhat segmented, subject to shocks unrelatohtestic macroeconomic conditions, and
characterized by contagion. These conclusions nmighbe surprising. What we do find surprising is
how much of the excess volatility of capital flomsemerging countries these characteristics can
account for, especially when compared to the nddgigeffect of domestic macroeconomic variables

and world interest rates.

In addition to crises and common components, na that capital flows to emerging countries
are substantially more persistent than those teldped countries. In Figure 4, we present the auto
regressive coefficient of capital flows for diffatespecifications. The coefficient is quite staddeoss
specifications, being around 0.60 for emerging toesm and 0.49 for developed countries. These
coefficients imply a half-life of capital flow shks of 16.3 months for emerging countries and 11.7
months for developed countries. The differencéegersistence of shocks explains a large pahteof t
ratio of standard deviations between emerging aveldped countries. As far as we know, we do not

have theories explaining this different degreearfstence.

14 Broner, Lorenzoni, and Schmukler (2004) preseittlsmice on emerging countries sovereign debt thgdessts the importance of these supply

factors. See this paper and Caballero and Krishrtagn(2003) for models in which supply side considiens play a major role in the access of
emerging economies to international capital markets
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Figure 4: Auto regressive coefficient.
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V.Volatility and country characteristics

In the previous sections we showed that capital$lto emerging countries are much more volatile
than capital flows to developed countries. We alsowed that macroeconomic controls had little
explanatory power to explain this phenomenon, wiiel characterized by a set of statistical
properties not obviously related to any fundamental this section we take a step back and analyze
whether fundamentals may explain, if not the timees behavior of capital flows, at least its
unconditional standard deviation. From our previasilts it seems that the level of economic
development should be a good predictor for thistidly, but it is not clear which aspect of ecoriom
development is most relevant. In this section wesater three variables which are correlated with
economic development but which reflect differerdremmic characteristics of countries: income per

capita, financial development, and quality of ingtons.

For income per capita we used the average ofmeahie per capita from Penn World Tables for

the period 1985-1989. For financial developmentuse the ratio of private domestic credit to GDP,
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and the ratio of liquid liabilities to GDP in 1988ource: Loayza, Fajnzylber and Calderon 2004). For
quality of institutions we use the first princigamponent of indicators on prevalence of law and
order, quality of bureaucracy, absence of corruptamd accountability of public officials in 1989
(source: International Country Risk Guide). We esgrcapital flow volatility during the period 1990-
2003 on these country characteristics. The reasgnwe study capital flow volatility starting in 109

is that we want to minimize the problem of revezaasality, namely, that country characteristics in

1989 be the result of past capital flow volatility.

Table 7 shows the main results. We find that higlezrcapita GDP, a higher level of financial
development, and a higher level of institutionadlgy are all associated with less volatile capital
flows. The results for financial development arpezsally interesting. While a high level of private
credit is associated with less capital flow voistjlthe result is weaker for the level of liquidbilities.
The reason is probably that while the two meastg#esct both financial development and, to some
degree, financial vulnerability (e.g. leverageg tavel of liquid liabilities probably reflects famcial
vulnerability to a larger extent than the levepaf/ate credit. This interpretation is reinforcegthe
result of the regression in which both measuresnataded (regression 4). In this case the coeffiti
on private credit increases in size while the doigfiit on liquid liabilities becomes positive. Givéhe
small number of observations and the high corm@tabietween the explanatory variables, none of them
is significant when included simultaneously. If agevilling to associate p-value with explanatory
power, it seems that financial development is @ugable that retains the most explanatory power,

followed by institutional quality, and then by peEpita GDP.

Table 7: Volatility regressions

cap flow volatility 1990-2003 1) 2) 3) (4) (5) 6)X

. -0.11** -0.04
per capita GDP (0.05) (0.14)
: . -0.014* -0.019 -0.008
fin devel: priv cred (0.008) (0.013) (0.016)
fin devel: lig liab 0011\ 0.009 0.007

' (0.011) | (0.018) (0.018)

institutional quality 0((4)3;8) (005241)
R? 10.8% 6.9% 2.6% 7.59 10.4% 11.3%
obs 53 43 43 43 43 43

Notes: The dependent variable is the standard timviaf capital flows between 1990 and 2003. Thiejrendent
variables are as of 1989, except per capita GDiHdlilae average over the period 1985-1989. Boldbyars denote
significance at least at 10% level. *, **, and *tfenote 10%, 5%, and 1% significance, respecti&hndard errors in
parenthesis. Units are: capital flows (for standiediation) as percentage of GDP, per capita GOXRdnsands of
dollars, financial development as percentage of @h private credit and liquid liabilities), intstional quality is an
index (in 1990 it ranges from —3.26 for Zaire (imobur sample) or —2.06 for Nigeria (in our sampe®.47 for Canada).
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We also tried controlling for the volatility of thexplanatory variables to make sure they do not
affect the volatility of capital flows through thesffects on the main equations. The results atalile
8. In principle we would have wanted to control floe volatility of the control variables during the
80’s, since it is possible that volatility of batbntrols and capital flows during the 90’s be aktelcby
unobserved variables. However, we only have datelatility during the 80’s for per capita GDP, so
for the other controls we could only use volatililyring the 90’s. We find that controlling for the
volatility of the control variables does not quatiively affect the results of Table 7, in the setise
the estimated coefficients are not statisticalffedent, except perhaps in the case of quality of
institutions for which the magnitude of the coaffitt seems to increase. Again, when including all
four controls simultaneously they all become indigant. And if one is willing to associate p-value
with explanatory power, both financial developmand institutional quality have a bit more

explanatory power than by per capita GBP.

Table 8: Volatility regressions controlling for aility in explanatory variables

cap flow vol

1990-2003 ) @) ® @ ®) (6) @) ®) © (10)
per capita -0.18*** -0.01 -0.17* -0.22
GDP (0.05) (0.15) (0.09) (0.18)
fin dev: -0.018** -0.011 -0.014 -0.011
priv cred (0.008) (0.017) (0.011) (0.016)
fin dev: -0.016 0.013 -0.007 0.006
lig liab (0.011) (0.019) (0.012) (0.018)
) . -0.83*** -0.92 -0.58* 0.04
inst. quality 0.28)|  (0.59) 0.30)|  (0.56)
st dev 1.02x* 0.71

GDP 90s (0.47) (0.63)

st dev 0.079* 0.063

priv cred (0.045) (0.048)

st dev 0.081 0.029

lig liab (0.050) (0.063)

st dev -3.29* -3.23

ins qual (1.72) (1.88)

st dev 1.00 0.01 -0.52 0.66 1.99
GDP 80s (1.13) (0.87) (0.76) (0.96) (1.38)
R? 18.4% 13.6% 8.6% 18.0% 30.9% 12.1% 6.9% 3.8% 11.5% 16.0%
obs 53 43 43| 43 4 46 43 43 43 13

Notes: The dependent variable is the standard til@viaf capital flows between 1990 and 2003. Thieendent variables are as of 1989, except
per capita GDP that is the average over the pd9@%-1989. Bold numbers denote significance at E=as0% level. *, **, and *** denote 10%,
5%, and 1% significance, respectively. Standardrein parenthesis. Units are: capital flows (tanslard deviation) as percentage of GDP, per
capita GDP in thousands of dollars, financial depelent as percentage of GDP (both private creditignid liabilities), institutional quality is

an index (in 1990 it ranges from —3.26 for Zairet(m our sample) or —2.06 for Nigeria (in our sdeppo 3.47 for Canada).

» This is the case for regression (5) but notégression (10). But regression (5) is the one iichvall four controls enter symmetrically.
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VI. Final Remarks

In this paper we provide a number of stylized fatisut capital flows to emerging and developed
countries: (i) Capital flows to emerging countrege much more volatile than capital flows to
developed countries. (ii) Fundamentals, in the fofrdomestic and foreign macroeconomic variables,
explain very little of the dynamics of capital flew(iii) Fundamentals, in the form of country
characteristics, explain a substantial amount @futhconditional volatility of capital flows across
countries: financial development, good institutioeasd high income per capita are all associatel wit
lower volatility. (iv) Although we cannot explaihe dynamics of capital flows, the high volatility o
capital flows to emerging countries reflects thsesistical properties of capital flows: flows to
emerging countries have fatter left tales, i.e. rgng countries are more subject to “crises”; slsotk
capital flows are more persistent in emerging coesitand capital flows to emerging countries are

more correlated across countries.

Although our evidence is more suggestive than cmieg, overall, it points to the importance of
supply side factors in explaining capital flowsetmerging countries. The fact that domestic
macroeconomic variables have little explanatory @owdicates that demand factors cannot account
for much of the dynamics of capital flows to emaggcountries. The importance of a common
component of capital flows also suggests that eatdactors play an important role in explaining
capital flows to emerging countries. Furthermane, fact that crises are more important in emerging
countries suggests that these external factorsudnject to sudden changes. These observations are
consistent with a world in which emerging countiaes not fully integrated into global capital maegke
but rather participate in a somewhat segmentedenhadbject to sudden shifts in the supply of cpita
However, it would be wrong to conclude that emegginuntries cannot do anything to avoid being
subject to very volatile capital flows. Even thoudghdamentals explain little of the dynamics of
capital flows, they do account for a substantiatfion of the unconditional volatility of flows. ©u
evidence suggests that emerging countries can edtiaovolatility of capital flows by improving thei

financial markets and institutions.
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