Can Gross Capital Flows Help Us to Understand Net Flows?

Tomas Dvorak
Department of Economics
Williams College
Williamstown, MA 01267
tdvorak@williams.edu
tel: (413) 597 3143
fax: (413) 597 4045

http://lanfiles.williams.edu/~ tdvorak

January 2001



Can Gross Capital Flows Help Us to Understand Net Flows?

Abstract

This paper presents basic stylized facts about gross equity flows and broadly relates them
to issues in international capital markets. Gross flows appear too large to be consistent
with models that stress herding behavior and certain types of information frictions as ex-
planations for the volatility of net capital flows. Gross flows are far more volatile than net
flows. This implies that gross inflows and outflows are positively correlated, a finding that
is inconsistent with aggregate shocks as the main driving force behind international capital

flows.



1 Introduction

International capital flows play an increasingly prominent role in macroeconomics. The
severe financial turbulence in 1997-98 fueled many discussions on the benefits of free capital
mobility and stimulated great efforts to understand the forces behind international capi-
tal movements. Existing work on international capital flows focuses on net flows (Calvo
et al(1996), Chunan et al(1998), Brennan and Cao(1997), Kim and Wei(1999), Froot et
al(1998)). However, net flows are associated with tremendous gross flows. Gross flows
result from a vast heterogeneity of assets and investors. This paper investigates whether
gross flows can help us to answer some outstanding questions concerning the behavior of
international capital markets.

In traditional macroeconomic models, gross flows represent a heterogeneity which cancels
out in the aggregate. In this type of model gross flows would be a mere noise which has
no effect on net aggregate outcomes. One question this paper tries to answer is whether
empirical evidence can support this claim. If gross and net flows are related, then a modeling
strategy that includes heterogeneity of assets and/or investors may be more appropriate
than models with a representative investor and a single risky asset.

Total gross flows consist of gross inflows and gross outflows. Can the behavior of gross
inflows and ouflows help us to differentiate among competing theoretical hypotheses? The
behavior of gross flows introduces an additional dimension to the study of international
capital flows. Different movements of the two components can potentially identify the
type of shocks that are important in explaining capital flows. In particular, herding and
information imperfections have implications for the heterogeneity of assets and investors.
Gross flows can offer clues as to whether or not these hypotheses are plausible. Even
if the ultimate goal is to understand net flows, a research strategy that does not ignore
information contained in gross flows could be useful. Moreover, it is possible that gross
flows are important in their own right.

Gross flows were introduced in the literature by Tesar and Werner (1994 and 1995).

They find that portfolio turnover of foreign holdings is roughly twice the turnover of do-



mestic holdings. They argue that the size of gross flows has implications for home bias. In
particular, the magnitude of gross flows suggests that transaction costs in foreign assets are
relatively low, and thus can not explain home bias. My paper takes a broader look at the
behavior of gross flows. In addition to size, I systematically study the time series behavior
of gross inflows and outflows. It is possible that this strategy can uncover further insights
into the behavior of international financial markets.

Another important work on gross flows was done by Portes and Rey(1999). They have
annual data on bilateral flows for 14 countries and they investigate the geographical pattern
of gross flows. In a resulting gravity equation, the variables which come out most strongly
are variables related to information flows (such as telephone call traffic, multinational bank
branches, etc.). Their paper exploits the cross-sectional variation in gross flows, while my
paper looks at the time series properties of gross flows.

Using data on equity flows I describe basic characteristics of gross flows and broadly
relate them to existing views and theories. My strategy is to look at predictions for the
behavior of gross flows in a simple model of capital flows. I infer predictions for the size,
contemporaneous correlations, and persistence of gross flows and compare them to actual
behavior. I find that gross capital flows offer a number of insights into the behavior of net
flows. Some of the insights appear inconsistent with conventional wisdom about the driving

forces behind international capital flows.

2 Measure of Gross Flows

Gross flows can occur for two reasons. First, there is heterogeneity among investors. While
one investor may sell a foreign asset, a different investor may buy a foreign asset. As a result,
there is no net capital flow. The second reason for gross flows is the heterogeneity of assets.
An investor may sell one security and at the same time buy a different one. Once again,

there is zero change recorded in net capital flow. The measure of gross flows depends on



how much is netted out from the disaggregate information. ' The capital account balance
is equal to the difference between net change in foreign liabilities and net change in foreign

assets:
capital account = net A in foreign liabilities — net A in foreign assets (1)

Equation (1) disaggregates net capital flows into net flows of domestic and foreign assets.
The first term captures net changes in investment by foreign residents in the domestic
country, while the second term captures net changes in investment by domestic residents
abroad. Golub(1990) and Montiel(1993) think of the two terms in (1) as gross flows. They
use this measure to study capital mobility. It is unclear which of the terms is gross inflow
and which is gross outflow since both can be positive and negative. Notice that both terms
on the right hand side of (1) are net changes. This means that gross flows which are due to
heterogeneity of assets and investors are netted out.

The net change in foreign liabilities can be further disaggregated into the difference
between gross sales of domestic assets to foreigners and gross purchases of domestic assets
from foreigners. For example, a sale of a Mexican equity by a Mexican broker to a U.S.
investor is a gross sale of a domestic asset to a foreigner and a gross capital inflow for Mexico.
On the other hand, when the U.S. investor sells the Mexican equity back to the Mexican
broker, it is gross purchase of a domestic asset from a foreigner and a gross capital outflow
for Mexico. Equation (2) below disaggregates net changes in foreign liabilities into gross
purchases and gross sales. It captures all of the flows which are due to the heterogeneity of

assets and investors.

net A in foreign liabilities = gross sales of domestic assets to foreigners
(2)

—gross purchases of domestic assets from foreigners

!Since capital flows are measured over an interval of time, one investor can buy, sell and buy again the
same foreign investment many times during this interval. Measured gross flows will also include buying and

selling of the same asset by the same investors during the period over which the flows are measured.



Data on gross flows of international capital are not readily available. Any gross flows
data set which includes major recipients of international capital will have shortcomings.
The U.S. Department of Treasury collects data on transactions in long term securities
with residents in foreign countries. The data is based on compulsory reporting by banks,
brokers and dealers. It has been collected on a monthly basis since 1977. The data covers
64 countries and 6 categories of assets. It has information on both gross U.S. sales and
purchases of foreign equity. This means that one can construct gross flows for the 64
countries with respect to the United States. Unfortunately, this leaves out transactions with
foreigners other than Americans. U.S. investors have traditionally played a very important
role in international capital markets and the dominant role in many of the countries which
I look at in this paper.?

In this paper I focus on net changes in foreign liabilities. For capital poor countries, the
magnitude of changes in foreign liabilities is much greater than the magnitude of changes in
foreign assets. Using quarterly data from International Financial Statistics, I decomposed
the variance of net equity investment into the variance of equity investment liabilities (line
78bmd), variance of equity investment assets (line 78bkd) and the covariance of the two.
For developing countries, the variance of liabilities, assets and the covariance accounted
for 85%, 30%, and -20%respectively. Most of the variation in net equity flows comes from
changes in liabilities. Therefore, focusing on changes in foreign liabilities is not a serious

limitation.

2The treasury data has also information on foreign bonds. However, it is unclear whether the reinvestment
of maturing bonds is considered a gross sale and a gross purchase. Therefore, at this point I am concentrating
on equity flows only. The data set also has information on gross sales and purchases of U.S. equity to

foreigners. For a detailed description of the data set, see Tesar and Werner(1994) Appendix A.



For each country in my data set I define the following five variables:

pos = gross U.S. purchases of foreign equity (gross capital inflows)
neg = gross U.S. sales of foreign equity (gross capital outflows)
sum = pos+ neg = total flows

net = pos — neg = net capital inflows

exc = sum — |net| = excess flows

I use both scaled series and pure unscaled flows in millions of dollars. I scale the flows
with investment positions. Unfortunately, the data on U.S. investment positions in foreign
securities is limited. The Department of Commerce provides estimates in July issues of
the Survey of Current Business, but the geographical breakdown is very broad. Ounly since
1995 has investment position data been available in the breakdown of 11 countries. Beakert
and Harvey(1998) generate the position series by accumulating net flows and adjusting for
capital gains. As the authors point out, this method has several drawbacks. Without proper

initial stock and capital gain adjustment, the procedure often yields negative ownership.

3 A Very Simple Framework

I use a simple model to study the effects of different shocks on gross flows. I assume that
there is a continuum of foreign investors who invest in domestic assets. Foreign investors
are subject to two types of shocks: idiosyncratic and aggregate. The idiosyncratic shock
g; reflects the heterogeneity of investors. Specifically, it represents individual differences in
expectations, opinions, risk aversion, time horizons, liquidity constraints, etc. I assume that
idiosyncratic shocks are distributed uniformly on interval (—b, b). T interpret an increase in
b as an increase in investor heterogeneity. The aggregate shock € affects all foreign investors
equally. It represents those shocks which are common to all foreign investors, such as public
information releases, new country risk ratings, news of political instability, a change in U.S.

interest rates, etc. I assume that the aggregate shocks are randomly distributed with mean



zero and variance 0. The sum of the aggregate and idiosyncratic shocks is the investor’s
private valuation.

Each foreign investor buys or sells only one unit of the domestic asset in a single period.
The price of the domestic asset is P. Investors face fixed cost on transactions c. They follow
a simple rule: they buy one unit of an asset if their private valuation exceeds the sum of the
price and transaction cost, and sell one unit of an asset if the private valuation falls below
the price minus the transaction cost. While the decisions of investors are not derived, they

capture the essence of many optimizing models. The setup is summarized below.

Ep ~ (0702)
Eit ™~ U(Oa %)
buy if €1 +5 > Pi+c

sell if g4+ <P—c

I assume that the asset demand from domestic investors is perfectly elastic. In this
case, foreigners face a perfectly flat supply of assets. Therefore, any shifts in net demand
by foreign investors do not change the price of domestic assets. There is mixed evidence
as to whether net flows are related to price changes and whether the supply of assets is
perfectly elastic. Note that the heterogeneity of foreign investors renders their aggregate
demand curve for the domestic asset downward sloping. Heterogeneity has similar effects
in Cragg and Malkiel(1982).

I am now ready to derive gross and net flows. The mass of foreign investors is normalized
to 1. Since each investor can buy only only one unit of the asset, total gross inflows are
equal to the probability that the private valuation exceeds the price plus the transaction

cost. Total gross outflows are derived analogously. Let pos, neg, net, sum denote gross



inflows, outflows, net and total flows respectively.

1
pos; = %(b— (Pr+c—7%)) for Pi+c—% € (-bb)
1
negy = %(b—i-(Pt—c—Et)) for P,—c—% € (—bb)
nety = —htE
, = T
b
b—c
sumg = —

The above framework allows me to analyze the effects of different shocks on gross flows.
Note that changes in price will have exactly the opposite effect as aggregate shocks. 1 will
study the effects of the changes in the three parameters in the model: aggregate shocks,

investor heterogeneity, and transaction costs. Let me begin with the effects of aggregate

shocks.

Bp?s >0 anfg <0 8n_et _ 1 >0 asum _0 3)
0e 0e 0e b Je

As one would expect, a positive aggregate shock increases gross capital inflows and
decreases gross outflows. If mean valuations increase, more foreigners tend to buy and
fewer sell. As a result, net capital flows increase. There is no effect on total flows. It is
important to point out that € represents shocks to valuations of foreigners only, and does
not affect valuations of domestic investors. If € were a truly aggregate shock and affected
all investors, there would be no flows and the change in valuations would be reflected in the
price.

I will now concentrate on the first two derivatives. Consider an increase in U.S. interest
rates. On aggregate, foreign investors would like to reallocate their investments to U.S. as-
sets. In this case we would expect that gross purchases of foreign assets would decrease while
sales of foreign assets increase. If aggregate shocks such as this are an important driving
force behind international capital flows, one would expect the contemporaneous correlation
between gross inflows and outflows to be negative. Let me state this as proposition 1:

Proposition 1: Aggregate shocks cause gross inflows and outflows to move in opposite

directions.



The third derivative in (3) indicates that effects of aggregate shocks on net capital

inflows depends on b which represents investor heterogeneity. Specifically, %Qb%%t = —b% <0,
the larger the investor heterogeneity, the weaker the effect of an aggregate shock. If the
heterogeneity is large, the idiosyncratic shocks are also large. A large negative aggregate
shock in necessary to persuade an investor with a large positive idiosyncratic shock to react.
Hence, the heterogeneity parameter determines the effects of aggregate shocks on net flows.
This alone may seem like an interesting result, but I think it is something we already know:
if investors are all the same, a little perturbation results in large swings in net capital flows.
The more important issue is where changes in b come from, how they evolve over time, and
what their contribution is to the variance of net flows. It is clear that gross flows could help
identify changes in b over time. The effects of changes in b on gross and net flows are as
follows:
Onet P —FE dsum ¢

b b2 Y (4)

The effect of the variance of idiosyncratic shocks on net flows is ambiguous. It depends
on the relative size of price P and the realization of the aggregate shock. However, the effect
of the variance of idiosyncratic shocks on total gross flows is always positive: the greater
the variance, the greater the gross flows. I state this result in proposition 2:

Proposition 2: Greater heterogeneity of investors results in greater total gross flows.

The first derivative in (4) shows that changes in b have an effect on net capital inflows.
As mentioned previously, prior studies have concentrated on aggregate shocks and aggregate
fundamentals. It is often claimed that the withdrawal of capital during crises is not justified
by aggregate fundamentals. Changes in the heterogeneity of investors can have an effect on
net capital inflows. This means that one can observe changes in net capital flows without
the occurrence of any changes in aggregate “fundamentals.” Micro fundamentals, which are
related to investor heterogeneity, can be an important determinants of net capital flows.
Again, the question which remains is what drives these changes in micro fundamentals.

Gross flows offer one venue to study this question.



Table 1: Annual Gross Flows as a Fraction of Investment Positions

Total flows (sum) are gross inflows plus gross outflows. Excess flows (ezc) are total flows minus the absolute
value of net flows. Annual flows are divided by the U.S. investment positions. Regional totals are reported.

1989 1990-93 1994-97
sum exc sum exc sum exc
World 2.5 2.4 2.1 2.0 1.2 1.2
Western Europe 2.1 2.0 2.3 2.1 1.2 1.2
Latin America 6.7 6.5 2.7 2.3 2.2 2.2

dpos Oneg onet asum
ac <0 ac <0 dc ac

<0 (5)
Lastly, I show the effects of a change in transaction costs. The results are stated in propo-
sition 3:

Proposition 3: An increase in transaction cost reduces gross flows and has no effect
on net flows.

The three propositions make simple predictions about the co-movement and size of gross

flows. The next section presents basic characteristics of gross flows data and relates them

to the predictions derived above.

4 Characteristics of Gross Flows Data

4.1 The Size of Gross Flows

Tesar and Werner(1995) were the first to document the large transaction volume in foreign
securities. They report the ratio of the sum of U.S. sales and purchases of foreign securities
to the U.S. investment position in foreign securities. They find that in 1989, U.S. investors
bought and sold their foreign position 2.5 times. This is approximately twice the domestic
turnover rate. Table 1 reports annual gross flows as a fraction of investment position. The

top left cell is Tesar and Werner’s result.



The size of gross flows is strikingly large. Statistics which report net capital flows capture
only a small fraction of actual capital flows. In the same vein, models which concentrate
only on net capital flows ignore much greater capital movements. In addition to total
flows I also report excess flows. Excess flows subtract the absolute value of net flows from
total flows and represent transactions which are “unnecessary” for the net redistribution of
savings between countries. Table 1 shows that excess flows are also large and differ only
slightly from total flows. This indicates that the size of gross outflows and gross inflows
is similar. In other words, net flows are very small compared to gross flows. I will argue
below that the size of gross flows has implications for the recent debate on the volatility of
net flows.

As mentioned earlier, there are two main sources of gross flows: asset and investor
heterogeneity. Investors change assets in their portfolios and investors themselves change.
As one investor pulls out of a market and a different investor enters. This “investor turnover”
reflects the different characteristics of investors. Similarly, portfolio turnover is the result
of changing characteristics of individual assets. From the point of view of the individual
investor, these changes are optimal. Two related propositions were recently put forward
as explanations for large swings in net capital flows: herding behavior and asymmetric
information. These propositions have implications for both the heterogeneity of investors
and the number of transactions in multiple assets. Since gross flows depend on investor and
asset heterogeneity, they can give clues about the plausibility of these hypotheses.

One way to interpret the outcome of herding models is to say that investors behave the
same way. One test of herding by foreigners, conducted by Kim and Wei(1999), investigates
whether foreign investors tend to be net buyers and sellers simultaneously. If all foreign
investors buy or sell at the same time, gross flows should be small. It is unclear what
is considered small, but herding is often thought to be more prevalent with respect to
developing countries. Therefore, one may expect gross flows in developing countries to be
lower than those in developed countries. Contrary to this expectation, table 1 shows that

gross flows in Latin America are greater than gross flows in Western Europe.
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The second proposition concerns information gathering. Specifically, there are concerns
that international investors are reluctant to acquire costly information about the funda-
mentals of particular countries but rather prefer to view entire regions as one entity. Calvo
and Mendoza(2000) show that in a globalized economy investors have little incentive to
acquire information about particular countries. Likewise, the IMF often urges international
investors to differentiate between countries with sound and unsound policies. If we think
that investors do not distinguish between countries, we can hardly expect them to distin-
guish between different securities within one country. Yet, table 1 presents evidence that
investors change the mix of their portfolios quite frequently. If the information gathering
problem is more acute with respect to developing than to developed countries, one would
expect gross flows in developing countries to be smaller than in developed ones. Once again,
this expectation is not validated by the data. The fact that gross flows in Latin America
are greater than in Western Europe casts doubt on the herding and information gathering
hypotheses.

There are two other factors which strengthen the expectation that gross flows in de-
veloping countries should be smaller than in developed countries. Firstly, proposition 3
indicates that higher transaction costs reduce gross flows. Communication lines and settle-
ment systems are by definition more advanced in developed than in developing countries.
Secondly, the number of listed and actively traded securities is greater in developed coun-
tries. In 1996, the average number of domestic companies listed on the stock market was
twice as high for developed countries (see International Finance Corporation (1997)). My
framework is too simple to capture the effects of differences in the number of securities
listed in a particular country. One may expect that the greater the number of securities,
the greater the scope for gross flows. However, table 1 shows that gross flows are greater in
Latin America than in Western Europe.

There are three potential objections to the result in table 1. Firstly, the investment
position may not be the proper scaling factor. The U.S. investment position in developing

countries is much smaller than in developed ones, thus inflating the measure of gross and
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Table 2: Excess Flows as a Fraction of Total Flows

Excess flows are total flows minus the absolute value of net flows. Total flows are gross inflows plus gross
outflows. Monthly flows are calculated for each country and averages of geographic regions are reported.

1977-88 1989 1990-93 1994-97

World 0.61 0.68 0.69 0.73
Western Europe 0.66 0.69 0.74 0.82
Latin America 0.47 0.52 0.59 0.72
East Asia 0.58 0.72 0.68 0.78
Eastern Europe n/a n/a 0.18 0.41

net flows. Secondly, the use of regional flows instead of the average of individual country
flows inflates the measure of gross flows. Excess flows for a region are always greater than
or equal to the sum of individual country flows. This is because excess regional flows are
calculated using the absolute value of the sum of net flows, while average excess flows are
based on the sum of absolute values. The sum of absolute values is always greater than or
equal to the absolute value of the sum. Finally, annual flows are always greater than the
sum of monthly flows. Once again, annual flows are calculated using the absolute value of
the sum of monthly flows, while monthly flows take the sum of absolute values.

Table 2 addresses these issues and offers a different measure of gross flows. Excess flows
are taken as a fraction of total flows. This measure falls between zero and one. Instead of
scaling excess flows with investment positions, I use total flows as a scaling factor. Thus,
I no longer use the data on investment positions. This allows me to calculate flows for
3

individual countries. I report monthly averages for each region.

Average excess flows account for over 70% of total flows. This confirms my previous

3Western Europe countries include: Austria, Belgium, Denmark, Finland, France, Germany, Greece,
Ireland, Italy, the Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, and the United
Kingdom. East Asia includes: China-Mainland, China-Hong Kong, China-Taiwan, Indonesia, Malaysia,
Thailand, Singapore, and the Philippines. Eastern Europe includes: Bulgaria, the Czech Republic, Hun-
gary, Poland, Romania, and Russia. Latin America includes: Argentina, Brazil, Chile, Colombia, Ecuador,

Guatemala, Mexico, Panama, Peru, Uruguay, and Venezuela.
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Table 3: Contemporaneous Correlations

Gross and net flows are linearly detrended. Absolute value of net flows is taken after detrending. Monthly
data for for 42 countries from 1989 through 1999 were used. Correlation coefficients for geographic regions
are reported. A star indicates significance at 1%.

pos,neg sum,net exc,net exc,|net|

Western Europe  0.95* -0.44*  -0.44%* 0.13*
Latin America 0.68* -0.10* 0.03 0.16*
East Asia 0.76* 0.03 -0.08 0.14*
Eastern Europe  0.76* 0.41%* 0.16* 0.22%*

finding that only a small fraction of total flows (roughly 1/3) is “necessary” for net redis-
tribution of savings between the U.S. and an average foreign country. According to this
measure, gross flows in Western Europe are only slightly higher than in to the three devel-
oping regions. However, these differences are not statistically significant. Admittedly, this
is partly due to the high volatility of flows in developing regions.

Contrary to many expectations, the transaction volume in developing countries is strik-
ingly large. Investors appear to behave heterogeneously and constantly re-balance their
portfolios. Allowing for differences in transaction costs and the number of listed securities,
investors re-balance more intensely with respect to developing than to developed countries.
This casts doubts on both the arguments of herding behavior and information gathering

problems.

4.2 Contemporaneous Correlations

Proposition 1 in section 3 predicts that if aggregate shocks are an important driving force
behind international capital flows, the correlation between gross inflows and outflows should
be negative. This prediction is quite intuitive. If there is an aggregate shock to reallocate
investments to U.S. assets, one would expect that gross outflows from emerging countries
would be high and gross inflows low. Table 3 presents contemporaneous correlations between

the detrended series of gross and net flows.
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The first column indicates that correlations are far from being negative. In fact, for most
of the countries these correlations are positive, large and significant. This is a surprising
finding because positive comovement is inconsistent with aggregate shocks as the driving
force of capital flows. The notion that aggregate shocks significantly influence international
capital flows is thus undermined.

The positive correlation between gross inflows and outflows is robust to different de-
trending and scaling methods and is apparent even in annual figures. For example, 1993
net flows in Mexico were $5.7 billion, an increase of 56% from 1992. This indicates very
favorable investment conditions. One would expect this large increase in net flows to be
associated with an increase in gross inflows and a decrease in gross outflows. However, both
gross inflows and gross outflows increased. Similarly, the general retreat from the Mexican
market in 1998 was accompanied by a fall in both gross inflows and outflows. This data
questions the role of aggregate shocks and indicates that a country with large net inflows
does not necessarily experience high gross inflows and low gross outflows.

Why are large gross inflows associated with large gross outflows? The covariance of
gross inflows and outflows can be expressed as the difference between the variance of total

flows and the variance of net flows.
4cov(pos, neg) = var(sum) — var(net) (6)

Equation (6) is an identity from which no causality can be deduced. Large variations in
transaction volume and small variations in net flows imply a positive correlation between
gross inflows and gross outflows. This means that the relative volatility of total gross flows
and the positive correlation between gross inflows and outflows are one phenomenon. In
the next section I consider the volatility of gross and net flows and possible sources of this
relationship.

Correlations between excess flows and the absolute value of net flows in the last col-
umn show that any net change is associated with “excess” trading. While the correlation
coefficient is rather low, it is statistically significant. If heterogeneity was a mere noise

which cancels out, there should be no relationship between excess and net flows. This is not
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Table 4: Variance of Gross Flows as a Fraction of Investment Positions
Monthly flows are divided by U.S. investment positions. Regional totals are reported.

pos neg net sum

World 0.18 0.18 0.02 0.71
Western Europe 0.19 0.16 0.02 0.68
Latin America 1.38 1.09 0.58 4.35

the case. Net capital flows are associated with a °

‘re-shuffling” of assets and investors. In
other words, shocks that affect excess flows are also important to net flows. The dichotomy

between heterogeneity and net aggregate outcomes does not exist.

4.3 The Variance of Gross Flows

This section describes the variance of gross and net flows. To facilitate the comparison
across countries, I use flows scaled by investment positions. Table 4 presents the variance
of gross and net flows.

The most striking feature of table 4 is the high variance of total flows. Total gross flows
are far more volatile than net flows. The relative volatility of total gross flows is reflected
in the positive correlation between gross inflows and outflows as discussed in the preceding
section. It is unclear what type of shocks drive the variance of total flows. In terms of the
framework of section 3, there are two factors which affect total flows: changes in transaction
costs, ¢; and changes in the variance of idiosyncratic shocks b.

Effects of transaction costs on trading volume are studied in Campbell and Froot(1994).
The higher these costs, the lower the gross flows. Changes in transaction costs are typically
slow and infrequent. It is difficult to imagine that such changes could generate a high vari-
ance of total flows at high frequencies. This leaves changes in the variance of idiosyncratic
shocks as an explanation. Karpoff(1986) describes how information flows affect trading vol-
ume. It is certainly conceivable that public announcements can change the variance of the

idiosyncratic distribution. Straightforward and revealing information made available to all
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market participants can entirely collapse the idiosyncratic distribution (reduce b). Ambigu-
ous or hard to interpret information may increase the variance of idiosyncratic shocks. The
high variance of total flows suggests that these types of shocks are important. It appears
that these shocks dominate shocks which affect net flows. It is curious that we know so
little about where these shocks come from.

Both gross and net capital flows as a proportion of investment positions are markedly
more volatile in Latin America than in Western Europe. This is entirely consistent with
the popular perception that capital flows to developing markets are more volatile. Using
table 4 T test another popular proposition. Foreign investors are often described as “rushing
to exit” or “yanking out their investments”. This view suggests that the volatility of sales
should be greater than the volatility of purchases. Table 4 shows that this is not the case.
In fact, gross outflows appear somewhat less volatile than gross inflows.

Another interesting question is whether the variance of net capital flows is related to
the size of gross flows. If larger gross flows are associated with increased volatility of net
flows, one may make an argument that reducing the volume of cross border trading could
reduce the volatility of net capital flows. This is at the heart of the recent proposals
for the introduction of a tax on cross border transactions (Tobin(1984), Eichengreen and
Wyplosz(1996)). Such a tax would affect not only net flows but all flows. Therefore, this
issue should be analyzed in the framework of gross flows. Yet, most of the attention focuses
on net flows (see Dooley(1996)). Figure 1 shows scatter plots where the horizontal axis
is the variance of net flows and the vertical axis is the size of gross flows. The net and
gross flows are scaled by investment positions and the time period is 1995 through 1998.
For this period, the investment positions are available for 14 countries. The graph shows
that the size of gross flows is positively related to volatility of the net flows. This suggests
that countries with relatively active foreign investors also have volatile net flows. While the
causality of this relationship is unclear, the evidence suggests that scaling down gross cross

border transactions may have an effect on the volatility of net flows.
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Figure 1: Size of gross flows and variance of net flows

Gross and net equity flows are scaled by investment positions. The data are for 1995-1998, except for Brazil,
Argentina and Singapore for which the data are 1997-98. The horizontal axis is the log of the variance of
net flows; the vertical axis is the log of the mean of total gross flows.
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4.4 The Persistence of Gross Flows

Gross flows are more persistent than net flows. Table 5 shows the coefficients on lagged
terms in a simple AR(1) model of gross and net flows. It shows that both gross inflows
and gross outflows are more persistent than net flows. This finding is robust to a differ-
ent number of autoregressive terms. Table 3 in Froot et al(1998) show the same result,
however, no comment is made in the text. Policy makers in countries which have been
receiving a substantial amount of capital inflow are often concerned with their low persis-
tence. Claessens et al(1996) show that different types of net capital inflows (foreign direct
investment, portfolio flows, bank lending) are equally persistent. One way to address the
persistence of net flows is to look into the persistence of gross flows and its sources.

Why are gross flows more persistent? Suppose that aggregate shocks were persistent.

17



Table 5: Average Auto-correlation Coefficients of Gross and Net Flows

Monthly gross and net flows for the period from 1989 through 1998 were linearly detrended. Auto-correlation
coefficients were calculated from an AR(1) model run on a linearly detrended series. Average coefficients for
geographic regions are reported.

pos neg net sum

Western Europe  0.74 0.81 0.24 0.81
Latin America 0.58 0.68 0.20 0.62
East Asia 0.76 0.86 0.29 0.83
Eastern Europe 0.37 0.32 0.17 0.39

This is quite plausible. For example, reforms in the economy are not isolated events but
rather a series of actions (see Henry(1998)). Under rational expectations, investors would
modify their trading strategies to account for this persistence and would follow a different
decision rule. However, let us look at the implications of persistent aggregate shocks when

investors follow our simple decision rules. Specifically, suppose that
€ = Wy +ywr-—1

where v is less than one in absolute value and w; is white noise. It is easy to show that
the autocorrelation coefficient for gross and net flows is the same and is equal to ﬁ In
the simple model of section 3, persistence of aggregate shocks results in equal persistence of
gross and net flows. Persistent aggregate shocks therefore can not account for the observed

persistence pattern.

Suppose that idiosyncratic shocks are persistent,
Eip = Wi+ Ywit1

Under this condition, the distribution of the idiosyncratic shock €;; depends on the dis-
tribution of w;; and w;;—1. However, this distribution is time invariant. Gross flows are
derived as the probability that an idiosyncratic shock falls into an interval. This probability
is independent of the previous period probability. Therefore, the persistence of idiosyncratic

shocks can not account for any persistence in aggregate gross and net flows. This suggests
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that low persistence of net flows may be due to heterogeneity rather than to non-persistent
behavior or non-persistent shocks. At the individual level, flows may be persistent, but in
the aggregate the persistence disappears. Still, the persistence patterns are puzzling.
Suppose the persistence of gross flows is taken as a given. Net flows are simply the
difference between gross inflows and gross outflows. Given the persistence of gross flows,
the persistence of the net flows can be derived. I assume that gross flows are generated by

the following process:

pos; = P+ vy

negy = wp+ w1

where E(y1p) = 04, E(wwy) = o, E(bipr1) = 0, E(hiwr) = pyw, E(wwi1) = 0,
E(¢ywi—1) = 0. Shocks are independent across time but not contemporaneously. Under

these conditions the persistence of gross and net flows is:

E(posy, posi—1) = oy
E(negy,negi—1) = doy,
E(net;,net;_1) = oy + 00y, — (74 0)pyw

Since I assume that gross flows are persistent, both v and § are greater than zero. If
the persistence of net flows is lower, it must be that the shocks ¢ and w co-vary positively,
i.e. pyy is positive. This in turn implies that gross inflows and outflows are positively
correlated. This again points to a contemporaneous relationship between gross inflows and

gross outflows.

5 Conclusion

A number of patterns emerge from gross flows data. Firstly, gross flows in developing
countries are strikingly large. They appear too large to be consistent with models which
stress herding behavior and informational frictions as an explanation for the volatility of

net capital flows. Secondly, total flows are highly volatile relative to net flows. The relative
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volatility implies a positive correlation between gross inflows and gross outflows. This
positive co-movement is inconsistent with the notion that aggregate shocks are the main
driving force behind capital flows. The high volatility of total flows is also related to a lower
persistence of gross flows relative to net flows.

My interpretation of these findings is that shocks to total gross flows are larger and
more volatile than shocks to net capital flows. A variation in the amount of trading by
foreigners completely dominates the variation in net capital flows. Heterogeneity can give
rise to trading and gross flows, but only changes in the level of heterogeneity will make
gross flows volatile. What type of event can generate this variation? In the literature
on trading volume, information flows and their dispersion create changes in trading (see
Copeland(1976) and Comiskey et al(1986)). Perhaps a modeling strategy that includes
information frictions may shed more light on the behavior of gross flows. The model in
section 3 provides strong and provocative results. It captures plausible determinants of
capital flows in a partial equilibrium setting, and serves as an instructive guide through
the discussion of the stylized facts of gross flows. However, it is admittedly simple and
ad-hoc, and it is possible that a different framework might be necessary to better explain
the stylized facts.

Gross flows offer a new and exciting dimension to the study of capital flows. There is
evidence that gross flows are related to the behavior of net flows. This means that gross
flows do not represent a mere noise. Rather, there is a particular relationship which could
be an important source of variation in net flows. In light of recent volatility and difficulties
in managing international capital flows, it is essential to improve our understanding of both
gross flows and the exact relationship between gross and net capital flows. This paper is a

modest attempt to do so.

20



References

[1]

[10]

Bekaert, Geert, and Campbell R. Harvey, 1998, Capital Flows and the Behavior of

Emerging Markets Equity Returns, NBER Working Paper no. 6669.

Brennan, Michael J., and Henry H. Cao, 1997, International Portfolio Investment

Flows, Journal of Finance 52(5), 1851-80.

Calvo, Guillermo A., 1996, Leiderman Leonardo, and Carmen M. Reinhart. Inflows of
Capital to Developing Countries in the 1990s, Journal of Economic Perspectives 10(2),
123-39.

Calvo, Guillermo A., and Enrique Mendoza, 2000, Rational Contagion and Globaliza-

tion of Securities Markets, Journal of International Economics 51(1), 79-113.

Campbell, John Y., and Kenneth A. Froot, 1994, International Experience with Secu-
rities Transaction Taxes, in J. Frankel ed. The Internationalization of Equity Markets,

NBER, University of Chicago Press.

Claessens, Stijn, Michal P. Dooley, and Andrew Warner, 1995, Portfolio Capital Flows:
Hot or Cold?, World Bank Economic Review 9(1), 153-74.

Cragg, John G., and Burton G. Malkiel, 1982, Ezpectations and the Structure of Share

Prices, University of Chicago Press.

Chuhan, Punam, Stijn Claessens, and Nlandu Mamingi, 1998, Equity and Bond Flows
to Latin America and Asia: The Role of Global and Country Factors, Journal-of-
Development-Economics 55(2), 439-63.

Comiskey Fugene E, Ralph A Walkling, and Michael A. Weeks, 1987, Dispersion of
Expectations and Trading Volume, Journal of Business Finance and Accounting 14(2),

229-239.

Copeland, Thomas E., 1976, A Model of Asset Trading under the Assumption of Se-

quential Information Arrival, Journal-of-Finance 31(4), 1149-68.

21



[11]

[12]

Dooley, Michael P., 1996, A Survey of Literature on Controls over International Capital
Transactions, IMF Staff Papers 43(4), 639-87.

Eichengreen, Barry, and Charles Wyplosz, 1996, Taxing International Financial Trans-
actions to Enhance the Operation of the International Monetary System in Haq, Mah-
bub, Inge Kaul, and Isabelle Grunberg eds. The Tobin Taz: Coping with Financial

Volatility, Oxford University Press, 15-39.

Froot, Kenneth A., Paul G. J. O’Connell, and Mark Seasholes, 1998, The Portfolio

Flows of International Investors, I, NBER Working Paper no. 6687.

Golub, Steven S., 1990, International Capital Mobility: Net versus Gross Stocks and

Flows, Journal of International Money and Finance 19(9), 424-39.

Henry, Peter B., 1998, The Effects of Liberalization and Reform on LDC Stock Prices,

Graduate School of Business, Stanford University, Working Paper 1505.

Karpoff, Jonathan M., 1986, Theory of Trading Volume, The Journal of Finance
41(5),1069-87.

Karpoff, Jonathan M., 1987, The Relation between Price Changes and Trading Volume:

A Survey, Journal of Financial and Quantitative Analysis 22(1), 109-26.

Kim, Woochan, and Shang-Jin Wei, 1999, Foreign Portfolio Investors Before and Dur-

ing a Crisis, mimeo.

Montiel, Peter J.,1993, Capital Mobility in Developing Countries, World Bank Working
Paper 1103.

Portes, Richard, and Helene Rey, 1999, The Determinants of Cross-border Equity
Flows, NBER Working Paper #7736.

Tesar, Linda L., and Ingrid M. Werner, 1994, International Equity Transactions and
U.S. Portfolio Choice, in J. Frankel ed. The Internationalization of Equity Markets,

NBER University of Chicago Press.

22



[22] Tesar, Linda L., and Ingrid M. Werner, 1995, Home Bias and High Turnover, Journal
of International Money and Finance 14(4), 467-92.

[23] Tobin, James, 1984, On the Efficiency of the Financial Systems, Lloyds Bank Review.

23



