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Resumen

Este estudio explora empiricamente el rol de los factores de riesgo y retorno en la evolucion de las
posiciones netas de activos externos para un conjunto relativamente grande de economias
industriales y desarrolladas. El trabajo adopta una aproximacién dindmica en la cual los portfolios
de inversiones se gjustan gradualmente a sus equilibrios de largo plazo, caracterizado dentro del
marco conceptua estédndar de Tobin-Markowitz. Esta condicion de equilibrio es estimada usando
datos de activos y pasivos externos para un gran nimero de paises industriales y desarrollados para
el periodo comprendido entre 1965 a la fecha. El procedimiento de estimacion de panel dinamico
permite la heterogeneidad no restringida de corto plazo entre los paises, usando € estimador Pooled
Mean Group de Pasaran, Shin y Smith (1999). Los resultados empiricos llevan a sustentar
considerablemente el modelo cuando es aplicado a paises con pocos controles de capitales y/o
ingresos elevados 0 medios altos.  Los resultados para | os paises con grandes controles de capitales
y, especialmente, paises con ingresos bajos soportan bastante menos e modelo del stock de
equilibrio.

Abstract

This paper explores empiricaly the role of risk and return factors in the observed evolution of net
foreign asset positions of alarge number of industrial and devel oping economies. The paper adopts
a dynamic approach in which investors portfolios adjust gradually to their long-run equilibrium,
which is characterized by a standard Tobin-Markowitz framework. This equilibrium condition is
estimated using a new data set on foreign assets and liabilities for alarge number of industrial and
developing countries spanning the period from 1965 to the present. The dynamic panel estimation
procedure allows for unrestricted short-run heterogeneity across countries, using the Pooled Mean
Group estimator of Pesaran, Shin, and Smith (1999). The empirical results lend considerable
support to the model when applied to countries with low capital controls and/or high and upper-
middle income. The results for countries with high capital controls and, especialy, lower-income
countries are less supportive of the stock equilibrium mode.
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1. INTRODUCTION

One of the main puzzlesin international economicsisthe failure of standard portfolio
models to explain the observed patterns of international portfolio diversification. Asthe literature
has amply documented, individuals do not appear to do agood job at diversifying risks across
countries; they hold too little of their wealth in foreign assets, much less than predicted by
conventional risk-return portfolio equilibrium models.* The search for explanations for this
‘home bias' has attracted a great deal of theoretical and empirical effort. 2

This paper takes anew look at the role of risk and return in international portfolio
diversification. Its objective is to assess empirically the extent to which these fundamentals can
account for the observed pattern of net foreign asset holdings across countries and over time. To
do this, the paper starts from a standard Tobin-Markowitz framework, in which the fraction of
domestic investors' wealth alocated to net foreign assets depends on four factors: investment
returns in the home country relative to the rest of the world, investment risk in the home country
relative to the rest of the world, the degree of co-movement between investment returns at home
and abroad, and the ratio of foreign-owned to domestic-owned wealth.

This framework characterizes long-run portfolio equilibrium. However, costs and frictions
to instantaneous portfolio reallocation — arising from sources such asinvestors' imperfect
information, congestion effects, or investment adjustment costs — may drive awedge between
short-run and long-run portfolio equilibrium.® Further, these frictions, and hence portfolio
dynamics, may differ across countries. The empirical analysisin this paper focuses on the
estimation of the long-run portfolio equilibrium condition, while allowing for short-run
dynamics.

The paper extends previous literature on international portfolio diversification along two
dimensions. First, earlier empirical studies have been hampered by the unavailability of

comprehensive data on foreign asset and liability stocks, except for a handful of industrial

! See, for example, French and Poterba (1991) for the case of international equity portfolios. Tesar and Werner
(1995) show that the same puzzle arises with bonds.

2 Lewis (1999) provides a comprehensive overview of this literature.

% See Bacchetta and van Wincoop (1998) for atheoretical discussion of this issue.



economies in recent years. In contrast, this paper makes use of a new data set on foreign assets
and liabilities recently collected by Kraay, Loayza, Servén and Ventura (2000) that covers alarge
number of developing and industrial countries and spans the years from 1965 to 1997. Second,
the paper uses a novel econometric approach to the estimation of the long-run portfolio
equilibrium condition in a heterogeneous dynamic panel setting. Econometric estimation is
based on the Pooled-Mean Group estimator recently developed by Pesaran, Shin, and Smith
(1999), which combines the efficiency gains from restricting long-run parameters to be the same
across units (countries in our case) with the flexibility of country-specific short-run dynamics.
Further, the approach allows formal testing of the pooling long-run restrictions imposed by the
model.

The paper’ s explicit consideration of the dynamics of portfolio diversification also brings
it close to the abundant literature on ‘external sustainability’, whose main concern is to assess an
economy’ sintertemporal solvency by comparing its net external liabilities with the present value
of its future stream of non-interest current account balances. In principle, however, any stock of
liabilities can be consistent with solvency if sufficiently large external surpluses are generated in
the indefinite future, and thus much of that literature focuses on the economy’ s ability to sustain
indefinitely an arbitrarily given —in absolute terms or as aratio to output -- stock of net foreign
liabilities (Corsetti and Roubini 1991, Milesi-Ferreti and Razin 1996). One fundamental problem
with this approach is that such arbitrary level of net liabilities need not be consistent with
domestic and foreign investors' desired asset holdings.* By shedding light on the factors that
shape international portfolio diversification and its time path, the analysisin this paper can be
readily adapted to identify current account trajectories consistent with portfolio equilibrium.

The paper’ s plan isas follows. Section 2 describes the analytical framework, based on a
Markowitz-Tobin model of portfolio diversification characterizing the stock equilibrium towards
which the economy converges gradually over time and presents the econometric strategy for
estimating this long-run relationship. Section 3 of the paper briefly summarizes the main features

* Another approach to the issue of sustainability adopts a flow equilibrium framework, which views the current
account as the equilibrium outcome of intertemporal consumption and investment decisions by forward-looking
individuals. This framework has been commonly used for calculating “excessive” current account deficits, defined as
significant departures from the flow equilibrium level, itself given by predictions about the future path of saving-
investment determinants (Sachs 1981; Obstfeld and Rogoff 1995, 1996; Glick and Rogoff 1995; Razin 1995; Milesi-
Ferreti and Razin 1996). For the most part, however, this approach also pays little attention to the factors that
determine the viability and adequacy of the foreign asset stock positions implied by the flow equilibrium.



of the new cross-country time-series data set on foreign assets and liabilities, as well asthe
measures of investment returns and risks used in the empirical analysis. Section 4 presents the
empirical results from estimation of the model for various groups of countries. The model isfirst
implemented on the full country sample, and then separately on country groups that differ in per
capitaincome level and restrictions to international portfolio diversification. Section 5 concludes.

2. METHODOLOGY

2.1 A portfolio-diversification approach to external asset positions

In this paper we adopt a portfolio-diversification approach according to which external
asset positions are driven by portfolio equilibrium conditions in the long run and by the dynamic
forces resulting from asset reallocation in the short run. Long-run external equilibriumis
achieved when international and domestic investors obtain their desired portfolio allocation of
assets across countries. However, imperfections and frictions in financial and factor markets may
prevent the instantaneous achievement of the optimal portfolio. Short-run external equilibriumis
then given by the adjustment path towards investors' long-run equilibrium portfolio. The
dynamics of external assets in the adjustment path reflects existing constraints to immediate
portfolio adjustment. These may arise from various sources (see Bacchetta and van Wincoop
1998) such as (i) investors’ imperfect information (e.g., gradual learning about the state of the
world, or about the permanence of reforms that initially suffer imperfect credibility); (ii)
congestion effects, such as increasing marginal costs to foreign investment due for exampleto its
use of internationally immobile labor inputs; (iii) costs of adjusting the capital stock — such as
investment irreversibility -- that make investment respond sluggishly to aggregate disturbances
(Caballero 1998, Dixit and Pindyck 1996). While in our empirical implementation we allow for
such dynamic effects, we do not model them explicitly in the paper.

The portfolio-diversification approach can be based on the Markowitz-Tobin model of
utility maximizing risk-averse investors. Their optimal portfolio allocation is based on the criteria
of maximization of mean returns and minimization of risk. The key property of mean-variance
investorsisthat the desired share of each asset in their portfolio depends only on the menu of
available assets and not directly on their wealth (although wealth and capital stocks can indirectly

affect the return characteristics of available assets). In our context of international



diversification, the optimal portfolio share allocated to assetsin a given country can be divided
into two pieces, namely, the ‘ speculative’ component and the * minimum variance’ component
(using the terminology in Adler and Dumas 1983). An increase in mean returns in the given
countryleaves unaffected the ‘minimum variance’ piece of the portfolio but raises the
‘speculative’ component and thus leads to an expansion of the investors' portfolio share in that
country. Analogously, adecrease in the variance of investment returns in the country, holding
constant the ‘ speculative’ component, raises the * minimum variance' piece, thus producing an
increase in the investors' portfolio sharein the country. The same effect occurs when the co-
variation of country investment returns with those in the rest of the world decreases —holding
constant the ‘ speculative’ component, lower co-variation with the world economy implies that
investments in the country provide a better hedge against systemic (world-wide) risk.

Formally, let A represent world assets and W the wealth of world residents. Obviously, A
=W. Let A represent the assets located in country i and W the wealth of country i’ s residents.
The assets located in foreign countries and the wealth of foreigners are represented by As= A-A
and W = W-W, respectively.

Domestic and foreign investors may have different preferences, which includes the
possibility of home-bias effects (Lewis 1999). Let, a; be the share of wealth of country i’s
residents that they desire to allocate to country i’ s assets, and let a5 represent the share of
foreigners’ wealth that they desire to allocate to country i’ s assets. Hence when actual and desired

portfolio shares coincide, we havethat Ai= a, Wi+ a , W

As explained above, desired portfolio shares are assumed increasing in the anticipated
return of country i’ s assets relative to those abroad, decreasing in their perceived riskiness
relative to external assets, and decreasing in the co-movement of country i’s returns with those in
the rest of the world. We denote these three factors RE;, Rlis, and COy;, respectively.®

In (long-run) portfolio equilibrium, the desired holdings of country i’ s assets by domestic
plus foreign residents should be equal to the country’ s total existing assets; that is,

a; gREi/f’Rl-i/f ’Cdi/f 2W +a gREi/f’Rl-i/f ’Cdi/f E*Wf = A 1)

® See Kraay et al. (2000) for aformal model in which the desired portfolio shares are derived as functions of relative
wealth across countries in the presence of diminishing returns, country-specific production risk, sovereign default
risk, and equity repossession costs.



The net foreign asset position of a country is the difference between the wealth owned by
its residents and the assets located in the country. Therefore, in long-run equilibrium the net
foreign asset position of country i will be given by,

NFA = W - (a; W+ a; W)

P NFAi:(l'aii)\Ni'aﬁ (\Nf) (2)
It will be convenient to normalize the variables by dividing both sides by country i’s

wealth:

kal =1-a;-a; _fg 3)

W, W 5

We can then express equation (3) as follows:

NF ot + -

A =f(RE,;,Rl;,{,CO, W, /W) (4)

This expression defines the long-run equilibrium relationship resulting from optimal asset
allocation across countries. For empirical implementation we shall take a linear approximation

such as,
y, =a, +bX{ +h; 5)
wherey; represents the long-run equilibrium stock of country i’s net foreign assets (relative to its
total wealth) and X; includes measures of expected returns,, perceived risk and co-movement of
returns, and the ratio of foreign to domestic wealth. In section 3 below we will discuss the
construction of empirical measures of these variables.

2.2 Econometric Estimation

Empirical implementation of the model outlined in the previous section on alarge cross-
country time-series sample poses two main issues. First, the model defines along-run
relationship between the ratio of net foreign assets, wealth shares, and expected returns and risks.
However, given the imperfectionsin international financial and factor markets, stock equilibrium
does not hold at every point in time but is achieved gradually in the long run. Therefore, in the
empirical analysis, the process of short-run adjustment must complement the long-run
equilibrium model.

Second, it seems reasonabl e to assume that countries can differ in the market

imperfections and barriers to portfolio reallocation that govern the short term dynamics — and



perhaps even in the parameters characterizing the long-run equilibrium. Thus, we must take into
account the very likely possibility of parameter heterogeneity across countries. We deal with
each of these two issuesin turn.

Single-country estimation

The challenge we face is to estimate long- and short-run relationships without being able
to observe the long- and short-run components of the variablesinvolved. Over the last decade or
so, a booming cointegration literature has focused on the estimation of long-run rel ationships
among | (1) variables (Johanssen 1995, Phillips and Hansen 1990). From this literature, two
common misconceptions have been derived. The first oneisthat long-run relationships exist
only in the context of cointegration of integrated variables. The second oneisthat standard
methods of estimation and inference are incorrect. Pesaran and Smith (1995), Pesaran (1997) and
Pesaran and Shin (1999) have argued against both misconceptions, showing how small
modifications to standard methods can render consistent and efficient estimates of the parameters
in along-run relationship between both integrated and stationary variables. Furthermore, the
methods proposed by Pesaran and co-authors avoid the need for pre-testing and order-of-
integration conformability given that they are valid whether or not the variables of interest are
[(0) or I(1). The main requirements for the validity of this methodology are that, first, there exist
along-run relationship among the variables of interest and, second, the dynamic specification of
the model be augmented such that the regressors are strictly exogenous and the resulting residual
isnot serially correlated. For reasons that will become apparent shortly, Pesaran and co-authors
call their method “ an autoregressive distributed lag (ARDL) approach” to long-run modelling.

Asan illustration, consider the following simple bivariate model:

y, =a+by,_, +cX_, +n, (6)
X, =g+rX_, +e @)

wherey isthe decision variable and X is the forcing variable. Furthermore, assume that the

residuals (or shocks) have the following distributional properties:

|-O:

wto e ann Sne %
+ iid(0,S), S= : (8)
etb ( ) &ne S
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Thefirst point to note is that X does not depend on past values of y. If amore general
process for X were allowed, the long-run relationship between the two variables would not be
unique. That is, both variables would be endogenous and additional identification assumptions
would be needed to discern between various long-run relationships.® Since multiple long-run
relationships are beyond the scope of this paper, we restrict the dynamic process for X to be
purely autoregressive.

The second point to note is that the existence of along-run relationship requires the
process for y to be stable, which in this ssimple example entails that |b|<1. Notice that once we
have restricted the process of X to be purely autoregressive, the existence of along-run
relationship does not rely on whether Xis1 (0) or I(1); that is, there is no restriction on whether
r=1. Pesaran, Shin, and Smith (2000) present atest for the null hypothesis that there is no long-
run relationship when it is not known a priori whether Xis1(0) or I(1). Thetest consists on
examining the null that b=1 against the alternative that |b|<1.

In order to be able to derive the long-run relationship between y and X, we must obtain a
dynamic regression equation in which, first, the regression residual is serially uncorrelated and,
second, the regressors, X, are strictly exogenous (that is, independent of the residuals at all leads
and lags.) Given the assumptions on the distributional properties of theresidualsn and e
(equation 8), the requisite that the residuals be serially uncorrelated is met in our ssmple example.
If this were not the case, we would need to augment the lag order in (6) and (7) until the residuals
become serially independent (Pesaran and Shin 1999). The second pre-requisite to derive along-
run relationship is, however, not met in our simple example —X is not strictly exogenous given
that the non-zero correlation between the shocks entail s a contemporaneous feedback between'y
and X. Asexplained by Pesaran and Shin (1999), the way to control for this contemporaneous
feedback is also to augment the dynamic specification in (6). The purpose of augmenting the
regression equation is to replace the (correlated) residual n with alinear predictor based on leads
and lags of X and anew residual that by construction isindependent of X. In our simple example,
we model the contemporaneous correlation between n; and e by alinear regression of n; on g as

follows,

® See Hsiao (1997) and Pesaran and Shin (1999).
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n, =g S +h, ()
s v 5

where (Sne/See) represents the population coefficient of the regression, and hy is distributed
independently from e.

Substitute the above expression for n; into equation (5). Then, using the AR model for X,
express e in terms of X; and X.;. The ensuing regression equation is an auto-regressive
distributed lag model (ARDL) for y from which along-run relationship can be derived. The
resulting ARDL (1,1) for yisgiven by,

0 8 0
_+byt 1 ?ne ixt +&C- T Sne ixt—l+ht (10)
Se @ Se @

Note that the original process for y (equation 6) is now augmented by the inclusion of the
additional regressor X;.

The error-correction model (ECM) implied by the ARDL (1,1) given above can be
expressed as,

€ & Skl & S u
e fagme gc+s a-1)? g -
=-(1-b - T "X, U+ ne*DX +h, 11
R O N i ay
e ¢ - ¢ -
e e g e a u

where the expression in brackets is the error-correction term and (1-b) is the speed of adjustment.
Therefore, the long-run (steady-state) relationship implied by the dynamic systemin
equations (6)-(9) is given by,

& Sneé ne o
ga-g*S ;G (- r)=
" = N L X +h' 12
YT¢ 1 ¢ 1p ¢ 12
¢ -6 -
e ﬂ e (%]

or, in terms of the reduced-form model given in the previous section, y* =a+bx +h".

The presentation of this simple model has served to highlight the assumptions and
properties of the ARDL method proposed by Pesaran and Smith (1995), Pesaran (1997), and
Pesaran and Shin (1999) for the estimation of along-run relationship. The advantage of the
method is that standard estimation and inference can be used regardless of whether the regressors

8



are stationary or integrated. The main assumption is that there exist a single long-run relationship
between the endogenous and forcing variables.” The pre-requisites for consistent and efficient
estimation are that the shocks in the dynamic specification be serially uncorrelated and that the
forcing variables be strictly exogenous. Aswe illustrated, the pre-requisites can be met by
augmenting sufficiently the lag order of the dynamic regression equation. The resulting equation
will generally be an ARDL (p, ) model. Itis, then, critical that the order of the ARDL process be
appropriate. For practical purposes, Pesaran and Shin (1999) recommend a two-step procedure,
whereby the lag order of the ARDL isfirst selected using a consistent information criterion, and
then the corresponding error-correction model is estimated and tested by standard methods. As
explained in the section on empirical results, we use the Schwartz-Bayesian Criterion (SBC) to
select the appropriate order of the ARDL process for the NFA/wealth ratio and its proposed
explanatory variables on a country-by-country basis.

Multi-country estimation

Our empirical samples below are characterized by time-series (T) and cross-section (N)
dimensions of roughly similar magnitude. In such conditions, there are a number of aternative
methods for multi-country estimation, which alow for different degrees of parameter
heterogeneity across countries. At one extreme, the fully heterogeneous-coefficient model
IMpPOSeS No cross-country parameter restrictions and can be estimated on a country-by-country
basis -- provided the time-series dimension of the datais sufficiently large. When, in addition,
the cross-country dimension is large, the mean of long- and short-run coefficients across
countries can be estimated consistently by the unweighted average of the individual country
coefficients. Thisisthe “mean group” (MG) estimator introduced by Pesaran, Smith, and Im
(1996). At the other extreme, the fully homogeneous-coefficient model requires that all slope
and intercept coefficients be equal across countries. Thisisthe simple “pooled” estimator.

In between the two extremes, there are a variety of estimators. The “dynamic fixed
effects’ estimator restricts all slope coefficients to be equal across countries but allows for
different country intercepts. The “pooled mean group” (PMG) estimator, introduced by Pesaran,

Shin, and Smith (1999), restricts the long-run coefficients to be the same across countries but

"It isworth noting that this assumption underlies implicitly the various single-equation based estimators of long-run
relationships commonly found in the cointegration literature. Without such assumption, these estimators would at
best identify some linear combination of all the long-run relationships present in the data.



allows the short-run coefficients (including the speed of adjustment) to be country specific. The
PMG estimator also generates consistent estimates of the mean of short-run coefficients across
countries by taking the unweighted average of the individual country coefficients (provided that
the cross-sectional dimension islarge).

The choice among these estimators faces a general trade-off between consistency and
efficiency. Estimators that impose cross-country constraints dominate the heterogeneous
estimatorsin terms of efficiency if the restrictions are valid. If they are false, however, the
restricted estimators are inconsistent. In particular, imposing invalid parameter homogeneity in
dynamic models typically leads to downward-biased estimates of the speed of adjustment
(Robertson and Symons 1992, Pesaran and Smith 1995).

For our purposes, the pooled mean group estimator offers the best available compromise
in the search for consistency and efficiency. This estimator is particularly useful when, asin our
case, thelong run is given by country-independent equilibrium conditions while the short-run
adjustment depends on country characteristics such asfinancia development and relative price
flexibility. Furthermore, the PMG estimator is sufficiently flexible to allow for long-run
coefficient homogeneity over only a subset of variables and/or countries.

In view of these considerations, we use the PMG method to estimate along-run
relationship that is common across countries while alowing for unrestricted country
heterogeneity in the adjustment dynamics. The interested reader is referred to Pesaran, Shin, and
Smith (1999) where the PMG estimator is developed and compared with the MG estimator.
Briefly, the PMG estimator proceeds as follows. The estimation of the long-run coefficientsis
done jointly across countries through a (concentrated) maximum likelihood procedure. Then the
estimation of short-run coefficients (including the speed of adjustment), country-specific
intercepts, and country-specific error variances is done on a country-by-country basis, also
through maximum likelihood and using the estimates of the long-run coefficients previously
obtained.®

8 The comparison of the asymptotic properties of PMG and MG estimates can be put also in terms of the general
trade-off between consistency and efficiency noted in the text. If the long-run coefficients are in fact equal across
countries, then the PMG estimates will be consistent and efficient, whereas the MG estimates will only be consistent.
If, on the other hand, the long-run coefficients are not equal across countries, then the PM G estimates will be
inconsistent, whereas the MG estimator will till provide a consistent estimate of the mean of long-run coefficients
across countries. The long-run homogeneity restrictions can be tested using Hausman or likelihood ratio tests to
compare the PMG and MG estimates of the long run coefficients. In turn, comparison of the small sample properties

10



An important assumption for the consistency of our PMG estimates is the independence
of the regression residuals across countries. In practice, non-zero error covariances usually arise
from omitted common factors that influence the countries ARDL processes. We seek to
eliminate these common factors and, thus, ensure the independence condition through two means.
First, as explained below, we construct the indices for return and risk in away such that each
observation represents the value for a country/year relative to the corresponding mean for the
wholeworld in all time periods. Second, we allow for time-specific effects in the estimated
regression; thisis equivalent to aregression in which each variable enters as deviations with
respect to the cross-sectional mean in a particular year.

3. DATA

3.1 NFA and Wealth

The cornerstone of our datais a set of wealth, foreign asset and foreign liability stocks for
alarge group of industrial and developing countries spanning the period from the 1960s to the
present. Construction of this data set is thoroughly described in Kraay et al. (2000), so for the
sake of brevity we limit our remarks to the key issues. The total wealth of country i’ s residents at
timet isdefined as,
W, = NFA, +K, +G, (13)
where NFA denotes the country’s net foreign assets, K is the capital stock, and G denotes the
Central Bank’s gold holdings.”

In turn, net foreign assets are defined as,
NFA, = E;, - E; +L; - Lg, (14)
where Ej; denotes local residents’ holdings of capital abroad, E; denotes domestic capital owned

by foreigners, Li; are loans issued by domestic residents to foreigners (inclusive of foreign

of these estimators relies on their sensitivity to outliers. In small samples (low T and N), the MG estimator, being an
unweighted average, is excessively sensitive to the inclusion of outlying country estimates (for instance those
obtained with small T). The PMG estimator performs better in this regard because it produces estimates that are
similar to weighted averages of the respective country-specific estimates, where the weights are given according to
their precision (that is, the inverse of their corresponding variance-covariance matrix).

® Thus, we abstract from other components of wealth such as natural resources and human capital.
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currency reserves held by the domestic Central Bank) and L are loans from foreigners to
domestic residents. All quantities are measured in 1995 US dollars.

The various wealth components above are constructed in two steps. First, we use the
limited available information on stocks of these assets to determine an initia value. The second
step involves the use flow data and estimates of changes in the value of these assets to extend the
initial stocks forward and backward over time; see Kraay et. al. (2000) for further details.™

We rely on data from a number of standard sources. We obtain initial stocks of domestic
capital from the Penn World Tables, and use flow data on gross domestic investment to build up
stocks of capital valued in US dollars at PPP. In order to determine foreign holdings of domestic
equity and domestic holdings of foreign equity, we rely primarily on data on stocks and flows of
direct and portfolio equity investment reported in the International Monetary Fund’ s Balance of
Payments Statistics Y earbook. We again use the limited available information on stocks reported
in this and a variety of other sourcesto determine the initial level of each asset for each country,
and then use corresponding flow data from the balance of payments to construct stocks for
remaining years.

Finally, we combine stock data on the debts of devel oping countries reported in the World
Bank’s Global Development Finance with data on stocks and flows on debt from the Balance of
Payments Statistics Y earbook to build up stocks of borrowing and lending for all countriesin our
sample. To account for mismeasurement of capital flows (and hence stocks) and attempt to
capture unrecorded assets, we augment our measures of |oan assets by adding to them the
cumulative errors and omissions of the Balance of Payments.

Putting together all the pieces, we arrive at estimates of the wealth stock of the countries
in the sample. Using these estimated wealth stocks, we construct the foreign wealth / domestic

19 The main exceptions to this procedure are gold holdings, on which complete stock data are available from the
IMF's IFS, and some specific items of loan assets and liabilities — most importantly, Central Bank foreign currency
reserves, available from IMF sources, and foreign debt of developing countries, available from the World Bank's
Global Development Finance. For the remaining wealth components, compl ete stock data are unavailable, and hence
we rely on this method of cumulating flows even for those countries with more abundant stock data in order to avoid
apotential bias that could result from applying different methods to construct stocks in different countries: as longer
time series of stock data are available for afew rich countries, using these as the primary source would essentially
result in different methods being used to construct stocks for rich and poor countries. These differences would then
contaminate our inferences regarding, for example, how net foreign assets vary with wealth.
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wealth ratios of country i as the sum of wealth across al sample countries other than i divided by
the wealth of country i.

Our country sample is determined primarily by data availability. We begin with a sample
of 98 countries with population greater than one million and per capita GDP greater than 1000
USdollarsat PPPin 1990. Of these we discard 25 countries with missing, incomplete, or
inconsistent balance of payments data. We also drop 5 former socialist economies, whose datawe
view as of uncertain reliability, and a handful of developing countries that have experienced
prolonged war episodes over the sample years. **

For our empirical experimentsin this paper, we further restrict the country sample to
those economies possessing a number of annual observations in the period from the 1960s to the
present sufficient to allow country-specific time-series econometric estimation. We set such
minimum at 20 (consecutive) years. This resultsin an unbalanced panel of 54 countries with time
coverage ranging from 20 to 32 years.

The countriesin this sample are admittedly very diverse. As explained in the introduction,
itislikely that return and risk considerations may not be the only or most important driving force
behind net foreign asset positions in many countries. Factors related to geopolitical interests,
environmental concerns, humanitarian aid, and developmental purposes may drive to some extent
the transfer of capital resources across countries. Furthermore, it islikely that in order to ensure
that market forces do not undo these non-market interests, capital and current account restrictions
be enacted. These considerations have the practical implication that the coefficientsin the long-
run relationship of net foreign assets may not be the same for all countries (which in turn would
imply that the PMG estimator may be appropriate only for specific country groupings).

In order to explore whether portfolio-diversification reasons drive NFA/wealth for al
countries or for particular groups of them, we break the sample of countries according to two
criteria. First, we separate high- and upper-middle-income countries from lower-income
countries. More specifically, using the World Bank’ s World Development Report income

classification, we form one group consisting of industrial economies and high-income and upper-

! Our procedure results in estimates of wealth that are very small (and occasionally negative) for afew country-year
observations, corresponding to countries with very large external debt. We exclude these observations by limiting
the sample to those where the ratio of wealth to GDP is greater than 0.5.
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middle income developing economies — atotal of 29 countries. Its complement is the group of
low and lower-middle income devel oping economies (25 countries).

Second, we separate countries that feature low capital controls from those that have high
capital controls. It isreasonable to expect that the portfolio-diversification approach works better
for the groups of, respectively, high income and low capital controls than the rest. This poses
some difficulties, however. The only available indicators of capital account restrictions with
broad time-series and cross-country coverage are the IMF s Exchange Rate Restrictions, which
include qualitative information on various types of measures that hamper international portfolio
diversification -- (@) multiple exchange rate practices, (b) current account restrictions, (c) capital
account restrictions, and (d) mandatory surrender of export proceeds. To combine al these
indicators into a summary measure of portfolio restrictions, we add them and compute the
average for each country over the period 1965-97. If for a country the average is greater than or
equal to three (implying that, on average, restrictions exist in at least three of the four categories
during the sample period), we classify the country as having high capital controls. This procedure
yields a subsample of 20 countries with low capital controls and 34 with high capital controls.
The countriesincluded in each subsample are listed in Table Al in the Appendix. An inspection
of the list of countries in each group shows that aimost all countries with low capital controls
belong to the group of high and upper-middle income countries (the exception is Thailand).

The main stylized facts present in the data on net foreign assets are reviewed by Kraay et.
al. (2000). One important feature is the fact that the wealth share of net foreign assets exhibits a
strong positive relation with the level of wealth: with few exceptions, the share is higher inrich
countries than in poor ones. Further, it displays considerable inertia over time, even after
controlling for the inertiain wealth.

Table 1 presents some descriptive statistics on the net foreign asset / wealth ratios for the
full sample and the various country groups just defined. For the overall country sample, both the
mean and median of country averages are negative, an indication of the fact that few countries
possess net creditor positions. However, the figures reflect some systematic differences across
country groups. As just noted, rich countries, as well as countries with less restricted capital
accounts, tend to possess higher NFA/wealth ratios than poor ones. Among higher income
countries, as well as countries with moderate capital account restrictions, the median NFA/wealth

ratio is below the mean, reflecting the existence of a small group of large creditors. The opposite
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happens among lower income countries and countries with high capital controls, where the mean

is below the median. Dispersion of the NFA ratios to wealth is also much higher for low-income

than for high-income countries. Finally, NFA/wealth ratios of rich countries (as well as those of

countries with low capital account restrictions) show only modest variation over time, while

those of low-income countries display a pronounced decline in the 1980s followed by arecovery

in the 1990s. The group of countries with high capital account restrictions shares this pattern.
3.2Measuresof return and risk

Apart from wealth ratios, the key explanatory variablesin our model of net foreign asset
positions are the measures of anticipated risk, mean returns, and return co-movement for each
country. In practice, these likely depend on alarge variety of variables reflecting relative prices,
profitability, transaction costs, property rights, tax regimes and so on. However, degrees-of-
freedom considerations prevent us from including a large number of variables in the empirical
estimation.

In order to reconcile the need to consider all relevant variables with the requirement to
maintain a sensible number of degrees of freedom, we summarize the information provided by
these variablesin afew indices. These indices correspond to the categories introduced in
theoretical discussion. That is, we construct, respectively, indices for expected returns (REiy),
perceived risks (Rlis), and co-movement with other countries’ returns (COy).

The underlying indicators for each index are listed below.'® We have selected these
indicators on the basis of both their relevance in previous theoretical and empirical work and their
data availability (see Milesi-Ferreti and Razin 1996, 1998; Easterly, Ilam, and Stiglitz 1999; and
Rodrik 1999).%

Expected returns (RE):

- Overall productivity (measured by per capita GDP growth.)

- Absence of price distortions (measured by the inverse of the black market premium.)
- Financial depth (measured by the ratio of quasi-liquid liabilities to GDP.)

- Openness (measured by the ratio of real imports plus real exportsto GDP.)

12 The main data sources are the World Development Indicators (World Bank), International Financial Statistics
(IMF), Exchange Rate Arrangements (IMF), Civil Liberties Index (Freedom House), and Kaufman et al. (1999).

3 Note that some variables (such as financial depth and governance quality) enter in both the return and risk
measures. They do so because of their dual effect on the country’ s investment profile.
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- Public ingtitutional quality (measured by the Kaufman et al. index on governance and the Gastil
index on civil liberties commonly used in the growth literature.)

- Low tax burden (measured by the inverse of government consumption/GDP.)

- Size and scale economies (measured by population size.)

Perceived risks (RI):

- General macroeconomic instability (measured by the standard deviation of per capita GDP
growth.)*

- Lack of international risk sharing in the composition of external liabilities (measured the ratio of
debt liabilities to equity plus debt liabilities.)

- Monetary and domestic-price instability (measured by the average and standard deviation of the
annual inflation rate.)

- External sector instability (measured by the standard deviation of real-exchange-rate changes,
the standard deviation of terms of trade shocks, and the standard deviation of [real imports + red
exports]/GDP.)

- Low public institutional quality (measured by the inverse of the Kaufman et a. governance
index and the inverse of the Gastil index on political and civil rights.)

- Lack of financial depth (measured by the inverse of quasi-liquid Liabilities/GDP.)

Co-movement (CO):

- Co-movement of overall economic activity (measured by the correlation of the return index in a
country and the rest of the world.)*

Before constructing the indices, each underlying indicator was standardized using its
respective pooled (time-series, cross-section) mean and variance. Apart from homogenizing the
units across indicators, this standardization procedure allows usto control for common factors
and produces measures for the performance of a country relative to the world.

In the cases of expected returns (RE) and perceived risks (RI), there are various ways to
weigh the underlying indicators to form each index. Since there is no obvious weighing scheme,
we decided to favor the indicators related to the level and variance of per capita GDP growth

1 The standard deviation of all listed variables is calculated as the standard deviation of observations corresponding
to the current and four preceding years for each country.

> The indicator of co-movement is calculated from rolling correlations of the return index in a country and the
average for the rest of the world, considering overlapping periods spanning the current and four preceding years.
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rates and assign them alarge weight in each index. We justify this choice by arguing that GDP
growth summarizes to alarge extent the most important elements of economic activity. Thus, the
per capita GDP growth rate and the standard deviation of per capita GDP growth were given a
50% weight in the return and risk indices, respectively. The remaining variables received equal
weights in their respective index. *°

The motivation for the construction of these return and risk indices by country is that they
summarize the information provided by several macroeconomic variables regarding the
performance of investment projects in the country. An alternative, however, isto take a
minimalist approach to measuring return and risk and use a single macroeconomic variable,
namely the per capita GDP growth rate, as proxy. Apart from the clarity gained by using asingle
variable, we can examine whether the results obtained with the summary indices are robust to the
change in return and risk measurement. Thus, for robustness purposes, we construct a second
version of the return and risk indices by applying an aternative weighing scheme, giving a 100%
weight to the level and variance of GDP growth, respectively.

Tables A2 and A3 in the appendix show the correlations between the composite indices
and their underlying indicators. Also, Tables A4 to A7 provide descriptive statistics on both the
composite and GDP-based return and risk indices for selected samples of countries and time
periods, in aform analogousto Table 1. It isimmediately apparent from the tables that higher-
income countries and countries with low capital account restrictions typically possess higher
returns and lower risks than lower-income countries and countries with high capital account
restrictions, regardless of whether the composite or the GDP-based indices are used.

4. EMPIRICAL RESULTS

The main objective of our empirical analysisisto examine whether long-run movements
in the ratio of NFA/wealth for a given country are related to long-run changes in the return and
wealth characteristics of the country relative to the world. In particular, we want to test if a
country’ s NFA/wealth responds negatively to its mean returns and the ratio of foreign to

domestic wealth, and positively to its perceived risks and co-movement with the world economy,

18 Although not shown in the results section, we also constructed indices giving equal weightsto all variablesin each
index. Theresults are qualitatively similar to those related to our main weighing scheme.
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as a standard portfolio-diversification model would predict. Furthermore, we would like to
explore whether these predictions hold for all countries or for particular groups of them.

We use the econometric methodol ogy outlined in section 2 based on the pooled mean
group (PMG) estimator to obtain the coefficients of the long- and short-run rel ationships between
NFA/wealth and its proposed determinants. As noted earlier, the PM G estimator forces the long-
run coefficients to be homogenous across countries in the sample but allows the short-run
parameters to vary from country to country. Given that we expect the portfolio diversification
model to drive the alocation of external assets mostly in the long-run (that is, after an adjustment
period), our emphasis will be on the steady-state relationship.

In the estimation we also alow for intercept heterogeneity by including country-specific
constants. Furthermore, in order to eliminate common factors across countries (which would
induce cross-sectional correlation of the residuals) we also alow for time (year) effects..

The inclusion of country- and time-specific intercepts modifies the interpretation of the
estimated coefficients. Including country-specific intercepts meansthat we allow the
NFA/wealth ratio to vary across countries for factors not totally captured by the explanatory
variables. Inturn, including time-specific intercepts means that the change in each variable
should be interpreted as a change relative to the mean of all countries.

Two other important specification assumptions are that the regression residual s be serially
uncorrelated and that the explanatory variables can be treated as strictly exogenous. We seek to
accomplish these requirements by appropriately selecting the lag order of the ARDL process for
NFA/wealth in each country. We use the Schwartz Bayesian Criterion (SBC) to determine the
dynamic specification for each country, subject to a maximum of two lags for each of the five
variablesin the model (NFA/wealth ratio, return, risk, co-movement, and foreign/domestic
wealth ratio). The specification selected in this way varies across countries; however, for most of
them the information criterion selected at least one lag for NFA/wealth and foreign/domestic
wealth. In anumber of casesthe SBC also retained lags of the return, risk, and co-movement
indicators. We also experimented with imposing common dynamic specifications across
countries; this obviously alters the short-run estimates but has a relatively minor effect on the
long-run parameters.

Tables 2 and 3 present the estimates of the long-run coefficients for different groups of

countries. In Table 2 we use the summary indices of risk and return, while in Table 3 we use the
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indicators based on the level and standard deviation of per capita GDP growth. In both cases, the
results appear supportive of the empirical specification when the model is estimated on the high-
income and/or low capital control samples. In these samples, when using the composite indices
of risk and return (Table 2), all the explanatory variables carry the expected sign and their
coefficients are statistically significant, with the only exception of the co-movement index in the
low capital control sample. . In turn, when using the risk and return indicators based on the level
and standard deviation of per capita GDP growth (Table 3), we obtain a similar conclusion,
although in this case the co-movement index is not significant. In conclusion, in countries
characterized by higher income and/or low capital controlsthe ratio of NFA to wealth tends to
rise over time as the country’ s mean return drops, its riskiness increases, and/or its wealth rises
relative to the world.

The results change considerably when we consider other samples of countries. In the full
sample, aswell as for the groups of low and lower-middle income and high capital control
countries, the risk and return proxies are in most cases insignificant and in some cases carry the
wrong sign. The same occurs with the co-movement indicator. Only the coefficient on the ratio
of foreign to domestic wealth remains consistently negative and significant for all groups of
countries and for the two types of return/risk measurements.

For countries with high capital controls, the disappointing performance of the model
might be viewed as evidence that capital controls achieve some degree of success —they dampen
the effects of risk and return factors on portfolio decisions. For the lower income countries, the
likely reason is the limited role that optimal diversification decisions play in the observed
evolution of net foreign assets, which may be dominated instead by other considerations such as
the willingness of donor governments to extend, and forgive, concessional lending.

In summary, our portfolio-diversification approach seems to apply for some, but not all,
groups of countries. For countries where market forces are likely to dominate other
considerations, our results indicate that when a country becomes more productive (greater mean
returns) and more stable (lower perceived risk), its net foreign asset position relative to wealth
declines. The effect of providing a better hedge for world-wide risks (lower co-movement)
appears to go in the same direction, but our resultsin this respect are lessrobust. Finally, note
that these effects of return, risk, and co-movement on the NFA ratio hold when we control for

relative wealth. Wealth per se has an significant influence over the NFA ratio in the sense that
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when domestic residents’ wealth grows faster than that of foreigners, the fraction of net foreign
assetsin wealth increases.

Tables 4 and 5 display additional results for the samples of high and upper-middle income
countries and low capital control countries, where the empirical model is more successful. In
Table 4 we use the summary indices of risk and return, while in Table 5 we use the indicators
based on the level and standard deviation of per capita GDP growth. In these tables we present
the estimation of the full error-correction model using both the Pooled Mean Group estimator and
its Mean Group counterpart that allows for unrestricted long-run parameter heterogeneity across
countries. Comparison between both sets of estimates allows the construction of formal tests of
the long-run pooling restrictions imposed by the Pooled Mean Group estimator.. Asexplained in
the section on the econometric methodol ogy, we can test the maintained assumption in the PMG
estimator that the long-run coefficients are the same across countries through a Hausman-type
test. Specifically, we can compute individual Hausman test statistics for each one of the long-run
coefficients. These are reported, along with the associated p-values, in Cols. 3 and 6 of Tables 4
and 5.

We find that the cross-country homogeneity of long-run coefficientsis never rejected in
the cases of the return, co-movement, and relative wealth variables. In the case of the risk
variable, it isrejected only for the sample of low capital controls when the composite indices are
used. Inthe other three instances, the cross-country homogeneity of the long-run coefficient on
risk cannot be rejected.

It is also apparent from Tables 4 and 5 that the long-run coefficients estimated with the
Mean Group method suffer from very poor precision. Of 16 coefficients (4 exercises with 4
explanatory variables each), only three are statistically significant, and only the coefficient on
relative wealth shows a consistent (negative) sign across specifications. Thislack of precision
and robustness across different samples and return/risk measures reflects the sensitivity of the
MG estimator to outliersin the country-specific estimates.” The bottom half of Tables 4 and 5
reports the average estimates of the speed of adjustment and the short-run parameters. As

required for dynamic stability, the coefficient on the error-correction term (i.e., the speed of

17 For instance, for the sample of high and upper-middle income countries when the summary indices are used (Table
4, 1eft panel), the Netherlands presents a very large positive coefficient on return and a large negative coefficient on
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adjustment) is negative and significant in all four exercises. It isaso somewhat smaller in
magnitude in the PMG than in the MG specification, in accordance with the theoretical prediction
that pooling in the presence of heterogeneity tends to increase inertia (Robertson and Symons
1992). However, for afew countries the SBC selects an unstable dynamic specification. For
instance, for the sample of high and upper-middle income countries when the summary indices
are used (Table 4, left panel), Japan, the Netherlands, Saudi Arabia, and Trinidad and Tobago
present a positive, though insignificant, error-correction coefficient.

In turn, the average short-run parameters obtained for the two samples and two return/risk
measurements reveal significant lagged effects of the dependent variable and contemporaneous
effects of the foreign/domestic wealth ratio. In addition, there are also significant
contemporaneous effects of the return variable when the composite indices are used and lagged
effects of the foreign/domestic wealth ratio for the sample of low capital controls. On the whole,
the explanatory power of the PMG estimates is rather satisfactory, and the average of the
country-specific adjusted R? is about 0.32 for the high and upper-middle income countries and
0.42 for the low capital-control countries (R®s are larger for the MG estimates). Thisis
encouraging particularly in view of the large sample size (828 and 577 observations for high
income and low capital control samples, respectively) and the simplicity of the model.

5. CONCLUSIONS

The determinants of international portfolio diversification have attracted considerable
attention in the literature. Empirical studies have examined mostly equity holdings across a small
number of industrial economies, and in most cases conclude that the extent of international
diversification falls short of what would be predicted by standard portfolio equilibrium models.

This paper has explored empirically the role of risk and return factors in the observed
evolution of net foreign asset positions of alarge number of industrial and developing economies.
The paper adopts a dynamic approach according to which international and domestic investors
achieve in the long run their desired portfolio allocation of assets across countries. Frictions and

adjustment costs, however, can make short-run portfolios differ from their long-run counterparts.

co-movement. This outlier explains to some extent why the MG estimates for returns and co-movement are wrongly
signed and imprecisely estimated (i.e., statistically insignificant.)
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Based on a standard Markowitz-Tobin portfolio diversification framework, the paper
devel ops a reduced-form model of net foreign asset positions. The model yields along-run
equilibrium condition in which the ratio of NFA to the total wealth of domestic residents depends
on four factors: investment returns in the home country relative to the rest of the world,
investment risk in the home country relative to the rest of the world, the degree of co-movement
between investment returns at home and abroad, and the ratio of foreign-owned to domestic-
owned wealth.

The paper focuses on the empirical estimation of this long-run equilibrium condition,
using a newly constructed data set of foreign asset and liability stocks for alarge number of
industrial and devel oping countries spanning the period from the 1960s to the present (see Kraay,
Loayza, Servén, and Ventura 2000). With these data and capital stock estimates, the wealth of
each country’ s residents can be computed. In addition, the paper devel ops summary measures of
country returns and risks — in two versions: a simple one based only on output growth, and
another one constructed using a comprehensive set of macroeconomic, policy and institutional
variables.

The econometric approach is based on the Pooled Mean Group estimator recently
developed by Pesaran, Shin, and Smith (1999). This approach is well-suited to the paper’s
objective, asit provides a dynamic setting imposing a long-run relationship common to al
countries but allows for heterogeneous short-run adjustment across countries.

On the whole, the estimation results lend support to the model when applied to high and
upper-middle income countries and/or countries with moderate capital account restrictions. The
estimated long-run parameters on relative wealth and the two alternative measures of risk and
return are correctly signed and virtually always significant. Thus, as predicted by the theoretical
model, net foreign assets (as aratio to total wealth) are negatively related to the measures of
domestic investment returns and the ratio of foreign to domestic wealth, and positively to the
measures of investment risk. In turn, our measure of co-movement shows a less robust
association with the NFA/wealth ratio.. Finally, the long-run parameter homogeneity across
countries imposed by PMG estimator is supported by Hausman specification tests. The results
for countries characterized by high capital controls and, especialy, lower-income levels, are less
supportive of the portfolio equilibrium model. For the former countries, this might be viewed as

evidence that capital controls achieve some degree of success — they dampen the effects of risk
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and return factors on portfolio decisions. For the lower income countries, the likely reason is the
limited role that optimal diversification decisions play in the observed evolution of their net
foreign assets. To alarge extent, these consist of official concessiona debt, whose pattern across
countries and over time may be dominated instead by considerations such as the willingness of
donor governments to extend, as well asto forgive, their concessional |oans.
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TABLES

Table 1: Descriptive Statistics on the Ratio of Net Foreign Assets to Wealth

Period 1966-97 1966-79 1980-89 1990-97
1. All Countries
Mean -15.1% -10.5% -19.5% -17.4%
Median -10.4% -8.7% -12.8% -9.6%
Standard Deviation 27.6% 18.1% 33.6% 30.8%
No. Observations 1597 684 540 373
2. High and Upper Middle Income Countries
Mean -5.0% -4.4% -5.3% -5.6%
Median -5.8% -4.2% -7.9% -6.3%
Standard Deviation 16.4% 18.0% 18.6% 8.7%
No. Observations 886 378 290 218
3. Low and Lower Middle Income Countries
Mean -27.8% -18.0% -35.9% -34.1%
Median -17.9% -15.1% -22.1% -19.6%
Standard Deviation 32.9% 15.2% 39.2% 41.4%
No. Observations 711 306 250 155
4. Countries with Low Capital Restrictions
Mean -1.8% -1.5% -0.9% -3.7%
Median -3.3% -1.8% -4.7% -3.9%
Standard Deviation 17.8% 19.7% 19.9% 9.1%
No. Observations 617 267 200 150
5. Countries with High Capital Restrictions
Mean -23.5% -16.2% -30.4% -26.7%
Median -15.4% -12.3% -18.5% -15.5%
Standard Deviation 29.3% 14.4% 35.2% 36.4%
No. Observations 980 417 340 223
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Table 2: Long-Run Relationship between Net Foreign Assets and Market Measures (1)

- Dependent variable: ratio of net foreign assets to wealth (NFA/W)

- Measures of return and risk: weighted indices of underlying indicators
- Estimation method: Pooled Mean Group estimator (Pesaran, Shin and Smith 1999),
controlling for country and time effects
- Samples: All countries and groups formed on the basis of income levels and capital controls

- Period: 1966-97

Income Level Capital Controls
All High and Upper-  Lower and Lower- Low High
Variables Countries Middle Middle Income Controls Controls
Income
A. Long-Run Parameters
Return (RE) 0.03212 -0.10164 * 0.00829 -0.11792 ** 0.04486
(0.03) (0.02) (0.02) (0.02) (0.03)
Risk (RI) 0.01494 * 0.19106 * 0.01548 0.23639 ** -0.00683
(0.01) (0.02) (0.02) (0.02) (0.01)
Comovement (CO) -0.01222 * 0.03590 * -0.02387 0.01219 -0.00139
(0.01) (0.01) (0.02) (0.01) (0.01)
Foreign / Domestic -0.00015 ** -0.00030 ** -0.00014 ** .0.00030 ** -0.00010 **
Wealth (Wf/Wi) (0.00) (0.00) (0.00) (0.00) (0.00)
No. Countries 54 29 25 20 34
No. Observations 1,495 828 667 577 918
Average RBarSq 0.3272 0.3200 0.4792 0.4280 0.3918

Observations: * Significant at the 10 percent level, ** Significant at the 5 percent level
Numbers in parenthesis below coefficient estimates are standard errors.
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Table 3: Long-Run Relationship between Net Foreign Assets and Market Measures (Il)

- Dependent variable: ratio of net foreign assets to wealth (NFA/W)

- Measures of return and risk: Indicators based only on level and standard deviation of GDP growth

- Estimation method: Pooled Mean Group estimator (Pesaran, Shin and Smith 1999),
controlling for country and time effects

- Samples: All countries and groups formed on the basis of income levels and capital controls

- Period: 1966-97

Income Level Capital Controls
All High and Lower and Low High
Upper- Lower-
Variables Countries Middle Income Middle Income Controls Controls
A. Long-Run Parameters
Growth in GDP -0.07490 -1.46684 ** -0.42531 -1.12810 ** 0.41484
per capita (DY) 0.16 (0.32) 0.39 (0.34) (0.21)
Std. Dev. in GDP per 0.02935 2.39211 ** 118297 ** 2.64142 ** 0.87326 **
capita Growth (SDY) (0.14) (0.35) (0.35) (0.37) (0.17)
Comovement (CQOY) -0.01724 -0.00832 -0.02904 * 0.01218 -0.01866
(0.01) (0.01) (0.02) (0.01) (0.01)
Foreign / Domestic -0.00015 ** -0.00031 ** -0.00012 ** -0.00030 ** -0.00011 **
Wealth (Wf/Wi) (0.00) (0.00) (0.00) (0.00) (0.00)
No. Countries 54 29 25 20 34
No. Observations 1495 828 667 577 918
Average RBarSq 0.2298 0.3209 0.4768 0.4110 0.3103

Observations: * Significant at the 10 percent level, ** Significant at the 5 percent level
Numbers in parenthesis below coefficient estimates are standard errors.
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Table 4: Long- and Short-Run Relationship between Net Foreign Assets and Market Measures (1)

- Dependent variable: ratio of net foreign assets to wealth (NFA/W)
- Measures of return and risk: weighted indices of underlying indicators
- Estimation method: Pooled Mean Group and Mean Group estimators, controlling for country and time effects

- Samples: Groups of countries with high and upper-middle income and low-capital controls

- Period: 1966-97

High and Upper-Middle Income

Low Capital Controls

"Pooled" Mean Hausman "Pooled" Mean Hausman
Variables Mean Group  Group Test Mean Group Group
A. Long-Run Parameters
Return (RE) -0,10164 ** 0,41900 1,37 -0,11792 ** -0,07300 0,02
(0,02) (0,44) (0,24) (0,02) (0,33) (0,89)
Risk (RI) 0,19106 ** 0,36500 0,85 0,23639 ** -0,08200 3,87
(0,02) 0,19) (0,36) (0,02) (0,16) (0,05)
Comovement (CO) 0,03590 **  -0,02000 0,23 0,01219 0,05500 0,6
(0,01) (0,12) (0,63) (0,01) (0,06) (0,44)
Foreign / Domestic -0,00030 ** -0,00001 0,00 -0,00030 ** -0,00100 ** 1,71
Wealth (Wf/Wi) (0,00) (0,00) (0,97) (0,00) (0,00) (0,19)
Error Correction -0,074 ** -0,183 ** -0,092 ** -0,154 **
Coefficient (0,03) (0,04) (0,05) (0,05)
B. Short-Run Parameters
d[NFA(-1)] 0,161 ** 0,172 ** 0,200 ** 0,185 **
(0,042) (0,043) (0,057) (0,053)
dRE 0,012 ** 0,011 ** 0,014 ** 0,013 *
(0,005) (0,006) (0,006) (0,008)
dRE(-1) 0,003 0,003 0,001 4,323E-05
(0,004) (0,004) (0,003) (0,004)
drl -0,002 0,001 0,0001 0,007
(0,009) (0,010) (0,011) (0,013)
dRI(-1) -0,0069 * -0,005 -0,007 -0,006
(0,004) (0,005) (0,006) (0,007)
dco -0,002 0,001 0,002 0,002
(0,003) (0,006) (0,001) (0,003)
dCO(-1) 0,0004 0,001 -0,004 -0,003
(0,001) (0,003) (0,003) (0,002)
dWF/Wi 0,0001 ** 0,0002 ** 0,0002 ** 0,0003 **
(0,00005) (0,0001) (0,0001) (0,0001)
dWf/Wi(-1) 0,0001 0,0002 0,0027 * 0,0022 *
(0,001) (0,001) (0,001) (0,001)
Constant 0,017 0,021 0,022 0,015
(0,024) (0,024) (0,031) (0,032)
No. Countries 29 29 20 20
No. Observations 828 828 577 577
Average RBarSq 0,3200 0,6214 0,4280 0,6680

Observations: * Significant at the 10 percent level, ** Significant at the 5 percent level
Numbers in parenthesis below coefficient estimates are standard errors.

Numbers in parenthesis below Hausman Tests are p-values
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Table 5: Long- and Short-Run Relationship between Net Foreign Assets and Market Measures (l1)

- Dependent variable: ratio of net foreign assets to wealth (NFA/W)
- Measures of return and risk: weighted indices of underlying indicators

- Estimation method: Pooled Mean Group and Mean Group estimators, controlling for country and time effects
- Samples: Groups of countries with high and upper-middle income and low-capital controls

- Period: 1966-97

High and Upper-Middle Income

Low Capital Controls

"Pooled" Mean Hausman "Pooled" Mean Hausman
Variables Mean Group Group Test Mean Group Group Test
A. Long-Run Parameters
Growth in GDP -1,46684 ** -7,89800 * 2,04 -1,12810 ** -7,19100 0,58
per capita (DY) (0,32) (4,52) (0,15) (0,34) (7,96) (0,45)
Std. Dev. in GDP per 2,39211 ** 2,70800 0,01 2,64142 ** -3,07500 1,33
capita Growth (SDY) (0,35) (3,48) (0,93) (0,37) (4,97) (0,25)
Comovement (COY) -0,00832 0,37200 1,41 0,01218 -0,11600 1,37
(0,01) (0,32) (0,23) (0,01) (0,11) (0,24)
Foreign / Domestic -0,00031 ** -0,00002 0,12 -0,00030 ** -0,00001 * 0,11
Wealth (Wf/Wi) (0,00) (0,00) 0,73) (0,00) (0,00) 0,74)
Error Correction -0,094 ** -0,239 ** -0,110 ** -0,165 **
Coefficient (0,04) (0,04) (0,05) (0,06)
B. Short-Run Parameters
d[NFA(-1)] 0,121 ** 0,121 ** 0,144 ** 0,126 **
(0,035) (0,043) (0,054) (0,049)
dby 0,043 0,043 0,099 0,091
(0,052) (0,080) (0,070) (0,063)
dDY(-1) -0,016 -0,028 0,00025 0,00043
(0,016) (0,028) (0,0005) (0,0007)
dsby -0,112 0,023 -0,069 -0,018
(0,089) (0,137) (0,125) (0,158)
dSDY(-1) -0,052 -0,011 -0,066 -0,047
(0,055) (0,062) (0,090) (0,105)
dcoy -0,004 * -0,002 0,0008 0,0006
(0,002) (0,002) (0,001) (0,002)
dCOY(-1) 0,0008 -0,0004 0,0006 -0,0010
(0,0012) (0,001) (0,001) (0,001)
dWf/wi -0,0001 ** -0,0006 ** -0,0002 ** -0,0026 **
(0,0000) (0,0001) (0,0001) (0,0010)
dWf/Wi(-1) 0,00004 -0,000003 0,00006 * -0,00005 **
(0,00011) (0,000010) (0,00004) (0,00000)
Constant 0,021 0,024 0,032 0,026
(0,027) (0,028) (0,038) (0,039)
No. Countries 29 29 20 20
No. Observations 828 828 577 577
Average RBarSq 0,3209 0,5807 0,4110 0,6380

Observations: * Significant at the 10 percent level, ** Significant at the 5 percent level
Numbers in parenthesis below coefficient estimates are standard errors.
Numbers in parenthesis below Hausman Tests are p-values
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APPENDIX
Table Al: Sample of Countries

Per Capita Income ” Capital Controls #

Code Country Name Region High Low Low High
ARG  Argentina AMER X X
AUS Australia IND X X

AUT  Austria IND X X

BEN Benin SSA X X
BGD  Bangladesh SA X X
BRA Brazil AMER X X
CAF Central African Republic SSA X X
CAN  Canada IND X X

CHL Chile AMER X X
Clv Cote d'lvoire SSA X X
COL Colombia AMER X X
CRI Costa Rica AMER X X
DEU Germany IND X X

DNK  Denmark IND X X

DOM  Dominican Republic AMER X X
ECU Ecuador AMER X X
ESP Spain IND X X

FIN Finland IND X X

FRA France IND X X

GBR  United Kingdom IND X X

GHA  Ghana SSA X X
GRC Greece IND X X
IND India SA X X
ISR Israel MENA X X
ITA Italy IND X X
JAM Jamaica AMER X X
JOR Jordan MENA X X
JPN Japan IND X X

KEN Kenya SSA X X
KOR Korea EAP X X
LKA Sri Lanka SA X X
MEX  Mexico AMER X X

MLI Mali SSA X X
MWI  Malawi SSA X X
NER Niger SSA X X
NGA  Nigeria SSA X X
NLD Netherlands IND X X

PAK Pakistan SA X X
PAN Panama AMER X X

PER  Peru AMER X X
PHL Philippines EAP X X
PRT Portugal IND X X
SAU Saudi Arabia MENA X X

SEN Senegal SSA X X
SGP  Singapore EAP X X

SWE  Sweden IND X X

THA  Thailand EAP X X

TTO Trinidad and Tobago AMER X X
TUN  Tunisia MENA X X
TUR Turkey MENA X X
URY Uruguay AMER X X

USA United States IND X X

VEN  Venezuela AMER X X

ZAF South Africa SSA X X
Total 54 29 25 20 34

Notes: 1/ The classification of countries by income level is based on the criterion used by the World Bank's
World Development Report. 2/ The sub-sample of countries according to the presence of capital controls was
based on the sum of capital controls dummies (1 for the presence of the restriction, and 0 otherwise) collected
from the IMF's Exchange Arrangements and Exchange Restrictions. These dummies capture the presence of:
(a) multiple exchange rate practices, (b) current account restrictions, (c) capital account restrictions, and (d)
surrender of export proceeds. If the sum of these four categories was higher than or equal to three (i.e.
presence of restrictions in at least three categories) on average over the 1965-97 period, we consider it a
country with high capital controls. Otherwise, it is labeled a country with low capital controls.



Table A2
Index of Returns
Correlation with Underlying Indicators

Indicator Correlation with main index Correlation with growth
Growth in GDP per capita 0.9110 1.0000
Population (in billions) 0.1623 0.0444
Degree of Openness 0.1774 0.0551
Financial Depth 0.3848 0.0813
Black Market Premium (inverse of the log) 0.3315 0.1156
Governance Index (scaled to 0-1) 0.4156 0.1275
Gastil Civil Liberties Index (scaled to 0-1) 0.3575 0.0756
Public Consumption as % of GDP (inverse) 0.0955 0.0629
A return index that weighs all indicators 0.7534 0.4151

equally

Table A3
Index of Risk
Correlation with Underlying Indicators

Indicator Correlation with main index  Correlation with S. D. of growth
CPI Inflation Rate 0.2894 0.1216
Standard Deviation (S.D.) of the Inflation 0.3192 0.1369

Rate

S.D. of the Growth in GDP per capita 0.9299 1.0000
S.D. of the Real Exchange Rate Changes 0.3905 0.2238
S.D. of the Terms of Trade Changes 0.4839 0.2991
S.D. of the Degree of Openness 0.3275 0.2804
Governance Index (inverse) 0.5598 0.3593
Gastil Civil Liberties Index (inverse) 0.5263 0.3426
Financial Depth (inverse) 0.5022 0.3039
Debt to Equity Ratio 0.1222 0.0117
A risk index that weighs all indicators equally 0.8342 0.5729
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Table A4
Index of Returns
Descriptive Statistics

Period 1966-97 1966-79 1980-89 1990-97
1. All Countries
Mean 0.0597 0.1086 -0.0560 0.1363
Median 0.1209 0.1550 0.0231 0.1658
Standard Deviation 0.5250 0.5127 0.5653 0.4562
No. Observations 1603 684 540 379
2. High and Upper Middle Income Countries
Mean 0.2049 0.2405 0.1022 0.2801
Median 0.2571 0.2927 0.2110 0.2809
Standard Deviation 0.4457 0.3891 0.5314 0.3862
No. Observations 886 378 290 218
3. Low and Lower Middle Income Countries
Mean -0.1198 -0.0543 -0.2395 -0.0584
Median -0.0800 0.0183 -0.1935 -0.0273
Standard Deviation 0.5592 0.5944 0.5486 0.4724
No. Observations 717 306 250 161
4. Countries with Low Capital Restrictions
Mean 0.2710 0.2972 0.1887 0.3339
Median 0.3032 0.3059 0.2647 0.3290
Standard Deviation 0.4150 0.3421 0.5111 0.3742
No. Observations 617 267 200 150
5. Countries with High Capital Restrictions
Mean -0.0725 -0.0121 -0.2000 0.0069
Median -0.0184 0.0432 -0.1500 0.0358
Standard Deviation 0.5432 0.5651 0.5464 0.4594
No. Observations 986 417 340 229
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Table A5
Growth in Real GDP Per Capita
Descriptive Statistics

Period 1966-97 1966-79 1980-89 1990-97
1. All Countries
Mean 1.99% 3.03% 1.00% 1.42%
Median 2.03% 3.00% 1.32% 1.41%
Standard Deviation 2.92% 2.84% 2.86% 2.53%
No. Observations 1728 756 540 432
2. High and Upper Middle Income Countries
Mean 2.61% 3.79% 1.49% 1.94%
Median 2.42% 3.46% 1.78% 1.74%
Standard Deviation 2.78% 2.54% 2.79% 2.35%
No. Observations 928 406 290 232
3. Low and Lower Middle Income Countries
Mean 1.28% 2.16% 0.43% 0.81%
Median 1.43% 2.21% 0.49% 0.91%
Standard Deviation 2.92% 2.93% 2.83% 2.60%
No. Observations 800 350 250 200
4. Countries with Low Capital Restrictions
Mean 2.52% 3.62% 1.49% 1.87%
Median 2.41% 3.37% 1.92% 1.62%
Standard Deviation 2.63% 2.30% 2.77% 2.22%
No. Observations 640 280 200 160
5. Countries with High Capital Restrictions
Mean 1.69% 2.69% 0.71% 1.15%
Median 1.74% 2.69% 0.87% 1.34%
Standard Deviation 3.04% 3.06% 2.87% 2.66%
No. Observations 1088 476 340 272
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Table A6
Index of Risks
Descriptive Statistics

Period 1966-97 1966-79 1980-89 1990-97
1. All Countries
Mean -0.1048 -0.0755 -0.0569 -0.2258
Median -0.1976 -0.1684 -0.0898 -0.3455
Standard Deviation 0.5595 0.6087 0.5309 0.4856
No. Observations 1603 684 540 379
2. High and Upper Middle Income Countries
Mean -0.3063 -0.3307 -0.2522 -0.3362
Median -0.4491 -0.4045 -0.4444 -0.5291
Standard Deviation 0.4824 0.4393 0.5321 0.4808
No. Observations 886 378 290 218
3. Low and Lower Middle Income Countries
Mean 0.1443 0.2397 0.1697 -0.0763
Median 0.0342 0.0780 0.1048 -0.2305
Standard Deviation 0.5480 0.6410 0.4308 0.4523
No. Observations 717 306 250 161
4. Countries with Low Capital Restrictions
Mean -0.4354 -0.4604 -0.3887 -0.4530
Median -0.5468 -0.4971 -0.5698 -0.6158
Standard Deviation 0.4081 0.3769 0.4453 0.4070
No. Observations 617 267 200 150
5. Countries with High Capital Restrictions
Mean 0.1021 0.1709 0.1384 -0.0770
Median 0.0033 0.0358 0.0640 -0.2295
Standard Deviation 0.5419 0.6013 0.4781 0.4760
No. Observations 986 417 340 229




Table A7
Standard Deviation of the Growth in Real GDP per capita
Descriptive Statistics

Period 1966-97 1966-79 1980-89 1990-97

1. All Countries

Mean 3.75% 4.07% 3.82% 3.09%
Median 3.01% 3.34% 3.16% 2.36%
Standard Deviation 2.72% 3.09% 2.52% 2.11%

No. Observations 1726 756 540 430

2. High and Upper Middle Income Countries

Mean 3.12% 3.04% 3.30% 3.03%
Median 2.50% 2.73% 2.41% 2.27%
Standard Deviation 2.13% 1.68% 2.66% 2.07%

No. Observations 926 406 290 230

3. Low and Lower Middle Income Countries

Mean 4.47% 5.25% 4.42% 3.17%
Median 3.76% 3.96% 4.15% 2.43%
Standard Deviation 3.13% 3.84% 2.21% 2.15%

No. Observations 800 350 250 200

4. Countries with Low Capital Restrictions

Mean 2.76% 2.62% 2.92% 2.80%

Median 2.26% 2.35% 2.33% 2.14%
Standard Deviation 1.82% 1.40% 2.16% 2.00%
No. Observations 639 280 200 159

5. Countries with High Capital Restrictions

Mean 4.33% 4.92% 4.35% 3.27%
Median 3.68% 3.88% 4.00% 2.52%
Standard Deviation 2.99% 3.47% 2.57% 2.15%

No. Observations 1087 476 340 271
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